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Introduction

The main fire protection disciplines - Egress Analysis and Design, Fire Detection,
Alarm and Communication Systems, Water-based Fire Suppression Systems and
Structural Fire Protection - are covered in this report.

For Egress Analysis and Design, the California Polytechnic State University’s
Engineering IV building was analyzed and covered in the first portion of this
report. The building was analyzed against the 2015 edition of NFPA 101 and the
2015 edition of the International Building Code. It is a typical university
engineering building with classrooms, professors’ offices and some laboratories.
The occupancies, the occupant load, exit widths, exit lengths and number of exits
were all reviewed against the code requirements. The building mostly met the
code requirements. Then, the information used for the prescribed requirements
was used to calculate the egress times from the facility to find it had acceptable
times to evacuate.

The California Polytechnic State University’s Engineering IV building was also
reviewed for the Structural Fire Protection requirements. The structure was
reviewed against the code of record for the facility which is the 2000 edition of
the International Building Code and the 2001 edition of the California Fire Code.
The building was constructed as a Type II-A facility which meets the code
requirements for this type of facility and the required fire barriers were in the
correct locations to delay and/contain fire spread to allow safe egress from the
facility. Then, the fire resistance time was calculated to determine if the
construction met the required fire resistant time for the facility. The way the
building was constructed exceeded the required fire resistant time.

A warehouse facility in Amarillo, TX was analyzed for Fire Detection, Alarm and
Communication System requirements. The facility was reviewed against the
requirements in current editions of NFPA 72, NFPA 90A and NFPA 101. Most of
the facility met the prescribed requirements in the codes but a couple of areas did
not. Then, the activation time of the sprinklers was calculated and the
performance of the horns and strobes was calculated to see if the current
locations met the performance-based requirements. There were a couple of areas
that met the prescribed code requirements but would not meet the performance-
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based requirements, as well as, areas that would need slight adjustments to meet
the performance-based requirements.

For the Water-based Fire Suppression Systems analysis, a suppression system was
designed for a Costco to meet the requirements from the 2013 edition of NFPA 13
with the water supply given since there wasn’t a current suppression system
design. Then, the information from the Costco was used to calculate the egress
time from the facility. The calculated egress time was compared to the smoke and
temperature levels at head height to determine if the occupants would have
enough time to egress safely for three different fire scenarios. For all three
scenarios, the smoke level reach head height at the exits before the facility was
completely evacuated.
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Eqgress Analysis and Design

Purpose

The purpose of this analysis is to evaluate California Polytechnic State University’s
Engineering IV building’s egress design and occupant loads against the 2015 Life
Safety Code (NFPA 101) and 2015 International Building Code (IBC).

Background

The Engineering IV building construction drawings were plotted on July 23", 2007.
It is entirely new construction. It is a three-story teaching and research laboratory
building with two elevators, three exterior stairwells and one interior stairwell.
The building is constructed of steel brace frames, concrete filled metal decks. The
exterior walls are constructed of steel stud frame walls faced with fiber reinforced
cementitious panel and metal panel siding. The roof is modified bituminous
membrane roof on rigid insulation.
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Classification of Construction

Engineering IV is a three-story structure, standing 56 ft. tall and is constructed of
Type Il (fire resistant) construction, according to the drawings from Table 6A from
the CFC. The structural frame (columns and primary floor beams), floor decks and
secondary beams at floors have a fire resistance rating of 2-hours. The roof deck
has a fire resistance rating of 1-hour. The secondary beams at the roof have a fire
resistance rating 1 ¥2-hours. The primary beams at the roof have a fire resistance
rating of 2 ¥5-hours. The roof beams are sprayed with an extra amount of
lightweight concrete in addition to the insulation already installed to get an extra
% hour fire resistance. Exterior doors and windows need to be protected if the
spacing from the property line is less than 20 ft.

According to the drawings the construction of Engineering IV is to be four-stories
or less, to be a height equal to or less than 160 ft. and is required to be Type Il
construction with an automatic fire suppression system throughout. To meet
these construction requirements the exterior bearing walls, interior bearing walls,
structural frame, shaft enclosures floor and floor/ceilings are required to have a
2-hour fire resistance rating. To achieve the 2-hour rating, all structural steel and
decking are covered with lightweight concrete with a thickness to meet a 2-hour
rating. The exterior nonbearing walls, permanent partitions and roof and
roof/ceilings are required to have a 1-hour fire resistance rating. To achieve the 1-
hour rating, all structural steel and decking are covered with lightweight concrete
with a thickness to meet a 1-hour rating, and the permanent partitions are
constructed of one layer on each side of Type ‘X’ 5/8” gypsum board or two layers
on each side of Type ‘X’ 5/8” gypsum board with fiberglass batting insulation
(plenum rated) to meet at least a 1-hour rating. A-3 occupancies have a maximum
floor area requirement of 29,000 ft.2 with an allowance to double that area for
multistory and an allowance to double the basic floor area and multistory
allowance for three 60 ft. separation sideyards for a total floor area requirement
of 119,600 ft.2 and B occupancy have a maximum floor area requirement of
39,900 ft.2 with an allowance to double that area for multistory and an allowance
to double the basic floor area and multistory allowance for three 60 ft. separation
sideyards for a total floor area requirement of 159,600 ft.2.
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Code Requirements

The occupant loads for this facility is to be calculated using Table 1004.1.2 from
the 2015 IBC and Table 7.3.1.2 from the 2015 NFPA 101. Table A.7.6 Common
Path, Dead-End, and Travel Distance Limits was used to calculate the common
path, dead-end and travel distances and shown in Table 1 of this report as well as
the exit width requirements in Table 2.

Table 1: NFPA 101 Table A.7.6 Exit Limits

NFPA 101 Table A.7.6

Common Path Limit

Dead-End Limit

Travel Distance Limit

Code Actual Location Code | Actual Location Code | Actual | Location
Business 100 ft 73.92 ft 1t floor 50ft | 73.92ft 1t floor 300 | 73.92 1%t floor
northwest northeast ft northeast
cornerin cornerin cornerin
office area office area office
area
Storage 100 ft 33.5ft | Room 117 | 100 ft | 33.5ft Rooms 400 Rooms
and 119 117 and ft 117 and
119 119
Assembly 20/75 ft* | 51.67 ft Room 20 ft 0ft Nowhere 250 | 58.63 Room
223C11 ft 304
people <
50 people
Industrial 100 ft 25 ft Room 114 | 50 ft 0 ft Nowhere 250 Rooms
ft 215 and
315

*For common

path serving >50 persons, 20 ft (6.1m); for common path serving <50 persons, 75 ft (23 m)

Exit

That portion of a means of egress that is separated from all other spaces of the building or
structure by construction, location or equipment as required to provide a protected way of travel
to the exit discharge.

(1)

or fewer stories.

Common The portion of exit access that must be traversed before two separate and distinct paths of travel
Path of to two exits are available.

Travel

Travel Point at which the exit begins.

Distance

Termination

7.1.3.2 Exit | The separation shall have a minimum 1-hour fire resistance rating where the exit connects three
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Table 2: NFPA 101 Table 7.3.3.1 Exit Widths

NFPA 101 Table 7.3.3.1
Stairways Level Components
Occupant Capacity Required and Ramps
Load Factor width Capacity Factor Required width
15t Floor 752 0.3 225.6in 0.2 in/person 150.4 in
in/person
2" Floor 506 0.3 151.8in 0.2 in/person 101.2in
in/person
3" Floor 358 0.3 107.4in 0.2 in/person 71.6in
in/person
Stair #1 Stair #2 Stair #3
Widths Widths Widths Stair #4 Widths Total Stair Width
1%t Floor 66 in 66 in 83in 66 in Not Required
2" Floor 66 in 66 in 68 in 66 in 198 in
3™ Floor 66 in 8lin 66 in 132in
Exit Widths
15t Floor 577.96 in
2" Floor | Drawings do not show door opening dimensions at the bottom of the stairwells.
3" Floor Drawings do not show door opening dimensions at the bottom of the stairwells.

The occupant loads were calculated per IBC and are shown in Tables 3 through 6

and Figures 1 through 6 below.
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Table 3: First Floor Occupant Load per IBC

Square Occupancy Occupancy Business (B) 50| Business (B) | Business (B) |Storage|Assembly | Industrial
Room # footage Classification |Load Factor |Load ft?/person  |100 ft*/person| fixed seating | (S-2) (A-3) (V) Bathroom
1st Floor
101 1,779 | ft* |Business (B) |50 ft*/person 36|people 36
102 3,389 | ft® |Business (B) |50 ft3*/person 68|people 68
1
1028 312 | ft? |Business (B)  [100 ft®/person 3|people 3
102C Part of 102B
103A 419 | ft? |Business (B)  [100 ft®/person 4|people 4
104 930 | ft? |Business (B) |50 ft*/person 19|people 19
105 2,513 | ft? |Business (B) |50 ft*/person 50|people 50
105A Part of 105
1058 Part of 105
105C Part of 105
106 3,504 Assembly (A-3) |15 ft*/person 234
1
1
1
1
1
Bathroom 12
Bathroom 12
1
533 | ft? |Business (B)  [100 ft*/person 5
1,188 | ft? |Business (B) |50 ft?/person 24
1
24
1
ft? |Business (B) |50 ft*/person 27
121 1,188 | ft? |Business (B) |50 ft%/person 24|people 24
122 121 | ft? |Business (B)  [100 ft*/person 1|person 1
123 125 | ft? |Business (B) 100 ft?/person 1|person 1
124 122 | fi* |Business (B)  |100 ft*)/person 1|person 1
125 125 | fi® |Business (B)  |100 ft*)/person 1|person 1
126 127 | ft? |Business (B)  |100 ft*/person 1|person 1
127 125 | ft? |Business (B) 100 ft*/person 1|person 1
128 121 | ft? |Business (B)  |100 ft*/person 1|person 1
129 122 | fi* |Business (B)  |100 ft*)/person 1|person 1
130 2,835 | ft* |Business (B) |50 ft*/person 57|people 57
131 1,404 | ft? |Business (B) |50 ft?>/person 28|people 28
132 982 | ft* |Business (B) 50 ft?/person 20|people 20
133 422 | ft? |Business (B) |50 ft*/person 8|people 8
134 1,312 | ft* |Business (B) |50 ft*/person 26|people 26
135 1,216 | ft* |Business (B) |50 ft*/person 24|people 24
136 1,477 | ft? |Business (B) |50 ft?/person 30|people 30
465 20 0 4 234 3 24
[ a65] 2] of a4 234f s/ 24|  752[Total Occupant Load for 1st Floor

Page 13 of 208



Table 4: Second Floor Occupant Load per IBC

2nd Floor
201 294 | ft? |Business (B)  |100 ft*/person 3|people 3
202 209 | ft? |Business (B)  |100 ft*/person 2|people 2
203 734 | ft? |Business (B)  |100 ft*/person 7|people 7
204 859 | ft? |Business (B) |50 ft?/person 17|people 17
205 1,418 | ft2 |Business (B) |50 ft*/person 28|people 28
206 1,107 | ft2 |Business (B) |50 ft*/person 22|people 22
208 1,964 | ft2 |Business (B) |50 ft*/person 39|people 39
209 1,995 | ft2 |Business (B) |50 ft*/person 40|people 40
210 175 | ft? |Business (B)  |100 ft?/person 2|people 2
211 390 | ft? |Business (B)  |100 ft*/person 4|people 4
212 Business (B) |50 ft?/person 13
1
1
1
Bathroom 12
Bathroom 12|people 12
1
Business (B)  |100 ft*/person 4|people 4
220 2,013 | ft2 |Business (B) |50 ft*/person 40|people 40
221 1,039 | ft2 |Business (B) |50 ft*/person 21|people 21
222 726 | ft? |Business (B) |50 ft*/person 15|people 15
223 700 | ft? |Business (B)  |100 ft*/person 7|people 7
223A Business (B)  |100 ft*/person 1|person 1
223B Business (B)  |100 ft*/person 1|person 1
223C 158 | ft? | Assembly (A-3) |15 ft?/person 11|people 11
1
224 660 | ft? |Business (B) Fixed seating 33|people 33
225 264 | ft2 ‘Business (B) ‘100 ft?/person | 3|people‘ 3
226 121 | ft? |Business (B)  |100 ft*/person 1|person 1
227 125 | ft? |Business (B) | 100 ft*/person 1|person 1
228 125 | ft? |Business (B) | 100 ft*/person 1|person 1
229 125 | ft? |Business (B) | 100 ft?*/person 1|person 1
230 127 | ft? |Business (B)  |100 ft*/person 1|person 1
231 125 | ft? |Business (B)  |100 ft*/person 1|person 1
232 121 | ft? |Business (B)  |100 ft*/person 1|person 1
233 122 | ft? |Business (B)  |100 ft*/person 1|person 1
234 147 | ft? |Business (B)  |100 ft*/person 1|person 1
235 147 | ft? |Business (B)  |100 ft*/person 1|person 1
236 147 | ft? |Business (B)  |100 ft*/person 1|person 1
237 1,006 | ft2 |Business (B) |50 ft*/person 20|people 20
238 594 | ft? |Business (B) |50 ft*/person 12|people 12
239 1,145 | ft2 |Business (B) |50 ft*/person 23|people 23
240 1,173 | ft2 |Business (B) |50 ft*/person 23|people 23
241 2,361 | ft2 |Business (B) |50 ft*/person 47 |people 47
242 634 | ft? |Business (B) Fixed seating 28|people 28
360 45 61 3 11 2 24

260]

as] 6

a5 61[

lw
Y
[y

24]

506|Total Occupant Load for 2nd Floor
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Table 5: Third Floor Occupant Load per IBC

3rd Floor
301 567 | ft? |Business (B) 100 ft*/person 6|people 6
302 231 | ft? |Business (B) 100 ft*/person 2 |people 2
303 187 | ft? |Business (B) 100 ft*/person 2 |people 2
304 185 | ft? |Assembly (A-3) |15 ft*/person 12 |people 12
305 196 | ft? |Business (B) 100 ft*/person 2 |people 2
306 213 | ft? |Business (B) 100 ft*/person 2 |people 2
307 233 | ft? |Assembly (A-3) |15 ft*/person 16 |people 16
308 322 | ft? |Business (B) 100 ft*/person 3 |people 3
309 205 | ft? |Business (B) 100 ft*/person 2 |people 2
310 504 | ft? | Assembly (A-3) [15 ft*/person 34 |people 34
311 170 | ft? |Business (B) 100 ft*/person 2 |people 2
312 195 | ft? |Business (B) 100 ft*/person people 2

Bathroom 12
Bathroom 12

320 507 | ft? |Business (B) 100 ft*/person 5 |people 5

321 1,273 | ft? |Business (B) 50 ft?/person 25 |people 25

322 1,273 | ft? |Business (B) 50 ft?/person 25 |people 25

323 1,782 | ft? |Business (B) 50 ft?/person 36|people 36

324 147 | ft? | Business (B) 100 ft*/person 1|people 1

325 147 | ft? | Business (B) 100 ft*/person 1|people 1

326 147 | ft? | Business (B) 100 ft*/person 1|people 1

327 1,781 | ft? |Business (B) |50 ft*/person 36|people 36

328 886 | ft? |Business (B) 50 ft?/person 18 |people 18

329 1,144 | ft? |Business (B) 50 ft?/person 23 |people 23

330 1,121 | ft* |Business (B) |50 ft*/person 22|people 22

331 755 | ft? |Business (B) Fixed seating 33|people 33

332 521 | fi* |Business (B) |50 ft*)/person 10|people 10

333 422 | ft? |Business (B) |50 ft%/person 8|people 8

203 31 33 3 62 2 24
203] 1 33 3 62 2| 24| 358[Total Occupant Load for 3rd Floor

Table 6: Color Coding and Total Occupant Load for the Building

| 1616 |Total Occupant Load for Building
Color Codes Business (B) 50| Business (B) lj"usiness (.B) Assembly Bathroom |Exit
ft?/person  |100 ft¥/person| fixed seating (A-3)
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Figure 1: East Half of the First FIoor Occupant Load
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Figure 2: West Half of the F
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Figure 3: East Half of the Second FIoor Occupant Load
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Figure 4: West Half of the Second Floor Occupant Load
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Figure 5: East Half of the Third Floor Occupant Load
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Figure 6:
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Performance of Means of Egress

The current configuration of the means of egress has the following minimum exit
widths:
P Stairways Capacities
o 0.3 in/person
First floor: 218.4 in.
* Second floor: 144.6 in.
Third floor: 100.2 in
» Level Components and Ramps
o 0.2 in/person
* First floor: 145.6 in.
Second floor: 96.4 in.
Third floor: 66.8 in.

Per these required widths and the occupant loads for each floor (728 people for
the first floor, 482 people for the second floor and 334 people for the third floor),
it will take 10.3 minutes to evacuate Stair #1, 10.4 minutes to evacuate Stair #2,
12.9 minutes to evacuate Stair #3 and 9.5 minutes to evacuate Stair #4. This is
adequate time to evacuate the facility safely. These calculations are shown in
Table 7 through 9 below.
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Table 7: Egress Time Calculations

Assumptions

Stair #1

First floor is 15 ft.
Second floor is 15 ft.

Landings are 13 ft. x 9 ft.
Intermediate landings are
13 ft. x 6.5 ft.

Stair total length is 12 ft
each (4 total)

Effective Width of Stairs
Effective Width of Entry
door 3rd floor

Effective Width of Entry
door 2rd floor

Stair #2

First floor is 15 ft.
Second floor is 15 ft.
Landing is 7 ft.

Stair total length is 12 ft
each (2 total)

Effective Width of Stairs
Effective Width of Entry
door 2rd floor

Stair #3

First floor is 15 ft.
Second floor is 15 ft.
Landings are 7 ft. x 7 ft.
Stair total length is 12 ft
each (4 total)

Effective Width of Stairs

66

64

36

66

36

68

% ft2 people
54 0.247706422 3743.8349 83.2293578

52 0.346666667 5239.52 116.48

24 0.1875 90.9375 90,9375

% ft2 people
54 0.247706422 3743.8349 83.2293578
24 0.1875

90.9375 90.9375

% ft2 people
56 0.256880734 3882.4954 86.31192661
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Effective Width of Entry
door 3rd floor

Effective Width of Entry
door 2rd floor

Stair #4
First floor is 15 ft.
Second floor is 15 ft.

Landings are 13 ft. x 9 ft.
Intermediate landings are
13ft.x 7 ft.

Stair total length is 12 ft
each (4 total)

Effective Width of Stairs
Effective Width of Entry
door 3rd floor

Effective Width of Entry
door 2rd floor

Stair riser is 7.0 and the
treadis 11in
1st floor exit doors

3rd floor evacuation
Fs=(1-aD)kD (stairs)

Fc=FsWe (stairs)

Fs=(1-aD)kD (doors)

Fe=FsWe (doors)

S=k-akD
Floor-to-floor travel
distance

plus landings (d)

Person per floor travel
time (d/S)

Exit time to stairwell
(ocep. Load /Fc)

Exit time from stairwell

2rd floor evacuation
Fs=(1-aD)kD (stairs)

Fe=FsWe (stairs)

Fs=(1-aD)kD (doors)

Fe=FsWe (doors)

Table 8: Egress Time Calculations Continued

80 74  0.493333333 7456.24 165.76
68 56 0.4375 212.1875 212.1875
We
% ft2 people
66 54  0.247706422 3743.8349 83.2293578
36 24 016  2418.24 53.76
36 24 0.1875 90.9375 90.9375
Stair #1 Stair #3
as 2.86 ft/min 2.86 ft/min
D= 0.022231 person/ft2 0.022231 person/ft2
k= 212 212
4.4133263 person/min/ft 4.,4133263 person/min/ft
Fs= 4.4133263 person/min/ft 4.4133263 person/min/ft
We= 4.5 ft 4.6666667 ft
19.859968 person/min 20.595523 person/min
as 2.86 ft/min 2.86 ft/min
D= 0.022231 person/ft2 0.022231 person/ft2
k= 275 275
5.7248336 person/min/ft 5.7248336 person/min/ft
Fs= 4.4133263 person/min/ft 4.4133263 person/min/ft
We= 43333333 ft 6.1666667 ft
19.124414 person/min 27.215512 person/min
198.52087 ft/min 198.52087 ft/min
SQRT((1542)+(
12°2)) 19.209373 ft 19.209373 ft
13ft 32.209373 ft 26.209373 ft
0.1622468 min/floor 0.1320233 min/floor
6.0906442 min/floor 8.0483512 min/floor
6.4151377 min 83123977 min
Stair #1 Stair #2 Stair #3
a= 2.86 ft/min 2.86 ft/min 2.86 ft/min
D= 0.0201672 person/ft2 0.0201672 person/ft2 0.0201672 person/ft2
k= 212 212 2112
4.4133263 person/min/ft  4.4133263 person/min/ft  4.4133263 person/min/ft
Fs= 4.4133263 person/min/ft  4.4133263 person/min/ft  4.4133263 person/min/ft
We= 45 ft 4.5 ft 4,6666667 ft
19.859968 person/min 19.859968 person/min 20.595523 person/min
a= 2.86 ft/min 2.86 ft/min 2.86 ft/min
D= 0.0201672 person/ft2 0.0201672 person/ft2 0.0201672 person/ft2
k= 275 275 275
5.7248336 person/min/ft  5.7248336 person/min/ft  5.7248336 person/min/ft
Fs= 4.4133263 person/min/ft  4.4133263 person/min/ft  4.4133263 person/min/fft

Stair g4

2.86 ft/min
0.022231 person/ft2

212

4.4133263 person/min/ft

4,4133263 person/min/ft
45 ft

19.859968 person/min

2.86 ft/min
0.022231 person/ft2
275
5.7248336 person/min/ft
4.4133263 person/min/ft
2ft
8.8266526 person/min

198.52087 ft/min

19.209373 ft
32.209373 ft

0.1622468 min/floor

6.0906442 min/floor

6.4151377 min

Stair #4
2.86 ft/min
0.0201672 person/ft2
212
4.4133263 person/min/ft
4.4133263 person/min/ft
45 ft
19.859968 person/min

2.86 ft/min
0.0201672 person/ft2
275
5.7248336 person/min/ft
4,4133263 person/min/ft
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Table 9: Egress Time Calculations Continued

We=
S=k-akD
Floor-to-floor travel
distance 1242))
plus landings (d) 13ft

Person per floor travel
time (d/s)

Exit time to stairwell
[occp. Load fFc)

Exit time from stairwell

Fsm=[(Fsd*Wed)+(Fss*We

s)l/wes Fsd=
Wed=

Fss=
Wes=

Total exit time

Summary

SQRT([{1542)+

2ft
B8.8266526 personfmin

199.77225 ft/min

19.209373 ft
32.209373 ft

0.1612305 min/floor

10.302603 min/floor

10.463834 min

5.7248336 person/min/ft
2 ft

4.4133263 person/min/ft
45 ft

6.9576968 person/min/ft

10.297645 min

2ft
B.8266526 person/min

199.77225 ft/min

19.209373 ft
26.209373 ft

0.1311963 min/floor

10.302603 min/floor

10.4338 min

10.4338 min

4.6666667 ft
20.595523 person/min

199.77225 ft/min

19.209373 ft
26.209373 ft

0.1311963 min/floor

10.302603 min/floor

10.4338 min

5.7248336 person/min/ft
4.6666667 ft
4.4133263 person/min/ft
4. 6666667 ft

10.13816 person/min/ft

12.929333 min

2ft
8.8266526 person/min

199.77225 ft/min

19.209373 ft
32.209373 ft

0.1612305 min/floor

10.302603 min/floor

10.463834 min

5.7248336 person/min/ft
2 ft

4.4133263 person/min/ft
45 ft

6.9576968 person/min/fft

94818418 min

The Engineering IV building of California Polytechnic State University meets the
minimum requirements of the 2015 Editions of NFPA 101 and IBC in the area of
egress requirements, except the dead-end corridor on the first floor in the
northeast office area. The dead-end length is approximately 74 ft and NFPA 101
requires a dead-end corridor of no longer than 50 ft for business occupancies per
Section 38.2.5.2.1. The width of stairwell doors were not examined due to the
lack of dimension provided on the drawings. The assumption is the required exit
widths are met and the occupants will have the required minimum time to egress
the facility completely due to the facility having automatic fire suppression
installed throughout and the means of egress is separated from the rest of the
facility by a 2-hour fire resistant barrier.
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Structural Fire Protection

Purpose

The purpose of this analysis is to evaluate California Polytechnic State University’s
Engineering IV building’s structural design and fire protection structural features
against the 2001 California Fire Code (CFC) and 2000 International Building Code
(IBC), which are the codes of record for this facility.

Background

The Engineering IV building construction drawings were plotted on July 23", 2007.
It is entirely new construction. It is a three-story teaching and research laboratory
building with two elevators, three exterior stairwells and one interior stairwell.
The building is constructed of steel brace frames and concrete filled metal decks.
The exterior walls are constructed of steel stud frame walls faced with fiber
reinforced cementitious panel and metal panel siding. The roof is modified
bituminous membrane roof on rigid insulation.
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Classification of Construction

Engineering IV is a three-story structure, standing 56 ft. tall and is constructed of
type of Type Il (fire resistant) construction, according to the drawings from Table
6A from the CFC. The structural frame (columns and primary floor beams), floor
decks and secondary beams at floors have a fire resistance rating of 2-hours. The
roof deck has a fire resistance rating of 1-hour. The secondary beams at the roof
have a fire resistance rating 1 %2-hours. The primary beams at the roof have a fire
resistance rating of 2 %.-hours. The roof beams are sprayed with an extra amount
of lightweight concrete, in addition to the insulation already installed to get an
extra ¥ hour fire resistance. Exterior doors and windows need protection if the
spacing from the property line is less than 20 ft. Engineering IV has a total floor
area of 104,631 ft.2, 17,441 ft.2 of A-3 (Group A, assembly, Division 3 per CFC)
occupancy and 87,190 ft.2 of B (Group B, business, per CFC) occupancy.

According to the drawings, the construction of Engineering IV is to be 4 stories or
less, to be a height equal to or less than 160 ft. and is required to be Type Il
construction with an automatic fire suppression system throughout. To meet
these construction requirements the exterior bearing walls, interior bearing walls,
structural frame, shaft enclosures floor and floor/ceilings are required to have a
2-hour fire resistance rating. To achieve the 2-hour rating, all structural steel and
decking are covered with lightweight concrete with a thickness to meet a 2-hour
rating. The exterior nonbearing walls, permanent partitions and roof and
roof/ceilings are required to have a 1-hour fire resistance rating. To achieve the 1-
hour rating, all structural steel and decking are covered with lightweight concrete
with a thickness to meet a 1-hour rating, and the permanent partitions are
constructed of one layer on each side of Type ‘X’ 5/8” gypsum board or two layers
on each side of Type ‘X’ 5/8” gypsum board with fiberglass batting insulation
(plenum rated) to meet at least a 1-hour rating. A-3 occupancies have a maximum
floor area requirement of 29,000 ft.2 with an allowance to double that area for
multistory and an allowance to double the basic floor area and multistory
allowance for three 60 ft. separation sideyards for a total floor area requirement
of 119,600 ft.2 and B occupancies have a maximum floor area requirement of
39,900 ft.2 with an allowance to double that area for multistory and an allowance
to double the basic floor area and multistory allowance for three 60 ft. separation
sideyards for a total floor area requirement of 159,600 ft.2.
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Code Requirements

Per Table 503 of the 2000 IBC, the height and building area limitations for an A-3
occupancy of Type II-A is three stories and 15,500 ft.? per floor for a total of
46,500 ft.2. For a B occupancy of Type II-A a maximum of five stories and 37,500
ft.2 per floor for a total of 187,500 ft.2. A Type II-A construction per Tables 601 and
602 of the IBC requires structural framing (including columns, girders and trusses)
to be 1-hour fire resistance rated, bearing walls (exterior and interior) to be 1-
hour fire resistance rated, floor construction (including supporting beams and
joists) to be 1-hour fire resistance rated, roof construction (including supporting
beams and joists) to be 1-hour fire resistance rated and nonbearing walls and
partitions (exterior and interior) to be 1-hour fire resistance rated. To get at least
a 2-hour fire resistance rating on structural steel, the structural steel needs to
have a thickness of a maximum of 2 % inches of concrete to a minimum of 1 inch
per Table 719.1(1). To get a 1-hour fire resistance rating for partition walls, the
wall needs to have at least one layer of Type ‘X’ 5/8” gypsum board per Table
719.1(2).

Performance of Coverings

Below are the calculations showing whether the depth of spray on lightweight
concrete will meet the required fire resistant rating.

P R=[C;(W/D)+C,]h
o Table 4-11.3 of Section 4 Chapter 11 from the 4" edition of the SFPE
Handbook of Fire Protection Engineering.
» h=R/[Ci(W/D)+C,]
o D=4a+2b-2c
From Figure 4-11.10 of Section 4 Chapter 11 from the 4"
edition of the SFPE Handbook of Fire Protection Engineering.
° D=3bf+2d_2tw
From Figure 4-11.11 of Section 4 Chapter 11 from the 4t
edition of the SFPE Handbook of Fire Protection Engineering.
» Columns are W14x68 I-beams
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P Beams are W24x55 and W24x62

o

o

[e]

(o]

R=2hr
W14x68 column
W = 68 lbs/ft
D=4a+2b-2c
« a=10in
* b=14in
« ¢c=1/4in
D = 4(10in) + 2(14 in) — 2(1/4 in)
- D=67.5in
W/D = (68 lbs/ft) / (67.5 in)
W/D = 1.007 lbs/ft * in
C:=1.05
C,=0.6
* These are the example factors from the SFPE Handbook. The C-
factors vary depending on the material used.
h=(2hr) /[(1.05) * (1.007 Ibs/ft * in) + (0.6)]
h =1.21 in of spray-applied cementitious materials at a minimum for
W14x68 columns.

For the 2-hour fire resistance rating on structural steel, it needs to have a
thickness of a maximum of 2 % inches of concrete exceeds the required depth,
but the minimum of 1 inch does not meet the required depth.

» h=R/[C:(W/D)+C]

o

o

[e]

o

o

R=1hr
W14x68 column
W = 68 |bs/ft
D=4a+2b-2c

* a=10in

* b=14in

« ¢c=1/4in

D=4(10in) + 2(14 in) —2(1/4 in)

* D=675in
W/D = (68 Ibs/ft) / (67.5 in)
W/D = 1.007 lbs/ft * in
C1= 105
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[e]

o

o

C,=0.6
These are the example factors from the SFPE Handbook. The C-
factors vary depending on the material used.
h=(1hr)/[(1.05) * (1.007 lbs/ft * in) + (0.6)]
h =0.60 in of spray-applied cementitious materials at a minimum for
W14x68 columns.

The 1-hour fire resistance rating on structural steel, the structural steel need to
have a thickness of a maximum of 2 % inches of concrete and a minimum of 1 inch
exceeds the required depth.

» h=R/[C:(W/D)+C]

o

[e]

o

o

R=2hr
W24x55 column
W = 55 lbs/ft
D=3bf+2d_2tw
bf =7in
d=235/8in
tw=3/16in
« D=3(7in)+2(235/8in)-2(3/16in)
D=67.875in

W/D = (55 lbs/ft) / (67.875 in)

W/D = 0.81 Ibs/ft * in

C:=1.05

C,=0.6
These are the example factors from the SFPE Handbook. The C-
factors vary depending on the material used.

h=(2hr)/[(1.05) * (0.81 Ibs/ft * in) + (0.6)]

h =1.37 in. of spray-applied cementitious materials at a minimum for

W24x55 columns.
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The 2-hour fire resistance rating on structural steel, the structural steel need to
have a thickness of a maximum of 2 % inches of concrete exceeds the required
depth, but the minimum of 1 inch does not meet the required depth.

» h=R/[Ci(W/D)+C]

[e]

o

[e]

[e]

R=1hr
W24x55 column
W =55 |bs/ft
D=3bf+2d_2tw
* bf =7in
d=235/8in
* tw=3/16in

D =3(7in) +2(23 5/8 in) — 2(3/16 in)
* D=67.875in
W/D = (55 Ibs/ft) / (67.875 in)
W/D = 0.81 Ibs/ft * in
C:=1.05
C,=0.6
These are the example factors from the SFPE Handbook. The C-
factors vary depending on the material used.
h=(1hr)/[(1.05) * (0.81 Ibs/ft * in) + (0.6)]
h =0.69 in. of spray-applied cementitious materials at a minimum for
W24x55 columns

The 1-hour fire resistance rating on structural steel, the structural steel need to
have a thickness of a maximum of 2 % inches of concrete and a minimum of 1 inch
exceeds the required depth.

» h=R/[C:(W/D)+C]

[e]

o

[e]

[e]

R=2hr
W24x62 column
W =62 lbs/ft
D=3bf+2d_2tw
bf =7in
d=233/4in
* ty=7/16in
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D =3(7in) +2(23 3/4 in) - 2(7/16 in)
D=67.625in
W/D = (62 Ibs/ft) / (67.625 in)
W/D = 0.92 |bs/ft * in
C;=1.05
C,=0.6
* These are the example factors from the SFPE Handbook. The C-
factors vary depending on the material used.
h=(2hr)/[(1.05) * (0.92 Ibs/ft * in) + (0.6)]
h =1.28 in. of spray-applied cementitious materials at a minimum for
W24x62 columns

The 2-hour fire resistance rating on structural steel, the structural steel need to
have a thickness of a maximum of 2 %2 inches of concrete exceeds the required
depth, but the minimum of 1 inch does not meet the required depth.

» h=R/[C:(W/D)+C]

o

o

[e]

[e]

R=1hr
W24x62 column
W =62 |bs/ft
D = 3bs+ 2d — 2t,,

* bf =7in

d=233/4in
* tw=7/161n
« D=3(7in)+2(233/4in)-2(7/16in)

* D=67.625in
W/D = (62 Ibs/ft) / (67.625 in)
W/D = 0.92 |bs/ft * in
C:=1.05
C2= 06
* These are the example factors from the SFPE Handbook. The C-
factors vary depending on the material used.
h=(1hr)/[(1.05) * (0.92 Ibs/ft * in) + (0.6)]
h =0.64 in. of spray-applied cementitious materials at a minimum for
W24x62 columns
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The 1-hour fire resistance rating on structural steel, the structural steel need to
have a thickness of a maximum of 2 % inches of concrete and a minimum of 1 inch
exceeds the required depth.

Permanent partitions are constructed of one or two layers on each side of Type 'X'
5/8" gypsum board with fiberglass batting insulation to meet at least a 1-hour fire
resistant rating. One layer of Type 'X' 5/8" gypsum board is required to achieve a
1-hour fire resistant rating per Table 719.1(2) of the IBC.

Summary

This analysis was completed to prove the current construction of the Engineering
IV building met the required fire resistance. The Engineering IV building of
California Polytechnic State University far exceeded the minimum requirements
of 2000 IBC and 2001 CFC in the area of structural fire protection requirements
and meets the performance required depth to achieve the fire resistant ratings.
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Fire Detection, Alarm and Communication Systems

| have contacted multiple places in Amarillo, TX where | am currently living, trying
to get a copy of their fire alarm drawings and calculations. All of the property
owners | contacted would not give me their drawing and/or calculations due to
security reasons or they didn’t keep a record of them, opting for the
designers/maintenance group to keep them instead. The designers/maintenance
groups would not release the drawings and/or calculations to me. | could only get
one property owner to send me any drawings that | could use. The property
owner required | remove any labels or identifying marks and change the location
of certain aspects of the system for security reasons. They also would not send
me the calculations, other building information, product data or specifications. |
did walkdown the building to get a feeling for the facility. With the large amount
of information that | was unable to obtain, | supplemented with equipment | have
worked with in the past and/or made some assumptions. | will not state whether
an assumptions has been made or how the system is actually installed or designed
as agreed upon with the property owner for security purposes.
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Background

The type of system is a proprietary system that communicates to a supervising
location constantly attended and the signals are automatically recorded and are
under control of the building owner. The operating characteristics of the fire
alarm system are mainly to monitor the fire suppression system, shut off the air
handling units and notify the occupants. The panel is a Notifier FireWarden-50(E)
and is located on the south wall in the west corner. The initiation devices in the
facility are System Sensor WFDN Series waterflow detectors installed on the fire
suppression system risers, System Sensor DNR duct smoke detectors in the air
handling units, System Sensor PIBV2 supervisory switches on the outside PIVs and
riser OS&Y valves, a System Sensor EPS10-1 alarm pressure switch on the wet
system riser, Notifier NOT-BG12LX addressable manual pull stations located at all
exterior exits and fire suppression sprinklers at ceiling level. Notifier SpectraAlart
Advance Horn/Strobe notification devices are located in the Chemical Storage
Corridor, Outbound Staging area, Receiving Area, Office area, Packing area,
General Office area, General Office Corridor, Break Room area, outside the Locker
Room areas in the Corridors, Mechanical Room and Reception Area.

Code Requirements

The current location, spacing and placement of the sprinklers, supervisory
switches, manual pull stations and smoke detectors meets the requirements of
NFPA 72, the National Fire Alarm and Signaling Code Sections 23.3.3.1, 23.8.5.6.1
and 23.8.5.6.1. The current location, spacing and placement of the sprinklers and
supervisory switches meet the requirements of NFPA 13, The Standard for the
Installation of Sprinkler Systems. The current location, spacing and placement of
the manual pull stations meet the requirements of NFPA 72 Sections 17.14.5,
17.14.8.2 and 17.14.8.4 as well as the requirement in NFPA 101, Life Safety Code
Section 9.6.2.7. The current location, spacing and placement of the duct detectors
meet the requirements of NFPA 72 Section 23.8.5.4.6.1 and NFPA 90A, Standard
for the Installation of Air-Conditioning and Ventilating Systems Sections 6.4.2.1
and 6.4.3.1.
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The wall mounted horn/strobe notification devices located in the Chemical
Storage Corridor, Outbound Staging area, Receiving Area, Office area, Packing
area, General Office area, General Office Corridor, Break Room area, outside the
Locker Room areas in the Corridors, Mechanical Room and Reception Area meet
the height and spacing requirements called out in NFPA 72 Section 18.5.5.1 and
NFPA 72 Sections 18.5.5.4.1, 18.5.5.4.3, 18.5.5.5.1 and 18.5.5.5.5 except for in the
rooms located in the Outbound Staging area and the Receiving Area and the
Corridor in the General Office area. The rooms located in the Outbound Staging
area and the Receiving Area need to have the notification devices on opposite
walls to meet the requirements, not adjacent. In the Corridor, another
horn/strobe device should be added to the middle of the corridor to not exceed
the 100 ft spacing requirement in NFPA 72 Section 18.5.5.5.5. The ceiling
mounted horn/strobe notification devices located in the Outbound Staging area
and the Receiving Area meet the requirements called out in NFPA 72 Sections
18.5.5.3,18.5.5.4.1 and 18.5.5.4.7.

Fire Scenarios and Calculations

There are three fire scenarios chosen for this facility. The first fire could start in
the warehouse area. This area contains a substantial amount of ordinary
combustibles, which are typical of any storage shipping area. Combustibles
include paper, cardboard boxes, wood shelving with books, plastic chairs, plastic
computer housings, plastic binders filled with paper, plastic bins, etc. Potential
ignition sources include electrical malfunctions, an overloaded power strip and
light ballasts. This area has a continuity of combustibles to support fire spread.
Smoke and fire gases would migrate to adjacent corridors through the door
openings, louvers, and open vents in the ceiling. The sprinklers installed in this
area are Tyco ESFR-17, RTI of 100 m2-sec? with an activation temperature of 212°F
(100°C). The sprinklers will activate at approximately 304 seconds according to
the attached DETACH model. The fire had a heat release rate of approximately
4,344 kKW.

» Sprinklers are Tyco ESFR-17, RTI of 100 m?-sec?, activation temperature of
212°F (100°C)

» Per DETACH model activation time of 304 seconds and heat release rate of
4,344 kW.
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Figure 7: DETACT Graph for Warehouse Fire
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Figure 8: DETACT Inputs for Warehouse Fire
INPUT PARAMETERS CALCULATED PARAMETERS
Calculation reset 1 Oor1 RMH| 05 |-
Ceiling height (H)| 6.096 |m W/H| 8.85 |-
Room width (W)| 53.95 |m Temperature factor| 0.4762 |-
Radial distance (R)| 3.048 |m Velocity factor| 0.3564 |-
Ambient temperature (To)] 20 |[C Calculation time (t)] 501 |s
Actuation temperature (Ta)| 100 |C Fire HRR (Q)| 11797 |kW
Rate of rise rating (ROR)[ 8.3 [C/min Gas temperature (Tg)| 225.02 |C
Response time index (RTI)| 100 |[(m-s)1/2 Gas velocity (Ug)| 4.4408 [m/s
Fire growth power (n) 2 - ROR at detector| 32.739 [C/min
Fire growth coefficient (k)] 0.047 |kW/s"n Detector temp (Td)| 199.68 |C
Fire location factor (kLF) 1 - Detection trigger| 198 425
Representative t2 coeff. k CALCULATION RESULTS FT ROR
Slow| 0.003 Transport lag time (t})| 14 14  |Is
Medium| 0.012 Detection time (td)| 304 77 |s
Fast| 0.047 HRR at detection (Qd)| 4344 279  |kW
Ultrafast| 0.400 HRR witransport lag (Ql+d)| 4765 393 |kW

< Press PgDn key for additional results >

A second fire could start in the office area. This area contains a substantial
amount of ordinary combustibles, which are typical of any office area.
Combustibles include paper, cardboard boxes, wood shelving with books, plastic
chairs, plastic computer housings, plastic binders filled with paper, plastic bins,
etc. Potential ignition sources include electrical malfunctions, an overloaded
power strip and light ballasts. This area has a continuity of combustibles to
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support fire spread. Smoke and fire gases would migrate to adjacent corridors
through the door openings, louvers, and open vents in the ceiling. The sprinklers
installed in this area are Tyco TY-B, RTI of 125 m?-sec? with an activation
temperature of 155°F (68°C). The sprinklers will activate at approximately 194
seconds according to the attached DETACH model. The fire had a heat release
rate of approximately 1,769 kW.

» Sprinklers are Tyco TY-B, RTI of 125 m?-sec?, activation temperature of
155°F (68°C)

» Per DETACH model activation time of 194 seconds and heat release rate of
1,769 kW.

Figure 9: DETACT Graph for Office Area Fire
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Figure 10: DETACT Inputs for Office Area Fire

INPUT PARAMETERS CALCULATED PARAMETERS
Calculation reset 1 Oor1 R/H| 0.8333 |-
Ceiling height (H)| 3.6576 |m W/H| 2.0833 |-
Room width (W)| 7.62 |m Temperature factor| 0.3388 |-
Radial distance (R)| 3.048 |m Velocity factor| 0.2328 |-
Ambient temperature (To)] 20 |C Calculation time (t)] 501 |s
Actuation temperature (Ta)] 68 |C Fire HRR (Q)| 11797 [kW
Rate of rise rating (ROR)| 8.3 |C/min Gas temperature (Tg)| 361.7 |C
Response time index (RTI)|] 125 [(m-s)1/2 Gas velocity (Ug)| 3.4399 |m/s
Fire growth power (n) 2 - ROR at detector| 54.385 |C/min
Fire growth coefficient (k)| 0.047 |kW/s"n Detector temp (Td)| 301.52 |C
Fire location factor (kLF) 1 - Detection trigger| 308 438
Represenbgtive t2 coeff. k CALCULATION RESULTS FT ROR
Slow| 0.003 Transport lag time (t)| 15 15 |s
Medium| 0.012 Detection time (td)| 194 64 |s
Fast| 0.047 HRR at detection (Qd)| 1769 193 |kW
Ultrafast| 0.400 HRR witransport lag (Ql+d)| 2044 290 |kW

< Press PgDn key for additional results >

A third fire could start in the mechanical room. A fire in this area would be
initiated from one of the pieces of equipment. An electrical malfunction or light

ballast could also cause a fire. There is not a significant amount of combustibles in

the mechanical room. The sprinklers installed in this area are Tyco TY-B, RTI of

125 m?-sec? with an activation temperature of 286°F (141°C). The sprinklers will
activate at approximately 308 seconds according to the attached DETACH model.
The fire had a heat release rate of approximately 4,459 kW.

» Sprinklers are Tyco TY-B, RTl of 125 m?-sec?, activation temperature of

286°F (141°C)

» Per DETACH model activation time of 308 seconds and heat release rate of

4,459 kW.
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Figure 11: DETACT Graph for Mechanical Room Fire
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Figure 12: DETACT Inputs for Mechanical Room Fire
DETACT.XLS: Estimate of the response time of ceiling mounted fire detectors
INPUT PARAMETERS CALCULATED PARAMETERS
Calculation reset 1 Qor1 R/H| 0.8333 |-
Ceiling height (H)| 3.6576 |m WH| 225 |-
Room width (W)| 8.2296 [m Temperature factor| 0.3388 |-
Radial distance (R)| 3.048 |m Velocity factor| 0.2328 |-
Ambient temperature (To){ 20 |C Calculation time (t)] 501 |s
Actuation temperature (Ta)| 141 |C Fire HRR (Q)| 11797 |kW
Rate of rise rating (ROR)| 8.3 [C/min Gas temperature (Tg)| 361.7 |C
Response time index (RTI)|] 125 |[(m-s)1/2 Gas velocity (Ug)| 3.4399 [m/s
Fire growth power (n) 2 - ROR at detector| 54.385 |C/min
Fire growth coefficient (k)| 0.047 [kW/s"n Detector temp (Td)| 301.52 |C
Fire location factor (kLF) 1 - Detection trigger| 194 438
Representative {2 coeff. k CALCULATION RESULTS FT ROR
Slow| 0.003 Transport lag time (tl)| 15 15 |s
Medium| 0.012 Detection time (td)] 308 64 |s
Fast| 0.047 HRR at detection (Qd)| 4459 193  [kW
Ultrafast| 0.400 HRR witransport lag (Ql+d)| 4889 290 |kw

< Press PgDn key for additional results >
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Performance of the System

| was not provided the current dB levels of the notification appliances or what
they were designed to. There are calculations in the appendixes showing what dB
levels would be required to meet the audible level code requirements. | was able
to obtain the candela levels of the notification appliances installed. All of the
areas meet the code requirements for visibility except the General Office area,
General Office corridor, the room in the Receiving Area, Outbound Staging Office
area and the room in the Outbound Staging area. These calculations are shown
below.

Performance Calculations
Audible

o

Lw =L+ 20 logior + 11 dB
O Lpi=Ly+C3+C4+Cs
" Ly=Lp1—(Cs+Cs+GCs)
= (C3=Table 4-1.19 from the SFPE Handbook of Fire Protection
Engineering fourth edition.
= (C,=Table 4-1.20 from the SFPE Handbook of Fire Protection
Engineering fourth edition.
= (Cs=Table 4-1.21 from the SFPE Handbook of Fire Protection
Engineering fourth edition.
O Lpp=L,+C1+GC,
" Lu=Llp—(Ci+ ()
= C;=Table 4-1.17 from the SFPE Handbook of Fire Protection
Engineering fourth edition.
= (C,=Table 4-1.18 from the SFPE Handbook of Fire Protection
Engineering fourth edition.
Storage areas requirements Lp; and Lp; = 95 dB
O All other areas requirements Lp; and Lp; =90 dB

o
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O Chemical Storage Corridor
= The horn/strobe device located at the south end
L] LW= Lpl—(C3+ C4+ C5)
e L,=(95dB)-[(-3dB)+(-8dB)+(-11 dB)]
O L,=117dB
O It would need a sound power level of 117 dB for a
maximum distance of 40 ft from the device, two-
directional and medium finish.
= The horn/strobe device located at the north end.
o Ly=Lp1—(C3+Cs+Cs)
e L,=(95dB)-[(0dB)+(-8dB)+(-11 dB)]
O Ly,=114dB
O It would need a sound power level of 114 dB for a
maximum distance of 40 ft from the device, single
directional and medium finish.
O Room in Outbound Staging area
= The horn/strobe device located at the west wall.
o Ly=Lp—(Ci+()
e L,=(95dB)-[(5dB) + (-39 dB)]
0O L,=129dB
O It would need a sound power level of 129 dB for a
maximum distance of 75 ft from the device and
more than one meter away from one other
surface.
= The horn/strobe device located at the north wall.
o Ly=L,—(C1+Cy)
e L,=(95dB)—[(5dB)+(-37 dB)]
O L,=127dB
O It would need a sound power level of 127 dB for a
maximum distance of 55 ft from the device and
more than one meter away from one other
surface.
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O Outbound Staging Office Area
" Ly=Lpp—(Ci+Cy)
* L,=(90dB)-[(7 dB)+(-33 dB)]
e L,=116dB
e |t would need a sound power level of 116 dB for a
maximum distance of 55 ft from the device and closer
than one meter away from one other surface.
O Room in Receiving Area
= The horn/strobe device located at the west wall.
o Ly=Lp—(Ci+()
e L,=(95dB)—-[(5dB)+(-37 dB)]
O Ly=127dB
O It would need a sound power level of 127 dB for a
maximum distance of 55 ft from the device and
more than one meter away from one other
surface.
= The horn/strobe device located at the east wall.
o Lu=Lp—(C1+ ()
e L,=(95dB)-[(5dB) + (-35 dB)]
O Ly=125dB
O It would need a sound power level of 125 dB for a
maximum distance of 50 ft from the device and
more than one meter away from one other
surface.
O Outbound Staging area
= The horn/strobe device located at the south wall.
o Ly=Lp—(Ci+()
e L,=(95dB)-[(5dB) +(-33 dB)]
O Ly=123dB
O It would need a sound power level of 123 dB for a
maximum distance of 35 ft from the device and
more than one meter away from one other
surface.
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= The horn/strobe device located on the ceiling on the west side.
L] LW = Lpz - (C1+ Cz)
e L,=(95dB)—[(5dB)+(-35dB)]
O Ly=125dB
O It would need a sound power level of 125 dB for a
maximum distance of 45 ft from the device and
more than one meter away from one other
surface.
= The horn/strobe device located on the ceiling on the east side.
o Ly=Lpp—(C1+ ()
e L,=(95dB)—-[(5dB)+(-37 dB)]
O L,=127dB
O It would need a sound power level of 127 dB for a
maximum distance of 55 ft from the device and
more than one meter away from one other
surface.
= The horn/strobe device located at the north wall.
o Ly=Lpp—(C1+ ()
e L,=(95dB)-[(5dB) +(-33 dB)]
O Ly=123dB
O It would need a sound power level of 123 dB for a
maximum distance of 35 ft from the device and
more than one meter away from one other
surface.
O General Office Corridor
= The horn/strobe device located at the south end.
L W=Lp1—(c3+c4+c5)
e L,=(90dB)-[(0dB)+ (-8 dB)+(-14 dB)]
O Ly=112dB
O It would need a sound power level of 112 dB for a
maximum distance of 55 ft from the device, single
directional and medium finish.
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= The horn/strobe device located at the north end.
L] LW= Lpl—(C3+ C4+ C5)
e L,=(90dB)-[(0dB)+(-8dB)+(-14 dB)]
O Ly=112dB
O It would need a sound power level of 112 dB for a
maximum distance of 55 ft from the device, single
directional and medium finish.
O Reception Area Corridor
= The horn/strobe device located at the north end.
o Ly=Lp1—(C3+Cs+Cs)
e L,=(90dB)-[(0dB)+(-8dB)+(-10 dB)]
o L,=108dB
O It would need a sound power level of 108 dB for a
maximum distance of 27 ft from the device, single
directional and medium finish.
= The horn/strobe device located at the south end.
o Ly=Lp1—(C3+Cs+GCs)
e L,=(90dB)-[(0dB)+(-8dB)+(-10dB)]
o L,=108dB
O It would need a sound power level of 108 dB for a
maximum distance of 27 ft from the device, single
directional and medium finish.
O Mechanical Room
" |,=Lp— (C1+ Cz)
= |, =(95dB)-[(5dB)+(-33 dB)]
e |L,=123dB
¢ |t would need a sound power level of 123 dB for a
maximum distance of 27 ft from the device and more
than one meter away from one other surface.
O Break Room A
" Luv=Llp—(Ci+ ()
" L,=(90dB)-[(5dB)+(-33 dB)]
e L,=118dB
e |t would need a sound power level of 118 dB for a
maximum distance of 25 ft from the device and more
than one meter away from one other surface.
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Visible

0]

o

General Office area
" Ly=Lp—(C1+ C)
* L,=(90dB)-[(5dB)+ (-39 dB)]
o L,=124dB
e |t would need a sound power level of 124 dB for a
maximum distance of 75 ft from the device and more
than one meter away from one other surface.

|=Ed?
Chemical Storage Corridor
= (0.0375 lumens/ft?) x (15 ft x 89 ft) = 50.06 candela
= Two horn/strobe devices at 30 cd for a total of 60 cd meeting
the 50.06 cd required to meet the 0.0375 lumens/ft?
requirement from NFPA 72 Section 18.5.5.6.1.
Room in Outbound Staging area
= (0.0375 lumens/ft?) x (55 ft x 75 ft) = 154.69 candela
= Two horn/strobe devices at 75 cd for a total of 150 cd not
meeting the 154.69 cd required to meet the 0.0375 lumens/ft?
requirement from NFPA 72 Section 18.5.5.6.1. The horn/strobe
devices should be located on opposite walls for best
performance.
Outbound Staging Office Area
* (0.0375 lumens/ft?) x (17 ft x 25 ft) = 15.94 candela
= One horn/strobe device at 15 cd for a total of 15 cd not
meeting the 15.94 cd required to meet the 0.0375 lumens/ft?
requirement from NFPA 72 Section 18.5.5.6.1.
Room in Receiving Area
* (0.0375 lumens/ft?) x (55 ft x 75 ft) = 154.69 candela
= Two horn/strobe devices at 75 cd for a total of 150 cd not
meeting the 154.69 cd required to meet the 0.0375 lumens/ft?
requirement from NFPA 72 Section 18.5.5.6.1.
Outbound Staging area
* (0.0375 lumens/ft?) x (5,310 ft? + 7,080 ft* + 7,140 ft?) = 732.38
candela
=  Four horn/strobe devices at 185 cd for a total of 740 cd
meeting the 732.38 cd required to meet the 0.0375 lumens/ft?
requirement from NFPA 72 Section 18.5.5.6.1.
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General Office Corridor
= (0.0375 lumens/ft?) x (10 ft x 109 ft) = 40.88 candela
= Two horn/strobe devices at 15 cd for a total of 30 cd not
meeting the 40.88 cd required to meet the 0.0375 lumens/ft?
requirement from NFPA 72 Section 18.5.5.6.1. This doesn’t
meet the requirement of NFPA 72 Section 18.5.5.5.5.
Reception Area Corridor
= (0.0375 lumens/ft?) x (10 ft x 54 ft) = 20.25 candela
= Two horn/strobe device at 15 cd for a total of 30 cd meeting
the 20.25 cd required to meet the 0.0375 lumens/ft?
requirement from NFPA 72 Section 18.5.5.6.1.
Mechanical Room
= (0.0375 lumens/ft?) x (25 ft x 27 ft) = 25.31 candela
= One horn/strobe device at 30 cd for a total of 30 cd meeting
the 25.31 cd required to meet the 0.0375 lumens/ft?
requirement from NFPA 72 Section 18.5.5.6.1.
Break Room A
= (0.0375 lumens/ft?) x (25 ft x 25 ft) = 23.44 candela
= One horn/strobe device at 30 cd for a total of 30 cd meeting
the 23.44 cd required to meet the 0.0375 lumens/ft?
requirement from NFPA 72 Section 18.5.5.6.1.
General Office area
» (0.0375 lumens/ft?) x (42 ft x 75 ft) = 118.13 candela
= One horn/strobe device at 115 cd for a total of 115 cd not
meeting the 118.13 cd required to meet the 0.0375 lumens/ft?
requirement from NFPA 72 Section 18.5.5.6.1.
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Proposed intelligibility for a voice system.

