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Abstract

St. Michael’s Association for Special Education, located near Window Rock, AZ,
is an institution that has been established for the schooling and therapy of approximately
100 mentally and physically challenged Navajo children and adults. The existing school
buildings are located on a 20 acre site are structurally unsound, crowded and poorly
equipped to handle the daily functions of the school.

FBM has outlined criteria by which the ideal solution to the problems at St.
Michael’s may be resolved. The selected design alternative is a single, one story, 70,600
square foot multipurpose building that addresses site, structural, electrical, HVAC,
plumbing, fire protection, and other concems of the students, faculty, and staff of St.
Mlchael 8.

The bmldmg is located on the prev1ously devcloped portion of St. Michael’s 51te
The site is regraded in order to accommodate the building materials and methods chosen
and to add to the long term stability of the structure. Architectural features of the building
fall in line with the client’s preferences. Masonry bearing walls and steel KCS joists
make up the superstructure of the building and are supported by continuous footings.
* Pilasters are employed for lateral support. A ground source heat pump is employed for
" HVAC. Solar power supplements 509,000 kWh per year of electricity supplied to the
building.

Our design brings about a safe, efficient building that promotes a healing and
nurturing school environment at a cost of about $7 million.
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Introduction

St. Michael’s Association for special education (St. Michael’s), located in the
Navajo Nation near Window Rock, AZ, is a special education counterpart of St.
Michael’s School, located in the same town. St. Michael’s is part of the original mission
founded by Katherine Drexel, a recently canonized saint in the Roman Catholic Church
and neice of Anthony J. Drexel, founder of Drexel University.

The special education school servesd the needs of approximately 87 children who
are day students, about 12 of whom are infants. In addition, approximately 20 adults are
enrolled in St. Michael’s assisted living program. All of the students are Navajo Indians.
About 140 total faculty and administrators are employed either full or part time by St.
Michael’s.

The 19 existing campus buildings cover approximately 32,000 sq. ft. of total
building footprint. Several of these buildings show signs of structural damage due to
apparent soil settlement. Most notably, the cafeteria has experienced settling of up to five
in. across its floor span of about 85 ft. Many of the buildings are inefficient, exhibiting
energy loads that are well above current design standards. Most of the buildings are
cramped, having little space available for necessary daily activities. The disjointed
buildings create ambulatory difficulties for the students.

St. Michael’s does have the ability to improve its campus. If it provides state,
federal, and Navajo Nation officials with preliminary engineering design plans for a new
or augmented school facility, it will be able to apply for funding to do bring th eproject to
completion.

FBM has considered many alternatives in designing each system of an 1deal
building for St. Michael’s. Site development has been performed so that the placement of
the building minimizes grading and drainage problems. The geotechnical design provides
foundations that will support the building with minimal settlement. A masonry block
retaining weall unifies grading on the site. The architectural design provides the
amenities the faculty requested, while still conforming to the style of traditional Navajo
architecture. The structural design provides adequate support for vertical as well as lateral
loads, employing familiar, economical, and aesthetically pleasing building materials.
Heating, ventilation, and air conditioning (HVAC) design employs a ground source heat
pump system to handle building heating and cooling loads efficiently. The electrical
system employs active solar energy systems to lessen electrical demand. The plumbing
system provides potable water to all building fixtures.

Site Development

Proposed

FBM proposed to remedy many of St. Michael’s settlement, space allocation, and
stormwater problems through proper site development. The building was to be situated so
that the students would experience a healthy, nurturing environment. The building



location was to be on St. Michael’s previously developed site. The building pad was to be
elevated to maintain a 5% slope for a lateral distance of 15 ft. on all sides of the building
to allow stormwater to move away. Parking was to be provided for all staff and
administrators. Utilities were to be rerouted as necessary to connect with the new
building.