TABLE s82.2 Examples of Typical 4-in. Speaker Coverage
for Varying Ceiling Heights

Listener Height = 5 ft

Ceiling Height Coverage Diameter Coverage Area

8ft 7.7t 46 ft*
10 ft 1281 120 ft*
12 ft 179t 252 ft*
14 ft 230t 417 it*
16 ft 282 ft 623 fi®

18 ft 3331t 870 ft*
20 ft 384 ft 1158 ft*

Listener Height = 1.5 m

25m 26m 51m®
3m 3.8m 11.6m*
35m 51m 20.6 m*
4m 6.4m 322m
45m 7.7m 46.3 m*
5m 9.0m 63.0 m*
55m 10.2 m 823 m*
6m 11.5m 104.2 m*

Source: NEMA Standards Publication SB 50-2008, Emergency
Communications Audio Intelligibility Applications Guide,

e Chemical Storage Corridor
O Ceiling height =12 ft
o 15 ft x 89 ft = 1,335 ft?
0 1,335 ft? / 252 ft? of coverage per 4-in. speaker = 5.3 speakers
O 6 speakers
e Room in Outbound Staging area
O Ceiling height = 20 ft
0 55 ft x 75 ft = 4,125 ft?
0 4,125 ft? / 1,158 ft? of coverage per 4-in. speaker = 3.56 speakers
O 4 speakers
e QOutbound Staging Office Area
0 Ceiling height =20 ft
0 17 ft x 25 ft = 450 ft?
0 450 ft?/ 1,158 ft? of coverage per 4-in. speaker = 0.39 speakers
O 1 speakers
e Room in Receiving Area
O Ceiling height =20 ft
0 55 ft x 75 ft = 4,125 ft?
0 4,125 ft? / 1,158 ft? of coverage per 4-in. speaker = 3.56 speakers
O 4 speakers
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Outbound Staging area
0 Ceiling height =20 ft
o0 5,310 ft? + 7,080 ft? + 7,140 ft?> = 19,530 ft?
0 19,530 ft? / 1,158 ft? of coverage per 4-in. speaker = 16.87 speakers
O 17 speakers
General Office Corridor
0 Ceiling height =12 ft
o 10 ftx 109 ft = 1,090 ft?
0 1,090 ft? / 252 ft? of coverage per 4-in. speaker = 4.33 speakers
O 5 speakers
Reception Area Corridor
0 Ceiling height =12 ft
0 10 ft x 54 ft = 540 ft?
0 540 ft? / 252 ft? of coverage per 4-in. speaker = 2.14 speakers
O 3 speakers
Mechanical Room
0 Ceiling height =12 ft
0 25 ftx27 ft=675 ft?
0 675 ft? / 252 ft? of coverage per 4-in. speaker = 2.68 speakers
O 3 speakers
General Office area
O Ceiling height =12 ft
0 81 ft x 40 ft = 3,240 ft?
0 3,240 ft? / 252 ft? of coverage per 4-in. speaker = 12.86 speakers
O 13 speakers
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The calculated secondary power supply requirement for the alarm system is 8.15
amp hours. This calculation is below. The secondary power supply is two 18 amp
hour batteries located in the fire alarm panel cabinet. These batteries provide 36
amp hours and the system requires 8.15 amp hours to meet the requirements of
NFPA 72. These batteries also provide a safety factor of 27.85 amp hours.

Table 10: Secondary power supply requirements for the fire alarm system

Supervisory Alarm Current
Current (amps) (amps)
Equipment | Descriptio | Quantit | Unit Total Unit | Total
n y
EPS10-1 Pressure 1 0.01 0.01 0.01 0.01
NOT- Pull 15 0.00037 | 0.00562 | 0.005 | 0.075
BG12LX station 5 5
DNR Duct 2 0 0 0.012 | 0.024
WFDN Waterflo |4 0.01 0.04 0.01 |0.04
w
PIBV2 Supervisor | 4 0.01 0.04 0.01 |0.04
y
SpectrAlert | H/S (15 4 0.01 0.01 0.103 | 0.412
Advance cd)
SpectrAlert | H/S (30 4 0.01 0.04 0.126 | 0.504
Advance cd)
SpectrAlert | H/S (75 4 0.01 0.04 0.181 | 0.724
Advance cd)
SpectrAlert | H/S (115 |1 0.01 0.01 0.229 | 0.229
Advance cd)
SpectrAlert | H/S (185 4 0.01 0.04 0.309 | 1.236
Advance cd)
FireWarden | Panel 1 0.003 0.003 0.003 | 0.003
t-50(E)
RC-100R Relay 2 0 0 0.006 | 0.0013
5
Notification 1 0.0025 |0.0025 |0.002 |0.0025
Circuits 5
Subtotals (amps) 0.271125 3.3125
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Time factor | 24 hours of standby (amp 6.507
hours)
5 minutes of alarm (amp 0.01150
hours) 2
System Amp Hours 6.51850
2
25% Derating 1.62962
5
Total Amp Hours 8.14812
7
Batteries provided 2 18 36
(amp) | (amp)
Available spare capacity 27.8518
7

Summary

This facility meets the code requirements of placement for the notification
devices and initiation devices. It would require some modification to meet the
performance requirements, but it should meet the intent of the system to detect
and notify the occupants of a fire situation.

Water-based Fire Suppression Systems

Facility Description and Location

This a Costco located in Sacramento, CA. Costco is a “membership warehouse
club, dedicated to bringing our members the best possible prices on quality
brand-name merchandise. With hundreds of locations worldwide, Costco
provides a wide selection of merchandise, plus the convenience of specialty
departments and exclusive member services, all designed to make your shopping
experience a pleasurable one.”

This facility is a single level Class VI Commodity selling an assortment of products
in bulk quantities.
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Applicable Codes

Since the purpose of this report is solely to design a fire suppression system the
only applicable code would be the National Fire Protection Association’s Standard
for the Installation of Sprinkler Systems (NFPA 13) the 2013 edition.

Construction

This building is of a general “box store” construction with 130,227 ft? of sales
floor. The roof height is 25 ft 4 in tall.

Assumptions

There were several assumptions made with this design. Here is a list of the major
assumptions.
e Class VI Commodities per NFPA 13 Section 5.6.3.4.1(3).
e Flat ceiling with no skylights at an elevation of 24 ft 6 in.
e The columns have fireproofing wrapping.
e Storage up to 20 ft with racks to 15 ft.
e The racks are gridded.
e Systems can only cover a maximum of 40,000 ft?> per NFPA 13 Section
8.2.1(4).
e Since ESFR sprinklers are being used, only ceiling level sprinklers are
required per NFPA 13 Table 16.2.3.1.
e Since ESFR sprinklers are being used, the hose stream allowance is 500 gpm
per NFPA 13 Table 12.8.6.1.
e Since ESFR 25.2 K-factor sprinklers are being used, the minimum operating
pressure is 15 psi per NFPA 13 Table 12.8.6.1.
e Since ESFR sprinklers are being used, “the design area shall consist of the
most hydraulically demanding area of 12 sprinklers, consisting of four
sprinklers on each of three branchlines” per NFPA 13 Section 16.2.3.5.
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Water Supply Information

The water supply information was provided for this project and is located at the
Base of the Riser (BOR).

e Static of 80 psi

e Residual of 60 psi

e Flow of 1,000 gpm

System Information

Figure 13: Costco Sprinkler Layout
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General Sprinkler System Information:

e All piping is Schedule 40 black steel.

e All fittings are Victaulic fire protection fittings for a typical Schedule 40
black steel wet system.

e All sprinklers are Tyco Fire Protection Products Model ESFR-25 SIN TY9226
Early Suppression, Fast Response Pendent Sprinklers 25.2 K-factor. See
Appendixes for the data sheet.

e The pump is a Peerless Horizontal Fire Pump rated flow 1,250 gpm at 90
psi. See Appendix for general information.

e All waterflow alarm switches and tamper switches are Potter Electric Signal
Company.

System A:
e Flow required at the Base of the Riser (BOR) is 1,682.6 gpm.
e Pressure required at the Base of the Riser (BOR) is 20.0 psi.
e Flow required at the pumpis 1,182.7 gpm.
e Pressure required at the pump is 72.1 psi.
o Safety factor of 7.6 psi (28%).
e Total hose stream is 500 gpm.
e Minimum operating pressure from sprinklers is 15 psi.
e Minimum flow from sprinklers 97.6 gpm.
e Number of sprinklers operating is 12.
e Operating density is 0.75 gpm/ft2.
e Coverage area per sprinkler is 132 ft.
e Spacing between branchlines is 11 ft.
e Spacing between sprinklers is 12 ft.
e Area of application is 1,584 ft2.
e Located closest to the riser (top of the store).
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System B:
e Flow required at the Base of the Riser (BOR) is 1,682.7 gpm.
e Pressure required at the Base of the Riser (BOR) is 20.0 psi.
e Flow required at the pumpis 1,182.7 gpm.
e Pressure required at the pump is 75.96 psi.
o Safety factor of 7.6 psi (28%).
e Total hose stream is 500 gpm.
e Minimum operating pressure from sprinklers is 15 psi.
e Minimum flow from sprinklers 97.6 gpm.
e Number of sprinklers operating is 12.
e Operating density is 0.75 gpm/ft2.
e Coverage area per sprinkler is 132 ft2.
e Spacing between branchlines is 11 ft.
e Spacing between sprinklers is 12 ft.
e Area of application is 1,584 ft2.
e Located second closest to the riser (middle of the store).

System C:
e Flow required at the Base of the Riser (BOR) is 1,683.7 gpm.
e Pressure required at the Base of the Riser (BOR) is 20.0 psi.
e Flow required at the pumpis 1,183.7 gpm.
e Pressure required at the pump is 71.3 psi.
e Safety factor of 7.6 psi (29%).
e Total hose stream is 500 gpm.
e Minimum operating pressure from sprinklers is 15 psi.
e Minimum flow from sprinklers 97.6 gpm.
e Number of sprinklers operating is 12.
e Operating density is 0.75 gpm/ft2.
e Coverage area per sprinkler is 132 ft.
e Spacing between branchlines is 11 ft.
e Spacing between sprinklers is 12 ft.
e Area of application is 1,584 ft2.
e Located second farthest to the riser (middle of the store).
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System D:
e Flow required at the Base of the Riser (BOR) is 1,681.7 gpm.
e Pressure required at the Base of the Riser (BOR) is 20.0 psi.
e Flow required at the pumpis 1,181.8 gpm.
e Pressure required at the pump is 71.35 psi.
e Safety factor of 7.7 psi (28%).
e Total hose stream is 500 gpm.
e Minimum operating pressure from sprinklers is 15 psi.
e Minimum flow from sprinklers 97.6 gpm.
e Number of sprinklers operating is 12.
e Operating density is 0.75 gpm/ft2.
e Coverage area per sprinkler is 132 ft2.
e Spacing between branchlines is 11 ft.
e Spacing between sprinklers is 12 ft.
e Area of application is 1,584 ft2.
e Located farthest to the riser (bottom of the store).

Figure 14: System D Water Supply Graph
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Summary

This system was designed to meet the minimum requirements called out in NFPA
13 and also include a safety factor to allow the water supply to deteriorate over
time if the area has more demands on the water supply in the future.
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Fire Model of Egress Time for Costco

Model Information

Fire Dynamic Simulator (FDS) fire models were completed for three different fire
scenarios. The first scenario was a fire in the Stock Room, the second on the Sales
Floor and the third is an arson fire where three different fires are started
throughout the store. The fire size used for these models was a polyethylene
trash barrels in cardboard cartons with a peak heat release rate of 28,900kW/m?
and a peak time of 578 seconds according to Table 3-1.9 of the fourth edition of
the SFPE Handbook. Solid blocks were used for the mechanize racks due to
limited modeling time with a 1 m? burner. The models were calculated to 10
minutes after fire ignition also due to limited modeling time. The models also
have a head level of 6 ft. 6 in.

Egress Time

The calculated approximate egress time from the sales floor for the maximum
occupant load at the worst case scenario travel distance and aisle widths is eight
minutes. The calculated approximate egress time from the stock room for the
maximum occupant load at the worst case scenario travel distance and aisle
widths is 9.5 minutes. These calculations are shown below. Per Table 3-12.2 of the
fourth edition of the SFPE Handbook, there is a delay time to start evacuation
after the notification is initiated. This value per the table for one-story
department store is 0.9 minutes as the worst case scenario.
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Figure 15: Costco Egress Drawing
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Table 11: Costco Egress Time Calculation

Mercantile occ NFPA 0.2
101 in/person
Sales floor area 106,240 ft?
Storage floor area 13,736 ft?
Sales floor occ load 3,541
people
Storage floor occ load 46 people
Rack Corridor effective | 6.67 ft
width
Door Sale width 59.02 ft
Door Sales effective 58.02 ft
width W,
Door Storage width 0.76 ft Use 3 ft
Door Storage effective | -0.24 ft Use 2 ft
width W,
Sales floor corridors Storage floor corridor
S=k-akD k= 275 S=k-akD k= 275
a= 2.86 ft/min a= 2.86 ft/min
D= 0.033 D= 0.033
persons/ft? persons/ft?
S= 248.78 S= 272.38
persons/ft/min persons/ft/min
F.=(1-aD)kD Fo= 8.29 F.=(1-aD)kD F= | 091
persons/ft/min persons/ft/min
TT(travel time) = d= 275 ft TT(travel time) = d= 275 ft
[d(distance)*Fs]/Occ [d(distance)*Fs]/Occ
load load
TT= 0.64 min TT= | 0.64 min
F=FsWe Fc= 55.29 F=FsWe F= 6.05
persons/min persons/min
Sales floor doors Storage floor doors
S=k-akD k= 275 S=k-akD k= 275
a= 2.86 ft/min a= 2.86 ft/min
D= 0.033 D= 0.033
persons/ft? persons/ft?
S= 248.78 S= 272.38
persons/ft/min persons/ft/min
Fs=(1-aD)kD Fe= 8.29 Fs=(1-aD)kD Fs= 0.91
persons/ft/min persons/ft/min
F=FsWe = 481.17 F=FsWe = 1.82
persons/min persons/min
tp=P/Fc tp= 7.36 min tp=P/Fc tp= | 7.56 min
t(total time)=TT+t, t= 8.00 min t(total time)=TT+t, t= 9.55 min
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Stock Room Model

It takes approximately 3.1 minutes for the sprinklers to activate according to the
Stock Room model. The total egress time for this model from the Sales Floor is 12
minutes and from the Stock Room is 13.5 minutes. Per the model, the main exit
from the Sales Floor is obscured around the 6 minute marker, thus requiring
occupants to find alternate exits. The model shows the smoke level would not
reach head level by the 10 minute mark. The model also showed how a large, flat,
non-obstructed ceiling allowed the heat to dissipate across the building very
easily.

Figure 16: Stock Room Model

Figure 17: Stock Room Model
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Figure 18: Stock Room Model
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Figure 20: Stock Room Model Sprinkler Activation Graph
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Figure 21: Stock Room Model Heat Release Rate Graph
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Sales Floor Model

The sprinklers activate at approximately 2.68 minutes according to the Sales Floor
model. The total egress time for this model from the Sales Floor is 11.58 minutes
and from the Stock Room is 13.08 minutes. Per the model, the front exits of the
store are obscured around the 5.8 minute marker, thus requiring occupants to
find alternate exits.

Figure 22: Sales Floor Model

Figure 23: Sales Floor Model
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Figure 24: Sales Floor Model

Figure 25: Sales Floor Model
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Figure 26: Sales Floor Model Sprinkler Activation Graph
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Figure 26: Sales Floor Model Heat Release Rate Graph
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Arson Fire Model

It takes approximately 2.68 minutes for the sprinklers to activate according to the
Arson Fire model. The total egress time for this model from the Sales Floor is
11.58 minutes and from the Stock Room is 13.08 minutes. Per the model, the
back exits of the store are obscured around the two minute marker. Around the
4.5 minute marker, all exits are completely engulfed in smoke, thus not allowing
all of the occupants to evacuate the facility before being exposed to smoke. The
model also showed how a large, flat, non-obstructed ceiling allowed the heat to
dissipate across the building very easily.

Figure 27: Arson Model

Figure 28: Arson Model
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Figure 29: Arson Model

Figure 30: Arson Model
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Figure 31: Arson Model Sprinkler Activation Graph
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Figure 32: Arson Model Heat Release Rate Graph
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Summary

The objective of the model scenarios chosen was to prove the current exit
configuration would allow all the occupants to exit before the smoke level
dropped low enough to obstruct the exits at head height. The worst case scenario
for these three situations would be an arson fire which current codes do not
normally protect against. For all three scenarios, the smoke level reached head
height at the exits before the facility was complete evacuated, obstructing certain
exits. This will affect the exit times and the facility will not be completely
evacuated before occupants will be exposed to smoke. A more accurate model
would be to run for a longer time and have the egress times in an egress model
instead of hand calculations to see what would happen when certain exits are
obstructed. This was not completed due to limited access to a modeling
computer. To have enough time to evacuate all the occupants, the travel distance
would need to be decreased.

Closing Summary

All of these facilities meet most of the current code requirements and may or may
not meet their code of record. Most of these facilities meet the performance-
based requirements, as well. All of these facilities were trying to meet the intent
of the code, but all of them have issues with the design in some way or another.
All of the designs were intended to keep people safe during a fire situation. The
designs of all of these facilities show the current codes need to be updated to
keep up with current fuel loads for the occupancies and more designs should look
into trying to implement performance-based approaches for certain design
aspects. Either just following the prescribed code requirements or just following
the performance-based approach does not always create the most fire safe
buildings.

Page 69 of 208



References
Engineering IV Building, California Polytechnic State University, Record Drawing. (2007). Los Angeles, CA:
AC Martin Partners, Inc.

International Building Code 2015 Edition. (2014). Country Club Hills, IL: International Code Council.
Life Safety Code (NFPA 101) 2015 Edition. (2014). Quincy, MA: National Fire Protection Association.
California Fire Code. (2001).

Engineering IV Building, California Polytechnic State University, Record Drawing. (2007). Los Angeles, CA:
AC Martin Partners, Inc.

International Building Code. (2000). International Code Council.

The SFPE Handbook of Fire Protection Engineering. (2008). Bethesda, Maryland: Society of Fire
Protection Engineers.

Page 70 of 208



Drawings

REFERENCE LEGEND ABBREVIATIONS

Egress Appendix

_ CODES

P
(A — oot 1o on wsmm
o mroe o
S
(i b
[ - b B
Tomee BB BB
oo |8 BB waper
e e e | B T
oo E E%”’"“EEE‘ oy W sear
% ELEGNON OR BECTION MESENCE ; Emﬂl “—. P
’ s e
I oo
[ i
0N~ rcou runeen s P
P iR o
£y~ o waeen Bt fE
s0on s me [T Py—
s0on voun s It e
S I i i s

e ™

i o

1B IS SPECA. ASPECTON § ESURED 40 UK STagets 4

2001 AR

LG 0 CRFOMMA CIoE T BEuLATENS.
00 BN STAMARDS KUNSTIATNE C20L, ST | THLE 34 |

i BOLIHC CDIE I04CL AT 2, TIE 24 £

a8, e EER
2001 CAOMA E.EVATOR SAFETY CMTAUCTON <OUE, PART 7,
™ 34 cE
0 GO TOREA SATHE COIE 1 . 0L 34 £
2501 ca

98 TILE '8 G2, WIS SWETY, STAIE FRE IAISHAL REGILAT 45|

[Pt Lt o s sTs
Jurna 13 e sPuER SysTEM - e SR
[Wrata  sTatepE sreTous - soon oaon
[Wha ey pewea STSTINS - e MM
Jrera STATONRY PRS- e ST
a5 coen
e 72 warDuM. TRC s O CAT RN MO
NOME SEE . SRR 971 FOR S SEvES" -
e
[WFa 351 CATRAL SAOMNT P OF FL00R COVERMG SYETENS -
2509
lWvamer e acent e EvTmsusHG Srss - meo
lesTen
e

e L

Bula'E

e SRR e

T ER
£ G L STORETRDT TR
3. RIS AGETGATE PERS FOMOATON STEIE

ey
TR chunci coas ser

TN JTmsCAO senA WTES, SBeL,

o mschaCANS 898 R

o s

NARRATIVE SCOPE OF WORK

ACCESSIBILITY STRATEGY

-

FRULY AT, CRRDILY MM O

M%‘umz P

. 4 MRS S E TSSO TP Y EEUREA 8

.

5t omroer o e L K 41 (001 CECE

-
i

s

® E prong

o M B SR

Ll e T T

o e o e s

o ma

@ e o B T e !'E‘ iﬁf‘%ﬁ* l......"“
: BRET. e . R Rl

5. D ar e b odiien . e pgee

- g od BB

PR EA Far B | 'RV
i FIREPROOFING SCHEDULE e
—

—— 1 e e f—_—

>

T i SR S M FROVEED, 47 AT 645 S0 AL B

~ UL_USTINGS

PREFRGOP NG ORAE FOY AOTERA NTIRATIOX

.
g e o s
e SRR IR e e
e S TS o
e

LR

e fe m’:u-‘w‘g»nm s
T

Ph RS Lo R M LT

R
TR

e

i o o o

o AT
LA

L N

s g
fLason %Q‘“‘M P wesT

)

e f BB sy il W
T D R LG A st
Lvsow g o g, s st

e

DRAWING INDEX
SIRGIEL

e e

L S
mm aru

e o 1 e

e v v - o
8 HnD AL

SImY SO rioak ARG AL - WSt
I o rime raans i - ot
T PR AR AL

Eftov Tem o - T
Eite e R

i e mv-: mm umu

ety
som TR DD FERLE o
BI0D COwHTE S 40 RIALS

4 T IR S SEBAT B DT
Bl A e Arvicon
BNk ek R

Bl e AR SPEL SECTOM ) CETALS
m Do oo s s

im Nil Haoe

i ST 6T b VM3

[rery

NOE UGBACA. SHEDRES LGV & AEFOPRII
NON  VDMMCA SR SR

i bl T e
NI MERNET i N AR
PR £ G miten v
WA, WY TECHE FL008 AL
imouca, wesT T3 rLosh
AEiaca, G T FLE P

R SO L0 § SEHLE

Pabs
4

e

e

P

Eem o cons e
Fita S o,

[P90% GETNG ri0se PUMEE e - ATST
PO GO LS PONER P - CAT1
[P 3EM TED FLSCR PUVER MLl - WS
P EED PSR VR P -

(P anme e riose powee P w1
EFERE i rbon Poth Foe  ERET
s e e e
g oHe 00K GG R
FLHT Rk 008 L TG Pk -
FLpeme oo cuscm Uiummg s - acky
L35 i riote Uing R - 7
EIE s FLOSA | oA AL - G
o ma e o

R A e

R0 pen s
Bl om e
R AR ibemar

e
e

cavim T
FGECT $HEET MK PROUACT ORI

G FREGR EEREETED AL R Y
TEEE8 AR FREERD HLE 2t 1O
T M WA BN AL 5

PROJECT SHEET INDEX /
PROJECT INFORMATION

ing

alytechnic State University,

ineering IV B
¥y

i
REC JRD DRAWINGS

En
Cali
San

Page 71 of 208



PLUMBING FIXTURE SCHEDULE

SEISMIC BRACNG NOTES "

* b NS ERET RO IR R

" CESATR AR T e S

oo | e[| o | o | e |
o | | - C e I P T T  epre—
s | v [ | st e

- — - Py ——————————
B R e ———

| 7 [

| e r

T | | [ | 7 [ [ am o o s o

| e

‘
!
g

[ T —————

GENERAL NOTES, LEGEND

=

& SCHEDULE

Engineering IV Building
California Polytechnic State University,

San Luls Obispo
RECORD DRAWINGS

‘56 martin partnrs, ino
[ —

P

=-_u—m

ACCESSBLE SGNAGE SCHEDULE

SN TYPE LocATIN DETALS
P T e
oo v o T 7 s, 2B e | RARATE

\E 5 a3 0
Y =

o

o |

P

e @)

ACCESSIBLITY PATH OF

TRAVEL PLAN

IV Building
chnic State University,

o

San Luls

Engineeri

California

wc martin partnars, ina
—

e

ik
o
N

Page 72 of 208



CODE ANALYSIS

VYT eI T | P T

===

Ly
FRST FLOOR PLAN EXITRG FLAN ™ <y
= G é; 7

o

e S
bt —s—}

AT ot SRS T TR

¥ occimmct 4 $TONES WLOWED 8 3 SORES AETUL.

PLUMBING FIXTURE CALCULATIONS

AT 5 s

(P B2 W ACCERLSEY TS, 3, 4, 1, 154, 10,
ST S T .

[ @

| CODE ANALYSIS

i
i
£l
H
i
/s |-s/-|

4§ oA

g IV Buildin,

partnars, ina
El
b
i chnic State Uni
SN Ce Ootepe

ineerin
la P

s

THAD_FLOOR PLAN EXITNG PLAN A A 3: (i A-003
SEE 1 - @ é{? o

Page 73 of 208



99 6 9 0 @

by e | we

[ T R—

i —
e
——

FEngineering IV Buildi
s Paysuchnle Statt Ushversity, | FIRST FLOOR PLAN - EAST
| San Luls Obispa
RECORD DRAWINGS.

Cal

FIRST FLOOR PLAN T A \ !lAnZI]‘ll

TACTILE EXIT_SKMACE
o

war

lytechnic State Uﬁmgw_ [:FIRST FLOOR PLAN - WEST

San Luls Oblspo

REGORD DRAWINGS

Engineering IV Buildin,
laang

call

i =
ST B AT AR

~tusentes e o U A0
+ri 10O ek, S waam

8 martin partnars, inc

g
H

Page 74 of 208



j—— : I
E . il
B 1
g ' 1 |
[ I ‘ ]
[ i
vD 12 - ! .vrnv!— ! r

M tl ‘

i ; a...,.._?;:"’ =_ : ﬂl' |
i

e
S

e i
_ ~. 2 — &

1
I
1
]
i
——
@
SECOND FLOOR PLAN - EAST

IV Building

ﬂd\nlﬁﬂ* University,

Call
San Luls Obl
RECORD

Engineeri
la P

o ——]

fovegd e ]

“ BC martin partners, inc

il
I
i

-

By 11 T
AR v S

T et

FLOOR PLAN - WEST

‘State University, | SECOND

dagaachnle
RECORD DRAWINGS

San Luis

Engineering IV Building

Vi
" - 1.g;,’fm,,,

B3N ;
N
@ ’ \\*“x yE

® @

Page 75 of 208



Ik

T T =

-

. | THIRD FLOOR PLAN - EAST

ng IV Buildin,
%ﬂﬂc State Ul?iv!.-.n,-

':“
[ —]
Engineeri
Ganformte
San Luis
RO

'}

~ / . :
el A0 0 1
|
i
Iy

=)

;‘.’lﬂlaﬁ-«m, THIRD FLOOR PLAN - WEST

Engineerin
%

IV Bi
e
'RECORD DRAWINGS

<
San

THRO £LOOR PLAN Y- .
e W R HE

Page 76 of 208



— T e T

| SONIMAD QHOIR
——— ——— | Py
pm——————— e g [
ey e NYId - V. *Rysisnjun SIIS S{UYSRIAID EILISHIED u -
4 n - T SNOLLOZS ¥ SNY1d - L HIV.LS Bupjing Al Bupssuibuy 1 = ot SINMYHD Qu0OTY
= Gl 1 o s s —— Pt ]
e AMDER  swewSEE e et e P e odsio sy veg L7
[ o R R S LT | —_—— Y | ~ apsaongun apeng apuo DA v |
= el SNOLLD3S ¥ SNV'Td - 24 HIVLS Borae A Bueoutg | < m
PR | ] - ) [ — 1
= SRR LER LDUEE i

- ; (€ )
) S | S <) ! T
“Teo R | o @ ,
; e 5 | =
u -1 . |
. e @ il 5 P -2 Uz
g BT @ == ) &
, w3 — "
3 == | 5 .
m. = 2 B & -
el = LR
s - i w. u .
H £ -~
,W o . : g
| _ ! il
! = Bl mm
m " i B
m .
+
B
f

10

SR
e
Ly

Q3

T
I
|
|
I
|
|
!
!

il
¥
ﬁ:lt

2
R0 e
[

s e
L7
"
A\/— :

\ - :
”, &m g . & ==
s | ] z wfo \ 1 5
3 i | f 3 E -
A it : : <Hess .
§ | &l ¥ & : & .
| . =\ &
ST i @ R : F
@-- oo T i
! >
| 1 I
— e 1 AR T
| J |
| £ m_.m B lg
|
|

TR T

e e

Page 77 of 208



—_——— .|.”I.II-.. NOWDMHLENOD 804 QaNnss| M
. FTERIEE | onowoas T SNVId-ceulvLs | e mns aurSo St 3l — S
— B e w | m— - ulpling Al bupeaujbuy i e e [ — [R—— N
= ‘ el SR wemwmm | e . Y= | === odsigo siny ueg H
— == TS an— e O] B U 2 ]l]].i — ],|]1.1 — e SNOLLO3S ¥ SNV 1d - 7 HIVLS .a?:wn_vﬂum_ﬂ_ak.._nuuﬂn_ :.m M
| [menereremin] L ommags pina| LT el [m=rr)
ooEE SRR onEE a1

B
&Y

sy
=
&
o)
N

..
P - ﬁ R » 3
@ — 1 @yl i ®© | -
e = ~ 1 ] H £
b, 1Eds | : 2
- g 3 : , n 4 =S
e kg P | & 5 m @ .
S ¢ [Tl E
e i === = @ _) A
o HE i Lo A
L * g
- o @
4 i
: EA @ m
35w ) | "
i — ¢ B
i T R S 14 | HHM R
,_ \ll - B 1
7L il o N Ei i
..\. - m m_. HlE
@l ’_ ﬂWI% 1T il 2 @.
» o) i b
R NP5 o W :
[ ]k Jig e
1 L - o B
. B N ’
m — w.. s T )
8 mw ; E
s ES

Page 78 of 208

THRD FLOOR FLAN - STAR 4
£ v

Er




@ oy DL
1L -
i} TN 1!
Sl ‘
7 PR 2t s L
. T=¢ . of fE r
e ENETT B / -
N ,%_ L : — -\:/5* i
rE. ! g
SEMET 5 - 700 Z Hi :
=TT
| EerEe \

FREIED 003 "

amo
= e ® |
- w00 PG, WOT ]
A I
s = g :
[ o

S

) | 4]
Hi

ron o T BTN ||{i
=g i 1
; P i i
;
B ' X
Ly
7 B
B T .
]

-
h o |,

oo Lo P FoR T 0AbLED #oee N
- *. 17 3 [ n P =
e )| o v & 1P, FLOOR LuvoMc by LI/ &Y rLoon Lauoe GTAL O

e bl

ix: )

WL PN COC, FUL, TR
-

I¥P. FLOOR LANDN v, LANDING 3

st ¥ -1 N

INTERMEDIATE LANDING - )| PLAM OETAL - TYP. HANDRAL TRANSITION /13-
SCAL W SCAE W - 1O o

@%5
State University, STAIR DETAILS

BRETA =t

e e |
; X 3
~ > !
3k ﬁmﬂ% B i E
s W g L B il
H
|

3
R R T,

g, e

s ¢ ST p

Engineering IV Building

e
San Luls Obispo
RECORD DRAWINGS

1

e Er
ii

H

ING ey U
\/ SEE—

&

GENERAL NOTES

£ BMTITIONS o o s s o . CENERAL REQUACMENTS
1 MECHMEA [ AN £ B mEgEVE STpmDs [ —————
e .
3 A A Mo RIS gD o 2 X 0. RQOF CONSTRUCTION
3 G DUTRE G SHTST WL COMPTINR | | B gt s s . cmlE]
* SRR R A : W
3 o s s . REPEAR

e

R R
LRk Pt .
ST R R

T g v A e

v g

R
o s

2. rn e . o e E. STARS, EMTS AD OCCUPANT LOADS

L ELECTRICK,

e w2 Y 0 4

LI, a1 Kboun WO

©. FHEE_BATINGUISHIG SYSTEMS

'
s ve @i 5 e
105 e e e i
§ st cuisimes om0 1 e

: 2 6 man e BRI R
ot Lnt w6 Seas e (L i e 0 LT DR OO R AL B OURE i !
] e SR B FROMER (& MSORD 8Y toer Kiohwer e H AL - 8. fo- R S R R B T A i
* TN 0 TR e e R T T v e
SR T R ;
> g oers o s om0 R ]
il e ters R DX oS T (s A LRG0T WO S avmernmcs 1m
et o ias R
NSTALLATON I TELEPMONE WG CLECT R e s TR e B0 kL e [ BT & B
e AT R R L P :
S TSI A e e s .4 e : T B
* e LR S p T —— e R o i i i 0 3
A _ . i
. 1
i
PR —— : P — Pl : 1
I RAE AL AL (PERTED LY 0 O S B s o o e e e L i
SRR RS S e .
2 S comtati st n e of # mogt ! ChE ST gy e 1 e
s s o ans e . N LT
byl p et e
bl e o G P o o
R J i L den L
g e i, ARSE IR
o s e BRREE
SR S
o gt e £ v e
L. NON-RESIDENTIAL EMERGY_STANDARDS TIPS GBAN. BT CTLEUTNS  ITRREE Y T At e A he e M T T B, WSCELLANEOUS.

i =gl TR B P
B T T B EXTERR STusETan W ST COATRETD!
g u ST i e S Seal T B curtRe Speon w0 .

GENERAL NOTES

I8 L B ot o o s it L

e T S
PR RS Y
e
c:

ek

1 RLCOTAN DS GALL LA A RS AT S i 2 Gueltoom it
e e W NTERIOR WAL AND CELING FINSHES . Frpr
= e v o B
e s i e
AR
; o o v e R
+ s s wo S T s I
| R + 52 e e o e
ST B B : P e S s e s,
BRATRET RS e L R R C B PR e \
T BRI A !
5 [ ¥ i e e .
. s ok o M ot o ol 34 K
o AT T LA i
. Fird 1| 8
: o2
: v ooy il £3
. B R 5
e 5
s s 0 T0 L LSS AL B in ii| 3
. s 23
s >
e e mim s s I SR S DA S
ERHI R iy
%

in
rnia Poly

2 57 S s ET T SRR ¢
Y ST

....-4
e
RECORD DRAW NGS

San Luls Oblspo.

Page 79 of 208



GENERAL NOTES
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DGOOR & INTERIDR WINDOW TYPES
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Structural Appendixes

Fireproofing Schedule

FIREPROOFING SCHEDULE

CBC SECTION
TABLE 6A 1. BUILDING TYPE TYPE Il - F.R.
CBC 607 2. HOURLY RATINGS

A, STRUCTURAL FRAME
(COLS. & PRIMARY FLOOR BEAMS) 2 HR.

B. FLOOR DECKS 2 HR.
C. SECONDARY BEAMS AT FLOCRS 2 HR.
D. ROOF DECK 1 HR.

E. SECONDARY BEAMS AT ROOF 1% HR
F.  PRIMARY BEAMS AT ROCF 2% HE,

u

. FIREPROCFING NOT REQUIRED

A, STEEL SUPPORTING CANORIES
STEEL SUPPORTING EXTERIOR STARS

.

. FRE RESISTIVE DESIGNS FROM U.L.

A, ALL RATINGS FROM U.L. DESIGNS SHALL BE UNRESTRAMNED

B.  PRODUCT: MK-6/HY APPROVED BY ICBQO EVALUATION REPORT 4807

ITEM DESIGN NOTES
COLUMNS
WIDE FLANGE x-772
TUBE X771
FLOOR DECKS & D-925 UNPROTECTED (NG FIREPROOFING REQ'D}
ROOF DECKS
. FLR. & ROOF BEAMS N-782 AS MOTED ASOVE ROOF BEAMS TO BE SPRAYED

SUPPORTING LW CONC.

W/ INCREASE OF % HOURLY RATING
ADDITION OF INSULATION ON TOP OF

UBC 1701.50100 5. SPECIAL INSPECTION IS REQUIRED USING UBC STANDARD 7-6

Applicable Codes

DUE TO
CONCRETE

CODES

LIST OF 2001 CALFORMIA CODE OF REGLULATIONS

2001 BUILDING STANDARDS ADMINISTRATIVE CODE, FART

2001 CALIFORNIA
2001 CALIFORMNIA
2001 CALIFORNIA
2001 CALIFORNIA
2001 CALIFORNIA
2001 CALIFORNIA
TITLE 24 C.C.R.
2001 CALIFORNIA
2001 CALIFORNIA
2001 CALIFORMNIA

BUILDING CODE (CBC), PART 2, TITLE 24 C.C.R.
ELECTRICAL CODE (CEC), PART 3, TITLE 24 C.C.R.
MECHANICAL CODE (CMCY, FPART 4, TITLE Z4 C.C.R.
PLUMEING CODE (CPCH, PWRT 5, TITLE Z4C.C.R.
ENERGY CODE, PART &, TITLE 24 C.C.R.
ELEVATOR SAFETY CONSTRUCTIOM CODE, PART 7,

. TITLE 24 C.C.R.

HISTORICAL BUILDING CODE, PART 8, TITLE 24 C.C.R.

FIRE CODE, PART 9, TITLE 24 C.C.R.
REFERENCED STAMDARDS, FPART 12, TITLE 24 C.CE.

1990 TITLE 19 C.C.R. PUBLIC SAFETY, STATE FIRE MARSHAL REGULATIONS
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REQUREMENTS BASED ON

SULDING ELEMENT REQUREMENTS BASED ON PROPERTY LINE TABLE 5-A & 5-B
TABLE 6-A = 5

1. BEARING WALLS - EXTERIOR 2 HR (N.A) 4 HR (N.A) 2 HR (N.AD

2. BEARING WALLS - INTERIOR 2 /R (A - :

3. NONBEARING WALLS - EXTERIOR 1R 1 HR 1 HR

4. STRUCTURAL FRAME 2 R - :

5. PARTITION - PERMANENT 1 AR : :

6. SHAFT ENCLOSURES 2 R - :

7. FLOOR AND FLOOR CEILNGS 2 R : -

8. ROOF AND ROOF CEILNGS 1R - :

9. EXTERIOR DOORS AND WINDOWS  SECT. 60332 PROTECTED<20 FT. | PROTECTED<20 FT.

10, STARWAY CONSTRUCTION SECT, 603.4 - -

Page 83 of 208



Code Analysis

CODE ANALYS

IS

ENGINEERING |V BUILDING

CALIFORNIA POLYTECHNIC STATE UNIVERSITY,

SAN LUIS OBISPO

OCCUPANCY TYPE: A3
B

CONSTRUCTION TYPE:  TYPE Il -

FIRE RESISTIVE

AUTOMATED SPRINKLER SYSTEM

NUMBER OF STORES: 3

(CLASSROOMS OVER 50 CCCURANTS)
(CLASSROOMS, LABS,STUDIOS, & OFFICES UNDER 50

OCCUPANTS)

BUILDING ELEMENT

REGUIREMENTS BASED ON

REQUIREMENTS
PROPERTY LINE

BASED ON
TABLE 5-A & 5-B

ONSTRUCTION TYPE
TAELE 6-A

- A-3 B
1 BEARING WALLS - EXTERIOR 2 HR (N.AD 4 HR (N.A)D 2 HR (N.AD
2. BEARING WALLS - INTERIOR 2 HR (N.A) - -
3. NOMNBEARING WALLS - EXTERIOH 1 HR 1 HR 1 HR
4. STRUCTURAL FRAME 2 HR - -
5. PARTITION - PERMANENT 1 HR - -
6. SHAFT ENCLOSURES 2 HR - -
7. FLOOR AND FLOOR CEILINGS 2 HR - -
8. ROOF AND ROCF CEILINGS 1 HR -
9. EXTERIOR DOORS AND WINDOWS SECT. €03.3.2 PROTECTED<20 FT.| PROTECTED<20 FT.
10, STARWAY CONSTRUCTION - -

2. ACTUAL TOTAL FLOCR AREA

A-3 OCCUPANCY
B OCCUPANCY

= 17,441 < 19,60
= 87,190 < 159,6

0o sk

0 SF. ALLOWED
ALLOWED

TOTAL -

MIXED QCCUPANCY CALCULATIONS

A-3 OCCUPANCY
B OCCUPANCY

104,631 SF.

= 17,441/119,600 = 0.5

= B87,180/158,

600 - 0.54

TO

TAL = 0.85 < 1,

BUILDING HEIGHT AMALYSIS (BASED ON TABLE 5-B)

160 FT. ALLOWED

VS 56 FT ACTUAL

TOP OCCUPIED FLOOR 30 FT. ABOVE GRADE

A-3 QCCUPANCY

2 STORIES ALLOWED

O.K.

INCREASE (1) FLOOR ALLOWED DUE TO USE OF AUTOMATIC SPRINKLER
SYSTEM, THEREFORE (3) STORIES ALLOWED WS (3) STORIES ACTUAL

B OCCUPANCY

4 STORIES ALLOWED VS 3 STORIES ACTUAL
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Drawing Details

STRUCTURE ABOVE
%ECUSTI:& SEAL (SEE DETNLJ@
Tl CONTINUOUS METAL RUNMER )

R
HT.508 .Ei L -CEILNG 25 SCHEDULED

SECTION AT -1 LAYER W TYPE ‘X' GYP BO.
CEILING - 7 LAYERS ¥" TYPE 'X' GYF HD.

BLAN ﬁff A"X22 GA. STUD @ 18" D.C.
-

- FBERCLASS BATT WNSULATION (FLENUM RATED)
SECTION AT

FLOOR CONTMUOUS METAL RUNNER

CONTINUDUS ACOUSTICAL SEALANT BOTH
SIDES (FIMSH FLUSH W/ FARTITION)

STOP GYP. BD. K" AFF., TYP.

PARTITION DETAL UL*419 (1 HRY
SCALE: NONE :l

Eéll—NL} GYP HD, FULL HT
AT [2a

il
STRUCTURE ABOVE

-~ BCOUSTICAL SEAL (SFE DETAL) (2

= ONTINUOUS METAL RUNNER
NT.506" .
TS . CEILING AS SCHEDULED
sEcTion AT Bl 1 LAYER %" TYPE %' GYP BD. EACH SDE
CEILING
. _-—B7%22 CA STUD © 18" O.C. &T7R]
-

PLAN — 4'X22 GA. STUD @ %" 0.C.

= FIBERGLASS HATT RMSULATION (FLENUM RATED!
CONTMUOUS METAL RUNNER

CONTINUOUS ACOUSTICAL SCALANT BOTH
SIDES (FIMSH FLUSH W/ PARTITION)

SECTEIN AT
FLOOR

STOP GYP. BD. % AFF., TYP. 58
PARTITION DETAIL L w4 HRIDA
SCALE: MNONE 2

~[ATEND GYP BO. FULL WT. BOTH SIDES
AT

-STRUCTURE ABOVE

~ FIRERATED ACOUSTICAL SEAL (SEE DETAI ?G)

CONTINUOUS METAL RUNNER
CEILING AS SCHEDULED

4“NTZ GA STUD @ 16" 0.C. UND

-FIBERGLASS BATT INSULATION (PLENUM RATED)
CONTMUOUS METAL RUNMER

COMTINUOUS ACOUSTICAL SEALANT BOTH
SIDES (FINISH FLUSH W/ PARTITION)

STCP GYP. BD. K* AFF., TYP.

PARTITION DETAIL UL*419 (1 HR.) u
4A

SCALE:  NONE
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STRUCTURE ABOVE

_——ACOUSTICAL SEAL (SEE DETNLJffz‘ \

ONTINUGUS METAL RUNMER
CEILING AS SCHEDULED

T
SECTION AT ——2 LAYER %" TYPE X' GYP 80,
CEILING
1 LAYER %" TYPE X' GYP ED
=
PLAN ETE\% - 4"¥22 GA. STUD @ 16" O.C.

5"

FIBERGLASS HATT INSULATICON
(PLENUM RATED)

SECTION AT
FLOOR CONTINUOUS METAL RUNMER

I

CONTINUOUS  ACOUSTICAL SEALANT BOTH
SIDES (FINISH FLUSH W/ PARTITION)

STOP GYP. BD. %' AF.F., TYP

PARTITION DETAIL UL*419 (1 HR.)~
SCALES NONE UL-U465 (PABCO)

STRUCTURE AEOVE

SECTION AT

ACCUSTICAL SEAL (SEE DETAIL){ 3
; S
CEILING

CONTINUOUS METAL RUNNER

————4"X22 GA STUD e 16" 0.C.

2 LAYER %" TYPE ‘X' GYP BD. EACH SIDE

DRAIN LINE
PIPE CLAMP

FIBERCLASS BATT INSULATICN
(FLEMUM RATED)

CONC. CURB WHERE OCCURS
CONTINUGUS METAL RUNNER

SECTION AT B
FLOOR i

CONTINUOUS ACOUSTICAL SEALANT BOTH
SIDES (FINISH FLUSH W/ PARTITION)

__—STCGP GYP. BD. k" AF.F., TYP.

PARTITION DETAIL UL* 420 CHR) (5

SCALE:  NONE

FIRERA]

T —— u e R
D ACOUSTICAL SEAL (SEE DETALY =)
N

- UCTURE ABOVE

-~ CONTINUOUS METAL RUNNER

CEILING AS SCHEDULED

———1 LAYER 1" CORE BD.
SECTION AT
CEILING 7 LAYERS %' TYPE X' GYP BD

H ATION (PLENUM RATED)
CONTINUQUS METAL RUNNER

———3TOA GYP. BD. k" AFF., TYP

FINI FLUSH W/

SHAFT WALL DETAIL (2 HR.) (UL, uns

SCALE:  NOME
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STRUCTURE ABOVE

FIRERATED ACOUSTICAL SEAL (SEE DE

CONTMUOUS METAL RUNNER
CEILING AS SCHEDULED
T LAYER %" TYPE 'X' GYP BD. EACH SIDE

SECTIC
CEILIK

FLaN e %" 0.C

SECTION AT
FLOOR

N

L CONTINUDUS WETAL RUNNER

CPARTITION DETAIL L. L

SCALE: NONE

5 (1 HR.),
1

g ]

NOTES FOR INTERIOR WALLS:

)

SEE PLANS FOR LOCATION OF RATED ROOMS AND WALLS MARKED

. PROVIDE TYPE "X" GYPSUM BOARD AT ALL WALLS.

[

=

B

o

£

. PROVIDE_ STIFFENERS, BACKING, BACK-UP PLATES & BRACING PER DTL. 9 Y 14
FOR EUFDPCWEO;J%ET ROOM [IXTUSES, CAAINETS, COUNTERS, 570 @610
Gl nk( QARDS, WHI BOARDS, AND DRINKING ’JU\arAINb Ok - -
GThER Edlient

4-00 0.C OR IéiETAL TIE BACK

TO ADJACEMT WALL.

)
T

LUMBING CHASE WALLS SHALL HAVE OPROSING STUD
@ 4'-0" 0.C. MAXIMUM.

TERMINATE FIRE RATED PARTITIONS AT STRUCTURE ABOVE.

BEARING INTERIOR PARTITION DEGISN IS BASED OM
CRITERIA:

A MAXIMUM ALLOWABLE DEFLECTION:
1 FOR GYPSUM BOARD WALL - L /240
2. FOR CERAMIC TILE OR STONE VEMEERED AND PLASTER
WALLS - L /360

3. SPANS NOTED ON WALL TYPES ARE L /240 UMN.O
B. 5 PSF UNIFORM LOAD APPLIED PERPEMDICULAR TO PARTITION
F WALLS (GYPSUM BOARD,
ETC.) U.N.O.

PSUM BOARD IN ALL JANITOR'S ROOMS,
OILET ROOMS.

PROVIDE FOR SLAS DEFLECTION AT TOP OF ALL WALLS. SEE 37{%&\
007001
DN

. WALL TYPE MARKED DENOTES CONCRETE CURB PER JET.QA'\

-001
-
STAGGER WALL OUTLETS PER ]ETA\L@

. PROVIDE 4" HIGH STENCIL LETTERING INDICATING WALL RATINGS
(1 HOUR AND 2 HOUR) & 11'-0" AFF, 20'-0" INTERVALS.

U.L. LISTINGS

FIRE RATED WALLS UL. LM

SHAFT walls UL. 5

RATED WALL PENETRATIONS UL

RATED FLOOR PENETRATIONS UL. C-AJ-1226

SEISMIC JONTS
FLOOR
WAL UL, Wi-Dr

FF-D-2009

SEE FIREPROOFING SCHEDULE FOR ADDITIONAL INFORMATION.
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Detection Alarm and Communication Appendixes
The following pages contain all the attachments for this project.
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PACKING
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N WATER WAIN (DY PRESSURE - EXTERIOR/INTERIOR WALLS P

. il T MOVEABLE PARITIONS/BOUNDARIES « ,

ok POST INDICATOR AND VALVE MANUAL PULL STATION

/@\ " FIRE HYDRANT @ FIRE ALARM BELL
o FIRE BEPT. COMECT - b [LLUMINATED EXIT SIGN —n -
" FREE STAND FIRE DEPT. CONNECT. A FIRE EXTINGUISHER
®  SPRINCLER RISER [Z1 NON ILLUMINATED EXIT SIGN
ECPl  FIRE ALARM CONTROL PANEL [E] FLRSCT LIGHT/EMER. LIGHT

—4—— FIRE WALL RATING (# OF 4p = # OF HRS)
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FireWarden-50(E)

Intelligent Addressable FACP
with Built-In Communicator

DN-7102:E

@ NOTIFIER’
by Honeywell

Addressable Fire Alarm Control Panels

The NOTIFIER FireWarden-50 (NFW-50) is a Fire Alarm Con-
trol Panel (FACP) and Digital Alarm Communicator/Transmitter
(DACT) combined into one circuit board. This compact, intelli-
gent addressable control panel supports up to 50 addressable
devices in any combination of detectors or modules. With an
extensive list of powerful features, the FireWarden-50 pro-
grams just like FireWarden-100 products, yet fits into applica-
tions previously served only by conventional panels.

The FireWarden-50’s integral DACT transmits system status
(alarms, troubles, AC loss, etc.) to a Central Station via the
public switched telephone network. It also allows remote and
local programming of the control panel using the PS-Tools
Upload/Download utility. In addition, the control panel may be
programmed or interrogated off-site via the public switched
telephone network. Any personal computer with Windows™ 95
or greater, and compatible modem with a speed of 14.4 kbps
or faster and Upload/Download software, may serve as a Ser-
vice Terminal. This allows download of the entire program or
upload of the entire program, history file, walk-test data, cur-
rent status and system voltages.

The power supply and all electronics are contained on a single
circuit board supported on a new quick install chassis and
housed in a metal cabinet. Available accessories include local
and remote upload/download software, remote annunciators,
and reverse polarity/city box transmitter. (4XTM)

The FireWatch Series internet monitoring modules IPDACT-2
and IPDACT-2UD permit monitoring of alarm signals over the
Internet, saving the monthly cost of two telephone lines.
Although not required, the secondary telephone line may be
retained providing backup communication over the public
switched telephone line.

NOTE: Unless otherwise specified, the term FireWarden-50 is
used in this data sheet to refer to both the FireWarden-50 and the

FireWarden-50E FACPs. For FireWarden-50C, refer to DN-
60446.

Features

e Listed to UL Standard 864, 9th edition.

e Auto-program (learn mode) reduces installation time.
Reports two devices set to the same address.

* On-board DACT.

* Two independently programmable Style Z (Class A) or Style
Y (Class B) NAC circuits.

* Selectable strobe synchronization for System Sensor,
Wheelock, and Gentex devices.

* Remote Acknowledge, Silence, Reset and Drill via address-
able monitor modules.

* Two programmable relays and one fixed trouble relay.
* Built-in Programmer.

* Telephone Line Active LEDs.

* EIA-232 PC interface.

* Integral 80-character LCD display with backlighting.

¢ Real-time clock/calendar with automatic daylight savings
control.

* History file with 500 event capacity.
* Automatic detector sensitivity testing (NFPA 72 compliant).
* Automatic device type-code verification.

7102cov.jpg

* Point trouble identification.
* Waterflow selection per module point.
* Alarm verification selection per detector point.

* Maintenance alert warns when smoke detector dust accu-
mulation is excessive.

* One-person audible or silent walk test with walk-test log
and printout.

* System alarm verification selection per detector point.

* PAS (Positive Alarm Sequence) and Pre-signal per point
(NFPA 72 compliant).

* Up to eight ANN-BUS annunciators

¢ Remote Acknowledge, Alarm Silence, Reset and Drill via
addressable modules or remote annunciator.

¢ Upload/Download (local or remote) of program and data via
integral DACT.

SLC COMMUNICATION LOOP
* Single addressable SLC loop which meets NFPA Style 4, 6
and 7 requirements.

e 50 addressable device capacity (any combination of
addressable detectors and modules).

e Compatible with NOTIFIER FireWarden addressable
devices (refer to the FireWarden SLC Wiring Manual).

NOTIFICATION APPLIANCE CIRCUITS (NACS)

* Two independently programmable output circuits. Circuits
can be configured for the following outputs:
— Style Y (Class B)
— Style Z (Class A)
— Door Holder Service (cannot be used for notification appliances)
— Aux Power Source (cannot be used for notification appliances)

¢ Silence Inhibit and Autosilence timer options.

e Continuous, March Time, Temporal or California code for
main circuit board NACs with two-stage capability.

* Selectable strobe synchronization per NAC.

e 2.5 A total power for NACs.

NOTE: Maximum or total 24VDC system power shared between
all NAC circuits and the ANN-BUS is 2.7 A.
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PROGRAMMING AND SOFTWARE

* Autoprogram (learn mode) reduces installation time.

e Custom English labels (per point) may be manually entered
or selected from an internal library file.

e Two programmable Form-C relay outputs.

* 20 software zones.

» Continuous fire protection during online programming at the
front panel.

* Program Check automatically catches common errors not
linked to any zone or input point.

* OFFLINE PROGRAMMING: Create the entire program in
your office using PS-Tools, Windows®-based software
package, and upload/download system programming
locally. PS-Tools is available on www.magni-fire.com.

User interface

LED INDICATORS
* AC Power (green)
* Fire Alarm (red)
e Supervisory (yellow)
* Trouble (yellow)
e Alarm Silenced signals (yellow)

KEYPAD
* 16 key alpha-numeric pad
* Acknowledge/Step
* Alarm Silenced
* Drill (Manual Evacuate)
* Reset (lamp test)

Product Line Information

NFW-50: Combination DACT/Fire Alarm Control Panel with
one SLC loop. Includes main circuit board with display, chassis
with transformer, backbox with door, plastic bag containing
screws, cables, key, etc., manual. (For NFW-50C, refer to DN-
60446.)

NFW-50E: Same as NFW-50, but operates at 240 VAC.
NFW-50R: Same as NFW-50, with red backbox and door.
DP-51050B: Optional dress panel for NFW-50 (black).
DP-51050: Optional dress panel for the NFW-50R (red).

TR-CE-B: Optional trim ring for semi-flush mounting. (Black.
For red, order TR-CE.)

BB-XP: Optional cabinet for one or two modules.

BB-25: Optional cabinet for up to six modules mounted on
CHS-6 chassis.

BB-26: Battery backbox, holds up to two 25 AH batteries and
CHG-75.

NFS-LBB: Battery box, houses two 55 AH batteries

CHS-6: Chassis, mounts up to six multi-modules in a BB-25
cabinet.

CHG-75: Battery charger for lead-acid batteries with a rating
of 25 to 75 AH.

CHG-120: Remote battery charging system for lead-acid bat-
teries with a rating of 55 to 120 AH. Requires additional NFS-
LBB for mounting.

NOTE: CHG-120 or CHG-75 required for batteries larger than
18AH.

BAT Series: Batteries, see data sheet DN-6933.

Page 2 of 4 — DN-7102:E » 02/22/2011



PRT/PK-CABLE: Cable printer/personal computer interface
cable.

PRN-6: UL listed compatible event printer. Uses tractor-fed
paper.

IPDACT, IPDACT-2/2UD Internet Monitoring Module:
Mounts in bottom of enclosure with optional mounting kit (PN
IPBRKT). Connects to primary and secondary DACT tele-
phone output ports for internet communications over customer
provided ethernet internet connection. Requires compatible
Teldat Visoralarm Central Station Receiver. Can use DHCP or
static IP. (See data sheet dn-60408 for more information.)

IPBRKT: Mounting kit for IPDACT-2/2UD in common enclosure.

IPSPLT: Y-adaptor option allows connection of both panel
dialer outputs to one IPDACT-2/2UD cable input.

AC-TRMBLK: AC Terminal Block mounts to a metal bracket, in
turn, mounts to the FACP chassis. Use AC-TRMBLK when
wire nuts are not allowed for AC connections to the trans-
former.

OPTIONAL MODULES

4XTM Reverse Polarity Transmitter Module: Provides a
supervised output for local energy municipal box transmitter,
alarm and trouble. Includes a disable switch and disable trou-
ble LED.

ANN-SEC: Optional secondary ANN-BUS interface module.
Note: Used only with firmware 3.0 or higher.
COMPATIBLE ANNUNCIATORS

N-ANN-80(-W): Remote LCD annunciator mimics the informa-
tion displayed on the FACP LCD display. Recommended wire
type is un-shielded. (Basic model is black; order -W for white;
see DN-7114.)

N-ANN-1/O: LED Driver Module provides connections to a
user supplied graphic annunciator. (See DN-7105.)

N-ANN-LED: Annunciator Module provides three LEDs for
each zone: Alarm, Trouble, and Supervisory. Ships with red
enclosure. (See DN-60242.)

N-ANN-RLED: Provides alarm (red) indicators for up to 30
input zones or addressable points. (See DN-60242.)

N-ANN-RLY: Relay Module provides 10 programmable Form-
C relays. Can be mounted inside the cabinet. (See DN-7107.)

N-ANN-S/PG: Serial/Parallel Printer Gateway module pro-
vides a connection for a serial or parallel printer. (See DN-
7103.)

ADDRESSABLE DEVICES

All feature a polling LED and rotary switches for addressing.
NI-100: Addressable low-profile ionization smoke detector.
NP-100: Addressable low-profile photoelectric smoke detector.

NP-100T: Addressable low-profile photoelectric smoke detec-
tor with thermal sensor.

NP-100R: Remote test capable addressable photoelectric
smoke detector for use with DNR(W) duct detector housing.

NH-100: Fast-response, low-profile heat detector.

NH-100R: Fast-response, low-profile heat detector with rate-
of-rise option.

NH-100H: Fast-response, low-profile heat detector that acti-
vates at 190°F/88°C.

NP-A100: Addressable low-profile multi-sensor detector.

DNR: InnovairFlex low-flow non-relay duct-detector housing.
(Order NP-100R separately.)

DNRW: InnovairFlex low-flow non-relay duct-detector housing,
with NEMA-4 rating. Watertight. (Order NP-100R separately.)

NMM-100: Addressable Monitor Module for one zone of nor-
mally-open dry-contact initiating devices. Mounts in standard
4.0" (10.16 cm.) box. Includes plastic cover plate and end-of-
line resistor. Module may be configured for either a Style B
(Class B) or Style D (Class A) IDC.

NDM-100: Dual Monitor Module. Same as NMM-100 except it
provides two Style B (Class B) only IDCs.

NMM-100P: Miniature version of NMM-100. Excludes LED
and Style D option. Connects with wire pigtails. May mount in
device backbox.

NZM-100A: Similar to NMM-100A. Addressable Monitor Mod-
ule for one zone of conventional two-wire detectors. Requires
resettable 24 VDC power. Refer to the Device Compatibility
Document for listed compatible devices and quantity limita-
tion.

NZM-100-6: Six-zone interface module. Mount one or two
modules in a BB-XP cabinet (optional). Mount up to six mod-
ules on a CHS-6 chassis in a BB-25 cabinet.

NMM-100-10: Ten-input monitor module. Mount one or two
modules in a BB-2 cabinet (optional). Mount up to six modules
on a CHS-6 chassis in a BB-25 cabinet.

NC-100: Addressable Control Module for one Style Y/Z (Class
B/A) zone of supervised polarized Notification Appliances.
Mounts directly to a 4.0" (10.16 cm.) electrical box. Notification
Appliance Circuit option requires external 24 VDC to power
notification appliances.

NC-100R: Addressable relay module containing two isolated
sets of Form-C contacts, which operate as a DPDT switch.
Mounts directly to a 4.0" (10.16 cm.) box, surface mount using
the SMB500.

NOT-BG12LX: Addressable manual pull station with interface
module mounted inside.

N100-ISO: Fault Isolator Module.
SMB500: Used to mount all modules except the NMM-100P.

NOTE: For more information on Compatible Addressable Devices
for use with the FireWarden-50, see the following data sheets
(document numbers): N100-ISO (DN-6994), NP-100 series (DN-
6995), NI-100 (DN-6996), NH-100/NH-100R (DN-6997), DNR/
InnovairFlex (DN-60424, DN-60429), NP-A100 (DN-6998), NMM-
100/NMM-100P/NDM-100/NZM-100 (DN-6999), NC-100 (DN-
7000), NC-100R (DN-60383), NMM-100-10 (DN-6990), and NOT-
BG12LX (DN-7001).

ADDRESSABLE DEVICE ACCESSORIES

End-of-Line Resistor Assembly (R-47K and R-3.9K): The
47k ohm assembly supervises the NMM-100-10, NDM-100,
NMM-100P, and NC-100 module circuits. The 3.9k ohm
assembly supervises the NZM-100-6 module circuit. These
resistors are included with each module.

Power Supervision Relay: Supervises the power to 4-wire
smoke detectors and notification appliances.

Wiring Requirements

While shielded wire is not required, it is recommended that all
SLC wiring be twisted-pair to minimize the effects of electrical
interference. Refer to the panel manual for wiring details.
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SYSTEM SPECIFICATIONS

System Capacity

* Intelligent Signalling Line CirCuits........cccecevuverierrierenienennne. 1
* Addressable device capacity ..........cccoceriiiiiiiiiiiiiinieee 50
* Programmable software zones...........ccccoceverieeriiciniennnne 20
® ANNUNCIATONS .....ceiiiiiiiiii 8

Electrical Specifications

AC Power: FireWarden-50: 120 VAC, 60 Hz, 3.0 A. FireWar-
den-50E: 240 VAC, 50 Hz, 1.5 A. Wire size: minimum 14 AWG
(2.00 mm2) with 600 V insulation. Nonpower-limited, super-
vised.

Battery: Two 12 V 18 AH lead-acid batteries. Battery Charger
Capacity: 7-18 AH (FireWarden-50 cabinet holds maximum of
two 18 AH batteries.)

Communication Loop: Supervised and power-limited.

Notification Appliance Circuits: Terminal Block provides
connections for two NACs, Style Y (Class B) or Style Z (Class
A). Special Application power. Power-limited, supervised cir-
cuitry. Maximum signaling current per circuit: 2.5 A. End-of-
Line Resistor: 4.7k ohm, %2 watt (P/N 71252 UL listed) for Style
Y (Class B) NAC. Refer to the NOTIFIER Device Compatibility
Document for listed compatible devices.

Two Programmable Relays and One Fixed Trouble Relay:
Contact rating: 2.0 A @ 30 VDC (resistive), 0.5 A @ 30 VAC
(resistive). Form-C relays, nonpower-limited, nonsupervised.

Cabinet Specifications

Door: 19.26" (48.92 cm.) high x 16.82" (42.73 cm.) wide x
0.72" (1.82 cm.) deep. Backbox: 19.00" (48.26 cm.) high x
16.65" (42.29 cm.) wide x 5.25" (13.34 cm.) deep. Trim Ring
(TR-CE/B): 22.00" (55.88 cm.) high x 19.65" (49.91 cm.) wide.

Shipping Specifications

Weight: 26.9 Ibs. (12.20 kg.) Dimensions: 20.00” (50.80 cm.)
high x 22.5” (57.15 cm.) wide x 8.5” (21.59 cm.) deep.

Temperature and Humidity Ranges

This system meets NFPA requirements for operation at 0 —
49°C/32 — 120°F and at a relative humidity 93% =+ 2% RH

(noncondensing) at 32°C + 2°C (90°F + 3°F). However, the
useful life of the system's standby batteries and the electronic
components may be adversely affected by extreme tempera-
ture ranges and humidity. Therefore, it is recommended that
this system and its peripherals be installed in an environment
with a normal room temperature of 15 — 27°C/60 — 80°F.

NFPA Standards
The FireWarden-50 complies with the following NFPA 72 Fire
Alarm Systems requirements:
— LOCAL (Automatic, Manual, Waterflow and Sprinkler
Supervisory).
— AUXILIARY (Automatic, Manual and Waterflow) (requires
4XTM).

— REMOTE STATION (Automatic, Manual and Waterflow)
(Where a DACT is not accepted, the alarm, trouble and
supervisory relays may be connected to UL 864 listed
transmitters. For reverse polarity signaling of alarm and
trouble, 4XTM is required.)

— PROPRIETARY (Automatic, Manual and Waterflow).

— CENTRAL STATION (Automatic, Manual and Waterflow,
and Sprinkler Supervised).

— OT, PSDN (Other Technologies, Packet-switched Data
Network)

Agency Listings and Approvals

The listings and approvals below apply to the basic FireWar-
den-50 control panel. In some cases, certain modules may not
be listed by certain approval agencies, or listing may be in pro-
cess. Consult factory for latest listing status.

e UL: S635

* FM approved

e CSFM: 7165-0028:239

* MEA: 442-06-E Vol. 2
NOTE: See DN-60446 for ULC-listed model.

NOTIFIER®, FireWarden®, and System Sensor® are registered
trademarks of Honeywell International Inc. Microsoft® and Windows® are
registered trademarks of the Microsoft Corporation.

©2011 by Honeywell International Inc. All rights reserved. Unauthorized use
of this document is strictly prohibited.

IS0 9001

ENGINEERING & MANUFACTURING
QUALITY SYSTEMS

This document is not intended to be used for installation purposes.
We try to keep our product information up-to-date and accurate.
We cannot cover all specific applications or anticipate all requirements.
All specifications are subject to change without notice.

Made in the U.S. A.

For more information, contact Notifier. Phone: (203) 484-7161, FAX: (203) 484-7118.
www.notifier.com
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NOT-BG12LX

Addressable Manual Pull Station

DN-7001:D  A1-380

@ NOTIFIER®
by Honeywell

Intelligent/Addressable Devices

The Notifier NOT-BG12LX is a state-of-the-art, dual-action
(i.e., requires two motions to activate the station) pull station
that includes an addressable interface for FireWarden series
intelligent control panels, and the NSP-25 panel. Because the
NOT-BG12LX is addressable, the control panel can display the
exact location of the activated manual station. This leads fire
personnel quickly to the location of the alarm.

Features
* Maintenance personnel can open station for inspection and
address setting without causing an alarm condition.

* Built-in bicolor LED, which is visible through the handle of
the station, flashes in normal operation and latches steady
red when in alarm.

e Handle latches in down position and the word “ACTIVATED”
appears to clearly indicate the station has been operated.

* Captive screw terminals wire-ready for easy connection to
SLC loop (accepts up to 12 AWG/3.25 mm2 wire).

e Can be surface mounted (with SB-10 or SB-1/O) or semi-
flush mounted. Semi-flush mount to a standard single-
gang, double-gang, or 4" (10.16 cm) square electrical box.

* Smooth dual-action design.

e Meets ADAAG controls and operating mechanisms guide-
lines (Section 4.1.3[13]); meets ADA requirement for 5 Ib.
maximum activation force.

e Highly visible.

» Attractive shape and textured finish.

* Key reset.

* Includes Braille text on station handle.
e Optional trim ring (BG12TR).

e Meets UL 38, Standard for Manually Actuated Signaling
Boxes.

Construction

Shell, door, and handle are molded of durable polycarbonate
material with a textured finish.

Specifications

* Shipping Weight: 9.6 oz. (272.15 g)

* Normal operating voltage: 24 VDC.

e Maximum SLC loop voltage: 28.0 VDC.

e Maximum SLC standby current: 375 pA.

* Maximum SLC alarm current: 5 mA.

e Temperature Range: 32°F to 120°F (0°C to 49°C)
* Relative Humidity: 10% to 93% (noncondensing)
* For use indoors in a dry location

Installation

The NOT-BG12LX will mount semi-flush into a single-gang,
double-gang, or standard 4" (10.16 cm) square electrical outlet
box, or will surface mount to the model SB-10 or SB-1/O sur-
face backbox. If the NOT-BG12LX is being semi-flush
mounted, then the optional trim ring (BG12TR) may be used.

PUSH IN
PULL DOWN

6643cov1 P9

The NOT-BG12LX
Addressable Manual Pull Station

The BG12TR is usually needed for semi-flush mounting with 4"
(10.16 cm) or double-gang boxes (not with single-gang boxes).

Operation

Pushing in, then pulling down on the handle causes it to latch
in the down/activated position. Once latched, the word “ACTI-
VATED” (in bright yellow) appears at the top of the handle,
while a portion of the handle protrudes from the bottom of the
station. To reset the station, simply unlock the station with the
key and pull the door open. This action resets the handle; clos-
ing the door automatically resets the switch.

Each manual station, on command from the control panel,
sends data to the panel representing the state of the manual
switch. Two rotary decimal switches allow address settings

(1 — 99 on NFW2-100/NFW2-100C, 1 — 50 for NFW-50/NFW-
50C).

Architectural/Engineering
Specifications

Manual Fire Alarm Stations shall be non-coded, with a key-
operated reset lock in order that they may be tested, and so
designed that after actual Emergency Operation, they cannot
be restored to normal except by use of a key. An operated sta-
tion shall automatically condition itself so as to be visually
detected as activated. Manual stations shall be constructed of
red-colored polycarbonate material with clearly visible operat-
ing instructions provided on the cover. The word FIRE shall
appear on the front of the stations in white letters, 1.00 inches
(2.54 cm) or larger. Stations shall be suitable for surface
mounting on matching backbox SB-10 or SB-I/O; or semi-flush
mounting on a standard single-gang, double-gang, or
4" (10.16 cm) square electrical box, and shall be installed
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within the limits defined by the Americans with Disabilities Act
(ADA) or per national/local requirements. Manual Stations
shall be Underwriters Laboratories listed.

Manual stations shall connect with two wires to one of the con-
trol panel SLC loops. The manual station shall, on command
from the control panel, send data to the panel representing the
state of the manual switch. Manual stations shall provide
address setting by use of rotary decimal switches.

Product Line Information

NOT-BG12LX: Dual-action addressable pull station. Includes
key locking feature. (Listed for Canadian and non-Canadian
applications.)

SB-10: Surface backbox; metal.

SB-1/0: Surface backbox; plastic.

BG12TR: Optional trim ring.

17021: Keys, set of two.

Agency Listings and Approvals

In some cases, certain modules or applications may not be
listed by certain approval agencies, or listing may be in pro-
cess. Consult factory for latest listing status.

* UL/ULC Listed: S692 (listed for Canadian and non-Cana-
dian applications).

e MEA: 67-02-E Vol. IV.

e CSFM: 7150-0028:0199.

e FM Approved.

Patented: U.S. Patent No. D428,351; 6,380,846; 6,314,772;

6,632,108.
NOTIFIER® is a registered trademark of Honeywell International Inc.
©2012 by Honeywell International Inc. All rights reserved. Unauthorized use
of this document is strictly prohibited.
This document is not intended to be used for installation purposes.
Iso 9001 We try to keep our product information up-to-date and accurate.
We cannot cover all specific applications or anticipate all requirements.
ENGINEERING & MANUFACTURING All specifications are subject to change without notice.
LITY SYSTEMS Made inthe U.S. A.

For more information, contact Notifier. Phone: (203) 484-7161, FAX: (203) 484-7118.
www.notifier.com
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SpectrAlert® Advance

Selectable Output
Notification Appliances

Canadian DN-60025:B1

@ NOTIFIER®
by Honeywell

Audio/Visual Devices

General

SpectrAlert® Advance selectable-output horns, strobes and
horn/strobes are rich with features guaranteed to cut installa-
tion times and maximize profits. The SpectrAlert Advance
series of notification appliances is designed to simplify your
installations, with features such as: plug-in designs, instant
feedback messages to ensure correct installation of individual
devices, and eleven field-selectable candela settings for wall
and ceiling strobes and horn/strobes.

More specifically, when installing Advance products, first
attach a universal mounting plate to a four-inch square, four-
inch octagon, or double-gang junction box. The two-wire
mounting plate attaches to a single-gang junction box.

Then, connect the notification appliance circuit wiring to the
SEMS terminals on the mounting plate.

Finally, attach the horn, strobe, or horn/strobe to the mounting
plate by inserting the product’s tabs in the mounting plate’s
grooves. The device will rotate into position, locking the prod-
uct’s pins into the mounting plate’s terminals. The device will
temporarily hold in place with a catch until it is secured with a
captured mounting screw.

SpectrAlert Advance products allow you to choose:

* 12 or 24 volts.

* 15, 15/75, 30, 75, 95, 110, 115, 135, 150, 177, or 185 can-
dela by way of a rear-mounted slide switch and front view-
ing window.

* Horn tones and volume by way of a rotary switch.

The SpectrAlert Advance series includes outdoor notification

appliances. Outdoor strobes and horn/strobes (two-wire and

four-wire) are available for wall or ceiling. Outdoor horns are
available for wall only. All System Sensor outdoor products are
rated between —40°C and 66°C in wet or dry applications.

Models available:

e Indoor wall-mount: horn, strobe, 2-wire horn/strobe, 4-wire
horn/strobe.

e Indoor ceiling-mount: strobe, 2-wire horn/strobe, 4-wire
horn/strobe.

e Qutdoor wall-mount: horn, strobe, 2-wire horn/strobe, 4-
wire horn/strobe.

e Qutdoor ceiling-mount: strobe, 2-wire horn/strobe, 4-wire
horn/strobe.

Features
* Plug-in design.
* Same mounting plate for wall- and ceiling-mount units.

* Shorting spring on mounting plate for continuity check
before installation.

» Captive mounting screw.
* Tamper-resistance capability.

* Field-selectable candela settings on wall and ceiling units:
15, 15/75, 30, 75, 95, 110, 115, 135, 150, 177, 185.

e Automatic selection of 12 or 24 volt operation at 15 and 15/
75 candela.

e Qutdoor wall and ceiling products.
¢ Qutdoor products rated from —40°C and 66°C.
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e Qutdoor products rainproof per UL50 (NEMA 3R) and
weatherproof per NEMA 4X, IP56

e Minimal intrusion into the backbox.

* Horn rated at 88+ dbA at 16 volts.

* Rotary switch for tone selection.

* Three horn volume settings.

* Electrically compatible with existing SpectrAlert products.

Engineering Specifications

SpectrAlert Advance horns, strobes, and horn/strobes mount
to a standard 10.16 x 10.16 x 3.81 cm backbox, 10.16 cm
octagonal backbox, or a double-gang backbox. Two-wire prod-
ucts mount to a single-gang 5.08 x 10.16 x 4.763 cm backbox.
A universal mounting plate shall be used for mounting ceiling
and wall products. The notification appliance circuit wiring
shall terminate at the universal mounting plate. Also, Spec-
trAlert Advance products, when used with the SynceCircuit™
Module accessory, shall be powered from a non-coded notifi-
cation appliance circuit output and shall operate on a nominal
12 or 24 volts. When used with the SynceCircuit Module, 12-
volt rated notification appliance circuit outputs shall operate
between 9 and 17.5 volts; 24-volt rated notification appliance
circuit outputs shall operate between 17 and 33 volts. Indoor
SpectrAlert Advance products shall operate between 0°C and
49°C from a regulated DC, or full-wave-rectified, unfiltered
power supply. Strobes and horn/strobes shall have field-select-
able candela settings including 15, 15/75, 30, 75, 95, 110, 115,
135, 150, 177, 185.

STROBE

The strobe shall be a System Sensor SpectrAlert Advance
Model listed to CAN/ULC S5512 and shall be
approved for fire protective service. The strobe shall be wired

DN-60025:B1 » 11/9/11 — Page 1 of 4



as a primary-signaling notification appliance and comply with
the Americans with Disabilities Act requirements for visible sig-
naling appliances, flashing at 1 Hz over the strobe’s entire
operating voltage range. The strobe light shall consist of a
xenon flash tube and associated lens/reflector system.

HORN/STROBE COMBINATION

The horn/strobe shall be a System Sensor SpectrAlert
Advance Model listed to CAN/ULC S5512 and shall
be approved for fire protective service. The horn/strobe shall
be wired as a primary-signaling notification appliance and
comply with the Americans with Disabilities Act requirements
for visible signaling appliances, flashing at 1 Hz over the
strobe’s entire operating voltage range. The strobe light shall
consist of a xenon flash tube and associated lens/reflector sys-
tem. The horn shall have three audibility options and an option
to switch between a Temporal 3 pattern and a Non-Temporal
(continuous) pattern. These options are set by a multiple posi-
tion switch. On four-wire products, the strobe shall be powered
independently of the sounder. The horn on horn/strobe models
shall operate on a coded or non-coded power supply.

OUTDOOR PRODUCTS

SpectrAlert Advance outdoor horns, strobes and horn/strobes
shall be listed for outdoor use by ULC and shall operate
between —40°C and 66°C. The products shall be listed for use
with a System Sensor outdoor/weatherproof backbox with half-
inch and three-fourths-inch conduit entries.

SYNCHRONIZATION MODULE

The module shall be a System Sensor SynceCircuit MDL3RA
or MDL3WA listed to ULC and shall be approved for fire pro-
tective service. The module shall synchronize SpectrAlert
strobes at 1 Hz and horns at Temporal 3. Also, while operating
the strobes, the module shall silence the horns on horn/strobe
models over a single pair of wires. The module shall mount to
a 11.906 x 11.906 x 5.398 cm backbox. The module shall also
control two Style Y (class B) circuits or one Style Z (Class A)
circuit. The module shall synchronize multiple zones. Daisy-
chaining two or more synchronization modules together will
synchronize all the zones they control. The module shall not
operate on a coded power supply.

Strobe Current Draw,
ULC Maximum (mA RMS)

Operating Specifications
* Standard operating temperature: 0°C to 49°C.
* K Series operating temperature: —40°C to 66°C.

* Humidity range: 10% to 93% non-condensing (indoor
products).

* Strobe flash rate: 1 flash per second.

* Nominal voltage: regulated 12 VDC/FWR or regulated
24 VDC/FWR. NOTE: Full Wave Rectified (FWR) voltage is
a non-regulated, time-varying power source that is used on
some power supply and panel outputs.

e Operating voltage range: 8 V to 17.5 V (12 V nominal); or
16 V to 33 V (24 V nominal). NOTE: F, S, PC, and SC prod-
ucts will operate at 12 V nominal only for 15 cd and 15/
75 cd.

* Input terminal wire gauge: 12 to 18 AWG (3.31 to
0.821 mm?).

e Ceiling-mount dimensions (including lens): 17.3 cm
diameter x 6.4 cm deep.

* Wall-mount dimensions (including lens): 14.2 cm H x
11.9cm W x 6.4 cm D.

¢ Horn dimensions: 14.2cm Hx 11.9cm W x 3.3 cm D.

Agency Listings and Approvals

The listings and approvals below apply to SpectrAlert Advance

Selectable Output Notification Devices. In some cases, certain

modules may not be listed by certain approval agencies, or

listing may be in process. Consult factory for latest listing sta-

tus.

e UL Listed: S4011

e ULC Listed: S5512

e FM Approved

e MEA: 452-05-E

e CSFM: 7125-1653:0186 (indoor strobes); 7125-1653:0188
(horn strobes, chime strobes); 7135-1653:0189 (horns,
chimes)

Horn Current Draw,
ULC Maximum (mA RMS)

8-17.5V 16-33V 8-17.5V 16-33V
Candela Sound Pattern dB
DC | FWR | DC | FWR DC | FWR | DC | FWR
15 123 [128 |66 71 Temporal High 57 55 69 75
15/75 142 [148 |77 81 Temporal Medium | 44 49 58 69
standard | 3° NA N/A |94 96 Temporal Low 38 44 44 48
Candela 75 NA NA 158 153 Non-temporal High 57 56 69 75
Range 95 NA |NA |181 [176 Non-temporal | Medium | 42 50 60 69
110 NA NA 202 [195 Non-temporal Low 41 44 50 50
115 NA NA 210 |205 Coded High 57 55 69 75
135 NA NA 228 | 207 Coded Medium | 44 51 56 69
High 150 NA NA 246|220 Coded Low 40 46 52 50
Candela
Range 177 NA NA 281 [ 251
185 NA NA 286 | 258
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Horn and Horn/Strobe
Rotary Switch Setting

Setting Repetition Rate dB Level
1 Temporal horn High
2 Temporal horn Medium
3 Temporal horn Low
4 Normal horn High
5 Normal horn Medium
6 Normal horn Low
7 Externally coded High
8 Externally coded Medium
9* Externally coded Low

*NOTE: Settings 7, 8, and 9 are not available on 2-

wire horn/strobe.

Horn and Horn/Strobe Output (dBA)

Switch 8-175V 16-33V
Position Sound Pattern dB
DC FWR DC FWR
1 Temporal High 96 93 101 99
2 Temporal Medium | 89 89 95 95
3 Temporal Low 86 87 91 92
4 Non-temporal High 90 86 96 93
5 Non-temporal Medium |82 82 90 89
6 Non-temporal Low 79 80 86 86
7 Coded High 90 87 96 93
8 Coded Medium | 82 82 90 89
9* Coded Low 78 80 86 86
W: Settings 7, 8, and 9 are not available on 2-wire horn/strobe.

Two-Wire Horn/Strobe, STANDARD Candela Range (15 - 115 cd),
ULC Maximum Current Draw (mA RMS)

8-175V 16-33V
Input, Sound Pattern, dB Level
15 15/75 15 15/75 30 75 95 110 115
Input, Temporal, High 137 147 79 90 107 176 194 212 218
Input, Temporal, Medium 132 144 69 80 97 157 182 201 210
Input, Temporal, Low 132 143 66 7 93 154 179 198 207
Input, Non-temporal, High 141 152 91 100 116 176 201 221 229
Input, Non-temporal, Medium 133 145 75 85 102 163 187 207 216
Input, Non-temporal, Low 131 144 68 79 96 156 182 201 210
Input, Temporal, High 136 155 88 97 112 168 190 210 218
Input, Temporal, Medium 129 152 78 88 103 160 184 202 206
Input, Temporal, Low 129 151 76 86 101 160 184 194 201
Input, Non-temporal, High 142 161 103 112 126 181 203 221 229
Input, Non-temporal, Medium 134 155 85 95 110 166 189 208 216
Input, Non-temporal, Low 132 154 80 90 105 161 184 202 211
Two-Wire Horn/Strobe, H/IGH Candela Range (135 - 185 cd),
ULC Maximum Current Draw (mA RMS)
16-33V 16-33V
Input Input
135 | 150 | 177 | 185 135 | 150 | 177 | 185
Temporal, High 245 259 (290 |[297 | Temporal, High 215 | 231 258 | 265
Temporal, Medium 235 253 288 297 Temporal, Medium 209 224 250 258
Temporal, Low 232 | 251 282 | 292 | Temporal, Low 207 | 221 248 | 256
Non-temporal, High 255 |270 |303 |309 |JNon-temporal, High 233 | 248 |275 |281
Non-temporal, Medium 242 | 259 |293 |299 Non-temporal, Medium 219 232 262 267
Non-temporal, Low 238 |254 |291 295 Non-temporal, Low 214 229 | 256 |262
17.272 cm
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Ordering Information

Model Description Model Description
WALL HORN/STROBES CEILING HORN/STROBES
P2RA 2-wire horn/strobe, standard cd, red. PC2RKA 2-wire horn/strobe, standard cd, red, outdoor.
P2RHA 2-wire horn/strobe, high cd, red. PC2RHKA 2-wire horn/strobe, high cd, red, outdoor.
P2RKA 2-wire horn/strobe, standard cd, red, outdoor PC2WA 2-wire horn/strobe, standard cd, white.
P2RHKA 2-wire horn/strobe, high cd, red, outdoor. PC2WHA 2-wire horn/strobe, high cd, white.
P2WA 2-wire horn/strobe, standard cd, white. PC4RKA 4-wire horn/strobe, standard cd, red, outdoor.
P2WHA 2-wire horn/strobe, high cd, white. PC4RHKA 4-wire horn/strobe, high cd, red, outdoor.
P4RA 4-wire horn/strobe, standard cd, red. PC4WA 4-wire horn/strobe, standard cd, white.
P4RHA 4-wire horn/strobe, high cd, red. PC4WHA 4-wire horn/strobe, high cd, white.
P4RKA 4-wire horn/strobe, standard cd, red, outdoor. HORNS
P4RHKA 4-wire horn/strobe, high cd, red, outdoor. HRA Horn, red.
P4WA 4-wire horn/strobe, standard cd, white. HRKA Horn, red, outdoor.
P4A4WHA 4-wire horn/strobe, high cd, white. HWA Horn, white.
ACCESSORIES WALL STROBES
BBS-2A Backbox skirt, wall, red. SRA Strobe, standard cd, red.
BBSW-2A Backbox skirt, wall, white. SRHA Strobe, high cd, red.
BBSC-2A Backbox skirt, ceiling, red. SRKA Strobe, standard cd, red, outdoor.
BBSCW-2A | Backbox skirt, ceiling, white. SRHKA Strobe, high cd, red, outdoor.
WTPA Flush mount, weatherproof plate, red SWA Strobe, standard cd, white.
WTPWA Flush mount, weatherproof plate, white SWHA Strobe, high cd, white.
TR-HSA Trim Ring, Red, package of 5 CEILING STROBES
TRW-HSA Trim Ring, White, package of 5 SCRKA Strobe, standard cd, red, outdoor.
TRC-HSA Trim Ring Ceiling, Red, package of 5 SCRHKA Strobe, high cd, red, outdoor.
TRCW-HSA | Trim Ring Ceiling, White, package of 5 SCWA Strobe, standard cd, white.

SCWHA Strobe, high cd, white.

NOTE: For strobes and horn/strobes, add suffix “F” for French or “B” for Bilingual.
NOTE: *“High cd” refers to strobes that include 135, 150, 177, and 185 candela settings. “Standard cd” refers to strobes that
include 15, 15/75, 30, 75, 95, 110, and 115 candela settings.
NOTE: All outdoor models (“K(A)” suffix) include a plastic weatherproof backbox.
NOTE: Add “R”to models for weatherproof replacement device (no back box included). Only for use with weatherproof out-
door flush mounting plate, WTPA and WTPWA.
NOTE: Add “P” to model for plain housing (No “FIRE” marking on the cover.)

SynceCircuit™ is a trademark and NOTIFIER® and SpectrAlert® are
registered trademarks of Honeywell International Inc.

©2011 by Honeywell International Inc. All rights reserved. Unauthorized use
of this document is strictly prohibited.

Iso 9001 This document is not intended to be used for For more information, contact Notifier.
installation purposes. We try to keep our prod- (888) 289-1114
| © E RT 1 F 1 E D RIS up-to-date and accurate. We 10 Whit Road
ENGINEERING & MANUFACTURING cannot cover all specific applications or anticipate ) Yvhitmore Roa
QUALITY SYSTEMS all requirements. All specifications are subject to Woodbridge, Ontario L4L 7Z4
change without notice. www.notifier.com
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NC-100R(A)

Relay Module for
FireWarden Series Panels

dn-60383:A2

@ NOTIFIER’
by Honeywell

Addressable

General

The NC-100R(A) Addressable Relay Module provides NOTI-
FIER’s FireWarden Series intelligent control panels with two
isolated sets of Form-C dry-contact outputs for activating a
variety of auxiliary devices, such as fans, dampers, door hold-
ers, control equipment, etc. Addressability allows the dry con-
tact to be activated, either manually or through panel
programming, on a select basis.

Features

e Built-in type identification automatically identifies these
devices to the control panel.

* |Internal circuitry and relay powered directly by two-wire
SLC loop.

* Integral LED “blinks” green each time a communication is
received from the control panel and turns on in steady when
activated.

* High noise immunity (EMF/RFI).

* Wide viewing angle of LED.

e SEMS screws with clamping plates for wiring ease.

» Direct Decade entry of address: 01 — 99 with the FireWar-
den-100-2(C) and 01 — 50 with the FireWarden-50(C).

Applications

The NC-100R(A) may be programmed to operate dry contacts
for door holders, Air Handling Unit shutdown, etc., and to reset
four-wire smoke detector power.

Construction

* The face plate is made of off-white heat-resistant plastic.
* Controls include two rotary switches for direct-dial entry of
address setting.

e The NC-100R(A) provides two Form-C dry contacts that
switch together.

Operation

Each NC-100R(A) uses one of the addresses on a SLC loop. It
responds to regular polls from the control panel and reports its
type and status. The LED blinks with each poll received. On
command, it activates its internal relay.

Rotary switches set a unique address for each module. The
address may be set before or after mounting. The built-in
TYPE CODE (not settable) will identify the module to the con-
trol panel.
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NC-100R(A)

Specifications
Normal operating voltage: 15 to 32 VDC.
Maximum SLC current draw: 6.5 mA (LED).

Average operating current: 230 pA direct poll (CLIP mode),
255 pA group poll with LED flashing.

EOL resistance: not used.
Temperature range: 32°F to 120°F (0°C to 49°C).
Humidity range: 10% to 93% non-condensing.

Dimensions: 4.5" (11.43 cm) high x 4" (10.16 cm) wide x
1.25" (38.175 cm) deep. Mounts to a 4" (10.16 cm) square x
2.125" (5.398 mm) deep box.

Relay Contact Ratings

Load Description | Application M\?;(litg';g' %";rt';ﬁgt
Resistive Non-Coded 30vDC| 3.0A
Resistive Coded 30vDC| 2.0A
Resistive Non-Coded 110VvDC| 0.9A
Resistive Non-Coded 125VAC| 09A
Inductive (L/R=5ms) | Coded 30VvDC| 05A
Inductive (L/R=2ms) | Coded 30vDC| 1.0A
Inductive (PF=0.35) Non-Coded 125VAC| 0.5A
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Agency Listings and Approvals

In some cases, certain modules may not be listed by certain
approval agencies, or listing may be in process. Consult fac-
tory for latest listing status.

e UL/ULC Listed: S635.

e CSFM approved: file 7300-0028:230.
¢ FM approved.

* MEA approved: file 72-01-E, Vol. 2.

Product Line Information
NC-100R: Intelligent addressable relay module.

NC-100RA: Intelligent addressable relay module, ULC listed
model.

SMB500: Optional surface-mount backbox.

NOTE: For installation instructions, see document 156-2593-001
and refer to the SLC Wiring Manual, document 52304.

NOTIFIER® is a registered trademark of Honeywell International Inc.
©2010 by Honeywell International Inc. All rights reserved. Unauthorized use
of this document is strictly prohibited.

This document is not intended to be used for installation purposes.
Iso 9001 We try to keep our product information up-to-date and accurate.
We cannot cover all specific applications or anticipate all requirements.
ENGINEERING & MANUFACTURING All specifications are subject to change without notice.
UALITY SYSTEMS Made in the U.S. A.

For more information, contact Notifier. Phone: (203) 484-7161, FAX: (203) 484-7118.
www.notifier.com
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INSTALLATION AND MAINTENANCE INSTRUCTIONS

Innovair’

DNR Duct Smoke Detector

SPECIFICATIONS
Operating Temperature:

SYSTEM
@ SENSOR

3825 Ohio Avenue, St. Charles, Illinois 60174
1-800-SENSOR2, FAX: 630-377-6495
WWW.Ssystemsensor.com

-4° to 158° F (-20° to 70° C);

32° Fto 120° F (0° C to 49° C) with module installed in the DNR

-22° to 158° F (-30° to 70° C)

0% to 93% Relative Humidity Non-condensing

100 to 4000 ft./min. (0.5 to 20.3 m/sec.)

14.38inL x 5in W x 2.5inD (37 cmL x 12.7cm W x 6.36 cm D)

Square Footprint Dimensions: 7.75inL x 9in W x 2.5in D (19.7cm L x 22.9 cm W x 6.35 cm D)

Weight: 1.6 pounds; 0.73 kg

Electrical (See applicable detector head installation manual for electrical specifications. Use the Base/Sensor Cross Reference chart at http:\\www.systemsensor.com

Storage Temperature:

Humidity:

Air Velocity:

Rectangular Footprint Dimensions:

to determine applicable sensor head.)
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BEFORE INSTALLING

Read the System Sensor Guide for Proper Use of Smoke Detectors in Duct Appli-
cations (A05-1004), which provides detailed information on detector spacing,
placement, zoning, wiring, and special applications. Copies of this manual
are available online at www.systemsensor.com. NFPA Standards 72 and 90A
should also be referenced for detailed information.

NOTICE: This manual shall be left with the owner/user of this equipment.
IMPORTANT: This detector must be tested and maintained regularly following
NFPA 72 requirements. The detector should be cleaned at least once a year.
[1]LIMITATIONS OF DUCT SMOKE DETECTORS

The National Fire Protection Association has established that DUCT DETEC-
TORS MUST NOT BE USED AS A SUBSTITUTE FOR OPEN AREA DETECTOR
PROTECTION as a means of providing life safety. Nor are they a substitute for
early warning in a building’s regular fire detection system.

System Sensor supports this position and strongly recommends that the user
read NFPA Standards 90A, 72, and 101. The DNR Air Duct Smoke Detectors
are listed per UL 268A.

This device will not operate without electrical power. Fire situations may
cause an interruption of power. The system safeguards should be discussed
with your local fire protection specialist.

This device will not sense smoke unless the ventilation system is operating
and the cover is installed.

For this detector to function properly, it MUST be installed according to the
instructions in this manual. Furthermore, the detector MUST be operated within
ALL electrical and environmental specifications listed in this manual and the
sensor head installation manual. Failure to comply with these requirements may
prevent the detector from activating when smoke is present in the air duct.

ACCESSORY CURRENT LOADS AT 24 VDC
DEVICE STANDBY ALARM
RA400Z/RA100Z OmA 12mA Max.
RTS451/RTS151 OmA 12mA Max.
RTS451KEY/RTS151KEY 0mA 12mA Max.

[2]GENERAL DESCRIPTION

Smoke introduced into this air duct system will be distributed throughout the
entire building. Smoke detectors designed for use in air duct systems are used
to sense the presence of smoke in the duct.

Model DNR Air Duct Smoke Detector utilizes photoelectric technology for the
detection of smoke. This detection method, when combined with an efficient
housing design, samples air passing through the duct and allows detection of
a developing hazardous condition. When sufficient smoke is sensed, an alarm
signal is initiated at the fire control panel monitoring the detector, and appro-
priate action can be taken to shut off fans, blowers, change over air handling
systems, etc. These actions can facilitate the management of toxic smoke and
fire gases throughout the areas served by the duct system.

The DNR incorporates a sensor cover tamper feature that provides a trouble
signal at the panel immediately if the cover is removed or improperly installed.
Proper installation of the sensor cover removes the trouble condition.

When programmed with the system control panel, two LEDs on each duct
smoke detector light to provide local visible indication.

The DNR provides a remote alarm output for use with auxiliary devices, such
as the RA400Z/RA100Z remote LED annunciator, as well as remote test capabil-
ity with the RTS451/RTS151 or RTS451KEY/RTS151KEY Remote Test Stations.

[2.1] DETECTOR FEATURE SET

- Utilizes plug-in head

- Sampling tubes install from front and rear

- Compatible with existing accessories

- Able to address detector per code switches on sensor head.

[3]CONTENTS OF THE DUCT SMOKE DETECTOR KIT

1. Sensor/power side and covers (use appropriate sensor per the system
control panel)

2. Three #10 sheet metal screws for mounting
3. Drilling template

4. One sampling tube end cap

5. One plastic exhaust tube

NOTE: A DST sampling tube must be ordered to complete the installation. It
must be the correct length for the width of the duct where it will be installed. See
Table 1 on page 3 to determine the inlet tube required for different duct widths.

[4]DETECTOR INSTALLATION

[4.1]VERIFY DUCT AIR FLOW DIRECTION AND VELOCITY

Model DNR detectors are designed to be used in air handling systems having
air velocities of 100 to 4000 feet per minute. Duct widths from 6 inches to 12
feet can be accommodated. Be sure to check engineering specifications to
ensure that the air velocity in the duct falls within these parameters. If neces-
sary, use a velocity meter (anemometer) to check the air velocity in the duct.

S$S-300-015
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FIGURE 1. EXPLODED VIEW OF DUCT SMOKE DETECTOR COMPONENTS:

EXHAUST TUBE

SAMPLING
TUBE

SOLD ) |
SEPERATELY,

SENSOR MODULE
SENSOR HEAD

NOTE: SENSOR HEAD IS ONLY
INCLUDED ON SPECIFIED MODELS.

[4.2]DETERMINE MOUNTING LOCATION AND CONFIGURATION

On ducts wider than 18 inches it is recommended that the detector be
mounted downstream of a bend, obstruction in the duct, or the supply or
return air inlet.

Exception: Installation of duct detectors can be on or within a commercial
packaged rooftop heating and air-conditioning system, fire/smoke dampers
and economizers. They may be mounted in either the supply and/or return
air section as determined by local code.

Once a suitable location is selected, determine if the detector is to be mounted
in a side-by-side “rectangular” configuration or a top-over-bottom “square”
configuration as shown in Figure 2. If mounting in the square configuration,
remove the rear attachment screw, rotate the unit at hinge, and replace the
screw into the new attachment hole as shown in Figure 2. Do NOT remove
the hinge screw during this process. Final installation approval shall be based
upon passing differential pressure and smoke entry tests described in the
Measurement Tests section.

FIGURE 2:

REMOVE SCREW AND PIVOT
DETECTOR AS SHOWN EI.ELOW.

REPLACE SCREW
TO SECURE DETECTOR
IN PLACE.

H0550-00

[4.3]DRILL THE MOUNTING HOLES

Remove the paper backing from the mounting template supplied. Affix the
template to the duct at the desired mounting location. Make sure the template
lies flat and smooth on the duct.

WIRING COMPARTMENT

WIRING COMPARTMENT COVER

— SENSOR MODULE COVER H0569-06

[4.3.1]FOR RECTANGULAR SIDE-BY-SIDE MOUNTING CONFIGURATION:
Center punch at (4) target centers: (2) “A” for sampling tubes and (2) “B” for
the rectangular configuration mounting tabs as shown on mounting template.
Drill pilot holes at target “A” centers and cut two 1.375 inch diameter holes
using a 1%/s-inch hole saw or punch. Drill .156 inch diameter holes using a %32
inch drill at target “B” centers.