Design Alternatives

A campus set up and a single building were considered for the new St. Michael’s
facility. A single building was selected based on the ability to provide for students needs,
faculty preference, and cost. The building shape and orientation was chosen based on
grading, geotechnical, architectural, and energy preferences noted in Appendices A, B, C,
and F.

Final Design

The new building will be situated on the existing St. Michael’s campus as shown
on the site plan Appendix A. The existing cafeteria and “solar” classroom building will
be removed to make room for the proposed building. The building will be oriented so that
the main entrance faces east in accordance with Navajo custom. Principal hallways will
be in the north/south direction, along an existing 1 to 2 percent slope, minimizing the
amount of grading needed to provide a level building pad.

About 6500 CY of soil will be cut and deposited. No soil will be imported from
off site. The cut/fill line will be initiated in the NW/SE orientation through the
approximate middle of the building at an elevation of 6738 ft. Refer to Appendix for
grading plan and associated calculations.

The natural landscape slope of between 4.1 and 5.5 percent to the east and west
of the level building pad remains in order to provide a natural drainage path for
stormwater. This natural slope dips to the south side of the building and will hold all
stormwater for a minimum retention time of 5 hours. The fill soil is sloped 5% for a
lateral distance of 15 ft. on all sides to allow runoff to be transported away from the
building. Furthermore, four stormwater inlets are located 100 ft. apart on the east side of
the building. Stormwater collected at these locations is transported beneath the building
via 4 in. pipes and deposited on the building’s west side. Refer to Appendix for
stormwater calculations.

FBM will provide a 60 space parking lot located to the south of the proposed
building. The lot will be gravel covered and underlain by a nonwoven geotextile. The lot
is configured in a square “U” pattern and allows for two way travel in driveways. Overal
parking lot dimensions are 140 ft. by 140 ft. The existing 3 percent slope in th earea of
the proposed parking lot will be maintained to allow for adequate drainage. Refer to
Appendix for parking lot details.

Water and sewer lines will be rerouted to the east and south of the proposed
building. Refer to Appendix for site utility plan.



Geotechnical

Proposed

The proposed foundation system has been designed to support the superstructure
of the building while minimizing settlement. A retaining wall has been designed to join
existing and proposed grade lines.

Design Alternatives

A variety of shallow foundation types were considered for the proposed building,
including spread footings, strip footings, and mat foundations. Strip footings were chosen
as the best alternative based on the type of superstructure selected and loads expected.

Final Design

FBM presents a geotechnical design that will accommodate a 70,600 SF concrete
masonry building. Continuous strip shallow footings with a base of 4 ft. wide located 4 ft.
below the proposed building grade (6734 ft.) will be used to support the building’s loads
of about 3.5 kips per linear ft. This foundation will provide a factor of safety of 3.9
considering general shear failure. Refer to Appendix for bearing capacity calculations

Differential settlement is minimized, not exceeding one total in. at any location.
This amount is reasonable to expect and acceptable for the size and type of the proposed
building. Refer to Appendix for settlement calculations.

The concrete floor slab is 5 in. thick with steel wire mesh reinforcement.
Construction joints are spaced every 40 ft. along the major axes of the building. The
retaining wall will have a total length of 580 ft. around the proposed gymnasium to the
north, east, and south, and will be a maximum of 15 ft. tall. The wall footing will be
similar to the strip footing beneath the building, as detailed in the Appendix. It will be
externally reinforced by a homogeneous bilateral geogrid with a tensile strength of no
less than 10 kip/ft. An 18 in. permeable sand layer should be installed vertically behind
the wall to carry water down to weep holes at the wall’s base to alleviate hydrostatic
pressure. Refer to Appendix for all foundation calculations.

A new boring location plan has been devised to determine soil properties in the
exact location of the building. The plan may be viewed in Appendix.

The largest embankment on which a portion of the school will be built has been
analyzed for slope stability. It has been determined that the slope is stable with the added
surcharge weight of the building without external reinforcement such as geosynthetics.
Refer to Appendix for calculations.