[4.3.2]FOR SQUARE TOP-OVER-BOTTOM MOUNTING CONFIGURATION:
Center punch at (4) target centers: (2) “A” for sampling tubes and (2) “C” for
the square configuration mounting tabs as shown on mounting template. Drill
pilot holes at target “A” centers and cut two 1.375 inch diameter holes using
a 13/s-inch hole saw or punch. Drill .156 inch diameter holes using a °52 inch
drill at target “C” centers. If desired, drill an additional .156 inch hole at the
location of one of the mounting tabs on the lower housing.

[4.4]SECURE THE DUCT DETECTOR TO THE DUCT

Use two (rectangular configuration) or three (square configuration) of the pro-
vided sheet metal screws to screw the duct detector to the duct.

CAUTION: Do not overtighten the screws.

[SISAMPLING TUBE INSTALLATION

[5.1]SAMPLING TUBE SELECTION

The sampling tube must be purchased separately. Order the correct length,
as specified in Table 1, for width of the duct where it will be installed. The
sampling tube length must extend at least 2/3 across the duct width for optimal
performance.

The sampling tube is always installed with the air inlet holes facing into the
air flow. To assist proper installation, the tube’s connector is marked with an
arrow. Make sure the sampling tube is mounted so that the arrow points into
the airflow as shown in Figure 3. Mounting the detector housing in a vertical
orientation is acceptable provided that the air flows directly into the sam-
pling tube holes as indicated in Figure 3. The sampling tube and exhaust tube
can be mounted in either housing connection as long as the exhaust tube is
mounted downstream from the sampling tube.
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TABLE 1. SAMPLING TUBES RECOMMENDED FOR
DIFFERENT DUCT WIDTHS:

Outside Duct Width Sampling Tube Recommended *
Upto 1 ft. DST1
1to 2 ft. DST1.5
2to 4 ft. DST3
4 to 8 ft. DST5
8 to 12 ft. DST10 (2-piece)

*Must extend a minimum of %3 the duct width

FIGURE 3. AIR DUCT DETECTOR SAMPLING TUBE:

SAMPLING TUBE ENDCAP

ARROW MUST FACE
INTO AIR FLOW

AIR FLOW
DIRECTION

H0551-00

CAUTION: The sampling tube end cap, included with the detector, is critical
to proper operation of the duct smoke detector. The end cap is needed to
create the proper air flow to the sensor of the duct smoke detector. Once any
sampling tube length adjustments are made, plug the end of the sampling
tube with the provided end cap.

A plastic exhaust tube is included with the unit to be installed if needed. In-
stall into the housing connection that is downstream from the sampling tube
connection. The exhaust tube can be installed from the front of the detector
or the back. A longer 1 foot exhaust tube, model ETX, is available as an acces-
sory in cases where the molded exhaust tube does not extend at least 2 inches
into the duct.

[5.2]SAMPLING TUBE INSTALLATION

1. For tubes shorter than the width of the duct, slide the sampling tube,
with installed end cap, into the housing connection that meets the air-
flow first. Position the tube so that the arrow points into the airflow as
shown in Figure 3. Per NFPA sampling tubes over 3 feet long should be
supported at the end opposite of the duct detector. In ducts wider than 8
feet, work must be performed inside the duct to couple the other section
of the sampling tube to the section already installed using the Y2 inch
conduit fitting supplied. Make sure that the holes on both sections of the
air inlet sampling tube are lined up and facing into the airflow.

2. For tubes longer than the width of the air duct, the tube should extend
out of the opposite side of the duct. Drill a % inch hole in the duct op-
posite the hole already cut for the sampling tube. Ensure that the sam-
pling tube is angled downward from the duct smoke detector to allow for
moisture drainage away from the detector. The sampling tube should
be angled at least '/4” downward for every 12” of duct width per Figure
4.There should be 10 to 12 holes spaced as evenly as possible across the
width of the duct. If there are more than 2 holes in the section of the tube
extending out of the duct, select a shorter tube using Table 1. Otherwise,
trim the tube to leave approximately 1 to 2 inches extending outside the
duct. Plug the end with the end cap and tape closed any holes in the
protruding section of the tube. Be sure to seal the duct where the tube
protrudes.

FIGURE 4.

10"

e |

814"
HOLE DETECTOR

|
A e
T

H0215-00
NOTE: Air currents inside the duct may cause excessive vibration, especially
when the longer sampling tubes are used. In these cases, a 3 inch floor flange
(available at most plumbing supply stores) may be used to fasten the sampling
tube to the other side of the duct. When using the flange/connector mounting
technique, drill a 1 to 1 % inch hole where the flange will be used
[5.3]MODIFICATIONS OF SAMPLING TUBES

There may be applications where duct widths are not what is specified for the
installation. In such cases, it is permissible to modify a sampling tube that is
longer than necessary to span the duct width.

Use a 0.193-inch diameter (#10) drill and add the appropriate number of holes
so that the total number of holes exposed to the air flow in the duct is 10 to 12.
Space the additional holes as evenly as possible over the length of the tube.

CAUTION: This procedure should only be used as a temporary fix. It is not
intended as a permanent substitute for ordering the correct length tubes.

[5.4]REMOTE SAMPLING TUBE INSTALLATION

The detector arrangement can also incorporate the remote mounting of the
sampling tube and/or exhaust tube. In this case both the detector, sampling
tube and exhaust tube (if included) should be rigidly mounted to withstand
the pressure and vibrations caused by the air velocity. The location of the
detector’s sampling tube should be such that there is uniform airflow in the
Cross section area.

Pressure differential across the sampling and exhaust ports in the detector hous-
ing shall be verified to be between 0.01 and 1.11 inches of water. Do so by mea-
suring the pressure difference between the inlet and outlet ports on the detector
housing using a manometer as described in the Measurement Tests sectiont of
this manual.

[6]MEASUREMENT TESTS

[6.1]AIR FLOW

The DNR is designed to operate over an extended air speed range of 100 to
4000 FPM. To verify sufficient sampling of ducted air, turn the air handler on
and use a manometer to measure the differential pressure between the two
sampling tubes. The differential pressure should measure at least 0.01 inches
of water and no more than 1.11 inches of water. Because most commercially
available manometers cannot accurately measure very low pressure differen-
tials, applications with less than 500 FPM of duct air speed may require one
of the following: 1) the use of a current-sourcing pressure transmitter (Dwyer
Series 607) or 2) the use of aerosol smoke, see below for test descriptions.
FIGURE 5. PROCEDURE FOR VERIFYING AIR FLOW:

TO SAMPLING TUBE
TO EXHAUST TUBE

Goged

HIGH ~ LOW

DIFFERENTIAL
PRESSURE
TRANSMITTER
MODEL #607-01

15TO 36
VDC SUPPLY

1000 OHM 5%
1 WATT RESISTOR

VOLT METER FLUKE
MODEL 87 OR
EQUIVALENT

H0163-01
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[6.2]LOW FLOW AIR FLOW TEST USING DWYER SERIES 607
DIFFERENTIAL PRESSURE TRANSMITTER

Verify the air speed of the duct using an anemometer. Air speed must be at
least 100 FPM. Wire the Dwyer transmitter as shown in Figure 5. Connect the
leads of the meter to either side of the 1000Q resistor. Allow unit to warm up
for 15 seconds. With both HIGH and LOW pressure ports open to ambient air,
measure and record the voltage drop across the 1000Q resistor (measurement
1), 4.00 volts is typical. Using flexible tubing and rubber stoppers, connect the
HIGH side of the transmitter to the sampling tube of the duct smoke detec-
tor housing, and the LOW side of the transmitter to the exhaust tube of the
duct smoke detector housing. Measure and record the voltage drop across the
1000Q resistor (measurement 2). Subtract the voltage recorded in measure-
ment 1 from the voltage recorded in measurement 2. If the difference is greater
than 0.15 volts, there is enough air flow through the duct smoke detector for
proper operation.

[7]FIELD WIRING; INSTALLATION GUIDELINES

All wiring must be installed in compliance with the National Electrical Code
and the local codes having jurisdiction. Proper wire gauges should be used.
The conductors used to connect smoke detectors to control panels and acces-
sory devices should be color-coded to prevent wiring mistakes. Improper con-
nections can prevent a system from responding properly in the event of a fire.

For signal wiring (the wiring between detectors or from detector to auxiliary
devices), it is usually recommended that single conductor wire be no smaller
than 18 gauge. The duct smoke detector terminals accommodate wire sizes up
to 12 gauge. Flexible conduit is recommended for the last foot of conduit; solid
conduit connections may be used if desired.

Duct smoke detectors and alarm system control panels have specifications for
Signaling Line Circuit (SLC) wiring. Consult the control panel manufacturer’s
specifications for wiring requirements before wiring the detector loop.

[7.1]WIRING INSTRUCTIONS
Disconnect power from the communication line before installing the DNR
duct smoke detector.

The DNR detectors are designed for easy wiring. The housing provides a ter-
minal strip with clamping plates. Wiring connections are made by sliding the
bare end under the plate, and tightening the clamping plate screw. See Figure
6 on below for system wiring.

FIGURE 6. SYSTEM WIRING DIAGRAM FOR DNR:
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| |
| |
[ [ L.
UL/FM LISTED 1ST 2ND
CONTROL DETECTOR DETECTOR
PANEL IN LOOP IN LOOP
HO572-00

[7.2] SET THE ADDRESS
Set the desired address on the sensor head code wheel switches. on the back
of the sensor head.

FIGURE 7. ROTARY ADDRESS SWITCHES
BREAKAWAY STOP

HO112-00

Note: Some panels support extended addressing. In order to set the sensor
above the address number 99 on compatible systems, carefully remove the
stop on the left hand rotary switch with pliers as shown in Figure 7.

NOTE: Verify sensor cover gasket is properly seated on cover prior to cover
installation

[8] VERIFICATION OF OPERATION

[8.1]INSTALL THE COVER

Install the covers making sure that the cover fits into the base groove. Tighten
the seven screws that are captured in the covers. Note that the cover must be
properly installed for proper operation of the sensor.

[8.2] POWER THE UNIT
Activate the communication line on terminals COM + and COM -.

[8.3] DETECTOR CHECK
Standby - If programmed by the system control panel, look for the presence of
the flashing LEDs through the transparent housing cover. The LED will flash
with each communication.

Trouble - If programmed by the system control panel and the detector LEDs
do not flash, then the detector lacks power (check wiring, missing or improp-
erly placed cover, panel programming, or power supply), the sensor head is
missing (replace), or the unit is defective (return for repair).

[8.4]DUCT SMOKE DETECTOR TEST & MAINTENANCE PROCEDURES
Test and maintain duct smoke detectors as recommended in NFPA 72. The
tests contained in this manual were devised to assist maintenance personnel
in verification of proper detector operation.

Before conducting these tests, notify the proper authorities that the smoke
detection system will be temporarily out of service. Disable the zone or system
under test to prevent unwanted alarms.

[8.4.1]TEST THE UNIT

1. MO02-04-00 Magnet Test (not included) - This sensor can be function-
ally tested with a test magnet. The test magnet electronically simulates
smoke in the sensing chamber, testing the sensor electronics and connec-
tions to the control panel.

2. Remote Test Accessory - The use of a remote accessory for visible indica-
tion of power and alarm is recommended.
Verify system control panel alarm status and control panel execution of all
intended auxiliary functions (i.e. fan shutdown, damper control, etc.).
Two LEDs on the sensor are controlled by the panel to indicate sensor
status. Coded signals, transmitted from the panel, can cause the LEDs
to blink, latch on, or latch off. Refer to the control panel technical docu-
mentation for sensor LED operation and expected delay to alarm.
[8.4.2] THE DETECTOR MUST BE RESET BY THE SYSTEM CONTROL PANEL
[8.4.3] SMOKE RESPONSE TEST
To determine if smoke is capable of entering the sensing chamber, visually
identify any obstructions. Close cover tamper terminals on sensor side of
housing to ensure communication to panel. Plug the exhaust and sampling
tube holes to prevent ducted air from carrying smoke away from the detector
head, then blow smoke such as cigarette, cotton wick, or punk directly at the
head to cause an alarm. REMEMBER TO REMOVE THE PLUGS AFTER THIS
TEST, OR THE DETECTOR WILL NOT FUNCTION PROPERLY.

[8.4.4]SMOKE ENTRY TEST USING AEROSOL SMOKE

This test is intended for low-flow systems (100-500 FPM). If the air speed is
greater than 500 FPM, use a conventional manometer to measure differential
pressure between the sampling tubes, as described under Measurement Tests
on Page 3.

Drill a Y4-inch hole 3 feet upstream from the duct smoke detector. With the air
handler on, measure the air velocity with an anemometer. Air speed must be
at least 100 FPM. Spray aerosol smoke* into the duct through the Y4-inch hole
for five seconds. Wait two minutes for the duct smoke detector to alarm. If the
duct smoke detector alarms, air is flowing through the detector. Remove the
duct smoke detector cover and blow out the residual aerosol smoke from the
chamber and reset the duct smoke detector at the panel. Use duct tape to seal
the aerosol smoke entry hole. Remember to replace the cover after the test or
the detector will not function properly.

*Aerosol smoke can be purchased from Home Safeguard Industries at home-
safeguard.com, model 25S Smoke Detector Tester, and Chekkit Smoke Detector
Tester model CHEKO02 and CHEKO06 available from SDi. When used properly,
the canned smoke agent will cause the smoke detector to go into alarm. Re-
fer to the manufacturer’s published instructions for proper use of the canned
smoke agent.
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Canned aerosol simulated smoke (canned smoke agent) formulas will vary by
manufacturer. Misuse or overuse to these products may have long term adverse
effects on the smoke detector. Consult the canned smoke agent manufacturer’s
published instructions for any further warnings or caution statements.

[9]DETECTOR CLEANING PROCEDURES

Notify the proper authorities that the smoke detector system is undergoing
maintenance, and that the system will temporarily be out of service. Disable
the zone or system undergoing maintenance to prevent unwanted alarms and
possible dispatch of the fire department.

[9.1]DETECTOR SENSOR

1. Remove the sensor to be cleaned from the system.

2. Remove the sensor cover by pressing firmly on each of the four removal
tabs that hold the cover in place.

3. Vacuum the screen carefully without removing it. If further cleaning is
required continue with Step 4, otherwise skip to Step 7.

4. Remove the chamber cover/screen assembly by pulling it straight out.
Use a vacuum cleaner or compressed air to remove dust and debris from
the sensing chamber.

6.  Reinstall the chamber cover/screen assembly by sliding the edge over the
sensing chamber. Turn until it is firmly in place.

7. Replace the cover using the LEDs to align the cover and then gently
pushing it until it locks into place.

8. Reinstall the detector.

[9.2]REINSTALLATION

1. Reinstall the detector in its housing.

2.  Restore system power.

3. Perform Detector Check.

4. Notify the proper authorities testing has been completed and the smoke
detector system is back in operation.

[10]SENSOR REPLACEMENT

1. Remove the sensor head by rotating counterclockwise.

2. Pull gently to remove it.

3. Toreplace the sensor head, align the mounting features and rotate clock-
wise into place.

[11] OPTIONAL ACCESSORIES

Optional accessories include

RTS451KEY/RTS151KEY.

NOTE: Ensure blue wire always remains connected to RA+ on the field
connector side of the terminal block.

RA400Z/RA100Z, RTS451/RTS151 and

FIGURE 8. WIRING DIAGRAM FOR DNR TO RA400Z/RA100Z:

+ RA -

)

RA400Z/RA100Z

— RA <«
()

REMOTE ALARM LED
OPTION 1 PER UNIT

HO0570-03

Note: If using a RA400Z, the tab should be broken for use with the intelli-
gent duct smoke detector. If using RA100Z, ensure that jumper is removed.

The RTS451/RTS151/RTS451KEY/RTS151KEY Remote Test Station facilitates
test of the alarm capability of the duct smoke detector. These accessories pro-
vide the stimulus to initiate an alarm condition at the detector. The DNR duct
smoke detector must be reset by the system control panel.

[11.1] OPTION 1:

REMOTE TEST USING SENSOR WITH REMOTE TEST CAPABILITY
(WITHOUT A TEST COIL):

A sensor with suffix "R" is available for use inside the DNR. Suffix "R"
represents a head with Remote Test Capability. Using this head inside the
DNR eliminates the need for a test coil when wired to a RTS451/RTS151/
RTS451KEY/RTS151KEY Remote Test Station.

To install the RTS451/RTS151/RTS451KEY/RTS151KEY, using the sensor with
remote test capability connect the device as shown in Figure 9; wire runs must
be limited to 25 ohms or less per interconnecting wire.

NOTE: Resistor assembly must be in place between RA+ and OUT +
inside the DNR for Remote Test function to operate.

FIGURE 9. RTS451/RTS451KEY/RTS151/RTS151KEY USING
SENSOR WITH REMOTE TEST CAPABILITY

TEST COIL + 5
TEST ColL- |@)| RTSIo1RTSISKEY
COMM + 5 @
OUT (CONV ONLY) + | 7 S
comm - || é
RARTS - |@ 3 EJUMPER
RA + 5 ? i
TS+ (@ ? """" '
H0633-00

[11.2] OPTION 2:

REMOTE TEST USING A TEST COIL:

The use of a remote test station requires the installation of an accessory
coil, part number DCOIL, sold separately.

1)  Install DCOIL in housing pocket insuring that arrow is pointing toward detector
2) Install DCOIL mounting screw

3)  Connect each DCOIL lead to a Test Coil Terminal

See Figure 10 below for reference.

FIGURE 10. DNR USING A TEST COIL

TEST COIL SCREW HO561-01

TEST COIL TERMINALS
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FIGURE 11. WIRING DIAGRAM FROM DNR TO RTS451/RTS151/
RTS451KEY/RTS151KEY USING A TEST COIL:

TEST COIL +
2 *EXTERNAL 4@ 5
TEST COIL - @ —1]() POWER (+) ]__;
| <~ | SUPPLY @
COMM + |@ 2 /? 2
OUT (CONV ONLY
( )+ Q RTS451/151,
comm - (@ RTS451/151KEY
| < | REMOTE TEST STATION
RARTS - (@
PN LED OPTION
RA+ |@ 1 PER UNIT
hd 10mA CURRENT DRAW
RTS+ |©
o TEST COIL OPTION
1 PER UNIT
95mA CURRENT DRAW
H0571-07

NOTE: The RTS451/151, RTS451/151KEY test coil circuit requires an
external 24 VDC power supply which must be UL listed.

[11.3] ADDITIONAL MODULE OPTION

The DNR can also accommodate a relay or control module (sold separately)
within the power board side of the housing. The relay or control module must
be listed as compatible to the fire alarm control panel.

Physical Module Mounting

1) Remove the breakaway tabs at the four corners of the module

2) Locate the module at right most corner of the power board. The upper
left corner mounting hole of the module will align with a screw boss in
the housing.

3) Install a #8 x ¥5” Plastite screw at the screw boss location

Note: See the corresponding module Installation Instructions for general
description, control panel compatibility, wiring and ratings.

l Please refer to insert for the Limitations of Fire Alarm Systems ]

THREE-YEAR LIMITED WARRANTY

System Sensor warrants its enclosed product to be free from defects in materials and
workmanship under normal use and service for a period of three years from date of
manufacture. System Sensor makes no other express warranty for the enclosed product.
No agent, representative, dealer, or employee of the Company has the authority to in-
crease or alter the obligations or limitations of this Warranty. The Company’s obligation
of this Warranty shall be limited to the replacement of any part of the product which
is found to be defective in materials or workmanship under normal use and service
during the three year period commencing with the date of manufacture. After phoning
System Sensor’s toll free number 800-SENSOR2 (736-7672) for a Return Authorization
number, send defective units postage prepaid to: System Sensor, Returns Department, RA

# , 3825 Ohio Avenue, St. Charles, IL 60174. Please include a note describing
the malfunction and suspected cause of failure. The Company shall not be obligated to
replace units which are found to be defective because of damage, unreasonable use,
modifications, or alterations occurring after the date of manufacture. In no case shall the
Company be liable for any consequential or incidental damages for breach of this or any
other Warranty, expressed or implied whatsoever, even if the loss or damage is caused by
the Company’s negligence or fault. Some states do not allow the exclusion or limitation of
incidental or consequential damages, so the above limitation or exclusion may not apply
to you. This Warranty gives you specific legal rights, and you may also have other rights
which vary from state to state.
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EPS10-1 and EPS10-2
Alarm Pressure
Switches

System Sensor EPS10 Series switches are designed for
use in wet, dry, deluge, and pre-action automatic sprinkler
systems to indicate a discharge from a sprinkler.

Features

The EPS10-1 has a single SPDT switch while the EPS10-2 model
contains two SPDT switches. The EPS10 Series features field
adjustable pressure sensitivity to provide an alarm response between
e Two conduit entrances 4 and 20 psi. It is factory set to respond at 4 — 8 psi on rising or
falling pressure. The pressure adjustment wheel requires no special
tools and does not affect switch synchronization on the EPS10-2. The
EPS10 Series switches are NEMA 4 rated.

e Sensitivity adjustment wheel, no special tools required

e Reinforced diaphragm resists pressure spikes

e Both one- and two-switch models available

Agency Listings
W <> @
LISTED oo AY
5739 OD3A3.AY C5169

vdS

7770-1209:147 (G4020028-27

Specifications, EPS10-1 and EPS10-2

Architectural/Engineering Specifications EPS10-1 (SPDT), EPS10-2 (2/SPDT)

Model shall be an EPS10-1 or EPS10-2 pressure type waterflow switch as manufactured by System Sensor of St. Charles, IL. They shall

be installed on the sprinkler system with connection as shown on the drawings and/or as specified herein. Pressure switches shall be of
the bellows-activated type. Switches shall have a maximum service pressure rating of 300 psi and shall be factory adjusted to operate at a
pressure of 4 — 8 psi. There shall be one (1) or two (2) SPDT contacts rated at 10.0 Amp @ 125/250 VAC and 2.5 Amp @ 6/12/24 VDC. The
contractor shall furnish and install, where indicated on the plans, pressure switches according to appropriate NFPA standards. Switches
shall be provided with a 2" NPT male pressure connection to be connected to the alarm check valve of a “wet” sprinkler system, into the
intermediate chamber of a “dry” system, or to a pre-action or deluge valve. They shall be activated by any flow of water equal to or in excess
of the discharge from one sprinkler head. Switches shall provide 1 knockout type and 1 open hole for 72" conduit fitting attachment and a
ground screw provision for electrical grounding. The switch enclosure shall be weatherproof and carry a UL 4x/NEMA 4 rating when used
with proper electrical fittings and conduit. The cover shall incorporate tamper-resistant screws. The unit shall be listed by Underwriters
Laboratories, Inc. and approved by Factory Mutual.




Specifications, EPS10-1 and EPS10-2 (continued)

Physical/Operating Specifications

Maximum Operating 300 psi Operating Temperature Indoor or outdoor use:
Pressure Range —40°F to 160°F (—40°C to 71°C)
Maximum Adjustment 4 to 20 psi Cover Tamper Switch UL Models: Optional P/N 546-8000

Pressure Range

ULC Models: Factory Installed

Differential Approximately 3 psi throughout range  Enclosure Rated UL 4x, NEMA 4 for indoor or
outdoor use
Factory Setting Operates at rising pressure 4 to 8 psi Shipping Weight 1.2 Ibs. (.54 Kg)
Switch Contact EPS10-1: One set SPDT (Form C) Service Use Automatic Sprinkler: NFPA 13
Ratings EPS10-2: Two sets SPDT (Form C) One or Two Family Dwelling: NFPA 13D
10.0 A, 2 HP @ 125/250 VAC Residential Occupancies up to 4 Stories:
25A@6/12/24VDC NFPA 13R
National Fire Alarm Code: NFPA 72
Pressure Connection  2"NPT male glass reinforced nylon Warranty 3 years
Dimensions 512"H x 3.325"W x 4.250"L
(18.0cm x 8.4 cm x 10.8 cm)
Typical Sprinkler Applications
WIRE TO ALARM T0 WIRE TO X’L'Es'\;o
INDICATING CIRCUIT SPRINKLER EPS10 || ALARM
EPS10 OF FIRE ALARM SYSTEM INDICATING 10 EPS10 | | INDICATING
CONTROL PANEL CIRCUIT CIRCUIT
SPRINKLER
T0 ALARM T WATER OF FIRE SYSTEM OF FIRE ALARM
ALARM| ' SPRINKLER ¥ CHECK MOTOR ALARM CONTROL PANEL
CHECK|  gySTEM XﬂvgﬁgRR VALVE GONG CONTROL CHECK
VALVE | SoNG PANEL DRY VALVE WATER
/[ \ PIPE MOTOR
RETARD RETARD VALVE — GONG
P > D> <]
gfliis LOCAL ALARM WATER  LOCAL ALARM WATER LOCAL ALARM
0s &Y DAlve ot OFF 0s & Y'Y+ BY-PASS SHUT OFF 0S &Y BYPASS  SHUT OFF
VALVE VALVE VALVE VALVE VALVE VALVE }%F VALVE VALVE
WET SYSTEM WET SYSTEM DRY SYSTEM
Pressure Switch Basic Dimensions Electrical Connections
e
SWITCH AT 0 PSI B B
B
- coMm coM
. com - A swi A “sw2
ADJUSTMENT SWITCH AT 4-8 PSI (HIGH TRIP PT.) SW'TgHES AT 4-8 PSI (E'GH TRIP PT.)
B —
SCREW COM CcoM CcoM
A X A owi A Sw2
SWITCH 1 BOTH SWITCHES ACTIVATE SIMULTANEOUSLY

LOCKING
SCREW

MAIN ADJUSTMENT
WHEEL

Ordering Information

Part No. Description

EPS10-1 Alarm Waterflow Pressure Switch, One SPDT,
4-20 PSI

EPS10-2 Alarm Waterflow Pressure Switch, Two SPDT,
4-20 PSI

EPSA10-1 ULC/Canadian Version

EPSA10-2 ULC/Canadian Version

Replacement Parts

S07-66-02 Replacement Tamper Screws for Cover of EPS

WFDW Replacement Tamper Proof Wrench for Cover
of EPS

546-8000 Cover Tamper Switch for EPS Series

N

SYSTEM
SENSOR

3825 Ohio Avenue ¢ St. Charles, IL 60174
Phone: 800-SENSOR?2 e Fax: 630-377-6495
www.systemsensor.com

©2014 System Sensor.
Product specifications subject to change without notice. Visit systemsensor.com
for current product information, including the latest version of this data sheet
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Model ESFR-17

16.8 K-factor Upright Sprinkler
Early Suppression, Fast Response

General
Description

TYCO Model ESFR-17 Upright Sprin-
klers are Early Suppression, Fast
Response (ESFR) sprinklers having a
nominal K-factor of 16.8 (Ref. Figure 1).
They are suppression mode sprinklers
that are especially advantageous as a
means of eliminating in-rack sprinklers
when protecting high-piled storage.

Model ESFR-17 Sprinklers are primarily
used for ceiling-only sprinkler protec-
tion of (but not limited to) the following
storage applications:

e most encapsulated or non-encap-
sulated common materials including
cartoned, unexpanded plastics

e cartoned, expanded plastics

e some storage arrangements of
rubber tires and roll paper

For more specific criteria, refer to Table
A in this technical data sheet as well as
the applicable design standard.

The Model ESFR-17 Upright Sprin-
klers provide the system designer with
an upright option to the traditional
pendent ESFR Sprinklers. With a K-fac-
tor of 16.8, Model ESFR-17 Sprinklers
provide system designers with hydrau-
lic and sprinkler placement options not
presently available to traditional ESFR
Sprinklers having a K-factor of 14.0. In
particular, the Model ESFR-17 Upright
Sprinklers are designed to operate at
substantially lower-end head pressures
compared to ESFR Sprinklers with 14.0
K-factors. This feature offers flexibility

IMPORTANT
Always refer to Technical Data
Sheet TFP700 for the “INSTALLER
WARNING” that provides cautions
with respect to handling and instal-
lation of sprinkler systems and com-
ponents. Improper handling and
installation can permanently damage
a sprinkler system or its compo-
nents and cause the sprinkler to fail
to operate in a fire situation or cause
it to operate prematurely.

Page 1 of 4

when sizing system piping and posi-
tioning the system piping with respect
to the ceiling.

Applications for the TYCO ESFR Sprin-
klers are expanding beyond currently
recognized installation standards. For
information on research fire tests that
may be acceptable to an authority
having jurisdiction, contact Tyco Fire
Protection Products (TFPP) Technical
Services.

The Model ESFR-17 Upright Sprinklers
described herein must be installed and
maintained in compliance with this doc-
ument, as well as with the applicable
standards of the National Fire Protec-
tion Association (NFPA), in addition to
the standards of any authorities having
jurisdiction (e.g., FM Global). Failure to
do so may impair the performance of
these devices.

The owner is responsible for main-
taining their fire protection system
and devices in proper operating con-
dition. Contact the installing contrac-
tor or product manufacturer with any
questions.

In all cases, the appropriate NFPA or
FM Global installation standard must
be referenced to ensure applicabil-
ity and to obtain complete installa-
tion guidelines. The general guidelines
in this data sheet are not intended to
provide complete installation criteria.

Sprinkler
Identification
Number (SIN)

TY7126

APRIL 2015

Technical
Data

Approvals

FM Approved

CE Certified (Certificate of Conformity
1725-CPD-H0012)

Maximum Working Pressure
175 psi (12,1 bar)

Pipe Thread Connections
3/4 Inch NPT or ISO 7-R 3/4

Discharge Coefficient
K=16.8 gpm/psil’2 (241,9 Ipm/bar1/2)

Temperature Ratings

165°F (74°C) and 212°F (100°C)
Finish

Natural Brass

Physical Characteristics

Frame ...... ... . Brass
Deflector . .......... ... ... ... ... Copper
Compression Screw .. ........ Stainless Steel
Hook . ..o MONEL
Strut. ... MONEL
Link Assembly. . .............. Solder, Nickel
Button.......... ... ... . il Brass
Sealing Assembly . . Beryllium Nickel w/TEFLON
EjectionSpring . ................. INCONEL
Deflector Nut. ......... ... ... ... ..... Brass

TFP316
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2-9/16" DIA.
B (65,0 mm) ﬂ
N TEMPERATURE
FR RATING
ENE =
Components: = ‘
1 - Frame ::// ] \
2 - Deflector 3 \:E
3 - g(c:)rrgvr\)lresswn B2 WRENCH z
FLATS
4 - Hook 4 THERMAL
5 - Strut 3-5/8" SENSING
6 - Link Assembly g ©2.1 mm) ELEMENT
7 - Button /
8 - Sealing l —
n ; —
o 'é_ssimblé _ 6 ‘.-" D 9 (1217/2mm) = n
- Ejection Spring LR |
10 - Deflector Nut &T\\‘\‘Q{ ’;\IAOA'\QE\Iﬁ\jL I 18
8 % ’ - \ \ (41,3 mm)
/ %
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g g :L_,3/4 NPT
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FIGURE 1

MODEL ESFR-17 UPRIGHT SPRINKLER, 16.8K
EARLY SUPPRESSION, FAST RESPONSE

Design
Criteria

The following general guidelines pro-
vided for the TYCO Model ESFR-17
Upright Sprinklers may be used for
quick reference.

The National Fire Protection Associa-
tion (NFPA) and FM Global (FM Approv-
als) provide installation standards that
must be used to properly design an
automatic sprinkler system utilizing
Early Suppression, Fast Response
(ESFR) Sprinklers. The guidelines pro-
vided by NFPA and FM Global may
differ; consequently, the appropriate
standard must be used for a given
installation.

In all cases, the appropriate NFPA or
FM Gilobal installation standard must
be referenced to ensure applicabil-
ity and to obtain complete installation
guidelines, since the following general
guidelines are not intended to provide
complete installation criteria.

In addition to this technical data sheet,
the following data sheets describe
other TYCO ESFR Sprinklers:

e TFP312
Model ESFR-25 (TY9226)
K=25.2 Pendent Sprinkler

e TFP315
Model ESFR-17 (TY7226)
K=16.8 Pendent Sprinkler

e TFP318
Model ESFR-1 (TY6226)
K=14.0 Pendent Sprinkler

System Type
Wet Pipe

Roof Construction

Unobstructed or obstructed construc-
tion (e.g., smooth ceiling, bar joists,
beam and girder, and so forth)

Where the depths of the solid struc-
tural members (e.g., beams and stem)
exceed 12 inches (302 mm), install
ESFR Sprinklers in each channel
formed by the structural members.

Ceiling Slope
Maximum 2 inch rise for 12 inch run
(16.7%)

Maximum Coverage Area
100 ft.2 (9,3 m2)

In some cases, the installation stan-
dards permit a greater coverage area.

Minimum Coverage Area
64 ft.2 (5,8 m2) per
NFPA 13 / FM Global 2-0

Maximum Spacing
12 feet (3,7 m) for building heights
up to 30 feet (9,1 m)

10 feet (3,1 m) for building heights
greater than 30 feet (9,1 m)

Minimum Spacing

8 feet (2,4 m)

Minimum Clearance to Commodity
36 inches (914 mm)

NFPA 13
Deflector-to-Ceiling Distance
3 to 12 inches (76,2 to 304 mm)

FM Global

Centerline of Thermal Sensing
Element-to-Ceiling Distance

Refer to FM Global 2-0 for Storage
Sprinklers.

Obstructions below Upright ESFR
Sprinklers, Including Branchlines
Per the requirements of FM, obstruc-
tions below upright ESFR Sprinklers
can be ignored as follows

e open-web bar joists or trusses
having chords no more than 4
inches (102 mm) wide

¢ bridging or wind bracing no more
than 4 inches (102 mm) wide

e individual pipes and conduit 4 inches
(102 mm) diameter or less 3 inch
[DN80] pipe size or less will not
require sprigs)

¢ individual groups of smaller pipe
or conduit having a total width of 4
inches or less

Operation

The fusible link assembly is com-
prised of two link halves that are joined
together by a thin layer of solder. When
the rated temperature is reached, the
solder melts and the two link halves
separate, activating the sprinkler and
flowing water.
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Storage Type

NFPA

FM Global

Open Frame (i.e., no solid shelves)

Class I-1V and Group A or B Plastics

Single, Double, Multiple-Row, or Portable Rack Storage of

Refer to NFPA 13
Chapters 16 and 17

Refer to FM 2-0 and 8-9

Solid Pile or Palletized Storage of
Class I-1V and Group A or B Plastics

Refer to NFPA 13
Chapters 14 and 15

Refer to FM 2-0 and 8-9

Idle Pallet Storage

Chapter 12

Refer to NFPA 13

Refer to FM 2-0, 8-9, and 8-24

Rubber Tire Storage

Chapter 18

Refer to NFPA 13

Refer to FM 2-0 and 8-9

Roll Paper Storage

Refer to Chapter 13

Refer to FM 8-21

(Refer to the standard) Chapter 19
Flammable/Ignitable Liquid Storage 3
(Refer to the standard) N/A Refer to FM 7-29
Aerosol Storage
(Refer to the standard) N/A N/A
Automotive Components in Portable Racks
(Control mode only; refer to the standard) N/A N/A
N/A - Not Applicable
TABLE A
MODEL ESFR-17 UPRIGHT SPRINKLER
COMMODITY SELECTION AND DESIGN CRITERIA OVERVIEW
H Note: Install the Model ESFR-17
’ n Sta’ ’ at, on Upright Sprinkler in the Upright posi- WRENCH
tion (Ref. Figure 2). RECESS

TYCO Model ESFR-17 Early Suppres-
sion, Fast Response 16.8K Upright
Sprinklers must be installed in accor-
dance with this section.

General Instructions

Avoid damage to the fusible Link
Assembly during installation by using
the Frame arms only to handle the
sprinkler (i.e., do not apply pressure
to the fusible Link Assembly) and by
using the appropriate sprinkler wrench.
Failure to do so can lead to an unstable
link assembly and premature activation
of the sprinkler. Damaged sprinklers
must be replaced.

A leak-tight 3/4 inch NPT sprinkler
joint should be obtained by apply-
ing a minimum-to-maximum torque of
10 to 20 Ibs.-ft. (13,4 to 26,8 Nm).
Higher levels of torque can distort the
sprinkler inlet with consequent leakage
or impairment of the sprinkler.

Step 1. With pipe thread sealant
applied, hand-tighten the sprinkler into
the sprinkler fitting. Do not apply pres-
sure to the Link Assembly, and handle
the Model ESFR-17 Sprinkler only by
the Frame arms.

Step 2. Wrench-tighten the Model
ESFR-17 Upright Sprinkler using only
the W-Type 21 Sprinkler Wrench (Ref.
Figure 2) and by fully engaging (seating)
the wrench on the sprinkler wrench
flats (Ref. Figure 1).

Step 3. After installation, inspect the
Link Assembly of each Model ESFR-17
Sprinkler for damage. In particular,
verify that the Link Assembly and Hook
are positioned as illustrated in Figure
1, and that the Link Assembly is not
bent, creased, or forced out of normal
position in any way. Replace damaged
sprinklers.

"FITTING SIDE"
TOWARDS SPRINKLER
FITTING

FIGURE 2
W-TYPE 21
SPRINKLER WRENCH
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Care and

Maintenance

TYCO Model ESFR-17 Early Suppres-
sion, Fast Response 16.8K Upright
Sprinklers must be maintained and ser-
viced in accordance with this section.

Before closing a fire protection system
main control valve for maintenance
work on the fire protection system that
it controls, permission to shut down the
affected fire protection system must be
obtained from the proper authorities
and notify all personnel who may be
affected by this action.

Sprinklers which are found to be
leaking or exhibiting visible signs of
corrosion must be replaced.

Automatic sprinklers must never be
painted, plated, coated, or other-
wise altered after leaving the factory.
Modified sprinklers must be replaced.
Sprinklers that have been exposed to
corrosive products of combustion, but
have not operated, should be replaced
if they cannot be completely cleaned
by wiping the sprinkler with a cloth or
by brushing it with a soft bristle brush.

Care must be exercised to avoid
damage to the sprinklers before,
during, and after installation. Sprin-
klers damaged by dropping, striking,
wrench twist/slippage, or the like, must
be replaced. Also, replace any sprin-
kler that has a cracked bulb or that has
lost liquid from its bulb (Ref. Installa-
tion Section).

The owner is responsible for the
inspection, testing, and maintenance of
their fire protection system and devices
in compliance with this document, as
well as with the applicable standards
of the National Fire Protection Asso-
ciation (e.g., NFPA 25), in addition to
the standards of any authorities having
jurisdiction. Contact the installing con-
tractor or product manufacturer with
any questions.

Automatic sprinkler systems are
recommended to be inspected,
tested, and maintained by a qualified
Inspection Service in accordance with
local requirements and/or national
codes.

Limited
Warranty

For warranty terms and conditions, visit
www.tyco-fire.com.

Ordering
Procedure

Contact your local distributor for avail-
ability. When placing an order, indicate
the full product name and part number
(P/N).

Sprinkler Assemblies

Specify: Model ESFR-17 Early Sup-
pression, Fast Response 16.8K Upright
Sprinklers (TY7126), (specify tempera-
ture rating), with Natural Brass finish,
P/N (specify):

165°F (74°C) .o ovoee e P/N 58-447-1-165
212°F (100°C) . . o oo v P/N 58-447-1-214

Special Order

Sprinkler Assemblies with

ISO 7-1 Thread Connection

Specify: Model ESFR-17 Early Sup-
pression, Fast Response 16.8K Upright
Sprinklers (TY7126) with ISO 7-1 thread
connection, (specify temperature
rating), with Natural Brass finish, P/N
(specify):

165°F (74°C) . . oo P/N 58-448-1-165
212°F (100°C) . . .. oo P/N 58-448-1-214

Sprinkler Wrench
Specify: W-Type 21 Sprinkler Wrench,
P/N 56-001-0-686

GLOBAL HEADQUARTERS | 1400 Pennbrook Parkway, Lansdale, PA 19446 | Telephone +1-215-362-0700
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Series TY-B, 5.6 K-factor
Upright, Pendent, and Recessed Pendent Sprinklers
Standard Response, Standard Coverage

General
Description

The TYCO Series TY-B, 5.6 K-factor,
Upright (TY315) and Pendent (TY325)
Sprinklers described in this data sheet
are standard response, standard cover-
age, decorative 5 mm glass bulb type
spray sprinklers designed for use in
light, ordinary, or extra hazard, com-
mercial occupancies such as banks,
hotels, shopping malls, factories,
refineries, and chemical plants.

The recessed version of the Series
TY-B Pendent Sprinkler, where appli-
cable, is intended for use in areas with a
finished ceiling. This recessed pendent
sprinkler uses one of the following:

e A two-piece Style 15 Recessed
Escutcheon with recessed adjust-
ment up to 5/8 inch (15,9 mm) from
the flush pendent position.

e A two-piece Style 20 Recessed
Escutcheon with recessed adjust-
ment up to 1/2 inch (12,7 mm) from
the flush pendent position.

The adjustment provided by the
Recessed Escutcheon reduces the
accuracy to which the fixed pipe drops
to the sprinklers must be cut.

Intermediate level versions of Series
TY-B Sprinklers are described in
Technical Data Sheet TFP352. Sprinkler
guards and shields are described in
Technical Data Sheet TFP780.

IMPORTANT
Always refer to Technical Data
Sheet TFP700 for the “INSTALLER
WARNING” that provides cau-
tions with respect to handling and
installation of sprinkler systems and
components. Improper handling and
installation can permanently dam-
age a sprinkler system or its compo-
nents and cause the sprinkler to fail
to operate in a fire situation or cause
it to operate prematurely.
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The Series TY-B Sprinklers described
herein must be installed and maintained
in compliance with this document, as
well as with the applicable standards
of the National Fire Protection Associa-
tion, in addition to the standards of any
other authorities having jurisdiction.
Failure to do so may impair the perfor-
mance of these devices.

The owner is responsible for maintain-
ing their fire protection system and
devices in proper operating condition.
The installing contractor or sprinkler
manufacturer should be contacted with
any questions.

Sprinkler

Identification
Numbers (SINs)
TY315 ...... Upright 5.6K, 1/2” NPT
TY325 ..... Pendent 5.6K, 1/2" NPT
Technical

Data

Approvals

UL and C-UL Listed
FM, LPCB, and VdS Approved
CE Certified

Sprinklers with Polyester Finish are
UL and C-UL Listed as Corrosion-
Resistant Sprinklers.

Maximum Working Pressure
175 psi (12.1 bar)
250 psi (17.2 bar)*

*The maximum working pressure of 250 psi
(17.2 bar) only applies to the listing by Un-
derwriters Laboratories, Inc. (UL).

Discharge Coefficient
K =5.6 GPM/psi’2 (80,6 LPM/bar2)

FEBRUARY 2014

Temperature Ratings
135°F (567°C)

155°F (68°C)

175°F (79°C)

200°F (93°C)

286°F (141°C)

360°F (182°C)f

T UL, C-UL, and VdS Approved only

Finishes
Sprinkler: Refer to Table A

Recessed Escutcheon: White Coated,
Chrome Plated, or Brass Plated

Physical Characteristics

Frame................... Bronze
Button.............. Brass/Copper
Sealing Assembly . . ....... Stainless
Steel w/TEFLON

Bulb ....... ... ... L. Glass
Compression Screw. . ...... Bronze
Deflector. ... ............. Bronze
TFP152



TFP152

Page 2 of 4
Components: * Temperature rating is ~ ** Pipe thread connections per 1SO 7-1
1 - Frame 4 - Bulb ) indicated on Deflector. can be provided on special request.
2 - Button 5 - Compression STYLE 15 or 20
3 - Sealing Screw ESCUTCHEON PLATE  1/2" 7/16" (11,1 mm) RECESSED
Assembly 6 - Deflector* DEFLECTOR*  SEATING SURFACE NPT** NOMINAL MAKE-IN ESCUTCHEON
7/16" /
(11,1 mm)
NOMINAL T
MAKE-IN mm)
J
1-3/8"
mm) (34,9 mm)
WRENCH
FLATS
/
? 1/2" NPT** DEFLECTOR * Lf 2-7/8" (73,0 mm) DIA.
CROSS SECTION UPRIGHT PENDENT RECESSED PENDENT
FIGURE 1

SERIES TY-B UPRIGHT (TY315) AND PENDENT (TY325) SPRINKLERS
5.6 K-FACTOR, 1/2 INCH NPT, STANDARD RESPONSE

FIGURE 2
W-TYPE 6
SPRINKLER WRENCH

WRENCH RECESS
(USE ONLY
END ||A||)

WRENCH
RECESS

PUSH WRENCH

IN TO ENSURE

ENGAGEMENT
WITH SPRINKLER
WRENCHING AREA

FIGURE 3

W-TYPE 7 RECESSED
SPRINKLER WRENCH

Operation

The glass bulb contains a fluid which
expands when exposed to heat. When
the rated temperature is reached, the
fluid expands sufficiently to shatter the
glass bulb, allowing the sprinkler to
activate and water to flow.

Design
Criteria

The TYCO Series TY-B, 5.6 K-factor,
Upright (TY315) and Pendent (TY325)
Sprinklers are intended for fire protec-
tion systems designed in accordance
with the standard installation rules
recognized by the applicable Listing
or Approval agency (e.g., UL Listing
is based on the requirements of NFPA
13, and FM Approval is based on the
requirements of the FM Loss Preven-
tion Data Sheets). Only the Style 15
or Style 20 Recessed Escutcheon, as
applicable, is to be used for recessed
pendent installations.

Installation

The TYCO Series TY-B, 5.6 K-factor,
Upright (TY315) and Pendent (TY325)
Sprinklers must be installed in accor-
dance with this section.

General Instructions

Do not install any bulb type sprinkler if
the bulb is cracked or there is a loss of
liquid from the bulb. With the sprinkler
held horizontally, a small air bubble
should be present. The diameter of the
air bubble is approximately 1/16 inch
(1,6 mm) for the 135°F (57°C) to 3/32
inch (2,4 mm) for the 360°F (182°C)
temperature ratings.

A leak-tight 1/2 inch NPT sprinkler
joint should be obtained by applying a
minimum-to-maximum torque of 7 to 14
ft.-Ibs. (9,5 to 19,0 Nm). Higher levels
of torque may distort the sprinkler inlet
and cause leakage or impairment of the
sprinkler.

Do not attempt to compensate for
insufficient adjustment in the escutch-
eon plate by under- or over-tightening
the sprinkler. Readjust the position of
the sprinkler fitting to suit.

Upright and Pendent Sprinklers

The Series TY-B Upright and Pendent
Sprinklers must be installed in accor-
dance with the following instructions.

Step 1. Install pendent sprinklers in
the pendent position; install upright
sprinklers in the upright position.

Step 2. With pipe-thread sealant
applied to the pipe threads, hand-
tighten the sprinkler into the sprinkler
fitting.



Step 3. Tighten the sprinkler into the
sprinkler fitting using only the W-Type
6 Sprinkler Wrench (Figure 2). With
reference to Figure 1, apply the W-Type
6 Sprinkler Wrench to the wrench flats.
Torque sprinklers 7 to 14 ft.-Ibs. (9,5 to
19,0 Nm).

Recessed Pendent Sprinklers

The Series TY-B Recessed Pendent
Sprinklers must be installed in accor-
dance with the following instructions.

Step A. After installing the Style 15 or
Style 20 Mounting Plate, as applicable,
over the sprinkler threads and with
pipe-thread sealant applied to the pipe
threads, hand-tighten the sprinkler into
the sprinkler fitting.

Step B. Tighten the sprinkler into the
sprinkler fitting using only the W-Type
7 Recessed Sprinkler Wrench (Figure
3). With reference to Figure 1, apply the
W-Type 7 Recessed Sprinkler Wrench
to the sprinkler wrench flats. Torque
sprinklers 7 to 14 ft.-Ibs. (9,5 to 19,0
Nm).

Step C. After the ceiling is installed or
the finish coat is applied, slide on the
Style 15 or Style 20 Closure over the
Series TY-B Sprinkler and push the
Closure over the Mounting Plate until
its flange contacts the ceiling.

Care and
Maintenance

The TYCO Series TY-B, 5.6 K-factor,
Upright (TY315) and Pendent (TY325)
Sprinklers must be maintained and ser-
viced in accordance with this section.

Before closing a fire protection system
main control valve for maintenance
work on the fire protection system
that it controls, obtain permission to
shut down the affected fire protection
system from the proper authorities
and notify all personnel who may be
affected by this action.

Absence of the outer piece of an
escutcheon, which is used to cover
a clearance hole, can delay sprinkler
operation in a fire situation.

The owner must assure that the
sprinklers are not used for hanging
any objects and that the sprinklers are
only cleaned by means of gently dust-
ing with a feather duster; otherwise,
non-operation in the event of a fire or
inadvertent operation may result.

Sprinklers which are found to be leak-
ing or exhibiting visible signs of corro-
sion must be replaced.

Automatic sprinklers must never be
painted, plated, coated, or otherwise
altered after leaving the factory.

TFP152

SERIES TY-B RECESSED PENDENT SPRINKLER ASSEMBLY (TY325)
WITH TWO-PIECE 5/8 INCH TOTAL ADJUSTMENT STYLE 15
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2-7/8" DIA.
(73,0 mm)
2-1/4" DIA.
FACE OF G7.2mm)
SPRINKLER
FITTING 5/8" (15,9 mm)
f \ FLUSH
3/8+5/16" !
(9,5+7,9 mm) % 7 |
I i A
MOUNTING 1/8
SURFACE (3,2 mm)
|
CLOSURE  SERIES MOUNTING 1-3/8" (34,9 mm)
TY-B PLATE 3/4" (19,1 mm)
FIGURE 4

RECESSED ESCUTCHEON
2-7/8" DIA.
(73,0 mm)
FACE OF )
SPRINKLER . 2-1/4"DIA.
FITTING (57,2 mm)
(75512’—';/3”1) > 1/2" (12,7 mm)
FLUSH
=— 7.\ | ‘
o % N Tz
MOUNTING 1/8" J
SURFACE (3,2 mm)
1
CLOSURE  SERIES MOUNTING 1-3/8" (34,9 mm)
TY-B PLATE 7/8" (22,2 mm)
FIGURE 5

SERIES TY-B RECESSED PENDENT SPRINKLER ASSEMBLY (TY325)
WITH TWO-PIECE 1/2 INCH TOTAL ADJUSTMENT STYLE 20
RECESSED ESCUTCHEON

Modified sprinklers must be replaced.
Sprinklers that have been exposed to
corrosive products of combustion, but
have not operated, should be replaced
if they cannot be completely cleaned by
wiping the sprinkler with a cloth or by
brushing it with a soft bristle brush.

Care must be exercised to avoid dam-
age to the sprinklers - before, during,
and after installation. Sprinklers dam-
aged by dropping, striking, wrench
twist/slippage, or the like, must be
replaced. Also, replace any sprinkler
that has a cracked bulb or that has lost
liquid from its bulb. (Ref. Installation
Section.)

Thereafter, annual inspections per
NFPA 25 are required; however, instead
of inspecting from the floor level, a
random sampling of close-up visual
inspections should be made.

The owner is responsible for the
inspection, testing, and maintenance of
their fire protection system and devices
in compliance with this document, as
well as with the applicable standards
of the National Fire Protection Associa-
tion (e.g., NFPA 25), in addition to the
standards of any other authorities hav-
ing jurisdiction. Contact the installing
contractor or sprinkler manufacturer
regarding any questions.