Architectural

Proposed

The architectural system proposed was one that could meet the varied and specific
client needs. This design was to include a one story building composed of several wings.
Each wing was to have a specific purpose (ie. Separate wings for classroom space and
administration space). The overall building was estimated to be approximately 68,550
square feet. FBM also promised several features would be incorporated into each
classroom space. An extensive list of rooms and areas that will be incorporated into the



design. The client also requested to have the adult classrooms distinctly separate from
the other classrooms, but still in the same building.

Design Alternatives

The first alternative explored was a three-wing design with a central entry space
in the shape of a Hogan. One wing was for administrative needs, one wing was for
classroom spaces and the gymnasium, and one wing was for the other spaces in the
building (nurse’s office, sound therapy, pottery, and macramé) as well as the cafeteria
(see appendix C). A rough plan was then submitted for client review. With the client’s
comments FBM has arrived at a final design.

Final Design

The final design is similar to the initial design in that it still has three wings
arranged around a central entry space in the shape of a Hogan. Some of the major
changes include the addition of two classrooms, a teacher resource room/computer room,
two small conference rooms and an employee lounge. These additions increase the size
of the overall building to 70,600 square feet. The adult classrooms were moved to a less
central space to allow for more privacy, and the nurse’s office and sound therapy rooms
were moved into the classroom wing. Refer to the final floor plan in appendix C.

The wall construction used for most of the building was and 8” CMU wall, 2” air
space, 2” insulation, and }2” drywall with a steel stud backup.

Structural

Proposed

The structural system was proposed to withstand all lateral and gravity loads
placed upon it. It was to have a maximum bay size of 25 feet, and a maximum deflection
of L/240 in the steel members. The only major refinement to the design was an increase
in the proposed bay size. The 25 feet that was proposed obviously overlooked the
gymnasium and cafeteria. The bay size was also increased in the classrooms to provide a
more usable space. The final spans of the gymnasium, cafeteria, kitchen, and classrooms
were increased to 60 feet, 54 feet, 44 feet, and 35 feet, respectively.

Design Alternatives

The four main alternatives considered were steel, concrete, masonry wall with a
precast concrete roof, and masonry wall with a steel joist roof. These systems were
weighed against criteria such as availability of materials, availability of skilled workers,
and ability to withstand deflections. A complete list of these criteria is provided in
appendix D.

Final Design

After evaluating the criteria, a masonry bearing wall structure with a steel joist
roof was selected. The system will resist a total wind load of 6.25 PSF pressure on the
windward wall, 3.88 PSF suction on the leeward wall, and 5.425 PSF suction on the roof.
These loads will be resisted using a system of pilasters and cross walls spaced at a
maximum of 12 feet apart.



KCS joists will support the roof for all spans between 10 and 15 feet. They were
chosen because of their high versatility. Since the exact locations of mechanical units
and solar panels has not been determined yet. The KCS joists have a constant resistance
to shear along the entire length of the span. Long span joists will be used for the longer
span. W8x10 beams will carry shorter spans. Loads will be transferred to the joists by
metal roof deck fastened to the top of them.

HVAC System

Proposed

Initial specifications called for interior design conditions of 78 + 3 F db temperature
during the summer and 72 + 5 F db temperature in the winter, with 50 + 10% relative
humidity year round. It was also stated that 15-20 CFM/person of fresh outdoor air shall
be supplied to the interior zones. The design criteria established for this project during
the proposal phase are as follows:

Energy efficiency

Low costs (operational/maintenance as well as initial)
Comfortable temperature levels

Adequate moisture content of air

Air cleanliness

Adequate supply of fresh outdoor air

Proper air distribution and circulation

Minimal noise intrusion during system operation

Design Alternatives
Several alternatives were considered for this project, each possessing numerous
advantages and disadvantages. The options receiving the most consideration were:

Ground source heat pump system

Thermal ice storage system

Radiant heating and cooling panels

Fan coil units

Packaged rooftop air-conditioning units with baseboard heating

Thermal ice storage was eliminated from consideration once it was determined that there
is not a large enough difference between electricity charges during peak demand periods
versus off-peak demand periods. Radiant panel heating and cooling was eliminated
because there have been many reports that the system has produced unreliable results in
non-residential applications. Also, the lag-time (time for conditioned space to reach
desired set-point temperature) involved with the system is high and a cause for concern.
Fan coil units are highly maintenance intensive, can produce considerable noise intrusion
in the conditioned space, and also require separate condensing units, resulting in
additional maintenance requirements and added expense. The use of packaged rooftop
units to satisfy the entire cooling load would be maintenance intensive and very



expensive. For information on the systems listed above, refer to Appendix E, Section
‘C 3 .

Final Design

The building loads were found to be 586.2 MBh for heating and 110 tons for
cooling (see Appendix E, Section “E’). The system selected for this project is a
combination of two of the above-mentioned alternatives. Based on the design criteria, it
has been determined that the use of ground source heat pumps in combination with
packaged rooftop air-conditioning units is the best system to employ. This hybrid system
offers many advantages, all of which are addressed in Appendix E of this report. The
heat pump units will satisfy the heating and cooling requirements of each of the interior
spaces within the building, including the classrooms, offices, and therapy rooms. 40
horizontal heat pumps shall be used, ranging from 1% to 5 tons of cooling capacity. The
packaged rooftop units will be utilized as makeup air units, which means that they will
condition only the outdoor air supplied to the spaces, and not the total air supplied to each
space. 10 makeup air units shall be utilized for the total building ventilation
requirements. In terms of the ground coupled heat exchanger, the loop will consist of
120 bores drilled to a depth of 300 feet. The bores will be 2%” in diameter, and the pipes
will be 1” in diameter. The total flow rate through the ground loop will be 330 GPM,
requiring a loop supply and return main sized at 8”. The pumps used to circulate the
brine solution will be two 40 HP pumps. Refer to Appendix E for more mformatlon on
the system design.

An annual energy consumptlon calculation was preformed through Energy 10.
By simulating our building with a normal HVAC system and ground source heat pump, it
was found that 5.2 kBtw/ sqft. Refer to Appendix E for more information on annual
energy consumption.

A

Electrical

Proposed

The overall objective of FBM Design was to provide adequate power for all
building applications in an energy efficient design. The emergency power supply must
provide adequate power in case of a power outage. The use of multiple control panels
will power the separate applications. Daylighting will also be maximized in the building.
Lastly, all design and construction will abide by the national electrical code.

Design Alternatives '

The design altematives that FBM has explored include wind and solar energy.
Both alternatives were chosen because they are currently implemented in the region and
are efficient in producing energy. The need to provide alternative means of producing
energy is caused by a high energy bill. Currently, the entire campus is powered using
electricity. Therefore, these alternatives will be 1mplemented into the design to ease the
demand from the utility grid. -



Final Design

The decisions made by FBM provide the most feasible and efficient electrical
system. The chosen electrical system must be able to support 509,000 kWh per year. The
electrical system consists of a primary 13,200-volt service coming in from the utility grid
provided by the Navajo Tribal Utility Authority (NTUA). The service will then pass
through the meter. After passing through the meter, the voltage will be stepped down via
a 277/480-volt transformer. Once the power has been stepped down it will pass through a
substation, breaking off to mechanical panel and a 120/208 transformer. All power both
277/480 and 120/208 or both 3 phases services, only at the switchboard were 120/240-
volt service is separated using one of the legs of the 120/208 does the power become
single phase. The switchboard has a lighting, auxiliary, and emergency panel. The
system integrates the use of solar power at the switchboard to power the single-phase
auxiliary power needs. Also lowering the demand from the utility grid are self-contained
exterior light units, which are solar powered Also incorporated is a generator for the '
emergency power. A complete system schematic 1s viewable in the back of Appendix F
along with detailed descriptions of its individual components.