Automatic sprinklers are recommended
to be inspected, tested, and maintained
by a qualified Inspection Service in
accordance with local requirements
and/or national codes.
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P/N* 77 — XXX = X = XXX
I _
SIN SPRINKLER TEMPERATURE
FINISH RATINGS
570 | 5.6K UPRIGHT (1/2" NPT) TY315 1 NATURAL BRASS 135 135°F (57°C)
571 | 5.6K PENDENT (1/2” NPT) TY325 3 PURE gg&ig}é‘ﬁmo)ﬂ 155 |  155°F (68°C)
* Use suffix “I” for ISO 7-1 connection;
for example, 77-570-4-175-1 4 SIGNA;gSg&#EéLQOOQ 175 175°F (79°C)
9 CHROME PLATED 200 200°F (93°C)
** Eastern Hemisphere sales only 286 286°F (141 °C)
360 | 360°F (182°C)
000 OPEN***
*** OPEN indicates sprinkler
assembly without Glass Bulb,
Button, and Sealing Assembly
TABLE A
SERIES TY-B UPRIGHT AND PENDENT SPRINKLERS
PART NUMBER SELECTION
Limited Ordering
Warranty Procedure
For warranty terms and conditions, visit Contact your local distributor for avail-
www.tyco-fire.com. ability. When placing an order, indicate
the full product name and Part Number
(P/N).

Sprinkler Assemblies with NPT
Thread Connections

Specify: Series TY-B Upright or Pen-
dent (specify) Sprinkler, SIN (specify),
K=5.6, Standard Response, (specify)
temperature rating, (specify) finish, P/N
(specify, refer to Table A)

Recessed Escutcheon
Specify: Style 15 Recessed Escutcheon
with (specify*) finish, P/N (specify*)

Specify: Style 20 Recessed Escutcheon
with (specify*) finish, P/N (specify*)

* Refer to Technical Data Sheet TFP770
Sprinkler Wrench

Specify: W-Type 6 Sprinkler Wrench,
P/N 56-000-6-387

Specify: W-Type 7 Sprinkler Wrench,
P/N 56-850-4-001

GLOBAL HEADQUARTERS | 1400 Pennbrook Parkway, Lansdale, PA 19446 | Telephone +1-215-362-0700
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L@ SENSOR'

PIBV2
Supervisory Switch

System Sensor’s PIBV2 supervisory switch monitors

the open position of post indicator and butterfly

control valves.

Features

- NEMA 3R rated enclosure

- Bi-directional actuator

- Easy single side conduit entry

- Adjustable length actuator with breakaway feature

« Built to accommodate up to 12 AWG wire

- Two sets of SPDT contacts enclosed in a durable terminal bl

- 100 percent synchronization activates alarm panel and loca
simultaneously

ock

I bell

- Operating temperature range —40°F to 120°F (-40°C to 49°C)

- Tamper resistant cover screws

Agency Listings

LIsTED APPROVED

S739 7770-1653:118 OW6A8.AY

MEA

approved

167-93E

Robust Construction: The PIBV2's rugged housing is intended
forindoor and outdoor use. When installed with the actuator in the
vertical position, the PIBV2 is NEMA 3R rated per UL.

Application Flexibility: The PIBV2 features a flexible design, which
accommodates post indicator, butterfly, and many other types of
wall post, recessed wall post and pressure reducing valves. The
PIBV2's unique bi-directional actuator allows the unit to be installed
in either rising or falling flag installations.

Simplified Installation: Installation is made easier with the
PIBV2's single side conduit entrance. By providing a direct conduit
pathway to the electrical source, right angle fittings are not required.
Installation is further simplified by the PIBV2's adjustable length
actuator with a convenient breakaway feature for installation on
shorter valves. This eliminates the need for cutting the shaft.

Reliable Performance: The PIBV2 has 100 percent synchronization
which activates the alarm panel and local bell simultaneously. In
addition, the switch is designed to operate in temperatures ranging
from —40°F to 120°F (-40°C to 49°C). The PIBV?2 is equipped with
tamper resistant cover screws to prevent unauthorized entry. Inside,
two sets of SPDT (Form C) synchronized switches are enclosed in a
durable terminal block to assure reliable performance.



PIBV2 Specifications

Architectural/Engineering Specifications

Model shall be model number PIBV2 Post Indicator Butterfly Valve supervisory switch as manufactured by System Sensor. PIBV2 shall be installed on each valve
as designated on the drawings and/or as specified herein. Switches shall be mounted so as not to interfere with the normal operation of the valve and shall

be adjusted to operate within two revolutions of the valve control or when the valve flag has moved no more than one-fifth of the distance from its normal
position. The mechanism shall be contained in a weatherproof die cast metal housing, which shall provide a side entrance for /2" conduit and incorporate a /4"
NPT nipple for attachment to the valve body. A grounding provision is provided. The switch assembly shall include two switches each with a rated capacity of
10 Amp @ 125/250V AC and 2.5 Amp @ 24V DC. The cover shall contain tamper-resistant screws for which a security wrench will be provided with each switch.
PIBV2 shall be Underwriters Laboratories listed for indoor or outdoor use. The PIBV2 shall be Factory Mutual, CSFM, and MEA approved.

Operating Specifications

Two sets of SPDT (Form C)

10.0 A @ 125/250V AG; 2.5 @ 6/12/24V DC

UL indoor/outdoor

NEMA 3R when mounted with the actuator vertical

Physical Specifications

Overall Switch
Dimensions (10.8cm x 8.9cm x 8.2cm)

4Y"H % 3V2"W x 3%D Contact Ratings

Shipping Weight 2 lbs. (0.9 kg) Enclosure Rating

Operating Temperature —40°F to 120°F (-40°C to 49°C) Cover Tamper Switch  Standard with ULC model
Range Optional for UL model, part no. 546-7000

Maximum Stem Extension 353" (8.0 cm) Service Use Automatic Sprinkler: NFPA 13
One or Two Family Dwelling: NFPA 13D
Residential Occupancies up to 4 stories: NFPA 13R
National Fire Alarm code: NFPA 72
Mounting " NPT nipple Warranty 3 years
Conduit Entrances One single side open for /4" conduit U.S. Patent No. 5,213,205
Electrical Connections for PIBV2 PIBV2 Mounting

Top View

Switch 1

The following are examples of
acceptable mounting positions:

CONTACT RATINGS
125/250 VAC |10 AMPS
Strip Gauge 24VDC | 2.5 AMPS

Switch 2

=

Actuator Vertical (Down)  Actuator Horizontal

Sup. Switch Sup. Switch

]

to nonsilenceable initiating
zone of listed FACP

The following mounting position is not acceptable:

end-of-line resistor

Typical FACP Connection

. O

i

Actuator Vertical
to power source [T .
P compatible 1=l local . . (Pointing Up)
with bell [ bell Break wire as shown for supervision
oM of connection. DO NOT allow stripped

wire leads to extend beyond switch i -
] Pousing, DO NOT loap wires. Actuating Arm Breakaway Feature:

Typical Local Bell Connection

Ordering Information

Part No. Description
PIBV2 Post Indicator/Butterfly valve supervisory switch
PIBV2A Post Indicator/Butterfly valve supervisory switch (ULC model)

Accessories

A3010-00 Replacement hardware kit (wrenches, screw pack) WFDW Replacement tamper proof wrench for cover
546-7000 Cover tamper switch kit HEXW Replacement hex wrench
S07-66-XX Tamper screws for cover

. ©2006 System Sensor.
3825 Ohio Avenue - St. Charles, IL60174 Product specifications subject to change without notice. Visit systemsensor.com for

. . current product information, including the latest version of this data sheet.
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WFDN Series
Waterflow Detector

The System Sensor WFDN series is compatible with
schedule 7 through 40 steel pipe, for sizes 2 in. through
4 in. and compatible with schedule 10 through 40 steel
pipe, sizes 5 in. through 8 in., and can be mounted in a
vertical or horizontal position.

Features

e New directional cover allows installers and inspectors to
easily see the direction of flow

e UL-listed models are NEMA 4 rated

e New cover provides a better seal, is lighter weight, not painted
and corrosion resistant

e Sealed retard mechanism immune to dust and other contaminants

* Less exposed metal reduces shock hazard, plastic cover acts as
insulator and is resistant to arcing

e Visual switch activation

e Audible switch activation (73 dBA)

¢ Field-replaceable timer/switch assembly
e Accommodates up to 12 AWG wire

e Switch Synchronization activates both alarm panel
and local bell or horn strobe

e Tamper-resistant cover screws

e Improved water sealing

e Reduced product weight

e Wire-ready terminals

e Improved wiring with new terminal block layout
e Snap-in optional cover tamper switch

e |mproved timer repeatability and accuracy

Agency Listings

-

GUS

LISTED

S739

APPROVED

3051266

The new WFDN Series waterflow detectors from System Sensor
consists of a rugged, NEMA 4-rated enclosure that is more damage
resistant than previous metal designs. The waterflow detector is
designed for both indoor and outdoor use, with the widest available
temperature range, from 32°F to 150°F. They are also approved for
installation on the widest range of pipe schedules, sizes 2 in. through
4in. are approved for installation on pipe schedules 7 through 40.

UL-listed models are equipped with tamper-resistant cover screws
to prevent unauthorized entry. Inside, two sets of SPDT (Form C)
synchronized switches are enclosed in a durable terminal block with
new layout designed to make wiring easy with wire ready terminals,
COM terminals are on a different elevation, large barrier between
switches and easy to read raised textured lettering all make wiring
easy. An optional cover tamper switch is available, securely snaps
into place, no tools required.

The WFDN series incorporates a mechanical time delay feature,
which minimizes the risk of false alarm due to pressure surges or air
trapped in the fire sprinkler system. The larger and easy to turn timer
dial makes setting the waterflow detector easy with high contrast

pad printed markings. The dial offers three tabs to help with turning,
with one larger tab located on the dial position for approximately 60
seconds, a notch is also indicated on the dial to locate approximately
30 seconds making setting the detector in dimmly lit locations easy.

The WFDN series is designed for accuracy and repeatability. The
detector also offers improved performance during vibration in riser
applications where detectors are exposed to a large in rush of water.



Waterflow Detector Specifications
Engineering Specifications

Vane-type waterflow detectors shall be installed on system piping as designated on the drawing and/or as specified herein. Detectors shall
mount on any clear pipe span of the appropriate nominal size, either a vertical upflow or horizontal run, at least 6 in. from any fittings that may
change water direction, flow rate, or pipe diameter or no closer than 24 in. from a valve or drain. Detectors shall have a sensitivity in the range of
4 to 10 gallons per minute and a static pressure rating of 450 psi for 2 in. — 8 in. pipes. The detector shall respond to waterflow in the specified
direction after a preset time delay that is field adjustable. The delay mechanism shall be a sealed mechanical pneumatic unit with visual and
audible indication of actuation. The actuation mechanism shall include a ethylene vinyl acetate vane inserted through a hole in the pipe and
connected by a mechanical linkage to the delay mechanism. Outputs shall consist of dual SPDT switches (Form C contacts). Two conduit
entrances for standard fittings of commonly used electrical conduit shall be provided on the detectors. A grounding provision is provided. Unless
noted, enclosures shall be NEMA 4 listed by Underwriters Laboratories Inc. All detectors shall be listed by Underwriters Laboratories Inc. for
indoor or outdoor use.

Standard Specifications

Static Pressure Rating 450 PSI Operating Temperature Range 32°F to 150°F (0°C to 66°C)
Maximum Surge 18 Feet Per Second (FPS) Enclosure Rating* NEMA 4 — suitable for indoor/outdoor use
Triggering Threshold 4-10 GPM Cover Tamper Switch Standard with ULC models, optional for
Bandwidth (Flow Rate) UL models, part no. CTS
Conduit Entrances Two openings for 2 in. conduit. Service Use Automatic Sprinkler: NFPA-13

One open, one knock-out type One or Two Family Dwelling: NFPA 13D

Residential Occupancies up to 4 Stories:
NFPA 13R National Fire Alarm Code: NFPA-72

Contact Ratings Two sets of SPDT (Form C) Warranty 3 Years
10.0 A, V2 HP @ 125/250 VAC
25A@6/12/24VDC

Compatible Pipe Steel water pipe, schedule

7 through 40*

WFDN Field Wiring Diagram

UL-LISTED SSM24-X
CONTROL PANEL CONNECTIONS WILL CLOSE
WHEN VANE IS DEFLECTED, L.E.,
+ WHEN WATER IS FLOWING. DUAL
POWER SWITCHES PERMIT APPLICATIONS
fgg’\?p% OR TO BE COMBINED ON A SINGLE DETECTOR.

¢

CONTACT RATINGS

INITIATING
LOOP _ T\

RESISTOR
24VDC 2.5 AMPS

/7 SUGGESTED EOL 125/250 VAC 10 AMPS

SCHEMATIC OF A-NC
INDIVIDUAL Z
SWITCH IN
“NO WATERFLOW’ CoM
CONDITION

A BNO

BREAK WIRE AS
SHOWN FOR
SUPERVISION OF
CONNECTION. DO
NOT ALLOW
STRIPPED WIRE
LEADS TO EXTEND
BEYOND SWITCH
HOUSING. DO NOT
LOOP WIRES.

READY STATE




Delay Adjustment Dial

DELAY
ADJUSTMENT

NOTE: RETARD TIME MAY EXCEED 90 SECONDS. ADJUST
AND VERIFY THAT TIME DOES NOT EXCEED 90 SECONDS.
NUMBER ON DIAL IS APPROXIMATE TIME DELAY IN SECONDS

Overall Dimensions, Installed

8.9CM
(3.5")
6.6 CM
(2.6")
IHME
. . PIPEDIAMETER
il PLUS 127 CM
(5"
U-BOLT
NUT
PIPE —
SADDLE x 3 AE

& P s

— PIPE
U-BOLT 7 VANE

OVERALL WIDTH = PIPE DIAMETER + 6.4 CM (2.5")



Ordering Information

UL Model ULC Model Pipe Size Hole Size Shipping Weights
WFD20N WFD20NA 2in. 1Vain. 2.6 Ibs.
WFD25N WFD25NA 22 in. 1Vain. 2.6 Ibs.
WFD30N WFD30NA 3in. 2in. 3.11bs.
WFD40N WFD40NA 41in. 2in. 4.0 Ibs.
WFD50N WFD50NA 5in. 2in. 4.9 Ibs.
WFDB60ON WFDBONA 6in. 2in. 5.6 Ibs.
WFD8ON WFD8ONA 8in. 2in. 7.3 Ibs.
Accessories

FS-RT Delay mechanism and switch assembly

CTS Tamper-proof switch kit

WFDW Tamper-proof wrench for cover

*2in. - 4in. rated for use with Schedule 7 through 40 pipe, 6 in. - 8 in. rated for use with Schedule 10 through 40 pipe.

@\ SYSTEM 3825 Ohio Avenue » St. Charles, IL 60174 014 Sy S

Phone: 800-SENSOR2 e Fax: 630-377-6495 Product specifications subject to change without notice. Visit systemsensor.com

\, SENSOR® for current product information, including the latest version of this data sheet.
§ WWW. Systemsensor.com WFDS36702 » 7/14



INSPECTION, TESTING, AND MAINTENANCE 72-77

| Table 14.3.1 Visual Inspection

Initial . Periodic
Component Acceptance Frequency Method Reference
1. All equipment X Annual  Ensure there are no changes that affect 14.3.4

equipment performance. Inspect for
building modifications, occupancy
changes, changes in environmental
conditions, device location, physical
obstructions, device orientation,
physical damage, and degree of
cleanliness. :

2. Control equipment:
(a) Fire alarm systems monitored Verify a system normal condition.
for alarm, supervisory, and
trouble signals

(1) Fuses X Annual
(2) Interfaced equipment X Annual
(3) Lamps and LEDs X Annual
(4) Primary (main) power supply X Annual
(5) Trouble signals X Semiannual

(b) Fire alarm systems Verify a system normal condition.
unmonitored for alarm,
supervisory, and trouble signals

(1) Fuses X Weekly
(2) Interfaced equipment X Weekly
(3) Lamps and LEDs X Weekly
(4) Primary (main) power supply X Weekly
(5) Trouble signals X Weekly
3. Reserved
4.  Supervising station alarm systems — Verify location, physical condition, and a
transmitters system normal condition.
(a) Digital alarm communicator X Annual
transmitter (DACT)
(b) Digital alarm radio transmitter X Annual
(DART)
(c) McCulloh X Annual
(d) Radio alarm transmitter (RAT) X Annual
(e) All other types of X Annual
communicators
5. In-building fire emergency X Semiannual Verify location and condition.
voice/alarm communications
equipment
6. Reserved
7. Reserved
8. Reserved
9. Batteries Inspect for corrosion or leakage. Verify 10.6.10
tightness of connections. Verify
marking of the month/year of
manufacture (all types).
(a) Lead-acid X Monthly  Visually inspect electrolyte level.
(b) Nickel-cadmium X Semiannual
(c) Primary (dry cell) X Monthly
(d) Sealed lead-acid X Semiannual
10. Reserved
(continues)
2013 Edition

Caopyright National Fire Protection Association
Provided by IHS under license with NFPA Licensee=Consolidated Nuclear Security Pantex Plant/9991702101, User=Bainbridge,
No ion or ing permitted without license from IHS Not for Resale, 04/15/2015 08:39:33 MDT
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72-78

NATIONAL FIRE ALARM AND SIGNALING CODE

Table 14.3.1 Continued

Initial Periodic
Component Acceptance Frequency Method Reference
11. Remote annunciators X Semiannual Verify location and condition.
12. Notification appliance circuit power X Annual  Verify proper fuse ratings, if any. Verify 10.6
extenders that lamps and LEDs indicate normal
operating status of the equipment.
13. Remote power supplies X Annual  Verify proper fuse ratings, if any. Verify 10.6
that lamps and LEDs indicate normal
operating status of the equipment.
14. Transient suppressors X Semiannual Verify location and condition.
15. Reserved
16. Fiber-optic cable connections X Annual  Verify location and condition.
17. Initiating devices Verify location and condition (all
devices).
(a) Air sampling
(1) General X Semiannual Verify that in-line filters, if any, are clean. 17.7.3.6
(2) Sampling system piping and X Verify that sampling system piping and 17.7.3.6
sampling ports fittings are installed properly, appear
airtight, and are permanently fixed.
Confirm that sampling pipe is
conspicuously identified. Verify that
sample ports or points are not
obstructed.
(b) Duct detectors
(1) General X Semiannual Verify that detector is rigidly mounted. 17.7.5.6
. Confirm that no penetrations in a
return air duct exist in the vicinity of
the detector. Confirm the detector is
installed so as to sample the airstream
at the proper location in the duct.
(2) Sampling tube X Verify proper orientation. Confirm the 17.75.5
sampling tube protrudes into the duct
. in accordance with system design.
(c) Electromechanical releasing X Semiannual
devices
(d) Fire extinguishing system(s) or X Semiannual
suppression system(s) switches
(e) Manual fire alarm boxes X Semiannual
(f) Heat detectors X Semiannual
(g) Radiant energy fire detectors X Quarterly Verify no point requiring detection is 17.8
obstructed or outside the detector’s
field of view.
(h) Video image smoke and fire X Quarterly Verify no point requiring detection is 17.7.7;
detectors obstructed or outside the detector’s 17.11.5
field of view.
(i) Smoke detectors (excluding X Semiannual
one- and two-family dwellings)
(j) Projected beam smoke detectors X Semiannual Verify beam path is unobstructed.
(k) Supervisory signal devices X Quarterly
(1) Waterflow devices X Quarterly
18. Reserved
2013 Edition

Copyright National Fire Protection Association
Provided by IHS under license with NFPA

No ion or

itted without license from IHS

Licensee=Consolidated Nuclear Security Pantex Plant/3891702101, User=Bainbridge,

Not for Resale, 04/15/2015 08:39:33 MDT
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INSPECTION, TESTING, AND MAINTENANCE

72-79

Table 14.3.1 Continued

Copyright National Fire Protaction Assaciation
Provided by IHS under license with NFPA
No duction or i itted without license from IHS

Initial Periodic
Component Acceptance Frequency Method Reference
19. Combination systems Verify location and condition (all types).
(a) Fire extinguisher electronic Semiannual
monitoring device/systems
(b) Carbon monoxide X Semiannual
detectors/systems
20. Fire alarm control interface and X Semiannual Verify location and condition.
emergency control function interface
21. Guard’s tour equipment X Semiannual Verify location and condition.
22. Notification appliances Verify location and condition (all
: appliances).
(a) Audible appliances X Semiannual
(b) Audible textual notification X Semiannual
appliances
(c) Visible appliances
(1) General X Semiannual . 18.5.5
(2) Candela rating . X Verify that the candela rating marking 18.5.5
agrees with the approved drawings.
23. Exit marking audible notification X Semiannual Verify location and condition.
appliances '
24. Reserved
25. Area of refuge two-way X Annual  Verify location and condition.
communication system
26. . Reserved
27. Supervising station alarm systems —
receivers
(a) Signal receipt X Daily Verify receipt of signal.
(b) Receivers X Annual  Verify location and normal condition.
28. Public emergency alarm reporting Verify location and condition.
system transmission equipment
(a) Publicly accessible alarm box X Semiannual
(b) Auxiliary box X Annual
(c) Master box
(1) Manual operation X Semiannual
(2) Auxiliary operation X Annual
f‘/ 29. Reserved
;; 30. Mass notification system
(a) Monitored for integrity Verify a system normal condition.
(1) Control equipment
(i) Fuses X Annual
(ii) Interfaces X Annual
(iii) Lamps/LED X Annual
(iv) Primary (main) power X Annual
supply
(2) Secondary power batteries X Annual
(3) Initiating devices X Annual
(4) Notification appliances X Annual
(continues)
2013 Edition

Licensee=Consolidated Nuclear Security Pantex Plant/9981702101, User=Bainbridge,
Not for Resale, 04/15/2015 08:39:33 MDT
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72-80

NATIONAL FIRE ALARM AND SIGNALING CODE

Table 14.3.1 Continued

Initial Periodic
Component Acceptance Frequency Method Reference
30. Mass notification system (continued)
(b) Not monitored for integrity; Verify a system normal condition.
installed prior to adoption of
the 2010 edition
(1) Control equipment
(i) Fuses X Semiannual
(ii) Interfaces X Semiannual
(iii) Lamps/LED X Semiannual
(iv) Primary (main) power X Semiannual
supply .
(2) Secondary power batterie: X Semiannual
(3) Initiating devices X Semiannual
(4) Notification appliances X Semiannual
(c) Antenna X Annual  Verify location and condition.
(d) Transceivers X Annual  Verify location and condition.

14.3.2 Devices or equipment that is inaccessible for safety
considerations (e.g., continuous process operations, ener-
gized electrical equipment, radiation, and excessive height)
shall be permitted to be inspected during scheduled shut-
downs if approved by the authority having jurisdiction.

14.3.3 Extended intervals shall not exceed 18 months.

14.3.4 The visual inspection shall be made to ensure that
there are no changes that affect equipment performance.

14.4 Testing.
[ ]

14.4.1 Initial Acceptance Testing.
L]

14.4.1.1 All new systems shall be inspected and tested in ac-
cordance with the requirements of Chapter 14.

14.4.1.2 The authority having jurisdiction shall be notified
prior to the initial acceptance test.

14.4.2* Reacceptance Testing.
[ ]

14.4.2.1 When an initiating device, notification appliance, or
control relay is added, it shall be functionally tested.

14.4.2.2 When an initiating device, notification appliance, or
control relay is deleted, another device, appliance, or control
relay on the circuit shall be operated.

14.4.2.3 When modifications or repairs to control equipment
hardware are made, the control equipment shall be tested in
accordance with Table 14.4.3.2, items 1(a) and 1(d).

14.4.2.4 When changes are made to site-specific software, the
following shall apply:

2013 Edition

Copyright Nationai Fire Protection Assaciation
Provided by IHS under license with NFPA

No

ion or itted without license from IHS

(1) All functions known to be affected by the change, or iden-
tified by a means that indicates changes, shall be 100 per-
cent tested,

(2) In addition, 10 percent of initiating devices that are not
directly affected by the change, up to a maximum of 50
devices, also shall be tested and correct system operation
shall be verified.

(3) A revised record of completion in accordance with 7.5.6
shall be prepared to reflect these changes.

14.4.2.5 Changes to the system executive software shall re-
quire a 10 percent functional test of the system, including a
test of at least one device on each input and output circuit to
verify critical system functions such as notification appliances,
control functions, and off-premises reporting.

14.4.3* Test Methods.

14.4.3.1* At the request of the authority having jurisdiction,
the central station facility installation shall be inspected for
complete information regarding the central station system, in-
cluding specifications, wiring diagrams, and floor plans that
have been submitted for approval prior to installation of
equipment and wiring.

14.4.3.2* Systems and associated equipment shall be tested
according to Table 14.4.3.2.

Table 14.4.3.2 was revised by tentative interim amend-
ments (TIAs). See page 1.

Licansee=Consolidated Nuclear Security Pantex Plant/8891702101, User=Bainbridge,
Not for Resale, 04/15/2015 08:38:33 MDT
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INSPECTION, TESTING, AND MAINTENANCE 72-81

Table 14.4.3.2 Testing

Initial Periodic
Component Acceptance  Frequency Method
1. All equipment X See Table 14.3.1.
2. Control equipment and transponder

(a) Functions X Annually  Verify correct receipt of alarm, supervisory, and trouble signals (inputs);
operation of evacuation signals and auxiliary functions (outputs); circuit
supervision, including detection of open circuits and ground faults; and
power supply supervision for detection of loss of ac power and
disconnection of secondary batteries.

(b) Fuses X Annually  Verify rating and supervision.

(c) Interfaced equipment X Annually  Verify integrity of single or multiple circuits providing interface between two
or more control units. Test interfaced equipment connections by
operating or simulating operation of the equipment being supervised.
Verify signals required to be transmitted at the control unit.

(d) Lamps and LEDs X Annually  Illuminate lamps and LEDs.

(e) Primary (main) power X Annually Disconnect and test all secondary (standby) power under maximum load,

supply including all alarm appliances requiring simultaneous operation.
Reconnect all secondary (standby) power at end of test. Test redundant
power supplies separately.
3. Fire alarm control unit trouble signals

(a) Audible and visual Annually  Verify operation of control unit trouble signals. Verify ring-back feature for
systems using a trouble-silencing switch that requires resetting.

(b) Disconnect switches X Annually  If control unit has disconnect or isolating switches, verify performance of
intended function of each switch. Verify receipt of trouble signal when a
supervised function is disconnected.

(c) Ground-fault monitoring X Annually  If the system has a ground detection feature, verify the occurrence of

circuit ground-fault indication whenever any installation conductor is grounded.

(d) Transmission of signals to X Annually  Actuate an initiating device and verify receipt of alarm signal at the

off-premises location off-premises location.

Create a trouble condition and verify receipt of a trouble signal at the
off-premises location.

Actuate a supervisory device and verify receipt of a supervisory signal at the
off-premises location. If a transmission carrier is capable of operation
under a single- or multiple-fault condition, activate an initiating device
during such fault condition and verify receipt of an alarm signal and a
trouble signal at the off-premises location.

4. Supervising station alarm systems — transmission
Equipment

(a) All equipment X Annually  *Test all system functions and features in accordance with the equipment
manufacturer’s published instructions for correct operation in
conformance with the applicable sections of Chapter 26.

Except for DACT, actuate initiating device and verify receipt of the correct
initiating device signal at the supervising station within 90 seconds. Upon
completion of the test, restore the system to its functional operating
condition.

If test jacks are used, conduct the first and last tests without the use of the
test jack.

(b) Digital alarm X Annually  Except for DACTs installed prior to adoption of the 2013 edition of NFPA 72

communicator transmitter that are connected to a telephone line (number) that is also supervised
(DACT) for adverse conditions by a derived local channel, ensure connection of

the DACT to two separate means of transmission.

Test DACT for line seizure capability by initiating a signal while using the
telephone line (primary line for DACTs using two telephone lines) fora
telephone call. Ensure that the call is interrupted and that the
communicator connects to the digital alarm receiver. Verify receipt of the
correct signal at the supervising station. Verify each transmission attempt
is completed within 90 seconds from going offhook to on-hook.

Copyright National Fire Protection Assaciation

Provided by |l

No

HS under license with NFPA
ion or i itted without license from IHS

(continues)’

2013 Edition
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72-82

NATIONAL FIRE ALARM AND SIGNALING CODE

Table 14.4.3.2 Continued

Initial
Acceptance

Periodic

Component Frequency

Method

4. Supervising station alarm systems — transmission
Equipment
(b) Digital alarm communicator
transmitter (DACT)
(continued)

(c) Digital alarm radio X Annually
" transmitter (DART)

(d) McCulloh transmitter X Annually

{e) Radio alarm transmitter X
(RAT)

Annually

(f) Performance-based X
technologies

Annually

Disconnect the telephone line (primary line for DACTSs using two telephone
lines) from the DACT.

Verify indication of the DACT trouble signal occurs at the premises fire alarm
control unit within 4 minutes of detection of the fault. Verify receipt of the
telephone line trouble signal at the supervising station. Restore the telephone
line (primary line for DACTs using two telephone lines), reset the fire alarm
control unit, and verify that the telephone line fault trouble signal returns to
normal. Verify that the supervising station receives the restoral signal from
the DACT.

Disconnect the secondary means of transmission from the DACT. Verify
indication of the DACT trouble signal occurs at the premises fire alarm
control unit within 4 minutes of detection of the fault. Verify receipt of the
secondarey means trouble signal at the supervising station. Restore the
secondary means of transmission, reset the fire alarm control unit, and verify
that the trouble signal returns to normal. Verify that the supervising station
receives the restoral signal from the secondary transmitter.

Cause the DACT to transmit a signal to the DACR while a fault in the telephone
line (number) (primary line for DACTSs using two telephone lines) is
simulated. Verify utilization of the secondary communication path by the
DACT to complete the transmission to the DACR.

Disconnect the primary telephone line. Verify transmission of a trouble signal to
the supervising station by the DART occurs within 4 minutes.

Actuate initiating device. Verify production of not less than three complete
rounds of not less than three signal impulses each by the McCulloh
transmitter.

If end-to-end metallic continuity is present and with a balanced circuit, cause
each of the following four transmission channel fault conditions in turn, and
verify receipt of correct signals at the supervising station:

(1) Open

(2) Ground

(3) Wire-to-wire short

(4) Open and ground

If end-to-end metallic continuity is not present and with a properly balanced
circuit, cause each of the following three transmission channel fault
conditions in turn, and verify receipt of correct signals at the supervising
station:

(1) Open

(2) Ground

(3) Wire-to-wire short

Cause a fault between elements of the transmitting equipment. Verify indication
of the fault at the protected premises, or transmission of trouble signal to the
supervising station.

Perform tests to ensure the monitoring of integrity of the transmission
technology and technology path.

Where a single communications path is used, disconnect the communication
path. Manually initiate an alarm signal transmission or allow the check-in
(handshake) signal to be transmitted automatically.” Verify the premises unit
annunciates the failure within 200 seconds of the transmission failure.
Restore the communication path.

Where multiple communication paths are used, disconnect both
communication paths. Manually initiate an alarm signal transmission. Verify
the premises control unit annunciates the failure within 200 seconds of the
transmission failure. Restore both communication paths.

5.  Emergency communications
equipment
(a) Amplifier/tone generators
(b) Call-in signal silence

Annually
Annually

(c) Off-hook indicator (ring
down)
(d) Phone jacks

Annually

Eo T

Annually

Verify correct switching and operation of backup equipment.

Operate/function and verify receipt of correct visual and audible signals at
control unit.

Install phone set or remove phone from hook and verify receipt of signal at
control unit.

Visually inspect phone jack and initiate communications path through jack.

2013 Edition

Copyright National Fire Protection Association
Provided by IHS under license with NFPA
No or i itted without license from IHS
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INSPECTION, TESTING, AND MAINTENANCE 72-83

Table 14.4.3.2 Continued

Component

Initial Periodic
Acceptance  Frequency

Method

(e) Phone set
(f) System performance

X
X

Annually
Annually

Activate each phone set and verify correct operation.
Operate the system with a minimum of any five handsets simultaneously.
Verify voice quality and clarity.

6. Engine-driven generator

Monthly

If an engine-driven generator dedicated to the system is used as a required
power source, verify operation of the generator in accordance with
NFPA 110, Standard for Emergency and Standby Power Systems, by the building
owner.

7. Secondary (standby) power
supply”

Annually

Disconnect all primary (main) power supplies and verify the occurrence of
required trouble indication for loss of primary power. Measure or verify
the system’s standby and alarm current demand and verify the ability of
batteries to meet standby and alarm requirements using manufacturer’s
data. Operate general alarm systems a minimum of 5 minutes and
emergency voice communications systems for a minimum of 15 minutes.
Reconnect primary (main) power supply at end of test.

8. Uninterruptible power supply
(UPS)

Annually

If a UPS system dedicated to the system is used as a required power source,
verify by the building owner operation of the UPS system in accordance
with NFPA 111, Standard on Stored Electrical Energy Emergency and Standby
Power Systems.

9. Battery tests

(a) Lead-acid type
(1) Battery replacement

(2) Charger test

(3) Discharge test

(4) Load voltage test

(5) Specific gravity

(b) Nickel-cadmium type
(1) Battery replacement

(2) Charger.testd

(3) Discharge test

(4) Load voltage test

Annually

Annually

Annually

Semiannually

Semiannually

Annually

Annually

Annually

Semiannually

Prior to conducting any battery testing, verify by the person conducting the test,
that all system software stored in volatile memory is protected from loss.

Replace batteries in accordance with the recommendations of the alarm
equipment manufacturer or when the recharged battery voltage or current
falls below the manufacturer’s recommendations.

With the batteries fully charged and connected to the charger, measure the
voltage across the batteries with a voltmeter. Verify the voltage is 2.30 volts per
cell £0.02 volts at 77°F (25°C) or as specified by the equipment manufacturer.

With the battery charger disconnected, load test the batteries following the
manufacturer’s recommendations. Verify the voltage level does not fall below
the levels specified. Load testing can be by means of an artificial load equal to
the full fire alarm load connected to the battery.

With the battery charger disconnected, load test the batteries following the
manufacturer’s recommendations. Verify the voltage level does not fall below
the levels specified. Load testing can be by means of an artificial load equal to
the full fire alarm load connected to the battery. Verify the battery does not
fall below 2.05 volts per cell under load.

Measure as required the specific gravity of the liquid in the pilot cell or all of the
cells. Verify the specific gravity is within the range specified by the
manufacturer. Although the specified specific gravity varies from
manufacturer to manufacturer, a range of 1.205-1.220 is typical for regular
lead-acid batteries, while 1.240-1.260 is typical for high-performance
batteries. Do not use a hydrometer that shows only a pass or fail condition of
the battery and does not indicate the specific gravity, because such a reading
does not give a true indication of the battery condition.

Replace batteries in accordance with the recornmendations of the alarm
equipment manufacturer or when the recharged battery voltage or current
falls below the manufacturer’s recommendations.

With the batteries fully charged and connected to the charger, place an ampere
meter in series with the battery under charge. Verify the charging current is
in accordance with the manufacturer’s recommendations for the type of
battery used. In the absence of specific information, use %o to %s of the
battery rating.

With the battery charger disconnected, load test the batteries following the
manufacturer’s recommendations. Verify the voltage level does not fall below
the levels specified. Load testing can be by means of an artificial load equal to
the full fire alarm load connected to the battery.

With the battery charger disconnected, load test the batteries following the
manufacturer’s recommendations. Verify the voltage level does not fall below
the levels specified. Load testing can be by means of an artificial load equal to
the full fire alarm load connected to the battery. Verify the float voltage for
the entire battery is 1.42 volts per cell, nominal, under load. If possible,
measure cells individually.

Capyright National Fire Protaction Association
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72-84

NATIONAL FIRE ALARM AND SIGNALING CODE

Table 14.4.3.2 Continued

Component

Periodic
Frequency

Method

9.

Battery tests (continued)
(c) Sealed lead-acid type

(1) Battery replacement

(2) Charger test

(3) Discharge test

(4) Load voltage test

Annually

Annually
Annually

Semiannually

Replace batteries in accordance with the recommendations of the alarm
equipment manufacturer or when the recharged battery voltage or
current falls below the manufacturer’s recommendations.

With the batteries fully charged and connected to the charger, measure the
voltage across the batteries with a voltmeter. Verify the voltage is 2.30 volts
per cell £0.02 volts at 77°F (25°C) or as specified by the equipment
manufacturer.

With the battery charger disconnected, load test the batteries following the
manufacturer’s recommendations. Verify the voltage level does not fall
below the levels specified. Load testing can be by means of an artificial
load equal to the full fire alarm load connected to the battery.

Verify the battery performs under load, in accordance with the battery
manufacturer’s specifications.

10.

Public emergency alarm

reporting system — wired system

Daily

Manual tests of the power supply for public reporting circuits shall be made
and recorded at least once during each 24-hour period. Such tests shall
include the following:

(1) Current strength of each circuit. Changes in current of any circuit
exceeding 10 percent shall be investigated immediately.

(2) Voltage across terminals of each circuit inside of terminals of protective
devices. Changes in voltage of any circuit exceeding 10 percent shall be
investigated immediately.

(3)° Voltage between ground and circuits. If this test shows a reading in
excess of 50 percent of that shown in the test specified in (2), the trouble
shall be immediately located and cleared. Readings in excess of
25 percent shall be given early attention. These readings shall be taken
with a calibrated voltmeter of not more than 100 ohms resistance per volt.
Systems in which each circuit is supplied by an independent current
source (Forms 3 and 4) require tests between ground and each side of
each circuit. Common current source systems (Form 2) require voltage
tests between ground and each terminal of each battery and other current
source.

(4) Ground current reading shall be permitted in lieu of (3). If this method
of testing is used, all grounds showing a current reading in excess of
5 percent of the supplied line current shall be given immediate attention.

(5) Voltage across terminals of common battery on switchboard side of fuses.

(6) Voltage between common battery terminals and ground. Abnormal
ground readings shall be investigated immediately.

Tests specified in (5) and (6) shall apply only to those systems using a
common battery. If more than one common battery is used, each
common battery shall be tested.

11.

Remote annunciators

Annually

Verify the correct operation and identification of annunciators. If provided,
verify the correct operation of annunciator under a fault condition.

12.

Reserved

13.

Reserved

14.

Reserved

15.

Conductors ~— metallic
(a) Stray voltage

(b) Ground faults

(c) Short-circuit faults

N/A

N/A

N/A

Test all installation conductors with a volt/ochmmeter to verify that there are
no stray (unwanted) voltages between installation conductors or between
installation conductors and ground. Verify the maximum allowable stray
voltage does not exceed 1 volt ac/dc, unless a different threshold is
specified in the published manufacturer’s instructions for the installed
equipment.

Test all installation conductors, other than those intentionally and
permanently grounded, for isolation from ground per the installed
equipment manufacturer’s published instructions.

Test all installation conductors, other than those intentionally connected
together, for conductor-to-conductor isolation per the published
manufacturer’s instructions for the installed equipment. Also test these
same circuits conductor-to-ground.
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INSPECTION, TESTING, AND MAINTENANCE

72-85

Table 14.4.3.2 Continued

Component

Method

(d) Loop resistance

(e) Circuit integrity

With each initiating and indicating circuit installation conductor pair
shortcircuited at the far end, measure and record the resistance of each
circuit. Verify that the loop resistance does not exceed the limits specified
in the published manufacturer’s instructions for the installed equipment.

For initial and reacceptance testing, confirm the introduction of a fault in
any circuit monitored for integrity results in a trouble indication at the
fire alarm control unit. Open one connection at not less than 10 percent
of the initiating devices, notification appliances and controlled devices on
every initiating device circuit, notification appliance circuit, and signaling
line circuit. Confirm all circuits perform as indicated in Sections 23.5,
23.6, and 23.7.

For periodic testing, test each initiating device circuit, notification appliance
circuit, and signaling line circuit for correct indication at the control unit,
Confirm all circuits perform as indicated in Sections 23.5, 23.6, and 23.7.

16. Conductors — nonmetallic
(a) Fiber optics

(b) Circuit integrity

Test the fiber-optic transmission line by the use of an optical power meter or
by an optical time domain reflectometer used to measure the relative
power loss of the line. Test result data must meet or exceed ANSI/TIA
568-C.3, Optical Fiber Cabling Components Standard, related to fiber-optic
lines and connection/splice losses and the control unit manufacturer’s
published specifications.

For initial and reacceptance testing, confirm the introduction of a faultin
any circuit monitored for integrity results in a trouble indication at the
fire alarm control unit. Open one connection at not less than 10 percent
of the initiating devices, notification appliances, and controlled devices on
every initiating device circuit, notification appliance circuit, and signaling
line circuit. Confirm all circuits perform as indicated in Sections 23.5,
23.6, and 23.7.

For periodic testing, test each initiating device circuit, notification appliance
circuit, and signaling line circuit for correct indication at the control unit.
Confirm all circuits perform as indicated in Sections 23.5, 23.6, and 23.7.

17. Initiating devices’
(a) Electromechanical
releasing device
(1) Nonrestorable-type link

(2) Restorable-type link®

(b) Fire extinguishing
system(s) or suppression
system(s) alarm switch

(c) Fire-gas and other
detectors

(d) Heat detectors

(1) Fixed-temperature,
rate-of-rise, rate of
compensation,
restorable line, spot type
(excluding pneumatic
tube type)

(2) Fixed-temperature,
nonrestorable line type

(3) Fixed-temperature,
nonrestorable spot type

(4) Nonrestorable (general)
(5) Restorable line type,
pneumatic tube only

Initial Periodic
Acceptance  Frequency
X N/A
X N/A
N/A Annually
X N/A
X N/A
N/A Annually
X Annually
X Annually
X Annually
X Annually
X Annually
(see 14.4.4.5)
X Annually
X See Method
X Annually
X Annually

Verify correct operation by removal of the fusible link and operation of the
associated device. Lubricate any moving parts as necessary.

Verify correct operation by removal of the fusible link and operation of the
associated device. Lubricate any moving parts as necessary.

Operate the switch mechanically or electrically and verify receipt of signal by
the fire alarm control unit.

Test fire—gas detectors and other fire detectors as prescribed by the
manufacturer and as necessary for the application.

Perform heat test with a listed and labeled heat source or in accordance with
the manufacturer’s published instructions. Assure that the test method for
the installed equipment does not damage the nonrestorable
fixed-temperature element of a combination
rate-of-rise/fixed-temperature element detector.

Do not perform heat test. Test functionality mechanically and electrically.
Measure and record loop resistance. Investigate changes from acceptance
test.

After 15 years from initial installation, replace all devices or have 2 detectors
per 100 laboratory tested. Replace the 2 detectors with new devices. If a
failure occurs on any of the detectors removed, remove and test additional
detectors to determine either a general problem involving faulty detectors
or a localized problem involving 1 or 2 defective detectors.

If detectors are tested instead of replaced, repeat tests at intervals of 5 years.

Do not perform heat tests. Test functionality mechanically and electrically.

Perform heat tests (where test chambers are in circuit), with a listed and
labeled heat source or in accordance with the manufacturer’s published
instructions of the detector or conduct a test with pressure pump.
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72-86

NATIONAL FIRE ALARM AND SIGNALING CODE

Table 14.4.3.2 Continued

Initial Periodic
Component Acceptance  Frequency Method
17. Initiating devices®
(d) Heat detectors (continued)

(6) Single- and X Annually  Conduct functional tests according to manufacturer’s published instructions.
multiple-station heat Do-not test nonrestorable heat detectors with heat.
alarms

(e) Manual fire alarm boxes X Annually  Operate manual fire alarm boxes per the manufacturer’s published
instructions, Test both key-operated presignal and general alarm manual
fire alarm boxes.

(f) Radiant energy fire - X Semiannually Test flame detectors and spark/ember detectors in accordance with the

detectors manufacturer’s published instructions to determine that each detector is

operative.

Determine flame detector and spark/ember detector sensitivity using any of
the following:

(1) Calibrated test method

(2) Manufacturer’s calibrated sensitivity test instrument

(3) Listed control unit arranged for the purpose

(4) Other approved calibrated sensitivity test method that is directly
proportional to the input signal from a fire, consistent with the detector
listing or approval

If designed to be field adjustable, replace detectors found to be outside of
the approved range of sensitivity or adjust to bring them into the
approved range.

Do not determine flame detector and spark/ember detector sensitivity using
a light source that administers an unmeasured quantity of radiation at an
undefined distance from the detector.

(g) Smoke detectors —

functional test

(1) In other than one- and X Annually  "Test smoke detectors in place to ensure smoke entry into the sensing
two-family dwellings, chamber and an alarm response. Use smoke or a listed and labeled
system detectors product acceptable to the manufacturer or in accordance with their

published instructions. Other methods listed in the manufacturer’s
published instructions that ensure smoke entry from the protected area,
through the vents, into the sensing chamber can be used.

(2) Single- and X Annually  Perform a functional test on all single- and multiple-station smoke alarms
maultiple-station smoke connected to a protected premises fire alarm system by putting the smoke
alarms connected to alarm into an alarm condition and verifying that the protected premises
protected premises system receives a supervisory signal and does not cause a fire alarm signal.
systems

(3) System smoke detectors X Annually  Conduct functional tests according to manufacturer’s published instructions.
used in one- and
two-family dwellings

(4) Air sampling X Annually  Test with smoke or a listed and labeled product acceptable to the
manufacturer or in accordance with their published instructions. Test
from the end sampling port or point on each pipe run. Verify airflow
through all other ports or points.

(5) Duct type X Annually  In addition to the testing required in Table 14.4.3.2(g) (1) and Table
14.4.3.2(h), test duct smoke detectors that use sampling tubes to ensure that
they will properly sample the airstream in the duct using a method acceptable
to the manufacturer or in accordance with their published instructions.

(6) Projected beam type Annually  Test the detector by introducing smoke, other aerosol, or an optical filter into
the beam path.

(7) Smoke detector with X Annually  Operate both portions of the detector independently as described for the

built-in thermal element respective devices.

(8) Smoke detectors with Annually  Verify that the control capability remains operable even if all of the initiating
control output functions devices connected to the same initiating device circuit or signaling line circuit

are in an alarm state. ‘
(h) Smoke detectors —
sensitivity testing

In other than one- and N/A See 14.4.4.3 ‘Perform any of the following tests to ensure that each smoke detector is within

two-family dwellings, system its listed and marked sensitivity range:

detectors .

(1) Calibrated test method

(2) Manufacturer’s calibrated sensitivity test instrument

(3) Listed control equipment arranged for the purpose
2013 Edition
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INSPECTION, TESTING, AND MAINTENANCE

72-87

Table 14.4.3.2 Continued

Initial Periodic
Component Acceptance  Frequency Method

(4) Smoke detector/control unit arrangement whereby the detector causes a
signal at the control unit when its sensitivity is outside its listed sensitivity
range

(5) Other calibrated sensitivity test method approved by the authority having

Jjurisdiction

(i) Carbon monoxide X Annually  Test the devices in place to ensure CO entry to the sensing chamber by
detectors/carbon introduction through the vents, to the sensing chamber of listed and
monoxide alarms for the labeled product acceptable to the manufacturer or in accordance with
purposes of fire detection their published instructions.

(j) Initiating devices,
supervisory

(1) Control valve switch X Annually  Operate valve and verify signal receipt to be within the first two revolutions
of the handwheel or within one-fifth of the travel distance, or per the
manufacturer’s published instructions.

(2) High- or low-air pressure X Annually  Operate switch and verify receipt of signal is obtained where the required

switch pressure is increased or decreased a maximum 10 psi (70 kPa) from the
required pressure level.

(3) Room temperature X Annually  Operate switch and verify receipt of signal to indicate the decrease in room

switch temperature to 40°F (4.4°C) and its restoration to above 40°F (4.4°C).

(4) Water level switch X Annually  Operate switch and verify receipt of signal indicating the water level raised or
lowered a maximum 3 in. (70 mm) from the required level within a
pressure tank, or a maximum 12 in. (300 mm) from the required level of
a nonpressure tank. Also verify its restoral to required level.

(5) Water temperature Annually  Operate switch and verify receipt of signal to indicate the decrease in water

switch temperature to 40°F (4.4°C) and its restoration to above 40°F (4.4°C).

(k) Mechanical, electrosonic, or X Semiannually Water shall be flowed through an inspector’s test connection indicating the flow

pressure-type waterflow of water equal to that from a single sprinkler of the smallest orifice size

device installed in the system for wet-pipe systems, or an alarm test bypass
connection for dry-pipe, pre-action, or deluge systems in accordance with
NFPA 25, Standard for the Inspection, Testing, and Maintenance of Water-Based Fire
Protection Systems.

(1) Multi-sensor fire detector or X Annually  Test each of the detection principles present within the detector (e.g.,
multi-criteria fire detector or smoke/heat/CO, etc.) independently for the specific detection principle,
combination fire detector regardless of the configuration status at the time of testing. Also test each

detector in accordance with the published manufacturer’s instructions.

Test individual sensors together if the technology allows individual sensor
responses to be verified.

Perform tests as described for the respective devices by introduction of the
physical phenomena to the sensing chamber of element, and an electronic
check (magnets, analogue values, etc.) is not sufficient to comply with this
requirement.

Confirm the result of each sensor test through indication at the detector or
control unit.

Where individual sensors cannot be tested individually, test the primary sensor

Record all tests and results.

18. Special hazard equipment

(a) Abort switch X Annually  Operate abort switch and verify correct sequence and operation.
(dead-man type)

(b) Abort switch (recycle type) Annually  Operate abort switch and verify development of correct matrix with each sensor

operated.

(c) Abort switch (special type) X Annually  Operate abort switch and verify correct sequence and operation in accordance
with authority having jurisdiction. Observe sequencing as specified on as-built
drawings or in system owner’s manual.

(d) Cross-zone detection circuit X Annually  Operate one sensor or detector on each zone. Verify occurrence of correct
sequence with operation of first zone and then with operation of second
zone.

(e) Matrix-type circuit X Annually  Operate all sensors in system. Verify development of correct matrix with each
sensor operated.

(F) Release solenoid circuit* X Annually  Verify operation of solenoid.

(g) Squibb release circuit X Annually  Use AGI flashbulb or other test light approved by the manufacturer. Verify
operation of flashbulb or light.

(h) Verified, sequential, or X Annually Operate required sensors at a minimum of four locations in circuit. Verify

counting zone circuit correct sequence with both the first and second detector in alarm.

(i) All above devices or circuits X Annually  Verify supervision of circuits by creating an open circuit.
or combinations thereof'

(continues)
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72-88

NATIONAL FIRE ALARM AND SIGNALING CODE

Table 14.4.3.2 Continued

Initial -
Component Acceptance

Periodic
Frequency

Method

19. Combination systems

(a) Fire extinguisher electronic X
monitoring device/system

(b) Carbon monoxide' X
device/system

Annually

Annually

Test communication between the device connecting the fire extinguisher
electronic monitoring device/system and the fire alarm control unit to
ensure proper signals are received at the fire alarm control unit and
remote annunciator(s) if applicable.

Test communication between the device connecting the carbon monoxide
device/system and the fire alarm control unit to ensure proper signals are
received at the fire alarm control unit and remote annunciator (s) if
applicable.

20. Interface equipment™ X

See 14.4.4.4

Test interface equipment connections by operating or simulating the
equipment being supervised. Verify signals required to be transmitted are
received at the control unit. Test frequency for interface equipment is the
same as the frequency required by the applicable NFPA standard (s) for
the equipment being supervised.

21.

Guard’s tour equipment X

Annually

Test the device in accordance with the manufacturer’s published
instructions.

22,

Alarm notification appliances
(a) Audible® X

N/A
(b) Audible textual X
notification appliances
(speakers and other
appliances to convey voice
messages)

N/A
(c) Visible X

N/A

N/A

Annually
N/A

Annually
N/A

Annually

For initial and reacceptance testing, measure sound pressure levels for
signals with a sound level meter meeting ANSI S1.4a, Specifications for
Sound Level Meters, Type 2 requirements. Measure sound pressure levels
throughout the protected area to confirm that they are in compliance
with Chapter 18. Set the sound level meter in accordance with ANSI
$3.41, American National Standard Audible Evacuation Signal, using the
time-weighted characteristic F (FAST).