Plumbing

Proposed

The plumbing system has been designed to serve approximately 250 St. Michael’s
students, faculty, and staff. The potable water system will deliver hot and cold potable
water to the cafeteria, student restrooms located in the classrooms, faculty restrooms, and
the therapy pools. The wastewater system will convey wastewater from the sinks, toilets,
and floor drains to the public sewer system, and ultimately deposited into a wastewater
treatment facility. Another function of the plumbing system is stormwater drainage.
Pitched roofs and roof drains have been implemented to facilitate this process.

Design Alternatives

Most design alternatives pertain to the hot water supply system. The hot water
distribution system can use tankless water heaters or a boiler and storage tank
combination to supply sufficient hot water at the fixture. Since FBM plans to use solar
energy to generate hot water, there must be a storage tank to hold the hot water generated.
This decision eliminates the use of tankless water heaters for primary hot water
generation. FBM has decided to use a water heater to both supply the hot water and store
it. The large capacity water heater serves a dual purpose as heater and storage tank and
appears to be more economical than a separate boiler and storage tank combination.

Final Design ‘

The final water distribution system will enter the building in a 3 inch supply main
at a flow rate of 142 gallons per minute and a velocity of 7 feet per second. The water
gervice will then split to 126 gallons of cold water and 72.5 gallons of hot water each
minute. An explanation of why the hot and cold do not add to the total flow rate is
included in Appendix G. A 600 gallon electric water heater will supply/store the hot
water. The hot water loop will be circulated by % horsepower in-line centrifugal pump.
The sanitary system will include vents and traps to safely prevent waste gases from



entering the building. The building sewer will be 4 inch diameter and slope of 1/4 inch
per foot.

Constructibility

The phasing of construction for the proposed building has encountered a number
of concerns. The process of construction is an inherently difficult issue from the nature of
the project. St. Michael’s is a year round institution; therefore, construction should be
quick and quiet, occurring whenever possible at off peak times of the day so as not to
disturb the daily work of the students and faculty at the school. All construction will
ideally be completed in the summer when the student population is lowest.

The most important construction phasing issue is the cafeteria/kitchen area.
Coincidentally, the existing and proposed kitchens lie almost exactly in the same place.
Thus, the kitchen equipment should be moved out of the existing cafeteria into a
temporary structure for most of the project. The proposed cafeteria/kitchen can be built
first, although the grading for the whole site must be completed before the erection of any
part of the permanent structure.

Economic Analysis

Three alternatives for the overall procedure of the project have been considered.
Realizing that St. Michael’s ideal building design, according to our building program
outlined in the proposal stage of this project may exceed the estimated funding available,
FBM could have cut back on the design so that the project would fall entirely within the
expected funding value, design the structure in phases so that the whole project could be
ultimately completed when more funding became available, or design the ideal building
in the hope that more funding would become available sooner with a fallback on building
in phases. FBM chose to design the ideal building.

After the design of all systems, FBM is under the projected ideal building budget.
The building total is currently $6.7 million, as opposed to the $8.2 million estimated in
the proposal. For a system breakdown of proposed budgets, refer to Appendix H.

Schedule

Research and preliminary system investigation took place beginning in June, 2000
and proceeded until December. System alternatives were evaluated and selected during
January, 2001. Preliminary system design proceeded through February and March.
Additions and alterations to the preliminary design have been performed through May. A
detailed schedule is presented in Appendix I.
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Site Background

Saint Michael’s Association for Special Education is located in the Navajo
Nation, near Window Rock, AZ. At the southem tip of the Rocky Mountains, the
landscape exhibits arid, desert like conditions. _

The site exhibits a moderate grade of about six percent sloping downward toward
the southwest. Grading operations for existing buildings were performed on an individual
basis, not in combination with other buildings. The elevation of the existing buildings is
approximately 6700 to 6750 feet above sea level. ' |

Several existing buildings on St. Michael’s site lie directly in a natural drainage
swale area where occasional seasonal rains drench the area and result in water infiltration
mto buildings and erode soils. This activity has indirectly caused structural damage to

buildings by compromising the integrity of the building footprints.
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Proposed Building Location

The proposed building will be situated on St. Michael’s existing site as shown
on the site plan. The existing cafeteria and “solar” classroom buildings, two of the most
outdated and structurally deficient buildings, will be demolished in order to create
space for the new building, as shown on the demoition plan on page A-2.2. The
elevation of the proposed building is 6738 ft.

The chosen site has several advantages over other site alternatives, including the
preservation of St. Michael’s undeveloped space on campus, the ability of the site to
sustain architectural preferences of the client, and the minimal amount of grading that

will have to be performed, as detailed on page A-3.

A-3



DRAWING NUMBER

o 2

F CUENT
B% ST MICHAELS ASSOCIATION PROPOSED
M FOR SPECIAL EDUCATION

ST MICHAELS, AZ

SITE PLAN




' [TDATLH LN =7 ).

S 70°

0 20° 50 100°

\—WATER SOURCE HEAT PUMP
BORE HOLE GRID

To be relocaled owoy from proposed
building

To be demolished

ST MICHAELS ASSOCIATION

FOR &REGIAL EDUCATION
ST MICHAELS, AZ

DRAWING TITLE

PROPOSED
BORING PLAN

DRAWING NUMBER

=20




Proposed Grading

The proposed grading for St. Michael’s provides a level building pad at 6738 fi.
Approximately 7,000 cubic yards of earth will be cut and redistributed on site as shown
on the site plan.

Three fi. outside each exterior wall of the building, an 8 ft. wide sidewalk is
provided. Immediately beyond the sidewalk, the ground slopes away from the building at
a 5% slope for a lateral distance of 15 ft. Embankment fill areas beneath the building on
its west side are typically 2 to 5 ft. However, the maximum embankment height is 9 ft,
located beneath theproposed cafeteria area.each embankment employs a 4H to 1V slope
to join the existing and proposed grades.

An embankment stability analysis has been performed for the highest
embankment under the greaiest load (the embankment beneath the cafeteria). The results
have shown that the slope is stable and external reinforcement of the slope by
geosynthetics or similar materials is not necessary. Calculations can be found in
Appendix B.

Approximately 7000 cu. yds. on soil will be extracted and redistributed as shown
in the proposed site plan. this soil will be primarily clayey sand with a unit weight of
about 109 pef. Using a 3 cu. yd. backhoe, 250 cu yds. per hour can be excavated at a cost
of about $1 per cu. yd. Using three 20 cu. yd. dump trucks, 7.5 loads per hour can be
transported to the appropriate fill area at a cost of about $2.30 per cu.yd. A spreader will
be used to level the building pad at a cost of about $1.10 per cu. yd. Using these rates, the

regrading process is estimated to take about two weeks and cost a total of about $60,000.
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Stormwater

The proposed stonmwater drainage plan is designed to eliminate the drainage
difficulties encountered on the eisting site, including the alieviation of large quantities of
standing water that are present after storms and other drainage problems that are
associated with building settlement as noted in Appendix B.

The level building pad is implemented at 6738 ft. The natural landscape slopes of
about 4.2% to the southeast, 5.5% to the west and 6.0% to the northeast will remain in
order to provide a natural drainage path around the proposed building. In addition, 4
stormwater inlets located along the east side of the building spaced about 75 ft. on center
as shown on the site plan, will be implemented. These inlets will deliver stormwater to 4
in. diameter PVC pipes sloped at 8% that will transport water under the building to the
west side. '

All so1l immediately outside of the sidewalk area around the building will be
sloped 5% for a lateral distance of 15f1. to allow rainfall and roof runoff to flow away
from the building as per the recommendation of Agra Inc., of Farmington, NM. On the
west side of the building, a slope of 15% will be implemented as shown on the site plan
to connect existing and proposed grade lines.