°For periodic testing, verify the operation of the notification appliances.

For initial and reacceptance testing, measure sound pressure levels for
signals with a sound level meter meeting ANSI S1.4a, Specifications for
Sound Level Meters, Type 2 requirements. Measure sound pressure levels
throughout the protected area to confirm that they are in compliance
with Chapter 18. Set the sound level meter in accordance with ANSI
53.41, American National Standard Audible Evacuation Signal, using the
time-weighted characteristic F (FAST).

Verify audible information to be distinguishable and understandable and in
compliance with 14.4.11.

°For periodic testing, verify the operation of the notification appliances.

Perform initial and reacceptance testing in accordance with the
manufacturer’s published instructions. Verify appliance locations to be
per approved layout and confirm that no floor plan changes affect the
approved layout. Verify that the candela rating marking agrees with the
approved drawing. Confirm that each appliance flashes.

For periodic testing, verify that each appliance flashes.

23.

Exit marking audible notification X
appliance

Annually

Perform tests in accordance with manufacturer’s published instructions.

24.

Emergency control functionsP X

Annually

For initial, reacceptance, and periodic testing, verify emergency control
function interface device activation. Where an emergency control
function interface device is disabled or disconnected during initiating
device testing, verify that the disabled or disconnected emergency control
function interface device has been properly restored. {

25.

Area of refuge two-way X
communication system

Annually

At a minimum, test the two-way communication system to verify operation
and receipt of visual and audible signals at the transmitting and receiving
unit respectively. Operate systems with more than five stations with a
minimum of five stations operating simultaneously. Verify voice quality
and clarity.

26.

Special procedures
(a) Alarm verification

(b) Multiplex systems X

Annually

Annually

Verify time delay and alarm response for smoke detector circuits identified
as having alarm verification.

Verify communications between sending and receiving units under both
primary and secondary power.

Verify communications between sending and receiving units under
open-circuit and short-circuit trouble conditions.
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INSPECTION, TESTING, AND MAINTENANCE 72-89

Table 14.4.3.2 Continued

Component

Periodic

Frequency

Method

Verify communications between sending and receiving units in all directions
where multiple communications pathways are provided.

If redundant central control equipment is provided, verify switchover and all
required functions and operations of secondary control equipment.

Verify all system functions and features in accordance with manufacturer’s
published instructions. )

27. Supervising station alarm systems
— receiving equipment
(a) All equipment

(b) Digital alarm
communicator receiver

(DACR)

(c) Digital alarm radio receiver
" (DARR)

(d) McCulloh systems

(e) Radio alarm supervising
station receiver (RASSR)
and radio alarm repeater
station receiver (RARSR)

(f) Private microwave radio
systems

Monthly

Monthly

Monthly

Monthly

Monthly

Monthly

Perform tests on all system functions and features in accordance with the
equipment manufacturer’s published instructions for correct operation in
conformance with the applicable sections of Chapter 26.

Actuate initiating device and verify receipt of the correct initiating device
signal at the supervising station within 90 seconds. Upon completion of
the test, restore the system to its functional operating condition.

If test jacks are used, perform the first and last tests without the use of the
test jack.

Disconnect each transmission means in turn from the DACR, and verify
audible and visual annunciation of a trouble signal in the supervising
station.

Cause a signal to be transmitted on each individual incoming DACR line
(path) at least once every 6 hours (24 hours for DACTs installed prior to
adoption of the 2013 edition of NFPA 72). Verify receipt of these signals.

Cause the following conditions of all DARRs on all subsidiary and repeater
station receiving equipment. Verify receipt at the supervising station of
correct signals for each of the following conditions:

(1) AC power failure of the radio equipment

(2) Receiver malfunction

(3) Antenna and interconnecting cable failure

(4) Indication of automatic switchover of the DARR

(6) Data transmission line failure between the DARR and the supervising or
subsidiary station

Test and record the current on each circuit at each supervising and
subsidiary station under the following conditions:

(1) During functional operation

(2) On each side of the circuit with the receiving equipment conditioned for
an open circuit

Cause a single break or ground condition on each transmission channel. If
such a fault prevents the functioning of the circuit, verify receipt of a
trouble signal.

Cause each of the following conditions at each of the supervising or
subsidiary stations and all repeater station radio transmitting and
receiving equipment; verify receipt of correct signals at the supervising
station:

(1) RF transmitter in use (radiating)

(2) AC power failure supplying the radio equipment

(3) RF receiver malfunction

(4) Indication of automatic switchover

Cause each of the following conditions at each of the supervising or
subsidiary stations and all repeater station radio transmitting and
receiving equipment; verify receipt of correct signals at the supervising
station:

(1) AC power failure supplying the radio equipment

(2) RF receiver malfunction

(3) Indication of automatic switchover, if applicable

Cause each of the following conditions at each of the supervising or
subsidiary stations and all repeater station radio transmitting and
receiving equipment; verify receipt of correct signals at the supervising
station:

(1) RF transmitter in use (radiating)

(2) AC power failure supplying the radio equipment

(8) RF receiver malfunction

(4) Indication of automatic switchover

Copyright National Fire Protection Association
Provided by IHS under license with NFPA
No ion or i without license from IHS
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72-90

NATIONAL FIRE ALARM AND SIGNALING CODE

Table 14.4.3.2 Continued

Component

Initial
Acceptance

Periodic
Frequency

Method

27. Supervising station alarm systems
— receiving equipment
(continued)

(g) Performance-based
technologies

X

Monthly

Perform tests to ensure the monitoring of integrity of the transmission
technology and technology path.
Where a single communications path is used, disconnect the
communication path. Verify that failure of the path is annunciated at the
supervising station within 60 minutes of the failure (within 5 minutes for
communication equipment installed prior to adoption of the 2013 edition
of NFPA 72). Restore the communication path.
Where multiple communication paths are used, disconnect both
communication paths and confirm that failure of the path is annunciated
at the supervising station within not more than 6 hours of the failure
(within 24 hours for communication equipment installed prior to
adoption of the 2013 edition of NFPA 72). Restore both communication
paths.

28. Public emergency alarm
reporting system transmission
equipment

(a) Publicly accessible alarm
box

(b) Auxiliary box

(c) Master box
(1) Manual operation
(2) Auxiliary operation

bl

Semiannually

Annually

Semiannually
Annually

Actuate publicly accessible initiating device(s) and verify receipt of not less
than three complete rounds of signal impulses. Perform this test under
normal circuit conditions. If the device is equipped for open circuit
operation (ground return), test it in this condition as one of the
semiannual tests.

Test each initiating circuit of the auxiliary box by actuation of a protected
premises initiating device connected to that circuit. Verify receipt of not
less than three complete rounds of signal impulses.

Perform the tests prescribed for 28(a).
Perform the tests prescribed for 28(b).

29. Low-power radio
(wireless systems)

N/A

The following procedures describe additional acceptance and reacceptance
test methods to verify wireless protection system operation:

(1) Use the manufacturer’s published instructions and the as-built drawings
provided by the system supplier to verify correct operation after the initial
testing phase has been performed by the supplier or by the supplier’s
designated representative.

(2) Starting from the functional operating condition, initialize the system in
accordance with the manufacturer’s published instructions. Confirm the
alternative communications path exists between the wireless control unit
and peripheral devices used to establish initiation, indication, control, and
annunciation. Test the system for both alarm and trouble conditions.

(3) Check batteries for all components in the system monthly unless the
control unit checks all batteries and all components daily.

30. Mass notification systems
(a) Functions

(b) Fuses
(c) Interfaced equipment

(d) Lamps and LEDs
(e) Primary (main) power supply

(f) Audible textual notification
appliances (speakers and
other appliances to convey
voice messages)

bl

bl

Annually

Annually
Annually

Annually
Annually

Annually

At a minimum, test control equipment to verify correct receipt of alarm,
supervisory, and trouble signals (inputs); operation of evacuation signals
and auxiliary functions (outputs); circuit supervision, including detection
of open circuits and ground faults; and power supply supervision for
detection of loss of ac power and disconnection of secondary batteries.

Verify the rating and supervision.

Verify integrity of single or multiple circuits providing interface between two
or more control units. Test interfaced equipment connections by
operating or simulating operation of the equipment being supervised.
Verify signals required to be transmitted at the control unit.

Illuminate lamps and LEDs.

Disconnect all secondary (standby) power and test under maximum load,
including all alarm appliances requiring simultaneous operation.
Reconnect all secondary (standby) power at end of test. For redundant
power supplies, test each separately.

Measure sound pressure level with a sound level meter meeting ANSI S1.4a,
Specifications for Sound Level Meters, Type 2 requirements. Measure and
record levels throughout protected area. Set the sound level meter in
accordance with ANSI §3.41, American National Standard Audible Evacuation
Signal, using the time-weighted characteristic F (FAST). Record the
maximum output when the audible emergency evacuation signal is on.

Verify audible information to be distinguishable and understandable.

2013 Ediion
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INSPECTION, TESTING, AND MAINTENANCE 72-91

Table 14.4.3.2 Continued

Initial Periodic
Component Acceptance  Frequency Method
(g) Visible X Annually  Perform test in accordance with manufacturer’s published instructions.
Verify appliance locations to be per approved layout and confirm that no
floor plan changes affect the approved layout. Verify that the candela
rating marking agrees with the approved drawing. Confirm that each
) appliance flashes.

(h) Control unit functions and X Annually  Review event log file and verify that the correct events were logged. Review
no diagnostic failures are ) system diagnostic log file; correct deficiencies noted in file. Delete
indicated . unneeded log files. Delete unneeded error files. Verify that sufficient free

disk space is available. Verify unobstructed flow of cooling air is available.
) Change/clean filters, cooling fans, and intake vents.

(i) Control unit reset X Annually  Power down the central control unit compuiter and restart it.

(j) Control unit security X Annually  If remote control software is loaded onto the system, verify that it is disabled

to prevent unauthorized system access.

(k) Audible/visible functional X Annually  Send out an alert to a diverse set of predesignated receiving devices and
test confirm receipt. Include at least one of each type of receiving device.

(1) Software backup X Annually  Make full system software backup. Rotate backups based on accepted

practice at site.

(m) Secondary power test X Annually  Disconnect ac power. Verify the ac power failure alarm status on central

control equipment. With ac power disconnected, verify battery voltage
under load.

(n) Wireless signals X Annually  Check forward/reflected radio power is within specifications.

(o) Antenna X Annually  Check forward/reflected radio power is within specifications. Verify solid
electrical connections with no observable corrosion.

(p) Transceivers X Annually  Verify proper operation and mounting is not compromised.

*Some transmission equipment (such as but not limited to cable modems, fiber-optic interface nodes, and VoIP interfaces) are typically powere’d by

. the building’s electrical system using a standby power supply that does not meet the requirements of this Code. This is intended to ensure that the
l: testing authority verifies full standby power as required by Chapter 10. Additionally, refer to Table 14.4.3.2, Items 7 through 9 for secondary power
: supply testing.

€ automatic transmission of the check-in (handshake) signal can take up to 60 minutes to occur.

" “See Table 14.4.3.2, Item 4(a) for the testing of transmission equipment.

" “Example: 4000 mAh x %s = 160 mA charging current at 77°F (25°C).

- “The voltmeter sensitivity has been changed from 1000 ohms per volt to 100 ohms per volt so that the false ground readings (caused by induced
- voltages) are minimized.

Tnitiating devices such as smoke detectors used for elevator recall, closing dampers, or releasing doors held in the open position that are permitted
! by the Code (see NFPA 101, Life Safety Code, 9.6.3) to initiate supervisory signals at the fire alarm control unit (FACU) should be tested at the same

frequency (annual) as those devices when they are generating an alarm signal. They are not supervisory devices, but they initiate a supervisory signal
at the FACU.

#Fusible thermal link detectors are commonly used to close fire doors and fire dampers. They are actuated by the presence of external heat, which
causes a solder element in the link to fuse, or by an electric thermal device, which, when energized, generates heat within the body of the link,
causing the link to fuse and separate. ‘

"Note, it is customary for the manufacturer of the smoke detector to testa particular product from an aerosol provider to determine acceptability
for use in smoke entry testing of their smoke detector/ smoke alarm. Magnets are not acceptable for smoke entry tests.

" There are some detectors that use magnets as a manufacturer’s calibrated sensitivity test instrument.

IFor example, it might not be possible to individually test the heat sensor in a thermally enhanced smoke detector.

*Manufacturer’s instructions should be consulted to ensure a proper operational test. No suppression gas or agent is expected to be discharged
during the test of the solenoid. See Test Plan of 14.2.10. '

'Testing of CO device should be done to the requirements of NFPA 720, Standard for the Installation of Carbon Monoxide (CO) Detection and Warning
Equipment.

™A monitor module installed on an interface device is not considered a supervisory device and therefore not subject to the quarterly testing
frequency requirement. Test frequencies for interface devices should be in accordance with the applicable standard. For example, fire pump
controller alarms such as phase reversal are required to be tested annually. If a monitor module is installed to identify phase reversal on the fire
alarm control panel, it is not necessary to test for phase reversal four times a year.

"Chapter 18 would require 15 dB over average ambient sound for public mode spaces. Sometimes the ambient sound levels are different from what
the design was based upon. Private operating mode would require 10 dB over average ambient at the location of the device.

“Where building, system, or occupancy changes have been observed, the owner should be notified of the changes. New devices might need to be
installed and tested per the initial acceptance testing criteria.

PSee A.14.4.3.2, and Table 14.4.3.2, Item 24.

2013 Edition
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Water-based Fire Suppression Appendixes

The following pages contain all the attachments for this project.
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CONSOLIDATED NUCLEAR SECURITY, LLC (CNS)
P.O. BOX 30020, MAIL DROP 12-106
AMARILLO,TX 79120-0020

HYDRAULIC CALCULATIONS FOR

Bainbridge
Cal Poly 523
Project
DRAWING NUMBER: 1 DATE: MAR 16, 2015
-DESIGN DATA-
REMOTE AREA NUMBER: A REMOTE AREA LOCATION: Top

OCCUPANCY CLASSIFICATION: Class IV Commodity

DENSITY: 0.75 gpm/sq. ft.
AREA OF APPLICATION: 1,584 sg. ft.
COVERAGE PER SPRINKLER: 132 sg. ft.

TYPE OF SPRINKLERS CALCULATED: ESFR EC 25.2k
NUMBER OF SPRINKLERS CALCULATED: 12

HOSE-STREAM DEMAND: 500 gpm
TOTAL WATER REQUIRED (INCLUDING HOSE): 1682.6 gpm
FLOW AND PRESSURE (AT BASE OF RISER):1682.6 gpm @ 20.0 psi

TYPE OF SYSTEM: WET

WATER SUPPLY
Static: 80.0 psi Residual: 60.0 psi Flow: 1000 gpm
Source Elevation Relative to Finished Flow Level: 0 ft.

Calculations performed by HASS under license # 16110635 ,
granted by HRS SYSTEMS, INC.
(Notes continue after pipe calculations results.)
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SPRINKLER SYSTEM HYDRAULIC ANALYSIS
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SPRINKLER SYSTEM HYDRAULIC ANALYSIS Page 3
DATE: 3/16/2015 N:\MY DOCUMENTS\CAL POLY\WATER-BASED\SYSTEM A.SDF
JOB TITLE:

NFPA WATER SUPPLY DATA

SOURCE STATIC RESID. FLOW AVATIL. TOTAL REQ'D
NODE PRESS. PRESS. @ PRESS. @ DEMAND PRESS.
TAG (PSI) (PSI) (GPM) (PSI) (GPM) (PSI)

BOR 80.0 60.0 1000.0 27.6 1682.6 20.0

Required pressure is 7.6 psi (28%) less than available pressure.

AGGREGATE FLOW ANALYSIS:

TOTAL FLOW AT SOURCE 1682.6 GPM
TOTAL HOSE STREAM ALLOWANCE AT SOURCE 500.0 GPM
OTHER HOSE STREAM ALLOWANCES 0.0 GPM
TOTAL DISCHARGE FROM ACTIVE SPRINKLERS 1182.6 GPM
NODE ANALYSIS DATA
NODE TAG ELEVATION NODE TYPE PRESSURE DISCHARGE NOTES
(FT) (PST) (GPM)
Al 3.0 - - - - 71.6 - - -
A2 24.0 - - - - 58.5 - - -
A3 24.0 - - - - 57.5 - - -
A4 24.0 - - - - 54.6 - - -
A5 24.0 - - - - 53.9 - - -
A6 24.0 - - - - 31.2 - - -
A7 24.0 - - - - 53.4 - - -
A8 24.0 - - - - 31.2 - - -
A9 24.0 - - - - 53.1 - - -
Al0 24.0 - - - - 31.2 - - -
All 24.0 - - - - 52.8 - - -
Al2 24.0 - - - - 31.1 - - -
Al3 24.0 - - - - 52.6 - - -
Al4 24.0 - - - - 31.0 - - -
AlS5 24.0 - - - - 52.5 - - -
Al6 24.0 - - - - 31.0 - - -
Al7 24.0 - - - - 52.5 - - -
Al8 24.0 - - - - 31.0 - - -
1 24.0 K=25.20 15.9 100.4
2 24.0 K=25.20 15.1 97.8
3 24.0 K=25.20 15.0 97.6
4 24.0 K=25.20 15.2 98.3
5 24.0 K=25.20 15.9 100.4
6 24.0 K=25.20 15.1 97.8
7 24.0 K=25.20 15.0 97.6
8 24.0 K=25.20 15.2 98.3
9 24.0 K=25.20 15.9 100.5
10 24.0 K=25.20 15.1 97.9
11 24.0 K=25.20 15.0 97.7
12 24.0 K=25.20 15.2 98.4
PI 3.0 - - - - 18.7 - - -
.0 1

g
@)
w

- - - - 72.
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DATE: 3/16/2015 N:\MY DOCUMENTS\CAL POLY\WATER-BASED\SYSTEM A.SDF

JOB TITLE:

NODE ANALYSIS DATA

NODE TAG ELEVATION NODE TYPE PRESSURE DISCHARGE NOTES
(F'T) (PSI) (GPM)

BOR 0.0 SOURCE 20.0 1182.6
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DATE: 3/16/2015 N:\MY DOCUMENTS\CAL POLY\WATER-BASED\SYSTEM A.SDF
JOB TITLE:

NFPA PIPE DATA

Pipe Tag K-fac Add F1 Add F1 To Fit: L C (Pt)

Frm Node E1 (ft) PT (q) Node/ Nom ID Eg.Ln. F (Pe) Notes
To Node E1l (ft) PT Tot.(Q) Disch Act ID (ft.) T Pf/ft. (Pf)

Pipe: 1 Source 0.0 3.00 120 1.3

BOR 0.0 20.0 1182.6 PO 8.000 —-———— 0.00 -1.3

PI 3.0 18.7 1182.6 7.981 3.00 0.013 0.0

Pipe: 1Db 0.0 0.0 Fire Pump Rating Avail. Reqg'd.

PI 3.0 18.7 1182.6 Al gpm: 1250.0 1182.7 1182.7

PO 3.0 72.1 1182.7 psi: 90.0 90.1 53.4

User Defined Five Point Pump Curve:

gpm: 0.0 625.0 1250.0 1562.5 1875.0

psi: 91.8 90.9 90.0 76.5 58.5
Pipe: lc 0.0 0.0 8.00 120 0.5
PO 3.0 72.1  1182.6 A2 8.000 T:35.0 35.00 0.0
Al 3.0 71.6 1182.6 7.981 43.00 0.013 0.5
Pipe: la 0.0 0.0 T:30.0 21.00 120 13.0
Al 3.0 71.6 1182.6 A3 6.000 G: 3.0 61.00 -9.1
A2 24.0 58.5 1182.6 6.065 A:28.0 82.00 0.048 3.9
Pipe: 2 0.0 0.0 8.00 120 1.1
A2 24.0 58.5 1182.6 A4 6.000 E:14.0 14.00 0.0
A3 24.0 57.5 1182.6 6.065 22.00 0.048 1.1
Pipe: 3 0.0 0.0 46.00 120 2.9
A3 24.0 57.5 1182.6 A5 6.000 E:14.0 14.00 0.0
Ad 24.0 54.6 1182.6 6.065 60.00 0.048 2.9
Pipe: 4 0.0 1060.4 A7 1.00 120 0.7
Ad 24.0 54.6 122.2 RA6 6.000 E:14.0 14.00 0.0
AS 24.0 53.9 1182.6 6.065 15.00 0.048 0.7
Pipe: 5 0.0 0.0 371.00 120 22.6
AS 24.0 53.9 122.2 A8 2.500 2T:24.0 24.00 0.0
A6 24.0 31.2 122.2 2.469 395.00 0.057 22.6
Pipe: 6 0.0 243.2 Al0 371.00 120 22.2
A7 24.0 53.4 -122.2 A6 2.500 2T:24.0 24.00 0.0
A8 24.0 31.2 121.0 2.469 395.00 0.056 22.2
Pipe: 7 0.0 363.2 Al2 371.00 120 21.9
A9 24.0 53.1 -243.2 A8 2.500 2T:24.0 24.00 0.0
A10 24.0 31.2 120.0 2.469 395.00 0.055 21.9
Pipe: 8 0.0 484.6 Al4 371.00 120 21.7
A1l 24.0 52.8 -363.2 AlO0 2.500 T:12.0 12.00 0.0

Al2 24.0 31.

=

121.4 2.469 383.00 0.057 21.7



SPRINKLER SYSTEM HYDRAULIC ANALYSIS Page 6

DATE: 3/16/2015 N:\MY DOCUMENTS\CAL POLY\WATER-BASED\SYSTEM A.SDF
JOB TITLE:
Pipe Tag K-fac Add F1 Add F1 To Fit: L C (Pt)
Frm Node E1 (ft) PT (q) Node/ ID Eg.Ln. F (Pe)
To Node E1 (ft) PT Tot.(Q) Disch Act ID (ft.) T Pf/ft. (Pf)
25.20 100.5 Disch
Pipe: 9 0.0 182.50 120 36.
Al3 24.0 52.6 132.4 10 .500 :12.0 12.00 0.
9 24.0 15.9 232.9 .469 194.50 0.189 36
25.20 97.9 Disch
Pipe: 9A 0.0 12.00 120 0.
9 24.0 15.9 34.5 11 .500 —-———— 0.00 0.
10 24.0 15.1 132.4 .469 12.00 0.066 0.
Pipe: 9B 25.20 97.7 Disch 12.00 120 0.
10 24.0 15.1 -63.3 12 .500 —-———— 0.00 0.
11 24.0 15.0 34.5 .469 12.00 0.006 0.
Pipe: 9C 25.20 97.7 Disch 12.00 120 0.
12 24.0 15.2 -34.5 10 .500 —-———— 0.00 0.
11 24.0 15.0 63.3 .469 12.00 0.017 0.
25.20 98.4 Disch
Pipe: 9D 0.0 152.50 120 15.
Al4 24.0 31.0 63.3 11 .500 :12.0 12.00 0.
12 24.0 15.2 161.6 .469 164.50 0.096 15.
Pipe: 9E 25.20 100.4 Disch 182.50 120 36.
AlS5 24.0 52.5 132.2 6 .500 :12.0 12.00 0.
5 24.0 15.9 232.6 .469 194.50 0.189 36.
Pipe: 10 25.20 97.8 Disch 12.00 120 0.
5 24.0 15.9 34.4 7 .500 —-———— 0.00 0.
6 24.0 15.1 132.2 .469 12.00 0.066 0.
Pipe: 10A 25.20 97.6 Disch 12.00 120 0.
6 24.0 15.1 -63.2 8 .500 —-———— 0.00 0.
7 24.0 15.0 34.4 .469 12.00 0.005 0.
Pipe: 10B 25.20 97.6 Disch 12.00 120 0.
8 24.0 15.2 -34.4 o6 .500 —-———— 0.00 0.
7 24.0 15.0 63.2 .469 12.00 0.017 0.
Pipe: 10C 25.20 98.3 Disch 152.50 120 15.
Al6 24.0 31.0 63.2 7 .500 :12.0 12.00 0.
8 24.0 15.2 161.5 .469 164.50 0.096 15.
Pipe: 10D 25.20 100.4 Disch 182.50 120 36.
Al7 24.0 52.5 132.2 2 .500 :12.0 12.00 0.
1 24.0 15.9 232.6 .469 194.50 0.188 36.
Pipe: 10E 25.20 97.8 Disch 12.00 120 0.
1 24.0 15.9 34.4 3 .500 —-———— 0.00 0.
2 24.0 15.1 132.2 .469 12.00 0.066 0.

o

Notes
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DATE: 3/16/2015 N:\MY DOCUMENTS\CAL POLY\WATER-BASED\SYSTEM A.SDF
JOB TITLE:

Pipe Tag K-fac Add F1 Add F1 To Fit: L C
Frm Node E1 (ft) PT (q) Node/ Nom ID Eg.Ln. F

To Node E1 (ft) PT Tot. (Q) Disch Act ID (ft.) T Pf/ft.
Pipe: 11 25.20 97.6 Disch 12.00 120

2 24.0 15.1 -63.2 4 2.500 -——= 0.00

3 24.0 15.0 34.4 2.469 12.00 0.005
Pipe: 11A 25.20 97.6 Disch 12.00 120

4 24.0 15.2 -34.4 2 2.500 -——= 0.00

3 24.0 15.0 63.2 2.469 12.00 0.017
Pipe: 11B 25.20 98.3 Disch 152.50 120
Al8 24.0 31.0 63.2 3 2.500 T:12.0 12.00

4 24.0 15.2 161.5 2.469 164.50 0.096
Pipe: 12 0.0 939.5 A9 11.00 120
A5 24.0 53.9 121.0 A8 6.000 -——= 0.00

A7 24.0 53.4 1060.4 6.065 11.00 0.039
Pipe: 13 0.0 819.4 All 11.00 120
A7 24.0 53.4 120.0 AlO 6.000 -——= 0.00

A9 24.0 53.1 939.5 6.065 11.00 0.031
Pipe: 14 0.0 698.0 Al3 11.00 120
A9 24.0 53.1 121.4 Al2 6.000 -——= 0.00

All 24.0 52.8 819.4 6.065 11.00 0.024
Pipe: 15 0.0 465.2 AlS 11.00 120
All 24.0 52.8 232.9 9 6.000 -——= 0.00

Al3 24.0 52.6 698.0 6.065 11.00 0.018
Pipe: 16 0.0 232.6 Al7 11.00 120
Al3 24.0 52.6 232.6 5 6.000 -——= 0.00

AlS 24.0 52.5 465.2 6.065 11.00 0.009
Pipe: 17 0.0 0.0 11.00 120
AlS 24.0 52.5 232.6 1 6.000 -——= 0.00

Al7 24.0 52.5 232.6 6.065 11.00 0.002
Pipe: 18 0.0 243.2 AlO 11.00 120
A6 24.0 31.2 -121.0 A7 6.000 -——= 0.00

A8 24.0 31.2 122.2 6.065 11.00 0.001
Pipe: 19 0.0 363.2 Al2 11.00 120
A8 24.0 31.2 -120.0 A9 6.000 -——= 0.00

Al0 24.0 31.2 243.2 6.065 11.00 0.003
Pipe: 20 0.0 484.6 Al4 11.00 120
Al0 24.0 31.2 -121.4 All 6.000 -——= 0.00

Al2 24.0 31.1 363.2 6.065 11.00 0.005
Pipe: 21 0.0 323.0 Ale6 11.00 120
Al2 24.0 31.1 l6l.6 12 6.000 -——= 0.00

Al4 24.0 31.

o

484.6 6.065 11.00 0.009

15.

15.

Notes
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DATE: 3/16/2015 N:\MY DOCUMENTS\CAL POLY\WATER-BASED\SYSTEM A.SDF
JOB TITLE:

Pipe Tag K-fac Add F1 Add F1 To Fit: L C
Frm Node E1 (ft) PT (q) Node/ Nom ID Eg.Ln. F

To Node E1 (ft) PT Tot.(Q) Disch Act ID (ft.) T Pf/ft.
Pipe: 22 0.0 161.5 Al8 11.00 120
Al4 24.0 31.0 161.5 8 6.000 —-———— 0.00

Al6 24.0 31.0 323.0 6.065 11.00 0.004
Pipe: 23 0.0 0.0 11.00 120
Al6 24.0 31.0 161.5 4 6.000 —-———— 0.00

Al8 24.0 31.0 161.5 6.065 11.00 0.001

NOTES (HASS) :

(1) Calculations were performed by the HASS 8.4 computer program
under license no. 16110635 granted by
HRS Systems, Inc.
208 Southside Square
Petersburg, TN 37144
(931) 659-9760

(2) The system has been calculated to provide an average
imbalance at each node of 0.007 gpm and a maximum

imbalance at any node of 0.114 gpm.

(3) Total pressure at each node is used in balancing the system.
Maximum water velocity is 15.6 ft/sec at pipe 9.

(4) The Minimum pump suction pressure under maximum
calculated demand is 18.66 (psi)

(5) Items listed in bold print on the cover sheet

are automatically transferred from the calculation report.

(6) Available pressure at source node BOR under full flow conditions is

14.18 psi compared to the minimum required pressure of 20.00 psi.

(7) PIPE FITTINGS TABLE

Pipe Table Name: STANDARD.PIP

Notes



CONSOLIDATED NUCLEAR SECURITY, LLC (CNS)
P.O. BOX 30020, MAIL DROP 12-106
AMARILLO,TX 79120-0020

HYDRAULIC CALCULATIONS FOR

Bainbridge
Cal Poly 523
Project
DRAWING NUMBER: 1 DATE: MAR 16, 2015
-DESIGN DATA-
REMOTE AREA NUMBER: B REMOTE AREA LOCATION: Mid Top

OCCUPANCY CLASSIFICATION: Class IV Commodity

DENSITY: 0.75 gpm/sq. ft.
AREA OF APPLICATION: 1,584 sg. ft.
COVERAGE PER SPRINKLER: 132 sg. ft.

TYPE OF SPRINKLERS CALCULATED: ESFR EC 25.2k
NUMBER OF SPRINKLERS CALCULATED: 12

HOSE-STREAM DEMAND: 500 gpm
TOTAL WATER REQUIRED (INCLUDING HOSE): 1682.7 gpm
FLOW AND PRESSURE (AT BASE OF RISER):1682.7 gpm @ 20.0 psi

TYPE OF SYSTEM: WET

WATER SUPPLY
Static: 80.0 psi Residual: 60.0 psi Flow: 1000 gpm
Source Elevation Relative to Finished Flow Level: 0 ft.

Calculations performed by HASS under license # 16110635 ,
granted by HRS SYSTEMS, INC.
(Notes continue after pipe calculations results.)
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SPRINKLER SYSTEM HYDRAULIC ANALYSIS Page 3
DATE: 3/16/2015 N:\My Documents\Cal Poly\Water-based\System B.sdf
JOB TITLE:

NFPA WATER SUPPLY DATA

SOURCE STATIC RESID. FLOW AVATIL. TOTAL REQ'D
NODE PRESS. PRESS. @ PRESS. @ DEMAND PRESS.
TAG (PSI) (PSI) (GPM) (PSI) (GPM) (PSI)

BOR 80.0 60.0 1000.0 27.6 1682.7 20.0

Required pressure is 7.6 psi (28%) less than available pressure.

AGGREGATE FLOW ANALYSIS:

PT 3.
PO 3.

- - - - 18.
- - - - 76.

TOTAL FLOW AT SOURCE 1682.7 GPM
TOTAL HOSE STREAM ALLOWANCE AT SOURCE 500.0 GPM
OTHER HOSE STREAM ALLOWANCES 0.0 GPM
TOTAL DISCHARGE FROM ACTIVE SPRINKLERS 1182.7 GPM
NODE ANALYSIS DATA
NODE TAG ELEVATION NODE TYPE PRESSURE DISCHARGE NOTES

(FT) (PST) (GPM)
Bl 3.0 - - - - 75.4 - - -
B2 24.0 - - - - 62.4 - - -
B3 24.0 - - - - 57.8 - - -
B4 24.0 - - - - 54.8 - - -
B5 24.0 - - - - 53.9 - - -
B6 24.0 - - - - 31.2 - - -
B7 24.0 - - - - 53.5 - - -
B8 24.0 - - - - 31.2 - - -
B9 24.0 - - - - 53.2 - - -
B10 24.0 - - - - 31.2 - - -
B11 24.0 - - - - 52.9 - - -
B12 24.0 - - - - 31.1 - - -
B13 24.0 - - - - 52.7 - - -
B14 24.0 - - - - 31.0 - - -
B15 24.0 - - - - 52.6 - - -
Blo6 24.0 - - - - 31.0 - - -
B17 24.0 - - - - 52.6 - - -
B18 24.0 - - - - 30.9 - - -
13 24.0 K=25.20 15.9 100.4
14 24.0 K=25.20 15.1 97.8
15 24.0 K=25.20 15.0 97.6
16 24.0 K=25.20 15.2 98.3
17 24.0 K=25.20 15.9 100.4
18 24.0 K=25.20 15.1 97.8
19 24.0 K=25.20 15.0 97.6
20 24.0 K=25.20 15.2 98.3
21 24.0 K=25.20 15.9 100.5
22 24.0 K=25.20 15.1 97.9
23 24.0 K=25.20 15.0 97.7
24 24.0 K=25.20 15.2 98.4

0 7
0 0
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DATE: 3/16/2015 N:\My Documents\Cal Poly\Water-based\System B.sdf
JOB TITLE:

NODE ANALYSIS DATA
NODE TAG ELEVATION NODE TYPE PRESSURE DISCHARGE NOTES
(F'T) (PSI) (GPM)

BOR 0.0 SOURCE 20.0 1182.7



DATE:

3/16/2015

SPRINKLER SYSTEM HYDRAULIC ANALYSIS

JOB TITLE:

NFPA PIPE DATA

Pipe Tag
Frm Node
To Node

Pipe:
BOR
PI

Pipe:
PI
PO

Pipe:
PO
B1

Pipe:
B1
B2

Pipe:
B2
B3

Pipe:
B3
B4

Pipe:
B4
B5

Pipe:
B5
B6

Pipe:
B7
B8

Pipe:
B9
B10

Pipe:
B1l1
B12

1

1c

24

25

26

27

28

29

30

31

K-fac Add F1 Add Fl1 To
El (ft) PT (q) Node/ Nom ID
E1l (ft) PT Tot.(Q) Disch Act ID
Source 0.0
0.0 20.0 1182.6 PO 8.000
3.0 18.7 1182.7 7.981
0.0 0.0 Fire Pump
3.0 18.7 1182.7 Bl gpm:
3.0 76.0 1182.7 psi

User Defined Five Point Pump Curve:

gpm: 0.0 625.0 1250.0 1562.5

psi: 91.8 90.9 90.0 76.5
0.0 0.0

3.0 76.0 1182.7 B2 8.000

3.0 75.4 1182.7 7.981
0.0 0.0

3.0 75.4 1182.7 B3 6.000

24.0 62.4 1182.7 6.065
0.0 0.0

24.0 62.4 1182.7 B4 6.000

24.0 57.8 1182.7 6.065
0.0 0.0

24.0 57.8 1182.7 BS 6.000

24.0 54.8 1182.7 6.065

0.0 1060.1 B7

24.0 54.8 122.5 B6 6.000

24.0 53.9 1182.7 6.065
0.0 0.0

24.0 53.9 122.5 BS 2.500

24.0 31.2 122.5 2.469
0.0 243.8 B10O

24.0 53.5 -122.5 B6 2.500

24.0 31.2 121.3 2.469
0.0 364.2 Bl2

24.0 53.2 -243.8 BS 2.500

24.0 31.2 120.4 2.469
0.0 483.9 Bl4

24.0 52.9 -364.2 B10 2.500

24.0 31.1 119.7 2.469

Fit:

Eg.Ln.

(ft.)

=l

w O W

.00
.00
.00

Rating Avail.

: 90.0

1875.0
58.5

T:35.0

T:30.0
G: 3.0
A:28.0

2T:24.0

2T:24.0

2T:24.0

2T:24.0

90

35.
43.

21.
61.
82.

81.
14.
95.

48.
14.
62.

14.
18.

371.
24,
395.

371.
24,
395.

371.
24,
395.

371.
24,
395.

1250.0 1182.7

.1

.00
00
00

00
00
00

50
00
50

00
00
00

.50
00
50

00
00
00

00
00
00

00
00
00

00
00
00
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120

0.013

Reg'd.

1182.7
57.3

120

0.013

120

0.048

120

0.048

120

0.048

120

0.048

120

0.058

120

0.056

120

0.056

120

0.055

22.

22.

22.

22.

22.

22.

21.

21.

U1 O

Notes
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DATE: 3/16/2015 N:\My Documents\Cal Poly\Water-based\System B.sdf
JOB TITLE:
Pipe Tag K-fac Add F1 Add F1 To Fit: L C (Pt)
Frm Node E1 (ft) PT (q) Node/ ID Eg.Ln. F (Pe)
To Node E1l (ft) PT Tot.(Q) Disch Act ID (ft.) T Pf/ft. (Pf)
25.20 100.5 Disch
Pipe: 31A 0.0 182.50 120 36.
B13 24.0 52.7 132.6 22 .500 :12.0 12.00 0.
21 24.0 15.9 233.1 .469 194.50 0.189 36
25.20 97.9 Disch
Pipe: 32 0.0 12.00 120 0.
21 24.0 15.9 34.7 23 .500 -———= 0.00 0.
22 24.0 15.1 132.6 .469 12.00 0.067 0.
Pipe: 32A 25.20 97.7 Disch 12.00 120 0.
22 24.0 15.1 -63.0 24 .500 -———= 0.00 0.
23 24.0 15.0 34.7 .469 12.00 0.006 0.
Pipe: 32B 25.20 97.7 Disch 12.00 120 0.
24 24.0 15.2 -34.7 22 .500 -———= 0.00 0.
23 24.0 15.0 63.0 .469 12.00 0.017 0.
25.20 98.4 Disch
Pipe: 32C 0.0 152.50 120 15.
B14 24.0 31.0 63.0 23 .500 :12.0 12.00 0.
24 24.0 15.2 161.4 .469 164.50 0.096 15.
Pipe: 32D 25.20 100.4 Disch 182.50 120 36.
B15 24.0 52.6 132.5 18 .500 :12.0 12.00 0.
17 24.0 15.9 232.9 .469 194.50 0.189 36.
Pipe: 32E 25.20 97.8 Disch 12.00 120 0.
17 24.0 15.9 34.6 19 .500 -———= 0.00 0.
18 24.0 15.1 132.5 .469 12.00 0.067 0.
Pipe: 33 25.20 97.6 Disch 12.00 120 0.
18 24.0 15.1 -63.0 20 .500 -———= 0.00 0.
19 24.0 15.0 34.6 .469 12.00 0.006 0.
Pipe: 33A 25.20 97.6 Disch 12.00 120 0.
20 24.0 15.2 -34.6 18 .500 -———= 0.00 0.
19 24.0 15.0 63.0 .469 12.00 0.017 0.
Pipe: 33B 25.20 98.3 Disch 152.50 120 15.
B16 24.0 31.0 63.0 19 .500 :12.0 12.00 0.
20 24.0 15.2 161.3 .469 164.50 0.096 15.
Pipe: 33C 25.20 100.4 Disch 182.50 120 36.
B17 24.0 52.6 132.4 14 .500 :12.0 12.00 0.
13 24.0 15.9 232.8 .469 194.50 0.189 36.
Pipe: 33D 25.20 97.8 Disch 12.00 120 0.
13 24.0 15.9 34.6 15 .500 -———= 0.00 0.
14 24.0 15.1 132.4 .469 12.00 0.066 0.

Notes
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DATE: 3/16/2015 N:\My Documents\Cal Poly\Water-based\System B.sdf
JOB TITLE:

Pipe Tag K-fac Add F1 Add F1 To Fit: L C
Frm Node E1 (ft) PT (q) Node/ Nom ID Eg.Ln. F

To Node E1 (ft) PT Tot. (Q) Disch Act ID (ft.) T Pf/ft.
Pipe: 33E 25.20 97.6 Disch 12.00 120
14 24.0 15.1 -63.0 16 2.500 -———= 0.00

15 24.0 15.0 34.6 2.469 12.00 0.006
Pipe: 34 25.20 97.6 Disch 12.00 120
16 24.0 15.2 -34.6 14 2.500 -———= 0.00

15 24.0 15.0 63.0 2.469 12.00 0.017
Pipe: 34A 25.20 98.3 Disch 152.50 120
B18 24.0 30.9 63.0 15 2.500 T:12.0 12.00

16 24.0 15.2 161.2 2.469 164.50 0.096
Pipe: 35 0.0 938.8 B9 11.00 120
B5 24.0 53.9 121.3 B3 6.000 -———= 0.00

B7 24.0 53.5 1060.1 6.065 11.00 0.039
Pipe: 36 0.0 818.5 BI11 11.00 120
B7 24.0 53.5 120.4 B10 6.000 -———= 0.00

B9 24.0 53.2 938.8 6.065 11.00 0.031
Pipe: 37 0.0 698.7 B13 11.00 120
B9 24.0 53.2 119.7 B12 6.000 -———= 0.00

B11 24.0 52.9 818.5 6.065 11.00 0.024
Pipe: 38 0.0 465.7 BI15 11.00 120
B11 24.0 52.9 233.1 21 6.000 -———= 0.00

B13 24.0 52.7 698.7 6.065 11.00 0.018
Pipe: 39 0.0 232.8 B17 11.00 120
B13 24.0 52.7 232.9 17 6.000 -———= 0.00

B15 24.0 52.6 465.7 6.065 11.00 0.009
Pipe: 40 0.0 0.0 11.00 120
B15 24.0 52.6 232.8 13 6.000 -———= 0.00

B17 24.0 52.6 232.8 6.065 11.00 0.002
Pipe: 41 0.0 243.8 BI1O 11.00 120
B6 24.0 31.2 -121.3 B7 6.000 -———= 0.00

B8 24.0 31.2 122.5 6.065 11.00 0.001
Pipe: 42 0.0 364.2 Bl12 11.00 120
B8 24.0 31.2 -120.4 B9 6.000 -———= 0.00

B10 24.0 31.2 243.8 6.065 11.00 0.003
Pipe: 43 0.0 483.9 B1l4 11.00 120
B10 24.0 31.2 -119.7 B11 6.000 -———= 0.00

B12 24.0 31.1 364.2 6.065 11.00 0.005
Pipe: 44 0.0 322.5 Blo 11.00 120
B12 24.0 31.1 161.4 24 6.000 -———= 0.00

B14 24.0 31.

o

483.9 6.065 11.00 0.009

15.

15.

Notes



SPRINKLER SYSTEM HYDRAULIC ANALYSIS

DATE: 3/16/2015

JOB TITLE:

Pipe Tag K-fac Add F1 Add F1 To
Frm Node E1 (ft) PT (q) Node/ Nom
To Node E1l (ft) PT Tot. (Q) Disch Act
Pipe: 45 0.0 161.2 B18

Bl4 24.0 31.0 161.3 20 6
B1l6 24.0 31.0 322.5 6
Pipe: 46 0.0 0.0

B1l6 24.0 31.0 161.2 16 6
B18 24.0 30.9 161.2 6

NOTES (HASS) :

ID
ID

.000
.065

.000
.065

Fit:

Eg.Ln.

(ft.)

(1) Calculations were performed by the HASS 8.4 computer

under license no. 16110635
HRS Systems,
208 Southside Square

Inc.

Petersburg, TN
(931) 659-9760

37144

granted by

(2) The system has been calculated to provide an average
imbalance at each node of 0.004 gpm and a maximum

imbalance at any node of 0.071 gpm.

(3) Total pressure at each node is used in balancing the
Maximum water velocity is 15.6 ft/sec at pipe 31A.

(4) The Minimum pump suction pressure under maximum

calculated demand is 18.66 (psi)

(5) Items listed in bold print on the cover sheet

|

11.
.00
11.

11.
.00
11.

00

00

00

00

program

system.

are automatically transferred from the calculation report.

Page 8
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Pf/ft.

120

0.004

120

0.001

(6) Available pressure at source node BOR under full flow conditions is
15.64 psi compared to the minimum required pressure of 20.00 psi.

(7) PIPE FITTINGS TABLE

Pipe Table Name: STANDARD.PIP

Notes



CONSOLIDATED NUCLEAR SECURITY, LLC (CNS)
P.O. BOX 30020, MAIL DROP 12-106
AMARILLO,TX 79120-0020

HYDRAULIC CALCULATIONS FOR

Bainbridge
Cal Poly 523
Project
DRAWING NUMBER: 1 DATE: MAR 17, 2015
-DESIGN DATA-
REMOTE AREA NUMBER: C REMOTE AREA LOCATION: Mid Bottom

OCCUPANCY CLASSIFICATION: Class IV Commodity

DENSITY: 0.75 gpm/sq. ft.
AREA OF APPLICATION: 1,584 sg. ft.
COVERAGE PER SPRINKLER: 132 sg. ft.

TYPE OF SPRINKLERS CALCULATED: ESFR EC 25.2k
NUMBER OF SPRINKLERS CALCULATED: 12

HOSE-STREAM DEMAND: 500 gpm
TOTAL WATER REQUIRED (INCLUDING HOSE): 1683.7 gpm
FLOW AND PRESSURE (AT BASE OF RISER):1683.7 gpm @ 20.0 psi

TYPE OF SYSTEM: WET

WATER SUPPLY
Static: 80.0 psi Residual: 60.0 psi Flow: 1000 gpm
Source Elevation Relative to Finished Flow Level: 0 ft.

Calculations performed by HASS under license # 16110635 ,
granted by HRS SYSTEMS, INC.
(Notes continue after pipe calculations results.)
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SPRINKLER SYSTEM HYDRAULIC ANALYSIS Page 3
DATE: 3/17/2015 N:\MY DOCUMENTS\CAL POLY\WATER-BASED\SYSTEM C.SDF
JOB TITLE:

NFPA WATER SUPPLY DATA

SOURCE STATIC RESID. FLOW AVATIL. TOTAL REQ'D
NODE PRESS. PRESS. @ PRESS. @ DEMAND PRESS.
TAG (PSI) (PSI) (GPM) (PSI) (GPM) (PSI)

BOR 80.0 60.0 1000.0 27.6 1683.7 20.0

Required pressure is 7.6 psi (27%) less than available pressure.

AGGREGATE FLOW ANALYSIS:

PT 3.
PO 3.

- - - - 18.
- - - - 71.

TOTAL FLOW AT SOURCE 1683.7 GPM
TOTAL HOSE STREAM ALLOWANCE AT SOURCE 500.0 GPM
OTHER HOSE STREAM ALLOWANCES 0.0 GPM
TOTAL DISCHARGE FROM ACTIVE SPRINKLERS 1183.7 GPM
NODE ANALYSIS DATA
NODE TAG ELEVATION NODE TYPE PRESSURE DISCHARGE NOTES

(FT) (PST) (GPM)
Cl 3.0 - - - - 70.8 - - -
C2 24.0 - - - - 60.7 - - -
C3 24.0 - - - - 52.6 - - -
c4 24.0 - - - - 49.5 - - -
c5 24.0 - - - - 48.5 - - -
C6 24.0 - - - - 27.7 - - -
c7 24.0 - - - - 48.1 - - -
Cc8 24.0 - - - - 27.7 - - -
Cco9 24.0 - - - - 47.7 - - -
C10 24.0 - - - - 27.6 - - -
c1l1 24.0 - - - - 47.5 - - -
Ccl2 24.0 - - - - 27.6 - - -
C13 24.0 - - - - 45.5 - - -
Cl4 24.0 - - - - 27.5 - - -
C15 24.0 - - - - 45.4 - - -
Clo 24.0 - - - - 27.5 - - -
Cc17 24.0 - - - - 45.4 - - -
Cc18 24.0 - - - - 27.4 - - -
25 24.0 K=25.20 16.0 100.7
26 24.0 K=25.20 15.1 97.9
27 24.0 K=25.20 15.0 97.6
28 24.0 K=25.20 15.2 98.1
29 24.0 K=25.20 16.0 100.8
30 24.0 K=25.20 15.1 97.9
31 24.0 K=25.20 15.0 97.6
32 24.0 K=25.20 15.2 98.1
33 24.0 K=25.20 16.0 100.9
34 24.0 K=25.20 15.1 98.0
35 24.0 K=25.20 15.0 97.7
36 24.0 K=25.20 15.2 98.2

0 7
0 3
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DATE: 3/17/2015 N:\MY DOCUMENTS\CAL POLY\WATER-BASED\SYSTEM C.SDF

JOB TITLE:

NODE ANALYSIS DATA

NODE TAG ELEVATION NODE TYPE PRESSURE DISCHARGE NOTES
(F'T) (PSI) (GPM)

BOR 0.0 SOURCE 20.0 1183.7
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DATE: 3/17/2015 N:\MY DOCUMENTS\CAL POLY\WATER-BASED\SYSTEM C.SDF
JOB TITLE:

NFPA PIPE DATA

Pipe Tag K-fac Add F1 Add F1 To Fit: L C (Pt)

Frm Node E1 (ft) PT (q) Node/ Nom ID Eg.Ln. F (Pe) Notes
To Node E1 (ft) PT Tot. (Q) Disch Act ID (ft.) T Pf/ft. (P£f)

Pipe: 1 Source 1183.6 PO 3.00 120 1.3

BOR 0.0 20.0 0.2 8.000 -——= 0.00 -1.3

PI 3.0 18.7 1183.7 7.981 3.00 0.013 0.0

Pipe: la 0.0 0.0 Fire Pump Rating Avail. Reqg'd.