A 25 yr. storm for the geographic location of St. Michael’s is 2 in. over 24 hrs
(National Weather Serice data). Peak runoff has been determined using the rational
method. Using C = 3.0 and a rainfall intensity of 1” per hour, peak runoff has been
determined to be 6,600 cu ft. The capacity of the existing swale to the south and west of
the proposed building exceeds this amount, providing a 25 yr. storm a retention time of
4.4 hrs, far above the design standard of 10 min. See the following page for stormwater

calculations.
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Parking

A square, 60 space parking lot with a U-shaped driveway located to the south of
the proposed building is provided. the driveway of the parking lot is connected to the
main access raod to the school at the east and west ends as shown in the site plan. Overall
dimensions will be 140 f. per side. Individual spaces will be 19 ft. long and 9 ft. wide.
Four handicapped spaces, 19 ft. long and 13 ft. wide are also provided in accordance with
ADA. Four rows of cars will be separated by two driveways as shown on the site plan.
Driveways will be 22 ft. wide and will be made of the same base course material as the
parking lot. Driveways will be orthogonal to the parking space orientation to allow for
easy entry or exits from spaces when cars are traveling in either direction of the
driveways.

The lot will be gravel underlain by a nonwoven geotextile applicable for the
separation of soil and gravel particles. The existing grade will be maintained at about

5.1% to allow for adequate drainage as shown on the site plan.
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Site Utilities

Potable water, sewer, and electrical utility lines currently exist as shown in the
existing site plan. All utilities are provided by the Navaho Tribal Utility Authority.
Utilities will continue to be supplied to the proposed building from this company.

Water and wastewater lines will e relacated around the proposed building as
shown in the proposed utility plan. Both lines will be rerouted to the southand west of the
building. The natural existing slepe of about .2% will provide adequate gravity flow
through the pipe. The elecirical lincs will be connected to the proposed building after
eonstruction. '

A proundwater heat purnp well grid will be drilled at the south of the proposed
building area as shown on the site plan. It should be noted that the well grid is shown
here only 10 order to give an idea of the relative size of the grid. The grid need not be laid
out in a geometric square pattern as shown. For ease of maintenance, it would be better to
not locate the gnd directly under any part of the building. The exact location of the grid
should be determincd with regards to construction scheduling and landscape architecturs,

which are outside the scope of this project.



Alternate Site Consideration

At the presentation of the progress report to St, Michael’s on Mamh 20, 2001, an
alternate site plan was discussed. The possibility was raised by H. John Sivroy, a private
managerial consultant for St. Michael’s, of removing the proposed retaining wall from
the east side of the building, relocating it to the west side, and filling the entire area in the
middle. Due to the magnitude of the task of determnining the feasibility of this solution,
FBM has decided not te explore the possibiiity during the completion of this Senior
Design Project.

A number of issucs would need to be investigated if this design was to move
forward. First, the availability of the encrmous volume of fill required to grade up the
approximately four acre building area would have to be noted. This fill would have to be
well graded non-plastic soil similar to that of the in-situ first 15 fi. of soi! at St. Michael’s
in order for the proposed foundations to perform: satisfactonily, The cost effectiveness of
moving and adequately placing about 100,000 cu. yds. of such fill would then have to be
evaluated,

The west side retaining wall would then have to be evaluated. Instead of a 14 ft.
high retaining wall at the east side, the west side wall would be about 30 ft. high and
would have to ncgotiate the added lateral earth pressure induced by the weight of the
building behind it.

Becausc of the magnitude of the analysis needed to determine the feasibility of
this task, and because of many obvious petential pitfalls ingluding but not limited to the
ones noted above, this alternative is rescinded for cansideration of the Si. Michael’s
baard.

A-8



APPENDIX B: GEOTECHNICAL

SOIL SURVEY e

SOIL ANALYSIS...........