PI 3.0 18.7 1183.7 cC1 gpm: 1250.0 1183.7 1183.7

PO 3.0 71.3 1183.6 psi: 80.0 80.1 52.6

User Defined Five Point Pump Curve:

gpm: 0.0 625.0 1250.0 1562.5 1875.0
psi: 81.6 80.8 80.0 68.0 52.0
Pipe: 1B 0.0 0.0 8.00 120 0.5
PO 3.0 71.3  1183.7 C2 8.000 T:35.0 35.00 0.0
c1 3.0 70.8  1183.7 7.981 43.00 0.013 0.5
Pipe: 2 0.0 0.0 E:18.0 21.00 120 10.0
c1 3.0 70.8 1183.7 C3 8.000 G: 4.0 53.00 -9.1
c2 24.0 60.7 1183.7 7.981 A:31.0 74.00 0.013 0.9
Pipe: 3 0.0 0.0 156.00 120 8.2
c2 24.0 60.7 1183.7 cC4 6.000 E:14.0 14.00 0.0
c3 24.0 52.6  1183.7 6.065 170.00 0.048 8.2
Pipe: 49 0.0 0.0 50.00 120 3.1
c3 24.0 52.6 1183.7 C5 6.000 E:14.0 14.00 0.0
c4 24.0 49.5  1183.7 6.065 64.00 0.048 3.1
Pipe: 50 0.0 1066.8 C7 6.00 120 1.0
c4 24.0 49.5 116.9 C6 6.000 E:14.0 14.00 0.0
c5 24.0 48.5  1183.7 6.065 20.00 0.048 1.0
Pipe: 51 0.0 0.0 371.00 120 20.8
c5 24.0 48.5 116.9 C8 2.500 2T:24.0 24.00 0.0
cé 24.0 27.7 116.9 2.469 395.00 0.053 20.8
Pipe: 52 0.0 232.4 C10 371.00 120 20.4
c7 24.0 48.1 -116.9 C6 2.500 2T:24.0 24.00 0.0
c8 24.0 27.7 115.6 2.469 395.00 0.052 20.4
Pipe: 53 0.0 347.0 cC12 371.00 120 20.1
co 24.0 47.7 -232.4 CS8 2.500 2T:24.0 24.00 0.0
C10 24.0 27.6 114.6 2.469 395.00 0.051 20.1
Pipe: 54 0.0 460.9 Cl4 371.00 120 19.9
c11 24.0 47.5  -347.0 C10 2.500 2T:24.0 24.00 0.0

Cl2 24.0 27.

o

113.9 2.469 395.00 0.050 19.9
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DATE: 3/17/2015 N:\MY DOCUMENTS\CAL POLY\WATER-BASED\SYSTEM C.SDF
JOB TITLE:
Pipe Tag K-fac Add F1 Add F1 To Fit: L C (Pt)
Frm Node E1 (ft) PT (q) Node/ ID Eg.Ln. F (Pe)
To Node E1 (ft) PT Tot.(Q) Disch Act ID (ft.) T Pf/ft. (Pf)
25.20 100.9 Disch
Pipe: 55 0.0 134.50 120 29.5
C1l3 24.0 45.5 140.3 34 .500 :12.0 12.00 0.0
33 24.0 16.0 241.2 .469 146.50 0.202 29.5
25.20 98.0 Disch
Pipe: 55A 0.0 12.00 120 0.9
33 24.0 16.0 42.3 35 .500 —-———— 0.00 0.0
34 24.0 15.1 140.3 .469 12.00 0.074 0.9
Pipe: 55B 25.20 97.7 Disch 12.00 120 0.1
34 24.0 15.1 -55.5 36 .500 —-———— 0.00 0.0
35 24.0 15.0 42.3 .469 12.00 0.008 0.1
Pipe: 55C 25.20 97.7 Disch 12.00 120 0.2
36 24.0 15.2 -42.3 34 .500 —-———— 0.00 0.0
35 24.0 15.0 55.5 .469 12.00 0.013 0.2
25.20 98.2 Disch
Pipe: 55D 0.0 128.50 120 12.3
Cl4 24.0 27.5 55.5 35 .500 :12.0 12.00 0.0
36 24.0 15.2 153.7 .469 140.50 0.088 12.3
Pipe: 55E 25.20 100.8 Disch 134.50 120 29.5
C1l5 24.0 45.4 140.1 30 .500 :12.0 12.00 0.0
29 24.0 16.0 240.9 .469 146.50 0.201 29.5
Pipe: 56 25.20 97.9 Disch 12.00 120 0.9
29 24.0 16.0 42.2 31 .500 —-———— 0.00 0.0
30 24.0 15.1 140.1 .469 12.00 0.074 0.9
Pipe: 56A 25.20 97.6 Disch 12.00 120 0.1
30 24.0 15.1 -55.5 32 .500 —-———— 0.00 0.0
31 24.0 15.0 42 .2 .469 12.00 0.008 0.1
Pipe: 56B 25.20 97.6 Disch 12.00 120 0.2
32 24.0 15.2 -42.2 30 .500 —-———— 0.00 0.0
31 24.0 15.0 55.5 .469 12.00 0.013 0.2
Pipe: 56C 25.20 98.1 Disch 128.50 120 12.3
Clo 24.0 27.5 55.5 31 .500 :12.0 12.00 0.0
32 24.0 15.2 153.6 .469 140.50 0.087 12.3
Pipe: 56D 25.20 100.7 Disch 134.50 120 29.4
c1l7 24.0 45.4 140.0 26 .500 :12.0 12.00 0.0
25 24.0 16.0 240.8 .469 146.50 0.201 29.4
Pipe: 56E 25.20 97.9 Disch 12.00 120 0.9
25 24.0 16.0 42.1 27 .500 —-———— 0.00 0.0
26 24.0 15.1 140.0 .469 12.00 0.074 0.9

Notes
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DATE: 3/17/2015 N:\MY DOCUMENTS\CAL POLY\WATER-BASED\SYSTEM C.SDF
JOB TITLE:

Pipe Tag K-fac Add F1 Add F1 To Fit: L C
Frm Node E1 (ft) PT (q) Node/ Nom ID Eg.Ln. F

To Node E1 (ft) PT Tot. (Q) Disch Act ID (ft.) T Pf/ft.
Pipe: 57 25.20 97.6 Disch 12.00 120
26 24.0 15.1 -55.5 28 2.500 -——= 0.00

27 24.0 15.0 42.1 2.469 12.00 0.008
Pipe: 57A 25.20 97.6 Disch 12.00 120
28 24.0 15.2 -42.1 26 2.500 -——= 0.00

27 24.0 15.0 55.5 2.469 12.00 0.013
Pipe: 57B 25.20 98.1 Disch 128.50 120
C18 24.0 27.4 55.5 27 2.500 T:12.0 12.00

28 24.0 15.2 153.6 2.469 140.50 0.087
Pipe: 57C 0.0 951.3 C9 11.00 120
C5 24.0 48.5 115.6 C8 6.000 -——= 0.00

Cc7 24.0 48.1 1066.8 6.065 11.00 0.040
Pipe: 57D 0.0 836.7 Cl1 11.00 120
Cc7 24.0 48.1 114.6 C10 6.000 -——= 0.00

C9 24.0 47.7 951.3 6.065 11.00 0.032
Pipe: 57E 0.0 722.8 C13 11.00 120
C9 24.0 47.7 113.9 cC12 6.000 -——= 0.00

Cl1 24.0 47.5 836.7 6.065 11.00 0.025
Pipe: 57F 0.0 481.6 C15 71.00 120
Cl1 24.0 47.5 241.2 33 6.000 2E:28.0 28.00

C1l3 24.0 45.5 722.8 6.065 99.00 0.019
Pipe: 62 0.0 240.8 C17 11.00 120
C1l3 24.0 45.5 240.9 29 6.000 -——= 0.00

C1l5 24.0 45.4 481.6 6.065 11.00 0.009
Pipe: 63 0.0 0.0 11.00 120
C1l5 24.0 45.4 240.8 25 6.000 -——= 0.00

C1l7 24.0 45.4 240.8 6.065 11.00 0.003
Pipe: 64 0.0 232.4 cCl0 11.00 120
Cé6 24.0 27.7 -115.6 C7 6.000 -——= 0.00

C8 24.0 27.7 116.9 6.065 11.00 0.001
Pipe: 65 0.0 347.0 Cl2 11.00 120
C8 24.0 27.7 -114.6 C9 6.000 -——= 0.00

C1l0 24.0 27.6 232.4 6.065 11.00 0.002
Pipe: 66 0.0 460.9 cCl4 11.00 120
C1l0 24.0 27.6 -113.9 C1l1 6.000 -——= 0.00

Clz 24.0 27.6 347.0 6.065 11.00 0.005
Pipe: 67 0.0 307.2 Cl6 11.00 120
Clz 24.0 27.6 153.7 36 6.000 -——= 0.00

Cl4 24.0 27.

u

460.9 6.065 11.00 0.008

12.

12.

Notes
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DATE: 3/17/2015

JOB TITLE:

Pipe Tag K-fac Add F1 Add F1 To
Frm Node E1 (ft) PT (q) Node/ Nom
To Node E1l (ft) PT Tot. (Q) Disch Act
Pipe: 68 0.0 153.6 C18

Cl4 24.0 27.5 153.6 32 6
Cle 24.0 27.5 307.2 6
Pipe: 69 0.0 0.0

Cle 24.0 27.5 153.6 28 6
C1l8 24.0 27.4 153.6 6

NOTES (HASS) :

ID
ID

.000
.065

.000
.065

Fit:

Eg.Ln.

(ft.)

(1) Calculations were performed by the HASS 8.4 computer

under license no. 16110635
HRS Systems,

208 Southside Square

Petersburg, TN

(931) 659-9760

Inc.

37144

granted by

(2) The system has been calculated to provide an average
imbalance at each node of 0.003 gpm and a maximum

imbalance at any node of 0.053 gpm.

(3) Total pressure at each node is used in balancing the
Maximum water velocity is 16.2 ft/sec at pipe 55.

(4) The Minimum pump suction pressure under maximum

calculated demand is 18.66 (psi)

(5) Items listed in bold print on the cover sheet

|

11.
.00
11.

11.
.00
11.

00

00

00

00

program

system.

are automatically transferred from the calculation report.
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Pf/ft.

120

0.004

120

0.001

(6) Available pressure at source node BOR under full flow conditions is
16.53 psi compared to the minimum required pressure of 20.00 psi.

(7) PIPE FITTINGS TABLE

Pipe Table Name: STANDARD.PIP

Notes



CONSOLIDATED NUCLEAR SECURITY, LLC (CNS)
P.O. BOX 30020, MAIL DROP 12-106
AMARILLO,TX 79120-0020

HYDRAULIC CALCULATIONS FOR

Bainbridge
Cal Poly 523
Project
DRAWING NUMBER: 1 DATE: MAR 17, 2015
-DESIGN DATA-
REMOTE AREA NUMBER: D REMOTE AREA LOCATION: Bottom

OCCUPANCY CLASSIFICATION: Class IV Commodity

DENSITY: 0.75 gpm/sq. ft.
AREA OF APPLICATION: 1,584 sg. ft.
COVERAGE PER SPRINKLER: 132 sg. ft.

TYPE OF SPRINKLERS CALCULATED: ESFR EC 25.2k
NUMBER OF SPRINKLERS CALCULATED: 12

HOSE-STREAM DEMAND: 500 gpm
TOTAL WATER REQUIRED (INCLUDING HOSE): 1681.7 gpm
FLOW AND PRESSURE (AT BASE OF RISER):1681.7 gpm @ 20.0 psi

TYPE OF SYSTEM: WET

WATER SUPPLY
Static: 80.0 psi Residual: 60.0 psi Flow: 1000 gpm
Source Elevation Relative to Finished Flow Level: 0

Calculations performed by HASS under license # 16110635 ,
granted by HRS SYSTEMS, INC.
(Notes continue after pipe calculations results.)

ft.
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SPRINKLER SYSTEM HYDRAULIC ANALYSIS
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DATE: 3/17/2015 N:\MY DOCUMENTS\CAL POLY\WATER-BASED\SYSTEM D.SDF
JOB TITLE:

NFPA WATER SUPPLY DATA

SOURCE STATIC RESID. FLOW AVATIL. TOTAL REQ'D
NODE PRESS. PRESS. @ PRESS. @ DEMAND PRESS.
TAG (PSI) (PSI) (GPM) (PSI) (GPM) (PSI)

BOR 80.0 60.0 1000.0 27.7 1681.7 20.0

Required pressure is 7.7 psi (28%) less than available pressure.

AGGREGATE FLOW ANALYSIS:

PT 3.
PO 3.

- - - - 18.
- - - - 71.

TOTAL FLOW AT SOURCE 1681.7 GPM
TOTAL HOSE STREAM ALLOWANCE AT SOURCE 500.0 GPM
OTHER HOSE STREAM ALLOWANCES 0.0 GPM
TOTAL DISCHARGE FROM ACTIVE SPRINKLERS 1181.7 GPM
NODE ANALYSIS DATA
NODE TAG ELEVATION NODE TYPE PRESSURE DISCHARGE NOTES

(FT) (PST) (GPM)
D1 3.0 - - - - 70.8 - - -
D2 24.0 - - - - 57.8 - - -
D5 24.0 - - - - 45.6 - - -
D6 24.0 - - - - 30.7 - - -
D7 24.0 - - - - 45.2 - - -
D8 24.0 - - - - 30.7 - - -
D9 24.0 - - - - 44 .8 - - -
D10 24.0 - - - - 30.7 - - -
D11 24.0 - - - - 44 .5 - - -
D12 24.0 - - - - 30.6 - - -
D13 24.0 - - - - 44 .3 - - -
D14 24.0 - - - - 30.6 - - -
D15 24.0 - - - - 44 .1 - - -
D16 24.0 - - - - 30.4 - - -
D17 24.0 - - - - 44 .0 - - -
D18 24.0 - - - - 30.4 - - -
D19 24.0 - - - - 44 .0 - - -
D20 24.0 - - - - 30.4 - - -
37 24.0 K=25.20 15.7 99.9
38 24.0 K=25.20 15.0 97.7
39 24.0 K=25.20 15.0 97.6
40 24.0 K=25.20 15.3 98.5
41 24.0 K=25.20 15.7 99.9
42 24.0 K=25.20 15.0 97.7
43 24.0 K=25.20 15.0 97.6
44 24.0 K=25.20 15.3 98.5
45 24.0 K=25.20 15.8 100.0
46 24.0 K=25.20 15.1 97.8
47 24.0 K=25.20 15.0 97.7
48 24.0 K=25.20 15.3 98.6

0 7
0 3
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DATE: 3/17/2015 N:\MY DOCUMENTS\CAL POLY\WATER-BASED\SYSTEM D.SDF

JOB TITLE:

NODE ANALYSIS DATA

NODE TAG ELEVATION NODE TYPE PRESSURE DISCHARGE NOTES
(F'T) (PSI) (GPM)

BOR 0.0 SOURCE 20.0 1181.7



DATE:

3/1

SPRINKLER SYSTEM HYDRAULIC ANALYSIS

7/2015

JOB TITLE:

NFPA PIPE DATA

Pipe Tag
Frm Node
To Node

Pipe:
BOR
PI

Pipe:
PI
PO

Pipe:
PO
D1

Pipe:
D1
D2

Pipe:
D2
D5

Pipe:
D5
D6

Pipe:
D7
D8

Pipe:
D9
D10

Pipe:
D11
D12

Pipe:
D13
D14

Pipe:
D15
45

1

1c

70

73

74

75

76

77

TTA

78

Source
20.0
18.7

User Defined Five Point Pump Curve:

gpm: 0.0
psi:

0.0

3.0 71.3
3.0 70.8
0.0

3.0 70.8
24.0 57.8
0.0

24.0 57.8
24.0 45.6
0.0

24.0 45.6
24.0 30.7
0.0

24.0 45.2
24.0 30.7
0.0

24.0 44 .8
24.0 30.7
0.0

24.0 44 .5
24.0 30.6
0.0

24.0 44 .3
24.0 30.6
25.20

24.0 44 .1
24.0 15.8

91.8

Add F1 Add F1l To
(q) Node/ Nom ID
Tot. (Q) Disch Act ID
0.0
1181.7 PO 8.000
1181.7 7.981
0.0 Fire Pump
1181.7 D1 gpm:
1181.8 psi
625.0 1250.0 1562.5
90.9 90.0 76.5
0.0
1181.7 D2 8.000
1181.7 7.981
0.0
1181.7 D5 6.000
1181.7 6.065
1075.9 D7
105.8 D6 6.000
1181.7 6.065
0.0
105.8 D8 2.500
105.8 2.469
209.9D10
-105.8 D6 2.500
104.1 2.469
312.6D12
-209.9 D8 2.500
102.7 2.469
414 .3D14
-312.6 D10 2.500
101.7 2.469
515.4D16
-414.3 D12 2.500
101.1 2.469
100.0 Disch
0.0
122.2 46 2.500
222.3 2.469

Fit:

Eg.Ln.

(ft.)

=l

w O W

.00
.00
.00

Rating Avail.

1875.0
58.5

T:35.0

T:30.0

G: 3.0

A:28.0

2T:24.0

2T:24.0

2T:24.0

2T:24.0

2T:24.0

90

35.
43.

21.
61.
82.

240.
14.
254.

316.
24,
340.

316.00

24
340

316.00

24
340

316.00

24
340

316.00

24
340

151
12
163

1250.0 1181.8
: 90.0

.1

.00
00
00

00
00
00

00
00
00

00
00
00

.00
.00

.00
.00

.00
.00

.00
.00

.50
.00
.50

Page 5
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120

0.013

Reg'd.

1181.8
52.7

120

0.013

120

0.048

120

0.048

120

0.044

120

0.043

120

0.042

120

0.041

120

0.040

120

0.173

(Pe) Notes

o
. .
o
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DATE: 3/17/2015 N:\MY DOCUMENTS\CAL POLY\WATER-BASED\SYSTEM D.SDF
JOB TITLE:
Pipe Tag K-fac Add F1 Add F1 To Fit: L C (Pt)
Frm Node E1 (ft) PT (q) Node/ Nom ID Eg.Ln. F (Pe)
To Node E1 (ft) PT Tot.(Q) Disch Act ID (ft.) T Pf/ft. (Pf)
25.20 97.8 Disch
Pipe: 78A 0.0 12.00 120 0.
45 24.0 15.8 24 .4 47 2.500 —-———— 0.00 0.
46 24.0 15.1 122.2 2.469 12.00 0.057 0.
Pipe: 79 25.20 97.7 Disch 12.00 120 0.
46 24.0 15.1 -73.3 48 2.500 —-———— 0.00 0.
47 24.0 15.0 24 .4 2.469 12.00 0.003 0.
Pipe: 79A 25.20 97.7 Disch 12.00 120 0.
48 24.0 15.3 -24.4 46 2.500 —-———— 0.00 0.
47 24.0 15.0 73.3 2.469 12.00 0.022 0.
25.20 98.6 Disch
Pipe: 79B 0.0 128.50 120 15.
D16 24.0 30.4 73.3 47 2.500 T:12.0 12.00 0.
48 24.0 15.3 171.9 2.469 140.50 0.108 15.
Pipe: 79C 25.20 99.9 Disch 151.50 120 28.
D17 24.0 44 .0 122.1 42 2.500 T:12.0 12.00 0.
41 24.0 15.7 222.0 2.469 163.50 0.173 28.
Pipe: 79D 25.20 97.7 Disch 12.00 120 0.
41 24.0 15.7 24.3 43 2.500 —-———— 0.00 0.
42 24.0 15.0 122.1 2.469 12.00 0.057 0.
Pipe: 79E 25.20 97.6 Disch 12.00 120 0.
42 24.0 15.0 -73.3 44 2.500 —-———— 0.00 0.
43 24.0 15.0 24 .3 2.469 12.00 0.003 0.
Pipe: 80 25.20 97.6 Disch 12.00 120 0.
44 24.0 15.3 -24.3 42 2.500 —-———— 0.00 0.
43 24.0 15.0 73.3 2.469 12.00 0.022 0.
25.20 98.5 Disch
Pipe: 80A 0.0 128.50 120 15.
D18 24.0 30.4 73.3 43 2.500 T:12.0 12.00 0.
44 24.0 15.3 171.8 2.469 140.50 0.108 15.
Pipe: 80B 25.20 99.9 Disch 151.50 120 28.
D19 24.0 44 .0 122.0 38 2.500 T:12.0 12.00 0.
37 24.0 15.7 222.0 2.469 163.50 0.173 28.
Pipe: 80C 25.20 97.7 Disch 12.00 120 0.
37 24.0 15.7 24.3 39 2.500 —-———— 0.00 0.
38 24.0 15.0 122.0 2.469 12.00 0.057 0.
Pipe: 80D 25.20 97.6 Disch 12.00 120 0.
38 24.0 15.0 -73.3 40 2.500 —-———— 0.00 0.

39 24.0 15.0 24.3 2.469 12.00 0.003 0.

Notes
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DATE: 3/17/2015 N:\MY DOCUMENTS\CAL POLY\WATER-BASED\SYSTEM D.SDF

JOB TITLE:

Pipe Tag K-fac Add F1 Add F1 To Fit: L C (Pt)
Frm Node E1 (ft) PT (q) Node/ Nom ID Eg.Ln. F (Pe) Notes
To Node E1 (ft) PT Tot.(Q) Disch Act ID (ft.) T Pf/ft. (Pf)
Pipe: 80E 25.20 97.6 Disch 12.00 120 0.3
40 24.0 15.3 -24.3 38 2.500 —-———— 0.00 0.0
39 24.0 15.0 73.3 2.469 12.00 0.022 0.3
Pipe: 81 25.20 98.5 Disch 128.50 120 15.1
D20 24.0 30.4 73.3 39 2.500 T:12.0 12.00 0.0
40 24.0 15.3 171.7 2.469 140.50 0.108 15.1
Pipe: 82 0.0 971.8 D9 11.00 120 0.4
D5 24.0 45.6 104.1 D8 6.000 —-———— 0.00 0.0
D7 24.0 45.2 1075.9 6.065 11.00 0.040 0.4
Pipe: 83 0.0 869.1 D11 11.00 120 0.4
D7 24.0 45.2 102.7 D10 6.000 —-———— 0.00 0.0
D9 24.0 44 .8 971.8 6.065 11.00 0.033 0.4
Pipe: 84 0.0 767.3 D13 11.00 120 0.3
D9 24.0 44 .8 101.7 D12 6.000 —-———— 0.00 0.0
D11 24.0 44 .5 869.1 6.065 11.00 0.027 0.3
Pipe: 85 0.0 666.2 D15 11.00 120 0.2
D11 24.0 44 .5 101.1 D14 6.000 —-———— 0.00 0.0
D13 24.0 44 .3 767.3 6.065 11.00 0.022 0.2
Pipe: 86 0.0 444.0 D17 11.00 120 0.2
D13 24.0 44 .3 222.3 45 6.000 —-———— 0.00 0.0
D15 24.0 44 .1 666.2 6.065 11.00 0.017 0.2
Pipe: 87 0.0 222.0 D19 11.00 120 0.1
D15 24.0 44 .1 222.0 41 6.000 —-———— 0.00 0.0
D17 24.0 44 .0 444 .0 6.065 11.00 0.008 0.1
Pipe: 88 0.0 0.0 11.00 120 0.0
D17 24.0 44 .0 222.0 37 6.000 —-———— 0.00 0.0
D19 24.0 44 .0 222.0 6.065 11.00 0.002

Pipe: 89 0.0 209.9D10 11.00 120 0.0
D6 24.0 30.7 -104.1 D7 6.000 —-———— 0.00 0.0
D8 24.0 30.7 105.8 6.065 11.00 0.001 0.0
Pipe: 90 0.0 312.6D12 11.00 120 0.0
D8 24.0 30.7 -102.7 D9 6.000 —-———— 0.00 0.0
D10 24.0 30.7 209.9 6.065 11.00 0.002 0.0
Pipe: 91 0.0 414.3D14 11.00 120 0.0
D10 24.0 30.7 -101.7 D11 6.000 —-———— 0.00 0.0
D12 24.0 30.6 312.6 6.065 11.00 0.004 0.0
Pipe: 92 0.0 515.4D16 11.00 120 0.1
D12 24.0 30.6 -101.1 D13 6.000 —-———— 0.00 0.0
D14 24.0 30.6 414.3 6.065 11.00 0.007 0.1



SPRINKLER SYSTEM HYDRAULIC ANALYSIS

DATE: 3/17/2015

JOB TITLE:

Pipe Tag K-fac
Frm Node E1 (ft) PT
To Node El (ft) PT
Pipe: 93 0.0
D14 24.0 30.6
D16 24.0 30.4
Pipe: 94 0.0
D16 24.0 30.4
D18 24.0 30.4
Pipe: 95 0.0
D18 24.0 30.4
D20 24.0 30.4
NOTES (HASS) :

(1) Calculations were performed
16110635

under license no.

HRS Systems,

Add
(q)

Tot.

343.
171.
515.

171.
171.
343.

171.
171.

Fl Add F1 To

Node/
(Q) Disch
5 D18
9 48
4
7 D20
8 44
5
0
7 40
7

Nom
Act

granted by

Inc.

208 Southside Square

Petersburg,
(931)

TN 37144
659-9760

ID
ID

.000
.065

.000
.065

.000
.065

Fit:

Eg.Ln.

(ft.)

by the HASS 8.4 computer

(2) The system has been calculated to provide an average
imbalance at each node of 0.007 gpm and a maximum
imbalance at any node of 0.117 gpm.

(3) Total pressure at each node is used in balancing the
Maximum water velocity is 14.9 ft/sec at pipe 78.

(4) The Minimum pump suction pressure under maximum
calculated demand is 18.66

(5) Items listed in bold print on the cover sheet

(psi)

|

11.
.00
11.

11.
.00
11.

11

00

00

00

00

.00
.00
11.

00

program

system.

are automatically transferred from the calculation report.

Page 8
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Pf/ft.

120

0.010

120

0.005

120

0.001

(6) Available pressure at source node BOR under full flow conditions is
13.92 psi compared to the minimum required pressure of 20.00 psi.

(7) PIPE FITTINGS TABLE

Pipe Table Name:

STANDARD.PIP

Notes
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Model ESFR-25

Early Suppression, Fast Response Pendent Sprinklers

25.2 K-factor

General
Description

The TYCO Model ESFR-25 Pendent
Sprinklers are Early Suppression, Fast
Response Sprinklers” having a nomi-
nal K-factor of 25.2. (Refer to Figure
1.) They are suppression-mode sprin-
klers that are especially advantageous
as a means of eliminating the use of
in-rack sprinklers when protecting
high-piled storage.

The Model ESFR-25 Sprinklers are
primarily used for ceiling-only sprin-
kler protection of (but not limited to)
the following storage applications:

e Most encapsulated or non-encap-
sulated common materials including
cartoned, unexpanded plastics

e Uncartoned (exposed) expanded
plastics in accordance with NFPA
13 and FM Global standards

e Some storage arrangements of
rubber tires, roll paper, flammable
liquids, aerosols, and automotive
components

For more specific criteria, refer to
Table A as well as the applicable de-
sign standard.

The Model ESFR-25 Pendent
Sprinklers  provide the system
designer with hydraulic and sprinkler
placement options not presently
available to the traditional ESFR
sprinklers having nominal K-factors of
14.0 and 16.8. In particular, the Model
ESFR-25 Sprinkler has been designed
to operate at substantially lower-
end head pressures, as compared

IMPORTANT
Always refer to Technical Data
Sheet TFP700 for the “INSTALLER
WARNING” that provides cau-
tions with respect to handling
and installation of sprinkler sys-
tems and components. Improp-
er handling and installation can
permanently damage a sprin-
kler system or its components
and cause the sprinkler to fail
to operate in a fire situation or cause
it to operate prematurely.

Page 1 of 4

to ESFR Sprinklers having nominal
K-factors of 14.0 and 16.8. This feature
offers flexibility when sizing system
piping, as well as possibly reducing or
eliminating the need for a system fire
pump.

Also, Model ESFR-25 Sprinklers per-
mit use of a maximum deflector-to-
ceiling distance of 18 inches (460 mm)
versus 14 inches (356 mm). Addition-
ally, a storage arrangement of 40 ft.
(12,2 m) with a ceiling height of 45 ft.
(13,7 m) does not require in-rack sprin-
klers as do other ESFR Sprinklers hav-
ing nominal K-factors of 14.0 and 16.8.

The Model ESFR-25 Sprinklers are
listed by Underwriters Laboratories
(UL) for specific applications with a
maximum storage height of 43 ft. (13,1
m) with a maximum ceiling height of
48 ft. (14,6 m) without the requirement
for in-rack sprinklers. Refer to the
Specific Application Listing (UL) for
the design criteria.

Applications for the TYCO ESFR
Sprinklers are expanding beyond cur-
rently recognized installation stan-
dards. For information on research fire
tests (e.g., with flammable liquids and
aerosols) that may be acceptable to an
authority having jurisdiction, contact
the Technical Services department.

The Model ESFR-25 Sprinklers described
herein must be installed and maintained
in compliance with this document, as
well as with the applicable standards of
the National Fire Protection Association,
in addition to the standards of any
authorities having jurisdiction (e.g., FM
Global). Failure to do so may impair the
performance of these devices.

The owner is responsible for maintaining
their fire protection system and devices
in proper operating condition. Contact
the installing contractor or product
manufacturer with any questions.

In all cases, the appropriate NFPA or FM
installation standard, or other applicable
standard, must be referenced to ensure
applicability and to obtain complete
installation guidelines. The general
guidelines in this data sheet are not
intended to provide complete installation
criteria.

OCTOBER 2014

Sprinkler
Identification
Number (SIN)

TY9226

TY9226 is a re-designation for C9226,
G8441, and S8010.

Technical
Data

Approvals

UL and C-UL Listed

FM Approved

VdS Approved

LPCB Approved (094b/01 and 071/01)
NYC under MEA 356-01-E

CE Certified Certificate of Conformity
1725-CPD-H0010

Maximum Working Pressure
175 psi (12,1 bar)

Pipe Thread Connections
1inch NPT
ISO7-R 1

Discharge Coefficient
K=25.2 gpm/psil/2
(362,9 lIpm/bar72)

TFP312
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1" NPT
Components: ? 1-13/16"
1 - Frame 9/16" (46,0 mm)
5 - Deflect (14,3 mm)
efiector NOMINAL
3 - Compression MAKE-IN
Screw
4 - Hook
5 - Strut
o 3-13/16" ¢
? - I;Stli(;:ssembly (96,8 mm) THERMAL
. SENSING
8 - Sealing ELEMENT
Assembly
9 - Ejection Spring WRENCH
FLATS
] O IT 1T [T T [T 11
TEMPERATURE
RATING
|=—— 2" (50,8 mm) —=]|
FIGURE 1
MODEL ESFR-25, EARLY SUPPRESSION, FAST RESPONSE
PENDENT SPRINKLER 25.2 K-FACTOR
Temperature Ratings The following general guidelines are
165°F (74°C) not intended to provide complete in-
214°F (101°C) stallation criteria. "FITTING SIDE"
Finish In addition to this data sheet, the fol- TOWARDS SPRINKLER

Natural Brass
Physical Characteristics

Frame. ... ... ... Brass
Deflector. ......................... Bronze
Compression Screw .......... Stainless Steel
Hook. ... ... Monel
Strut. ... Monel
Link Assembly ................ Solder, Nickel
Button. ... .. ... Brass
Sealing Assembly ........... Beryllium Nickel
w/TEFLON
Ejection Spring. . ................... Inconel
Design
Criteria

The following general guidelines pro-
vided for the TYCO Model ESFR-25
Pendent Sprinklers can be used for a
quick reference.

The National Fire Protection Associa-
tion (NFPA) and FM Global (FM) pro-
vide installation standards that must
be used to properly design an auto-
matic sprinkler system utilizing Early
Suppression, Fast Response (ESFR)
Sprinklers. The guidelines provided
by NFPA and FM may differ. Con-
sequently, the appropriate standard
must be used for a given installation.

In all cases, the appropriate NFPA
or FM installation standard must
be referenced to ensure applicabil-
ity and to obtain complete installation
guidelines.

lowing data sheets describe other
TYCO ESFR Sprinklers:

e TFP315 — Model ESFR-17
(TY7226), K=16.8 Pendent Sprinkler

e TFP316 — Model ESFR-17
(TY7126), K=16.8 Upright Sprinkler

e TFP318 — Model ESFR-1
(TY6226), K=14.0 Pendent Sprinkler

System Type
Wet pipe system

Roof Construction

Unobstructed or obstructed construc-
tion (e.g., smooth ceiling, bar joists,
beam and girder, and so forth). Where
the depths of the solid structural
members (e.g., beams and stem) ex-
ceed 12 inches (302 mm), install ESFR
Sprinklers in each channel formed by
the structural members.

Ceiling Slope
Maximum 2 inch rise for 12 inch run
(16.7%)

Maximum Coverage Area

100 ft2 (9,3 m2). In some cases, the
installation standards permit a greater
coverage area.

Minimum Coverage Area
64 t2 (5,8 m2) per NFPA 13/FM 2-0

Maximum Spacing
12 feet (3,7 m) for building heights up
to 30 feet (9,1 m)

WRENCH
RECESS

FIGURE 2
W-TYPE 1
SPRINKLER WRENCH

10 feet (3,1 m) for building heights
greater than 30 feet (9,1 m). In some
cases, installation standards permit a
greater spacing.

Minimum Spacing
8 feet (2,4 m)

Minimum Clearance to Commodity
36 inches (914 mm)

Deflector-to-Ceiling Distance
NFPA - 6 to 18 inches (152 to 457 mm)

Centerline of Thermal Sensing
Element-to-Ceiling Distance
FM - See FM 2-0 for Storage
Sprinklers.
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Storage Type

NFPA

FM

Open Frame (that is, no solid shelves)
Single, Double, Multiple-Row, or Portable Rack Storage
of Class I-IV and Group A or B Plastics

Refer to NFPA 13, Chapters

16 and 17 Refer to FM 2-0 and 8-9

Solid Pile or Palletized Storage of Class I-IV
and Group A or B Plastics

Refer to NFPA 13, Chapters

14 and 15 Refer to FM 2-0 and 8-9

Idle Pallet Storage

Refer to NFPA 13, Chapter 12

Refer to FM 2-0, 8-9, and 8-24

Rubber Tire Storage

Refer to NFPA 13, Chapter 18

Refer to FM 2-0 and 8-9

Roll Paper Storage (Refer to the Standard)

Refer to NFPA 13, Chapter 19

Refer to FM 8-21

Flammable/Ignitable Liquid Storage (Refer to the Standard)

Refer to NFPA 30

Refer to FM 7-29

Aerosol Storage (Refer to the Standard)

Refer to NFPA 30B

Refer to FM 7-31

Automotive Components in Portable Racks

(Control mode only; refer to the Standard)

Refer to NFPA 13, Chapter 20

N/A

N/A = Not Applicable

TABLE A

COMMODITY SELECTION AND DESIGN CRITERIA OVERVIEW FOR
MODEL ESFR-25 PENDENT SPRINKLERS

Specific
Application
Listing (UL)

The TYCO Model ESFR-25 Pendent
Sprinklers are listed by Underwriters
Laboratories for Specific Applications
with a ceiling height greater than 45
ft. (13,7 m) up to and including 48 ft.
(14,6 m), and a storage arrangement
up to and including 43 ft. (13,1 m), the
following guideline are provided for
the TYCO Model ESFR-25 Pendent
Sprinklers:

Sprinkler Position

Pendent, frame arms aligned with
pipe, deflectors parallel with ceiling or
roof.

System Type
Wet pipe system only

Maximum Area of Coverage

100 ft2 (9,3 m2)

In some cases, the installation stan-
dards permit a greater coverage area.

Minimum Area of Coverage
64 ft2 (5,8 m2) according to NFPA 13

Maximum Slope Ceiling
2 inch rise for 12 inch run (16.7%)

Maximum Spacing

10 ft. (3,1 m)

In some cases, the installation stan-
dards permit a greater spacing.

Minimum Spacing
8 ft. (2,4 m)

Temperature Rating
214°F (101°C)

Deflector Distance from Walls
Minimum of 4 inches (102 mm) from
walls but no more than 1/2 the al-
lowable distance permitted between
sprinklers

Deflector to Top of Storage
Minimum of 36 inches (914 mm)

Deflector to Ceiling Distance
6 to 14 inches (152 to 356 mm)

Maximum Ceiling Height
48 ft. (14,6 m)

Maximum Storage Height
43 ft. (13,1 m)

Storage Arrangement
Palletized, solid piled, open frame,
single row, or double row

Commodity
Class I-IV
Cartoned, unexpanded plastic

Sprinkler System Design

NFPA 13 for ESFR Sprinklers based
upon 45 psi (3,1 bar) design pressure,
169 gpm (640 Ipm) with 12 sprinkler
remote area

Minimum Aisle Width
8 ft (2,4 m)

Operation

The fusible link assembly is comprised
of two link halves that are joined to-
gether by a thin layer of solder. When
the rated temperature is reached, the
solder melts and the two link halves
separate, activating the sprinkler and
flowing water.
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Installation

The TYCO Model ESFR-25 Pendent
Sprinklers must be installed in accor-
dance with this section.

General Instructions

Damage to the fusible Link Assembly
during installation can be avoided by
handling the sprinkler by the frame
arms only (that is, do not apply pres-
sure to the fusible Link Assembly),
and by using the appropriate sprinkler
wrench. Failure to do so can lead to an
unstable link assembly and premature
activation of the sprinkler. Damaged
sprinklers must be replaced.

A leak-tight 1 inch NPT sprinkler joint
should be obtained by applying a min-
imum-to-maximum torque of 20 to 30
ft.-lbs. (26,8 to 40,2 Nm). Higher levels
of torque can distort the sprinkler inlet
with consequent leakage or impair-
ment of the sprinkler.

Step 1. Install the Model ESFR-25
Pendent Sprinkler in the pendent po-
sition (Figure 2).

Step 2. With pipe-thread sealant ap-
plied, hand-tighten the sprinkler into
the sprinkler fitting. Do not apply pres-
sure to the Link Assembly, and handle
the Model ESFR-25 Pendent Sprinkler
only by the Frame arms.

Step 3. Wrench-tighten the Model
ESFR-25 Pendent Sprinkler using only
the W-Type 1 Sprinkler Wrench (Figure
2) and by fully engaging (seating) the
wrench on the sprinkler wrench flats
(Figure 1).

Step 4. After installation, inspect the
Link Assembly of each Model ESFR-
25 Pendent Sprinkler for damage. In
particular, verify that the Link Assem-
bly and Hook are positioned as illus-
trated in Figure 1, and that the Link
Assembly is not bent, creased, or
forced out of normal position in any
way. Replace damaged sprinklers.

Care and
Maintenance

The TYCO Model ESFR-25 Pendent
Sprinklers must be maintained and
serviced in accordance with this
section.

Before closing a fire protection system
main control valve for maintenance
work on the fire protection system that
it controls, permission to shut down
the affected fire protection system
must be obtained from the proper au-
thorities and notify all personnel who
may be affected by this action.

Sprinklers which are found to be leak-
ing or exhibiting visible signs of corro-
sion must be replaced.

Automatic sprinklers must never be
painted, plated, coated, or other-
wise altered after leaving the factory.
Modified sprinklers must be replaced.
Sprinklers that have been exposed to
corrosive products of combustion, but
have not operated, should be replaced
if they cannot be completely cleaned
by wiping the sprinkler with a cloth or
by brushing it with a soft bristle brush.

Care must be exercised to avoid dam-
age to the sprinklers before, during,
and after installation. Sprinklers dam-
aged by dropping, striking, wrench
twist/slippage, or the like, must be
replaced. Also, replace any sprinkler
that has a cracked bulb or that has
lost liquid from its bulb. (Ref. Installa-
tion Section.)

The owner is responsible for the in-
spection, testing, and maintenance of
their fire protection system and devic-
es in compliance with this document,
as well as with the applicable stan-
dards of the National Fire Protection
Association (e.g., NFPA 25), in addi-
tion to the standards of any authorities
having jurisdiction. Contact the install-
ing contractor or product manufactur-
er with any questions.

Automatic sprinkler systems are rec-
ommended to be inspected, tested,
and maintained by a qualified Inspec-
tion Service in accordance with local
requirements and/or national codes.

Limited
Warranty

For warranty terms and conditions,
visit www.tyco-fire.com.

Ordering
Procedure

Contact your local distributor for avail-
ability. When placing an order, indi-
cate the full product name and Part
Number (P/N).

Sprinkler Assemblies

Specify: Model ESFR-25 (TY9226),
K=25.2, Early Suppression, Fast Re-
sponse Pendent Sprinkler with (spec-
ify) temperature rating, natural brass,
P/N (specify)

165°F (74°C) . oo P/N 58-441-1-165
214°F (101°C) ..o voven P/N 58-441-1-214

Special Order Sprinkler
Assemblies with ISO 7-1 Thread
Connections

Specify: Model ESFR-25 (TY9226),
K=25.2, Early Suppression, Fast Re-
sponse Pendent Sprinkler with ISO 7-1
thread connection, (specify) tempera-
ture rating, natural brass, P/N (specify)

165°F (74°C) .. ..ottt P/N 58-442-1-165
214°F (101°C) ... ... ..., P/N 58-442-1-214

Sprinkler Wrench
Specify: W-Type 1 Sprinkler Wrench,
P/N 56-872-1-025

GLOBAL HEADQUARTERS | 1400 Pennbrook Parkway, Lansdale, PA 19446 | Telephone +1-215-362-0700

Copyright © 2014 Tyco Fire Products, LP. All rights reserved.

TEFLON is trademark of The DuPont Corporation.

tyco

Fire Protection Products
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Reliability is one of the hallmarks of Peerless
Pump technology, and it’s built into every aspect
of our distinctive pump designs. Our mindset is
to construct pumps of the highest quality by
paying attention to the details and investing

in innovative research and development.

DEERLESS ™
DUMD

The Right Solution for Reliability

QR Building contractors, specifying engineers and
facility managers alike trust the recognized

global leader in pump technology and solutions.
They look to Grundfos’ expertise in developing

new and improved ways to meet water and ener- i

gy challenges in commercial buildings. Arriving J

at a solution that works requires the merging of i “H

many professional skill sets. Choosing Grundfo -_. :

our partner exten and de w i:
. i =

.:I.=:'= :'-—a
Tipmss
TigEne

Providing Pumping Solutions to the A unique collaborative partnership that extends beyond

Global Commercial / Fire Market,

Peerless Can Fulfill Your Requirements:

« Recognized leader in the fire pump industry - Vertical models for capacities to 5000 gpm

« Thousands of installations of all sizes and types « In-line models for capacities to 1,500 gpm

« Represented by fully qualified personnel in most « End suction models for capacities to 500 gpm
major U.S. and international cities » Drives: electric motor or diesel engine

« Complete in-house fabrication capabilities « Basic units, packaged systems, and engineered

» Mechanical-run test capabilities enclosures

« Horizontal models for capacities to 5,000 gpm

the sale and delivery

Custom Designs

Engineered designs for unusual applications
have always been a specialty for Grundfos.
From submersibles to end-suction pumps, no
application is beyond our technical expertise.
Drawing upon our many years of engineering and
manufacturing experience is the best way to solve
your difficult application, whether it’s temperature
extremes, or complex configurations.

Anticipating the future

Grundfos invests 5% of its annual revenue into
research and development, with nearly 18,000
employees in 55 countries, dedicated to addressing
the challenges of tomorrow, today.

GRUNDFOS %%
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DUMD

With the most efficient selections and superior local representa-

Our Competencies

tion, we endeavor to partner with the fire protection contracting

community to create the best value possible for each project.

Our long history of innovation in engineered pump systems for
building management has opened doors and created a sizeable

opportunity for optimizing installations in commercial structures.

Peerless Pump offers both modular and integrated solutions that
further simplify installations and commissioning. These reliable
solutions are a result of producing the most optimized pump
hydraulics, hydraulics and accessories to make everything work
holistically while communicating efficiently with the central

system controller.

A recognized global leader

in fire pump systems and accessories.

The Full Range of Possibilities

Grundfos offers total fire pumping solutions on any scale. Our ex-
pertise in the full range of fire pump products and application areas
in the commercial buildings sector can be tailored to your specific

requirements.

GRUNDFOS »\




PEERLESS ™)
The Peerless Pump Fire Pump Units,

Systems, and Enclosed Packaged Systems

Applications vary from small, basic electric motor units to diesel

engine driven, enclosed, packaged systems. Standard units are de-

signed to handle fresh water, but special materials are available for

sea water applications.

\I|*

Each enclosed pumping solution is typically a one-of-a-kind,

configured by Peerless engineers to meet a specific application and
operating condition.

=

R

Peerless Pump - A reliable global

Ly

solution to commercial building

and industrial applications

\
%
X
- B

]

IESamoSE
TEEFEE T

PVF

in-line Fire Pump

e

TUF

Horizontal Split-Case
Multi-Stage Pump

UNF TUTF

i Horizontal Split-Case
lit-Case End Suction Fire Pump
Horizontal Split-La

Multi-Stage Pump
Vertical Turbine Pump

Fire Pump

GRUNDFOS %%



PEERLESS ™
PUMP
A Reliable Answer to
Commercial Building Solutions
Peerless Pump can help you solve your unique needs and challenges,
ensuring that the necessary fire protection water flow will meet

facility demands and regulations when called upon. This is achieved

by using a proven range of durable, horizontal, inline, end suction

and vertical turbine pumps. These pumps are uniquely designed
to deliver by reacting automatically to changing demands and
conditions. To suit each situation, we supply the expertise to ensure

that pumps and motors or engines are applied correctly.

Proven pumping systems for changing

and demanding conditions

Electric Motor
Drive Unit

Horizontal Fire Pump

Electric Motor 208 3, ' Diesel Engine
Drive Unit - 0 Drive Unit

Inline Fire Pump “_ Horizontal Fire Pump

GRUNDFOS %%
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The Peerless Pump Fire Pump Units

and Enclosed Packaged Systems

Thousands of Peerless Pump installations (UL, ULC or FM approved)
deliver superior fire protection to facilities worldwide. For over eighty
years Peerless Pump has been offering complete service, from engineering
assistance to in-house fabrication to field start-up. Products are designed
from a broad selection of pumps, drives, controls, baseplates and
accessories. Pump choices include horizontal, in-line and end suction

centrifugal fire pumps as well as vertical turbines

State of the art engineered systems

arrive ready to install

Applications vary from small, basic electric motor units to diesel en-
gine driven, enclosed, packaged systems. Standard units are designed

to handle fresh water, but special materials are available for sea water

The PES Advantage:

applications.
Peerless Engineered Systems (PES) has the

capability to design and build a system to meet

PES

Horizontal Diese|
Driven Pump

your customized needs. We will review your

requirements and design a system that is right

NOTE: For detailed
information on selection,
performance ratings, and

foryou. If you are looking for simple

solutions to complex problems, PES

dimensions of Peerless fire
pump products and systems
refer to your local Peerless

has the answer. Let us build your

Packaged System so you can focus

on the rest of your project. Pump representative.

Vertical Turbine
Diesel Pump

Horizontal Diese|
Driven Pump

1l GRUNDFOS %%
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Accessories

To meet the rigorous requirements of the NFPA 20
standards, certain accessories are required for all fire
pumpinstallations. They will vary, however, to fit the needs
of each individual installation and the requirements of  satisfy the requirements of each installation.
the local authority having jurisdiction. Peerless Pump
provides a wide range of fire pump fittings which
include: concentric discharge increaser, casing relief
valve, eccentric suction reducer, increasing discharge tee,
overflow cone, hose valve head, hose valves, hose valve

packaged systems.

caps and chains, suction and discharge gauges, relief

valve, automatic air release valve, flow meter, and ball
drip valve. No matter what the requirements, Peerless

Pump has a complete line of accessories available and can

The charts below graphically illustrate the many
accessories as well as the optional drives that

are available with all Peerless fire pumps and

Peerless Horizontal Fire Pumps

Automatic Air Py
Rell Val
ceazg vave @ Discharge Gauge 0 T0
i HOSE
Compound Type Nipple Hose
Horizontal Suction Gauge Valve
Steam Turbine TO Outside Hose Valve Head

WASTE

Casing
Relief Valve

Gauge Protector \B
(some high pressure
applications)

(number of hose valves is variable)

7 Enclosed

L2 Cone (flanged)
TO
TO WASTE "ﬁ] WASTE
(with back pressure) < U “_l] OR
Tee Valve Flow Meter Valve  SUPPLY

TEST LINE PIPE AND FITTINGS

=

SYSTEM

FROM
WATER
SUPPLY

Valve  Eccentric Suction Reducer

ﬁnsﬁl

{=jy

&t |

Diesel Engine Horizontal Electric Motor Concentric Discharge Increaser Check Valve Tee Valve

(when discharge tee not used)

Hose Valve Cap & Chain &

Peerless Vertical Fire Pumps

Automatic Air Release Valve
(fittings and flange for engine
or steam turbine drive)
ﬁ ; . Vertical —
Right N
Horizontal Hnﬁ Angle Electric | 4

Steam Turbine Gear Motor

Hose Valve
Cap & Chain

]
Nipple Hose

X Valve
Outside Hose Valve Head

Relief Valve (number of hose valves is variable)

Enclosed
2 Cone
(flanged)

Gauge

TO
WASTE

OR
SUPPLY

Diesel Engine

TO WASTE
(with back pressure)

DISCHARGE
ASSEMBLY

Valve  Flow Meter ~ Valve
TEST LINE PIPE AND FITTINGS

'

I SYSTEM
Valve

Water Level Testing Device Ea flanged)
Extend to Strainer
(well installation only)

Discharge Bow!
§ ~ (threaded or flanged)

} Intermediate Bowls

.— Bell Suction

Basket Strainer (sump installation) Concentric Discharge Increaser Check Valve

(when discharge tee not used)

WATER SUPPLY

Peerless Fire Product Line
Features and Specifications

Type

Capacities
Head

Pressure

Horsepower

Drives

Liquids
Pumped

Temperature

Materials of
Construction

Horizontal Fire
Pumps, UL Listed,
ULC Listed and FM

Approved

In-Line Fire Pumps,
UL and ULC Listed

End Suction Fire
Pumps, UL Listed
and FM Approved

DEERLESS ™
DUMP

=

Vertical Fire Pumps
UL Listed, ULC Listed
and FM Approved

Horizontal centrifugal pumps
with appropriate fittings for
providing water supply to fire
protection systems in
buildings, plants and yards.
Types AF, ADF, AEF, TUF,
TUTF.

Compact in-line centrifugal
fire pumps with appropriate
fittings for providing water
supply to fire protection
systems in buildings, plants
and yards. Type PVF.

End suction centrifugal fire
pumps with appropriate
fittings for providing water
supply to fire protection
systems in buildings, plants
and yards. Type UNF.

Vertical turbine pumps with
appropriate fittings for
providing water supply to fire
protection systems in
buildings, plants and yards.

250 to 5,000 gpm

50 to 1,500 gpm

Up to 1,500 gpm

250 to 5,000 gpm

(57 to 1,136 m%hr) (11 to 341 m¥/hr) (341 m3/hr) (57 to 1,136 m%hr)
92 to 1178 feet Up to 406 feet Up to 367 feet 9210 1,176 feet
(28 to 359 meters) (123 meters) (112 meters) (28 to 359 meters)
Up to 640 psi Up to 175 psi Up to 159 psi Up to 500 psi

(45 kg/cm?, 4,414 kPa)

(12 kg/em?, 1,207 kPa)

(11.2 kg/cm? 1,096 kPa)

(35.15 kg/cm?, 3,515 kPa)

Up to 800 hp (597 kW)

Up to 125 hp (93 kW)

Up to 210 hp (157 kW)

Up to 600 hp (448 kW)

Horizontal electric motors,
and diesel engines

Vertical close coupled
electric motors

Horizontal electric motors
and diesel engines

Vertical electric motors and
diesel engines with right
angle gears

Water.

Water.

Water.

Water.

Ambient within the limits for
satisfactory equipment
operation.

Ambient within the limits for
satisfactory equipment
operation.

Ambient within the limits for
satisfactory equipment
operation.

Up to 115°F (46°C)

Cast iron, bronze fitted as
standard. Optional materials
available for sea water
applications.

Cast iron, bronze fitted.

® <%

Cast iron, bronze fitted.

G US LISTED

Cast iron, bronze fitted as
standard. Optional materials
available for sea water
applications.

GRUNDFOS %%
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25-16 INSPECTION, TESTING, AND MAINTENANCE OF WATER-BASED FIRE PROTECTION SYSTEMS

Table 5.1.1.2 Summary of Sprinkler System Inspection, Testing, and Maintenance

Item Frequency Reference
Inspection
Gauges (dry, preaction, and deluge Weekly/quarterly 5.2.4.2,5.2.4.3,
systems) 3 5.2.4.4
Control valves Table 13.1.1.2
Waterflow alarm devices Quarterly 5.2.5
| Valve supervisory signal devices Quarterly D:2.D
Supervisory signal devices (except valve Quarterly 5.2.5
supervisory switches)
| Gauges (wet pipe systems) Quarterly 5.24.1
Hydraulic nameplate Quarterly 5.2.6
Buildings Annually (prior to freezing 4.1.1.1
weather)
Hanger/seismic bracing Annually 523
Pipe and fittings Annually 5.2.2
Sprinklers Annually 5.2.1
Spare sprinklers Annually 5.2.1.4
Information sign Annually 5.2.8
Fire department connections Table 13.1.1.2
Valves (all types) Table 13.1.1.2
Obstruction, internal inspection of b years 14.2
piping
Heat trace Per manulacturer’s 5.2.7
| requirements
Test _::
Waterflow alarm devices
Mechanical devices Quarterly 5.3.3.1
Varie and pressure switch-type Semiannually 5.3.3.2
devices
Valve supervisory signal devices Table 13.1.1.2
Supervisory signal devices (except valve Table 13.1.1.2
supervisory switches)
Main drain Table 13.1.1.2
Antifreeze solution Annually 5.5.4
Gauges b years 5.3.2
Sprinklers (extra-high or greater b years 53.1.1.1.4
temperature solder type)
Sprinklers (fast-response) At 20 years and every 10 years 5.3.1.1.1.3
’ thereafter
Sprinklers At 50 years and every 10 years 5.3.1.1.1
thereafter
Sprinklers AL75 years and every 5 years 5.3.1.1.1.5
thereafter
Sprinklers (dry) At 10 years and every 10 years 5.3.1.1.1.6
thereafter
Sprinklers (in harsh environments) b years 5.3.1.1.2
Valves (all types) Table 13.1.1.2
Valve status test 13.8.1.2.1
Maintenance
Valves (all types) ' Table 13.1.1.2
Low-point drains (dry pipe system) 13.4.4.3.2
Sprinklers and automatic spray nozzles Annually 5.4.1.9
protecting commercial cooking
equipment and ventilation systems
Investigation
Obstruction 14.3
@ 2014 Edition
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INSPECTION, TESTING, AND MAINTENANCE OF WATER-BASED FIRE PROTECTION SYSTEMS

Table 5.5.1 Summary of Component Replacement Action Requiremenis

L Repair/
Component Adjust Recondition| Replace Required Action
Water Delivery Components
Pipe and fiuings affecting less than 20 X X X Inspect for leaks at system working pressure
| sprinklers
Pipe and fittings affecting more than 20 X X X Hydrostatic test in conformance with NFPA 13,
sprinklers Standard for the Installation of Sprinkler Systems
| Sprinklers, less than 20 X X Inspect for leaks at system working pressure
Sprinklers, more than 20 X X Hydrostatic test in conformance with NFPA 13
Fire department connections X X X See Chapter 13
Antifreeze solution X X Inspect freezing point of solution
! Inspect for leaks at system working pressure
Alarm and Supervisory Components
Vane-type waterflow X X X Operational test using inspector’s test
connection
Pressure switch—type waterflow X X X Operational test using the inspector’s test
| connection or alarm bypass test valve
Water motor gong X X X Operational test using inspector’s test
connection
High and low air pressure switch X X X Operational test of high and low settings
Valve supervisory signal initiating device X X X Test for conformance with NFPA 13 and/or
NFPA 72, National Fire Alarm and Signaling
Code
Detection system (for deluge or X X X Operational test for conformance with NFPA 13
preaction system) and/or NFPA 72
Status-Indicating Components
Gauges X Verify at 0 bar (0 psi) and system working
pressure
Testing and Maintenance Components
Air compressor X X X Operational test for conformance with NFPA 13
Automatic air maintenance device X X X Operational test for conformance with NFPA 13
Main drain X X X Main drain test
Auxiliary drains X X X Inspect for leaks at system working pressure;
main drain test
Inspector’s test connection X X X Inspect for leaks at system working pressure;
main drain test
Structural Components
Hanger/seismic bracing X X X Inspect for conformance with NFPA 13
Pipe stands X X X Inspect for conformance with NFPA 13
Informational Components
Identification signs X X Inspect for conformance with NFPA 13 and this
standard
Hydraulic design information sign X X Inspect for conformance with NFPA 13 and this
standard
General information sign X X Inspect for conformance with this standard

@ 2014 Edition
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Chapter 6 Standpipe and Hose Systems

6.1 General.
6.1.1 Minimum Requirements.

6.1.1.1 This chapter shall provide the minimum require-
ments for the routine inspection, testing, and maintenance of
standpipe and hose systems.

6.1.1.2 Table 6.1.1.2 shall be used to determine the mini-
mum required frequencies for inspection, testing, and main-
tenance.

6.1.2 Table 6.1.2 shall be used for the inspection, testing, and
maintenance of all classes of standpipe and hose systems.

6.1.3 Checkpoints and corrective actions outlined in Table
6.1.2 shall be followed to determine that components are free
of corrosion, foreign material, physical damage, tampering, or
other conditions that adversely affect system operation.

6.1.4 Valves and fire department connections shall be in-
spected, tested, and maintained in accordance with Chapter 13.

6.1.5 The procedures outlined in Chapter 14 shall be followed

where there is a need to conduct an obstruction investigation.

6.1.6 Where the inspection, testing, and maintenance of
standpipe and hose systems results or involves a system that is
out of service, the impairment procedures outlined in Chap-
ter 15 shall be followed.

6.1.7 Where approved by the authority having jurisdiction,
existing hose shall be permitted to be removed and shall not
be recorded as a deficiency.

6.2 Inspection.

6.2.1 Components. Components of standpipe and hose sys-
tems shall be visually inspected annually or as specified in

Table 6.1.1.2.
6.2.2 Gauges.

6.2.2.1 Gauges on automatic wet and semiautomatic dry
standpipe systems shall be inspected quarterly to ensure that
they are in good condition and that normal water supply pres-
sure is being maintained.

Table 6.1.1.2 Summary of Standpipe and Hose Systems Inspection, Testing, and Maintenance

Item Frequency Reference
Inspection
Control valves Table 13.1.1.2
Pressure-regulating devices Table 13.1.1.2
Piping Annually 6.2.1
Hose connections Table 15.1.1.2 ]
Cabinet Annually NFPA 1962
Gauges Weekly/quarterly 6.2.2
Hose Annually NFPA 1962
Hose storage device Annually NFPA 1962
Hose nozzle Annually and after NFPA 1962
each use
Hydraulic design information sign Annually 6.2.3
Hose valves Table 13.1.1.2
Hose connection Table 13.1.1.2
Test
Waterflow alarm devices Table 13.1.1.2
Valve supervisory devices Table 13.1.1.2
Supervisory signal devices (except valve Table 15.1.1.2
supervisory switches)
Hose storage device Annually NFPA 1962
Hose b years/3 years NFPA 1962
Pressure control valve Table 13.1.1.2
Pressure-reducing valve Table 13.1.1.2
Hydrostatic test 5 years 6.3.2
Flow test 5 years 6.3.1
Main drain test Table 13.1.1.2
Hose valves Table 13.1.1.2
Hose connections Table 13.1.1.2
Valve status test 13.3.1.2.1
Maintenance
Hose connections Annually Table 6.1.2
Valves (all types) Annually/as needed  Table 13.1.1.2
Hose valves Table 13.1.1.2
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INSPECTION, TESTING, AND MAINTENANCE OF WATER-BASED FIRE PROTECTION SYSTEMS

Table 6.1.2 Standpipe and Hose Systems

Component/Checkpoint

Corrective Action

Hose Connections

Cap missing

Fire hose connection damaged

Valve handles missing

Cap gaskets missing or deteriorated

Valve leaking

Visible obstructions

Restricting device missing

Manual, semiautomatic, or dry standpipe — valve does not
operate smoothly

Replace

Repair

Replace

Replace

Close or repair
Remove

Replace

Lubricate or repair

Piping

Damaged piping

Control valves damaged

Missing or damaged pipe support device
Damaged supervisory signal initiating device

Repair

Repair or replace
Repair or replace
Repair or replace

Hose

Inspect Remove and inspect the hose, including gaskets, and rerack or
rereel at intervals in accordance with NFPA 1962, Standard for

the Care, Use, Inspection, Service Testing, and Replacement of Fire

Mildew, cuts, abrasions, and deterioration evident
Coupling damaged

Hose, Couplings, Nozzles, and Fire Hose Appliances
Replace with listed lined, jacketed hose
Replace or repair

Gaskets missing or deteriorated Replace
Incompatible threads on coupling Replace or provide thread adapter
Hose not connected to hose rack nipple or valve Connect

Hose test outdated

Retest or replace in accordance with NFPA 1962

Hose Nozzle

Hose nozzle missing

Gasket missing or deteriorated
Obstructions

Nozzle does not operate smoothly

Replace with listed nozzle
Replace

Remove

Repair or replace

Hose Storage Device
Difficult to operate

Repair or replace

Damaged Repair or replace
Obstruction Remove
Hose improperly racked or rolled Remove

Nozzle clip in place and nozzle correctly contained?
If enclosed in cabinet, will hose rack swing out at least 90

degrees?

Replace if necessary
Repair or remove any obstructions

Cabinet

Inspect overall condition for corroded or damaged parts

Difficult to open

Cabinet door will not open fully

Door glazing cracked or broken

If cabinet is break-glass type, is lock functioning properly?

Glass break device missing or not attached

Not properly identified as containing fire equipment

Visible obstructions

All valves, hose, nozzles, fire extinguisher, etc., easily
accessible

Repair or replace parts; replace entire cabinet if necessary
Repair

Repair or move obstructions

Replace

Repair or replace

Replace or attach

Provide identification

Remove

Remove any material not related
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INSPECTION, TESTING, AND MAINTENANCE OF WATER-BASED FIRE PROTECTION SYSTEMS

Table 6.5.1 Summary of Component Replacement Action Requirements

Component Adjust Repair Replace Required Action

Water Delivery Components

Control valves X X X See Chapter 13

Hose valve pressure-regulating devices X X X See Chapter 13

System pressure-regulating devices X X X See Chapter 13

Piping X X X Hydrostalic test in conformance with
NFPA 14, Standard for the Installation of
Standpipe and Hose Systems

Fire hose X No action required

Fire hose X Perform hydrostatic test in accordance
with NFPA 1962

Hose valve X X X See Chapter 13

Fire department connections X X X See Chapter 13

Backflow prevention device X X X See Chapter 13

Alarm and Supervisory Components

Vane-type waterflow X X X Operational test using inspector’s test
connection

Pressure switch-type waterflow X X X Operational test using inspector’s test
connection

Water motor gong X X X Operational test using inspector’s test
connection

Valve supervisory device X X X Operational test for receipt of alarms
and verification of conformance with
NFPA 14 and/or NFPA 72, National
Fire Alarm and Signaling Code

Status-Indicating Components

Gauges X Verify at 0 psi (0 bar) and system
working pressure

Sysiem Housing and Protection Components

Cabinet X X X Verify compliance with NFPA 14

Hose storage rack X X X Verify compliance with NFPA 14

Testing and Maintenance Components

Drain riser X X X Inspect for leaks while flowing from
connection above the repair

Auxiliary drains Inspect for leaks at system working
pressure

Main drain X X X Inspect for leaks and residual pressure
during main drain test

Structural Components

Hanger/seismic bracing X X X Verify conformance with NFPA 14

Pipe stands X X X Verify conformance with NFPA 14

Informational Components

Identification signs X X X Verify conformance with NFPA 14

Hydraulic placards X X X Verify conformance with NFPA 14

Chapter 7 Private Fire Service Mains

7.1 General.

7.1.1 Minimum Requirements.

7.1.1.2 Table 7.1.1.2 shall be used to determine the minimum
required frequencies for inspection, testing, and maintenance.

7.1.2 Valves and Connections. Valves and fire department
connections shall be inspected, tested, and maintained in ac-
cordance with Chapter 13.

7.1.1.1 This chapter shall provide the minimum require-
ments for the routine inspection, testing, and maintenance of
private fire service mains and their appurtenances.

7.1.3 Obstruction Investigations. The procedures outlined in
Chapter 14 shall be followed where there is a need Lo conduct
an obstruction investigation.
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25-28 INSPECTION, TESTING, AND MAINTENANCE OF WATER-BASED FIRE PROTECTION SYSTEMS

Table 8.1.2 Alternative Fire Pump Inspection, Testing, and Maintenance Procedures

Visual
Complete as Applicable Inspection Inspect Change Clean  Test Frequency
Pump System
Pump bearings X Annually
Lubricate pump bearings X As needed
Inspect pump shaft end play X Annually
Inspect accuracy of pressure gauges and sensors X X Annually (replace
or recalibrate when
5% out of
calibration)
Inspect pump coupling alignment X Annually
Wet pit suction screens X X After each pump
operation
Mechanical Transmission
Lubricate coupling X Annually
Lubricate right-angle gear drive X Annually
Electrical System
Exercise isolating switch and circuit breaker X Monthly
Trip circuit breaker (if mechanism provided) X Annually
Operate manual starting means (electrical) X Semiannually
Inspect and operate emergency manual starting X X Annually
means (without power)
Tighten electrical connections as necessary X Annually
Lubricate mechanical moving parts (excluding X Annually
starters and relays)
Calibrate pressure switch settings X Annually
Grease motor bearings X Annually
X Annually or as
needed
Voltmeter and ammeter for accuracy (5%) X Annually
Any corrosion on printed circuit boards (PCBs) X Annually
Any cracked cable/wire insulation X Annually
Any leaks in plumbing parts X Annually
Any signs of water on electrical parts X Annually
Diesel Engine System
Fuel
= Tank level X X Weekly
. Tank float switch X Weekly
: Solenoid valve operation X Weekly
*. Strainer, filter, or dirt leg, or combination X Quarterly
¢ thereof
* Water and foreign material in tank X Annually
 Water in system X X Weekly
; Flexible hoses and connectors X Weekly
Tank vents and overflow piping unobstructed X X Annually
Piping X Annually
Lubrication system
Oil level X X Weekly
0il change X 50 hours or
annually
Oil filter(s) X 50 hours or
annually
Lube oil heater X Weekly
Crankcase breather X X X Quarterly
@ 2014 Edition
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Table 8.1.2  Continued
Visual
Complete as Applicable Inspection Inspect Change Clean  Test Frequency
Cooling system
Level X X Weekly
Antifreeze protection level X Semiannually
Antifreeze X Annually
Adequate cooling water Lo heal exchanger X Weekly
Rod out heat exchanger X Annually
Water pump(s) X Weekly
Condition of flexible hoses and connections X X Weekly
Jacket water heater X Weekly
Inspect duct work, clean louvers (combustion X X X Annually
air)
Water strainer X Quarterly
Exhaust system
Leakage X X Weekly
Drain condensate trap X Weekly
Insulation and fire hazards X Quarterly
Excessive back pressure X Annually
Exhaust system hangers and supports X Annually
Flexible exhaust section X Semiannually
Ballery system
Electrolyte level X Weekly
Terminals clean and tight X X Quarterly
Case exterior clean and dry X X Monthly
Specific gravity or state of charge X Monthly
Charger and charge rate X Monthly
Equalize charge X Monthly
Clean terminals X Annually
Cranking voliage exceeds 9 volts on a 12 voli system X Weekly
or 18 volts on a 24 volt system
Electrical system
- General inspection X Weekly
- Tighten control and power wiring connections X Annually
" Wire chafing where subject to movement X Quarterly
: Operation of safeties and alarms X X Semiannually
- Boxes, panels, and cabinets X Semiannually
: Circuit breakers or fuses X X Monthly
i Circuit breakers or fuses X Biennially
Voluneter and ammeter for accuracy (5%) X Annually
Any corrosion on printed circuit boards (PCBs) X Annually
Any cracked cable/wire insulation X Annually
Any leaks in plumbing parts X Annually
Any signs of water on electrical parts X Annually

(2)
(3)

Pump test device(s)

Pump relief valve and piping (where maximum pump dis-
charge pressure exceeds the rating of the system compo-
nents or the driver is of variable speed)

Alarm sensors and indicators

Right-angle gear sets (for engine-driven vertical shaft tur-
bine pumps)

Pressure maintenance (jockey) pump and accessories

(4)
{b)
(6)
8.1.6 Water Supply to Pump Suction.

8.1.6.1 The suction supply for the fire pump shall provide the
required flow at a gauge pressure of 0 psi (0 bar) or higher at
the pump suction flange to meet the system demand.

8.1.6.2 Those installations for which NFPA 20, Standard for the
Installation of Stationary Pumps for Fire Proleclion, permitted
negative suction gauge pressures al the time of pump installa-
tion, where the system demand still can be met by the pump
and water supply, shall be considered to be in compliance with
8.1.6.

8.1.7 Energy Source. The energy sources for the pump driver
shall supply the necessary brake horsepower of the driver so
that the pump meets system demand.

8.1.8 Driver. The pump driver shall not overload beyond its
rating (including any service factor allowance) when deliver-
ing the necessary brake horsepower.
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INSPECTION, TESTING, AND MAINTENANCE OF WATER-BASED FIRE PROTECTION SYSTEMS

Table 8.1.1.2 Summary of Fire Pump Inspection, Testing, and Maintenance

Item Frequency Reference

Inspection
Pump house, heating ventilating louvers Weekly 8.2.2(1)
Fire pump system : Weekly B.2.2
Test
Pump operation

No-flow condition 83.1

Diesel engine—driven fire pump Weekly
|  Electric motor—driven fire pump See 8.3.1.2

Flow condition Annually 8.3.3

Fire pump alarm signals Annually 8.3.3.5
Maintenance
Hydraulic Annually 8.5
Mechanical transmission Annually 8.5
Electrical system Varies 8.5
Controller, various components Varies 8.5
Motor Annually 8.5
Diesel engine system, various components Varies 8.5

8.1.9* Controller. Automatic and manual controllers for ap-
plying the energy source to the driver shall be capable of pro-
viding this operation for the type of pump used.

8.1.10 Impairments. The procedures outlined in Chapter 15
shall be followed where an impairment to protection occurs.

L J
8.2 Inspection.

8.2.1 The purpose of inspection shall be to verify that the
pump assembly appears to be in operating condition and is
free from physical damage.

8.2.2* The pertinent visual observations specified in the fol-
lowing checklists shall be performed weekly:

(1) Pump house conditions as follows:

(a) Heat is adequate, not less than 40°F (4°C) for pump

room with diesel engine-driven pumps with engine
«~heaters,

(b) Heat is adequate, not less than 70°F (21°C) for pump
room with diesel engine-driven pumps without en-
gine heaters.

(c) Ventilating louvers are free to operate.

(2) Pump system conditions as follows:

(a) Pump suction and discharge and bypass valves are
fully open.

(b) Piping is free of leaks.

() Suction line pressure gauge reading is within accept-
able range.

(d) System line pressure gauge reading is within accept-

+ able range.
| (e) Suction reservoir has the required water level.
(f) Wet pit suction screens are unobstructed and in
: place.
(g) Waterflow test valves are in the closed position.
(3) Electrical system conditions as follows:

(a) Conuroller pilot light (power on) is illuminated.

(b) Transfer switch normal pilot light is illuminated.

(€) Isolating switch is closed — standby (emergency)
source.

@ 2014 Edition
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(d) Reverse phase alarm pilot light is off, or normal phase
rotation pilot light is on.
(e) Qil level in vertical motor sight glass is within accept-
able range.
(f) Power to pressure maintenance (jockey) pump is
provided.
(4) Diesel engine system conditions as follows:

(a) Fuel tank is at least two-thirds full,
(b) Controller selector switch is in auto position.
(c) Batteries’ (2) voltage readings are within acceptable
range.
(d) Batteries’ (2) charging current readings are within
acceptable range.
(e) Batteries’ (2) pilot lights are on or battery failure (2)
pilot lights are off.
(f) All alarm pilot lights are off.
(g) Engine running time meter is reading.
(h) Oillevel in right angle gear drive is within acceptable
range.
(i) Crankcase oil level is within acceptable range.
(j) Cooling water level is within acceptable range.
(k) Electrolyte level in batteries is within acceptable
Tifll'lgﬁ.
(1) Battery terminals are free from corrosion.
(m) Waterjacket heater is operating.
(5)*Steam system conditions: Steam pressure gauge reading is
within acceptable range.

8.3* Testing.
8.3.1 Frequency.

8.3.1.1* A non-flow test shall be conducted for diesel engine-
driven fire pumps without recirculating water back to the
pump suction on a test frequency in accordance with 8.3.1.1.1
or 8.3.1.1.2.

8.3.1.1.1 Except as permitted in 8.3.1.1.2, a weekly test fre-
quency shall be required.

8.3.1.1.2* The test frequency shall be permitted to be estab-
lished by an approved risk analysis.
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INSPECTION, TESTING, AND MAINTENANCE OF WATER-BASED FIRE PROTECTION SYSTEMS

Table 8.6.1 Summary of Component Replacement Testing Requirements

Component Adjust | Repair | Rebuild | Replace Test Criteria
Fire Pump System
Entire pump assembly X Perform acceptance test in accordance
with NFPA 20, Standard for the Installation
of Stationary Pumps for Fire Proteclion
Impeller/rotating assembly X X Perform acceptance test in accordance
with NFPA 20
Casing X X Perform acceptance test in accordance
with NFPA 20 with alignment inspection
Bearings X Perform annual test in accordance with
8.3.3
Sleeves X Perform annual test in accordance with
8.3.3
Wear rings X Perform annual test in accordance with
8.3.3
Main shaft X X Perform annual test in accordance with
8.3.3
Packing X X Perform test in accordance with 8.3.2
Mechanical Transmission
Gear right angle drives Perform acceptance test in accordance
with NFPA 20
Drive coupling X X X X Perform test in accordance with 8.3.3 with
alignment inspection (ROC 112]
Electrical System/Controller
Entire controller X Perform acceptance test in accordance
with NFPA 20
Electronic component or module that X Perform acceptance test in accordance
can prevent the controller from with NFPA 20
starting or running
Electronic component or module that X X Perform weekly test in accordance with
will not prevent the controller from NFPA 25
starting or running
Plumbing part Perform weekly test in accordance with
NFPA 25
Isolating switch X Perform test in accordance with 8.3.2 and
exercise six times
Circuit breaker X Perform six momentary starts in
accordance with NFPA 20
Circuit breaker X Perform a 1-hour full-load current test in
accordance with 8.3.3, including six
staris at peak load
Electrical connections X Perform test in accordance with 8.3.2
Main contactor X Perform test in accordance with 8.3.3 with
six starts
Power monitor X Perform six operations of the circuit
breaker/isolation switch disconnect
(cycle the power on/off)
Start relay X Perform test in accordance with 8.3.2 with
six starts
Pressure switch X X Perform test in accordance with 8.3.2 and
exercise six times automatically
Pressure transducer X Perform six automatic no-load starts
Manual start or stop switch X Perform six operations under load
Transfer switch — load carrying parts X X X Perform a 1-hour fulllload current test, six
: starts at peak horsepower load, and
transfer from normal power to
: emergency power and back one time
Transfer switch — no-load parts X X X Perform six no-load operations of transfer
of power

@ 2014 Edition
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FIRE PUMPS

25-35

Table 8.6.1 Continued

Component Adjust Repair | Rebuild | Replace Test Criteria
Electric Motor Driver
Electric motor X X X Perform acceptance Lest in accordance
| with 8.3.3, including alignment tests
Motor bearings X Perform annual test in accordance with
8.3.3
Incoming power conductors X Perform a 1-hour full-load current test
| including six starts at peak load
Diesel Engine Driver
Entire engine X Perform acceptance test in accordance
with NFPA 20
Fuel transfer pump X X X Perform test in accordance with 8.3.2
| Fuel injector pump or ECM X X Perform test in accordance with 8.3.3
Fuel system filter X X Perform test in accordance with 8.3.2
Combustion air intake system X X Perform test in accordance with 8.3.2
| Fuel tank X X Perform test in accordance with 8.3.2
Cooling system X X X Perform test in accordance with 8.3.3
Batteries X X Perform start/stop sequence in accordance
with NFPA 25
Battery charger X X Perform test in accordance with 8.3.2
Electric system X X Perform test in accordance with 8.3.2
Lubrication filter/oil service X X Perform test in accordance with 8.5.2
Steam Turbines ;
Steam turbine X X Perform acceptance test in accordance
with NFPA 20
Steam regulator or source upgrade X Perform acceptance test in accordance
with NFPA 20
Positive Displacement Pumps
Entire pump X Perform acceptance test in accordance
with NFPA 20
Rotors X Perform annual test in accordance with
8.3.3
Plungers X Perform annual test in accordance with
8.3.3
Shaft X Perform annual test in accordance with
8.3.5
Driver X X X Perform acceptance test in accordance
with NFPA 20
Bearings X Perform annual test in accordance with
8.3.3
Seals X Perform test in accordance with 8.3.2
Pump House and Miscellaneous
Components
Baseplate X Perform test in accordance with 8.3.2 with
alignment inspection
Baseplate X Perform test in accordance with 8.3.3 with
alignment inspection
Foundation X X X Perform test in accordance with 8.3.2 with
alignment inspection
Suction/discharge pipe X X Perform visual inspection in accordance
with 8.2.2
Suction/discharge fittings X X Perform visual inspection in accordance
with 8.2.2
Suction/discharge valves X X X Perform operational test in accordance
. with 13.3.3.1

or i itted without icense from |HS
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25-54 INSPECTION, TESTING, AND MAINTENANCE OF WATER-BASED FIRE PROTECTION SYSTEMS

Table 13.1.1.2 Summary of Valves, Valve Components, and Trim Inspection, Testing, and Maintenance

Item Frequency Reference

Inspection
Control Valves
Sealed Weekly 13.3.2.1

| Locked or electrically supervised Monthly 13.3.2.1.1

| Valve Supervisory Signal Initiating Device Quarterly 13:3:2.1:.2
Alarm Valves
Exterior Monthly 13.4.1.1
Interior 5 years 13.4.1.2
Strainers, filters, orifices 5 years 13.4.1.2
Check Valves
Interior 5 years 13.4.2.1
Preaction/Deluge Valves
Enclosure (during cold weather) Daily/weekly 13.4.3.1
Exterior Monthly 13.4.3.1.6
Interior Annually/5 years 13.4.3.1.7
Strainers, filters, orifices 5 years 13.4.3.1.8
Dry Pipe Valves/ Quick-Opening Devices
Gauges Weekly/monthly 13.4.4.1.2.4,13.44.1.25
Enclosure (during cold weather) Daily/weekly 13.44.1.1
Exterior Monthly 13.44.14
Interior Annually 13.44.15
Strainers, filters, orifices 5 years 13.4.4.1.6
Pressure-Reducing and Relief Valves
Sprinkler systems Quarterly 13.5.1.1
Hose connections Annually 13.5.2.1
Hose racks Annually 13.5.3.1
Fire pumps

Casing relief valves Weekly 15:5.711,; 18.5.7.1,1
Pressure-relief valves Weekly 19.5.7.2,18.5.7.2.1

Baclflow Prevention Assemblies
Reduced pressure Weekly/monthly 13.6.1
Rediiced-pressure detectors Weekly/monthly 13.6.1
Fire ;{)epaﬂ ment Connections Quarterly 13.7.1
Tesl;ing
Mmifi Drains Annually/quarterly 18.25,13.2.5.1, 13.3.3.4

| Gauges 5 years 13.2.7.2
Waterflow Alarins Quarterly/semiannually 13.2.6
Control Valves
Position Annually 13.3.3.1
Operation Annually 13.3.3.1
Supervisory Semiannually 13.3.3.5
Preaction/Deluge Valves
Priming water Quarterly 13.4.3.2.1
Low air pressure alarms Quarterly/annually 13.43.2.13,13.4.3.2.14
Full flow Annually 13.4.3.2.2

| Airleakage 3 years 13.4.3.2.6

@ 2014 Edition
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VALVES, VALVE COMPONENTS, AND TRIM

25-55

Table 13.1.1.2 Continued

Item Frequency Reference
Dry Pipe Valves/ Quick-Opening Devices
Air leakage 3 years 13.4.4.29
Priming water Quarterly 15.4.4.2.1
Low air pressure alarm Quarterly 13.4.4.2.6
Quick-opening devices Quarterly 13.4.4.2.4
Trip test Annually 13.44.2.2
Full flow trip test 3 years 1344222
Pressure-Reducing and Relief Valves
Sprinkler systems 5 years 13.5.1.2
Circulation relief Annually 13.5.7.1.2
Pressure relief valves Annually 13.5.7.2.2
Hose connections b years 13.5.2.2
Hose racks b years 13.5.3.2
Backflow Prevention Assemblies Annually 13.6.2
Maintenance
Control Valves Annually 13.3.4
Preaction/Deluge Valves Annually 13.4.3.3.2
Dry Pipe Valves/ Quick-Opening Devices Annually 13.4.4.3

13.2 General Provisions.

13.2.1 The property owner or designated representative shall
have manufacturers’ literature available to provide specific in-
structions for inspecting, testing, and maintaining the valves
and associated equipment.

13.2.2 All pertinent personnel, departments, authorities having
jurisdiction, or agencies shall be notified that testing or mainte-
nance of the valve and associated alarms is to be conducted.

13.2.3* All system valves shall be protected from physical dam-
age and shall be accessible.

13.2.4 Before opening a test or drain valve, it shall be verified
that adequate provisions have been made for drainage.

13.2.5* Main Drain Test. A main drain test shall be conducted
annually for each water supply lead-in to a building water-
based fire protection system to determine whether there has
been a change in the condition of the water supply.

13.2.5.1 Where the lead-in to a building supplies a header or
manifold serving multiple systems, a single main drain test
shall be permitted.

13.2.5.2 In systems where the sole water supply is through a
backflow preventer and/or pressure-reducing valves, the main
drain test of at least one system downstream of the device shall
be conducted on a quarterly basis.

13.2.5.3 When there is a 10 percent reduction in full flow
pressure when compared to the original acceptance test or
previously performed tests, the cause of the reduction shall be
identified and corrected if necessary.

. 13.2.6 Alarm Devices.

| 13.2.6.1 Mechanical waterflow alarm devices, including but

Provided by IHS ©
No ion dr

not limited to water motor gongs, shall be tested quarterly.

itted without licensa from [HS

13.2.6.2 Vane-type and pressure switch-type waterflow de-
vices shall be tested semiannually.

13.2.7 Gauges.

13.2.7.1 Gauges shall be inspected monthly to verify that they
are in good condition and that normal pressure is being main-
tained.

13.2.7.1.1 Where other sections of this standard have differ-
ent frequency requirements for specific gauges, those require-
ments shall be used.

13.2.7.2 Gauges shall be replaced every b years or Lested every
b5 years by comparison with a calibrated gauge.

13.2.7.3 Gauges not accurate to within 3 percent of the full
scale shall be recalibrated or replaced.

13.2.8 Records. Records shall be maintained in accordance
with Section 4.3.

13.3 Control Valves in Water-Based Fire Protection Systems.

13.3.1* Each control valve shall be identified and have a sign
indicating the system or portion of the system it controls.

13.3.1.1 Systems that have more than one control valve that
must be closed to work on a system shall have a sign on each
affected valve referring to the existence and location of other
valves.

13.3.1.2* When a normally open valve is closed, the proce-
dures established in Chapter 15 shall be followed.

13.3.1.2.1 When the valve is returned to service, a valve status
test (either main or sectional drain, as appropriate) shall be
conducted to determine that the valve is not closed.

13.3.1.3 Each normally open valve shall be secured by means
of a seal or a lock or shall be electrically supervised in accor-
dance with the applicable NFPA standards.
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VALVES, VALVE COMPONENTS, AND TRIM

25-61

Table 13.8.1 Summary of Component Replacement Action Requirements

Component

Adjust

Repair/
Recondition

Replace

Inspection, Test, and Maintenance
Procedures

Water delivery components

Post indicator and wall indicator valves

(1) Inspect for leaks at system pressure
(2) Perform full operational test
conforming to 13.3.3.1

(3) Perform spring torsion inspection
conforming to 13.3.3.1 and 13.3.3.2
(4) Verify target visibility at shut and
full open position

(5) Test supervisory device

(6) Main drain test

Control valves other than post
indicator and wall indicator valves

(1) Inspect for leaks at system pressure
(2) Perform full operational test
conforming to 13.3.5.1

(3) Perform spring torsion inspection
for OS&Y valves conforming to
13.3.3.2

(4) Verify supervisory device

(5) Main drain test

Alarm check valve

(1) Inspect for leaks at system pressure
per 13.4.1

(2) Test all alarms and supervisory
signals affected by the alarm valve

(3) Main drain test

Dry pipe valve

(1) Inspect for leaks at system pressure
(2) Trip test per 13.4.4.2

(3) Inspect condition of valve seat

(4) Test all dry pipe system alarms and
supervisory signals

(5) Main drain test

Deluge/preaction valve

(1) Inspect for leaks at system pressure
per 13.4.3

(2) Trip test

(3) Inspect condition of valve seat

(4) Test all deluge/preaction system
alarms and supervisory signals

(5) Main drain test

Quick-opening device

(1) Inspect for leaks at system pressure
per 13.4.42.2

(2) Trip test

(3) Main drain test

Pressure-regulating device — hose
valves

(1) Inspect for leaks at system pressure
per 13.5.1

(2) Full flow test

(3) Main drain test (Only when a
control valve has been closed)

Pressure-regulating devices — other
than hose valves

(1) Inspect for leaks at system pressure
per Section 13.5

(2) Test pressure setting with full flow
and without flow

(8) Test supervisory device and alarm
(4) Main drain test

Hose valve

(1) Inspect for leaks at system pressure
per 13.5.6
(2) Main drain test

without license from IHS
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25-62 INSPECTION, TESTING, AND MAINTENANCE OF WATER-BASED FIRE PROTECTION SYSTEMS

Table 13.8.1 Continued

Repair/ Inspection, Test, and Maintenance
Component Adjust Recondition Replace Procedures
Backtlow prevention device X X X (1) Inspect for leaks at system pressure
per Section 13.6
(2) Forward flow test per 13.6.2.1
(3) Test supervisory device and alarm
(4) Main drain test
Check valves X X X (1) Inspect for leaks at system pressure
per 13.4.2
(2) Inspect for leaking through check
valve
(3) Main drain test
Fire department connection X X (1) Inspect for leaks at system pressure
per Section 13.7
(2) Main drain test (Only when a
control valve has been closed)
Fire department connection — X (1) Isolate and hydrostatic test for 2
sprinkler system(s) hours at 150 psi (10 bar)
(2) Main drain test (Only when a
control valve has been closed)
Fire department connection — other X (1) Isolate and hydrostatic test for 2
than sprinkler system (s) hours aL 50 psi (3.5 bar) above the
normal working pressure [200 psi (14
bar) minimum]
(2) Main drain test (Only when a
control valve has been closed)
Strainers X X X Inspect and clean in accordance with
manufacturer’s instructions
Main drain valves X X X Main drain test per 13.2.5
Gauges X Calibrate per 13.2.7
Alarm and supervisory components
Alarm device X X X Test for conformance with NFPA 13
and/or NFPA 72
Supervisory device X X X Test for conformance with NFPA 13
and/or NIFPA 72
System protection components
Pressure relief valve — fire pump X X X See 8.3.3.3 and 13.5.7
installation
Pressure relief valve — other than fire X Verify relief valve is listed or approved
pump installation for the application and set to the
correcl pressure
Informational components
Identification signs X X X Inspect for compliance with NFPA 13
and 13.3.1

E 2014 Edition
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Modeling Appendixes
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HRR for Arson Fire Model

s kw kw kw kw kg/s
FDS_HRR_HRR RAD_LOSS CONV_LOS COND_LOSBURN_RATE

0 0 0 0 0 0
0.63 0 0 -1322.68 0 0
1.26 0 0 -1322.68 0 0
1.89 0.01 0 -1322.67 0 0
2.53 0.03 0 -1322.65 0 0
3.16 0.06 0 -1322.61 0 0
3.79 0.11 0.01 -1322.57 0 0
4.42 0.17 0.01 -1322.52 0 0
5.05 0.26 0.06 -1322.48 0.01 0
5.68 0.37 0.12 -1322.43 0.01 0
6.31 0.53 0.17 -1322.32 0.04 0
6.63 0.7 0.24 -1322.21 0.04 0
7.26 0.96 0.32 -1322.04 0.09 0
7.89 1.52 0.5 -1321.65 0.14 0
8.52 2.54 0.85 -1320.95 0.2 0
9.16 4.49 1.5 -1319.62 0.42 0
9.79 8.18 276 -1317.1 0.68 0
10.42 15.03 5.12 -1312.47 0.95 0
11.05 26.91 9.08 -1304.3 2.28 0
11.68 4411 14.85 -1292.5 3.68 0
12.31 61.15 20.83 -1281.09 5.11 0
12.63 67.88 22.29 -1275.6 8.8 0
13.26 69.32 23.32 -1275.16 8.85 0
13.89 69.8 22.82 -1274.24 12.71 0
14.52 64.01 20.58 -1278.13 14.28 0
15.16 57.16 17.74 -1282.39 15.76 0
15.79 58.71 17.88 -1281.02 18.06 0
16.42 59.73 18.29 -1280.52 18.6 0
17.05 64.34 19.68 -1277.28 19.12 0
17.68 76.16 23.98 -1269.59 19.89 0
18.31 89.24 28.44 -1260.77 20.73 0
18.63 96.88 31.17 -1255.78 21.57 0

19.26 100.17 31.95 -1253.26 22.77 0.01
19.89 98.52 31.43 -1254.63 24.04 0.01
20.52 98.19 30.69 -1254.45 26.49 0.01
21.15 106.39 32.91 -1248.46 28.06 0.01
21.79 119.9 38 -1239.92 29.64 0.01
22.42 134.31 42.71 -1230.06 33.1 0.01
23.05 145.3 46.44 -1222.77 35.02 0.01
23.68 149.53 47.77 -1220.04 36.96 0.01
24.31 148.51 46.65 -1220.22 39.91 0.01
24.63 147.65 46.71 -1221.4 40.09 0.01
25.26 150.45 46.99 -1219.04 43.47 0.01

25.89 161.08 50.46 -1211.91 45.36 0.01



Sprinkler Temperatures in Arson Fire Model

S

FDS Time
0.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00
0.63 20.00 20.00 20.00 20.00 20.00 20.00 20.00
1.26 20.00 20.00 20.00 20.00 20.00 20.00 20.00
1.89 20.00 20.00 20.00 20.00 20.00 20.00 20.00
2.53 20.00 20.00 20.00 20.00 20.00 20.00 20.00
3.16 20.00 20.00 20.00 20.00 20.00 20.00 20.00
3.79 20.00 20.00 20.00 20.00 20.00 20.00 20.00
4.42 20.00 20.00 20.00 20.00 20.00 20.00 20.00
5.05 20.00 20.00 20.00 20.00 20.00 20.00 20.00
5.68 20.00 20.00 20.00 20.00 20.00 20.00 20.00
6.31 20.00 20.00 20.00 20.00 20.00 20.00 20.00
6.63 20.00 20.00 20.00 20.00 20.00 20.00 20.00
7.26 20.00 20.00 20.00 20.00 20.00 20.00 20.00
7.89 20.00 20.00 20.00 20.00 20.00 20.00 20.00
8.52 20.00 20.00 20.00 20.00 20.00 20.00 20.00
9.16 20.00 20.00 20.00 20.00 20.00 20.00 20.00
9.79 20.00 20.00 20.00 20.00 20.00 20.00 20.00
10.42 20.00 20.00 20.00 20.00 20.00 20.00 20.00
11.05 20.00 20.00 20.00 20.00 20.00 20.00 20.00
11.68 20.00 20.00 20.00 20.00 20.00 20.00 20.00
12.31 20.00 20.00 20.00 20.00 20.00 20.00 20.00
12.63 20.00 20.00 20.00 20.00 20.00 20.00 20.00
13.26 20.00 20.00 20.00 20.00 20.00 20.00 20.00
13.89 20.00 20.00 20.00 20.00 20.00 20.00 20.00
14.52 20.00 20.00 20.00 20.00 20.00 20.00 20.00
15.16 20.00 20.02 20.00 20.00 20.00 20.00 20.00
15.79 20.01 20.09 20.00 20.00 20.00 20.00 20.00
16.42 20.02 20.46 20.00 20.00 20.00 20.00 20.00
17.05 20.08 21.42 20.00 20.00 20.00 20.00 20.00
17.68 20.29 23.09 20.01 20.01 20.00 20.00 20.00
18.31 20.80 25.25 20.01 20.01 20.00 20.00 20.00
18.63 21.44 26.96 20.01 20.01 20.00 20.00 20.00
19.26 22.32 28.49 20.01 20.01 20.00 20.00 20.00
19.89 23.74 29.98 20.01 20.03 20.00 20.00 20.00
20.52 25.23 30.60 20.01 20.10 20.00 20.00 20.00
21.15 26.52 30.32 20.03 20.34 20.00 20.00 20.00
21.79 27.38 29.40 20.08 20.95 20.00 20.00 20.00
22.42 27.72 28.31 20.21 22.14 20.00 20.00 20.00
23.05 27.62 27.57 20.52 23.99 20.00 20.00 20.00
23.68 27.29 27.72 21.14 26.30 20.00 20.01 20.00
24.31 27.04 29.04 22.18 28.52 20.00 20.01 20.00
24.63 27.09 30.62 23.25 29.78 20.00 20.01 20.00

25.26 27.47 32.30 24.54 30.34 20.01 20.01 20.00



HRR for Stock Room Fire Model

s kw kw kw kw kg/s
FDS_HRR_HRR RAD_LOSS CONV_LOS COND_LOSBURN_RATE

0 0 0 0 0 0
0.72 0 0 -1322.68 0 0
1.45 0 0 -1322.68 0 0
1.81 0 0 -1322.68 0 0
2.53 0.01 0 -1322.67 0 0
3.25 0.01 0 -1322.67 0 0
3.61 0.02 0 -1322.66 0 0
4.34 0.03 0 -1322.65 0 0
5.06 0.05 0 -1322.63 0 0
5.42 0.07 0 -1322.61 0 0
6.14 0.1 0.01 -1322.59 0 0
6.87 0.13 0.02 -1322.56 0 0
7.23 0.17 0.04 -1322.55 0 0
7.95 0.23 0.06 -1322.51 0.01 0
8.67 0.33 0.11 -1322.46 0.02 0
9.04 0.45 0.15 -1322.38 0.04 0
9.76 0.63 0.21 -1322.26 0.04 0
10.48 1.02 0.33 -1321.99 0.09 0
10.84 1.47 0.49 -1321.68 0.1 0
11.57 2.19 0.71 -1321.17 0.2 0
12.29 3.76 1.24 -1320.09 0.32 0
12.65 5.63 19 -1318.84 0.45 0
13.37 8.6 2.87 -1316.77 0.73 0
14.1 14.71 499 -1312.65 1.01 0
14.46 21.19 6.95 -1307.98 2.19 0
15.18 29.16 9.86 -1302.76 2.23 0
15.9 38.98 12.88 -1295.73 4.25 0
16.26 43.28 14.51 -1292.97 4.28 0
16.99 43.77 14.2 -1292.1 6.44 0
17.71 42.18 13.48 -1293.02 7.52 0
18.07 37.33 11.76 -1296.35 8.62 0
18.79 32.15 9.57 -1299.56 9.3 0
19.52 27.1 7.54 -1302.8 9.97 0
19.88 23.94 6.38 -1304.93 10.35 0
20.6 22.59 6.05 -1305.99 10.34 0
21.32 23.11 6.4 -1305.83 9.78 0
21.69 25.3 7.17 -1304.36 9.79 0
22.41 30.08 8.99 -1301.32 9.21 0
23.13 40.82 12.66 -1294.05 9.39 0
23.49 51.82 16.53 -1286.73 9.58 0
24.22 63.26 20.27 -1278.81 10.61 0
24.94 73.44 23.98 -1272.17 11.68 0
25.3 74.73 23.4 -1270.24 14.38 0
26.02 69.37 22.09 -1274.55 14.49 0



Sprinkler Temperatures in Stock Room Model
Sprinkler # Sprinkler # Sprinkler # Sprinkler # Sprinkler # Sprinkler # Sprinkler # Sprinkler # Sprinkler #

s C C C C C C C C C
FDS Time SPRK1000: SPRK1000z SPRK1000: SPRK1000: SPRK1000z SPRK1000: SPRK1000z SPRK1000z SPRK1000:
0 20 20 20 20 20 20 20 20 20
0.72 20 20 20 20 20 20 20 20 20
1.45 20 20 20 20 20 20 20 20 20
1.81 20 20 20 20 20 20 20 20 20
2.53 20 20 20 20 20 20 20 20 20
3.25 20 20 20 20 20 20 20 20 20
3.61 20 20 20 20 20 20 20 20 20
4.34 20 20 20 20 20 20 20 20 20
5.06 20 20 20 20 20 20 20 20 20
5.42 20 20 20 20 20 20 20 20 20
6.14 20 20 20 20 20 20 20 20 20
6.87 20 20 20 20 20 20 20 20 20
7.23 20 20 20 20 20 20 20 20 20
7.95 20 20 20 20 20 20 20 20 20
8.67 20 20 20 20 20 20 20 20 20
9.04 20 20 20 20 20 20 20 20 20
9.76 20 20 20 20 20 20 20 20 20
10.48 20 20 20 20 20 20 20 20 20
10.84 20 20 20 20 20 20 20 20 20
11.57 20 20 20 20 20 20 20 20 20
12.29 20 20 20 20 20 20 20 20 20
12.65 20 20 20 20 20 20 20 20 20
13.37 20 20 20 20 20 20 20 20 20
141 20 20 20 20 20 20 20 20 20
14.46 20 20 20 20 20 20 20 20 20
15.18 20 20 20 20 20 20 20 20 20
15.9 20 20 20 20 20 20 20 20 20
16.26 20 20 20 20 20 20 20 20 20
16.99 20 20 20 20 20 20 20 20 20
17.71 20 20 20 20 20 20 20 20 20
18.07 20 20 20 20 20 20 20 20 20
18.79 20 20 20 20 20 20 20 20 20
19.52 20 20 20 20 20 20 20 20 20
19.88 20 20 20 20 20 20 20 20 20
20.6 20 20 20 20 20 20 20 20 20.01
21.32 20 20 20 20 20 20 20 20 20.01
21.69 20 20 20 20 20 20 20 20 20.02
2241 20 20 20 20 20 20 20 20 20.03
23.13 20 20 20 20 20 20 20 20 20.06
23.49 20 20 20 20 20 20 20 20 20.07
24.22 20 20 20 20 20 20 20 20 20.09
24.94 20 20 20 20 20 20 20 20 20.12

25.3 20 20 20 20 20 20 20 20 20.13



HRR for Sales Floor Fire Model

s kw kw kw kw kg/s
FDS_HRR_HRR RAD_LOSS CONV_LOS COND_LOSBURN_RATE

0 0 0 0 0 0
0.63 0 0 -1322.68 0 0
1.26 0 0 -1322.68 0 0
1.89 0 0 -1322.68 0 0
2.53 0.01 0 -1322.67 0 0
3.16 0.02 0 -1322.66 0 0
3.79 0.03 0 -1322.65 0 0
4.42 0.05 0 -1322.63 0 0
5.05 0.07 0.02 -1322.63 0 0
5.68 0.1 0.03 -1322.61 0 0
6.31 0.14 0.05 -1322.59 0.01 0
6.63 0.18 0.06 -1322.56 0.01 0
7.26 0.25 0.08 -1322.52 0.02 0
7.89 0.42 0.14 -1322.41 0.04 0
8.52 0.76 0.25 -1322.17 0.05 0
9.16 1.45 0.49 -1321.71 0.13 0
9.79 2.78 0.94 -1320.79 0.22 0
10.42 5.32 1.82 -1319.07 0.31 0
11.05 9.78 3.31 -1316.01 0.79 0
11.68 16.07 5.43 -1311.71 1.3 0
12.31 21.85 7.44 -1307.82 1.81 0
12.63 24.38 8.01 -1305.78 3.14 0
13.26 27 9.11 -1304.22 3.17 0
13.89 25.27 8.23 -1305.15 4.69 0
14.52 20.01 6.36 -1308.7 5.16 0
15.16 18.81 5.78 -1309.4 5.65 0
15.79 16.28 4.72 -1310.98 6.23 0
16.42 16.91 496 -1310.58 6.28 0
17.05 19.74 5.97 -1308.72 6.33 0
17.68 24.45 7.67 -1305.62 6.42 0
18.31 30.39 9.77 -1301.69 6.64 0
18.63 34.56 11.27 -1298.95 6.87 0
19.26 37.06 11.99 -1297.14 7.39 0
19.89 37.07 12.01 -1297.21 7.94 0
20.52 34.64 10.93 -1298.69 9.04 0
21.15 33.8 10.42 -1299.14 9.57 0
21.79 35.94 11.17 -1297.75 10.09 0
22.42 40.43 12.64 -1294.7 11.06 0
23.05 45.96 14.63 -1291.09 11.61 0
23.68 50.58 16.29 -1288.1 12.17 0
24.31 52.79 16.84 -1286.47 13.11 0
24.63 53.13 17.06 -1286.43 13.18 0
25.26 53.38 16.89 -1286.08 14.36 0
25.89 55.08 17.37 -1284.93 15.08 0



Sprinkler Temperatures in Sales Floor Model
Sprinkler # Sprinkler # Sprinkler # Sprinkler # Sprinkler # Sprinkler # Sprinkler # Sprinkler # Sprinkler #

s C C C C C C C C C
FDS Time SPRK0202(SPRK0202(SPRK0402(SPRK0202(SPRK0203( SPRK0402( SPRK0204( SPRK1903( SPRK0203(
0 20 20 20 20 20 20 20 20 20
0.63 20 20 20 20 20 20 20 20 20
1.26 20 20 20 20 20 20 20 20 20
1.89 20 20 20 20 20 20 20 20 20
2.53 20 20 20 20 20 20 20 20 20
3.16 20 20 20 20 20 20 20 20 20
3.79 20 20 20 20 20 20 20 20 20
4.42 20 20 20 20 20 20 20 20 20
5.05 20 20 20 20 20 20 20 20 20
5.68 20 20 20 20 20 20 20 20 20
6.31 20 20 20 20 20 20 20 20 20
6.63 20 20 20 20 20 20 20 20 20
7.26 20 20 20 20 20 20 20 20 20
7.89 20 20 20 20 20 20 20 20 20
8.52 20 20 20 20 20 20 20 20 20
9.16 20 20 20 20 20 20 20 20 20
9.79 20 20 20 20 20 20 20 20 20
10.42 20 20 20 20 20 20 20 20 20
11.05 20 20 20 20 20 20 20 20 20
11.68 20 20 20 20 20 20 20 20 20
12.31 20 20 20 20 20 20 20 20 20
12.63 20 20 20 20 20 20 20 20 20
13.26 20 20 20 20 20 20 20 20 20
13.89 20 20 20 20 20 20 20 20 20
14.52 20 20 20 20 20 20 20 20 20
15.16 20 20 20 20 20 20 20 20 20
15.79 20 20 20 20 20 20 20 20 20
16.42 20 20 20 20 20 20 20 20 20
17.05 20 20 20 20 20 20 20 20 20
17.68 20 20 20 20 20 20 20 20 20
18.31 20 20 20 20 20 20 20 20 20
18.63 20 20 20 20.01 20 20 20 20 20
19.26 20 20 20 20.01 20 20 20 20 20
19.89 20 20 20 20.02 20 20 20 20 20
20.52 20 20 20 20.04 20 20 20 20 20
21.15 20 20 20 20.06 20 20 20 20 20
21.79 20 20 20 20.09 20 20 20 20 20
22.42 20 20 20 20.13 20 20 20 20 20
23.05 20 20 20 20.17 20 20 20 20 20
23.68 20 20 20 20.22 20 20 20 20 20
24.31 20 20 20 20.27 20 20 20 20 20
24.63 20 20 20 20.31 20 20 20 20 20

25.26 20 20 20 20.35 20 20 20 20 20