GEOLOGIC SURVEY AND CONCLUSIONS...ccccoruemsmsmmmmmsssmsmsmsmsissssssnis

GEOTECHNICAL CONCLUSIONS

PROPOSED FOUNDATIONS.........oooermsresassassssasass

--B-2

e B=3

PROPOSED RETAINING WALL .....commnnnsnsas

PROPOSED BORING PLAN AND NOTES .vvurnssssises

B4

B-5

B-7

e B-8



Soil Survey

This soil survey 1s based on a geotechnical study performed in 1997 by Agra
Earth and Environmental Services, Inc., Farmington, NM. Nine test borings were
performed inside and around the existing cafeteria building. Refer to page B-8 for the
boring location plan.
The existing soil at St. Michael’s exhibits four major strata at the following average
depths:
e Fill, silty sand (SM), from average depths of 0 to 2 fi.,
e Clayey sand (SC), from average depths of 2 to 7.5 fi.
e Silty clay (CL), from average depths of 7.5 to 18.5 ft.
o Auger refusal occurs at an average depth of 18.5 ft. Spoon refusal occurs at an
average depth of 20 fi.
No groundwater was found in any of the boring locations, although samples were

generally moist.
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Soil Analysis

Soil in stratum one (Fill} 1s comparable to the clayey sand layer beneath it in color
and density. It is probable that the fill was taken from elsewhere on the 20 acre St.
Michael’s campus and compacted in place on the existing cafeteria building pad.

Soil in strata two and three (SC and CL, respectively) are normally consolidated
residuals. These soils exhibit low densities averaging 104 pcf, medium plasticities with
plasticity indexes averaging 20, and high compressibilities, averaging about 7 percent
compression in-situ.

As a result, soils typically exhibit low ultimate bearing capacities at depths where
foundations are located (0 to 2 ft. below the surface), averaging one tsf. Furthermore,
stratum two exhibits a high primary consolidation number, although it is impossible to
precisely calculate without building surcharge load data, which is unavailable.

Spoon refusal occurred at an average depth of 20 ft. No rock core samples were
taken. From the geologic history of the area, it can be concluded that the area is underlain

by moderately to slightly weathered sandstone.




Geologic Survey and Conclusions

Arizona has a complex geologic history that spans 1.8 billion years and resulted in
the formation of three geologic provinces: the Colorado Plateau, Transition Zone, and
Basin and Range Province. Qur site lies in the Colorado Plateau in northem Arizona. It is
a region of broad plateaus and mesas composed of picturesque sedimentary rocks
deposited during the Paleozoic and Mesozoic Eras (570 to 245 million years ago). On the
Geologic Map of Arizona, the Colorado Plateau includes the large region shown in light
shades extending from the northwest corner south and east to the middle of the eastern
boundary of the state. The Plateau is incised by deep canyons, such as the Canyon de
Chelly, which are illustrated on the map by the purple and brown colors that represent
deeper rocks exposed in the canyons.

It may be noted from the geologic history of the region and the fact that no
buildings were built on St. Michael’s site before the school’s campus that soils on site are

normally consolidated.
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Geotechnical Conclusions

Bascd on observed structural conditions in St. Michael’s existing buildings, the
s0i! survey provided by Agra Inc., and accompanying soil lab testing and analysis, it can
be concluded that several buildings on campus, especially the cafeteria have experienced
building settlement. Most of this seitlement has probably occurred as primary
consolidation in the stratum three, the silty clay layer from average depths of 7.5 to 18.5
ft.

It can also be concluded that stormwater infiliration into the butlding area has
exacerbated the consolidation settlement. Secondary consohidation may be a result of
dissipation in pore water pressure below some buildings, which may result in further
overall scttlement.

It is estimated that parts of the cafeteria building may have settled between 0.5
and 1.0 in. since the current geotechnical survey being used for analysis was performed in
1997. Furthermore, it is likely that building settlement will continue in the if actions are
not taken to remediate the situation.

The proposed geotechnical design considers low ultimate bearing capacities of
approximately 1.0 tsf. In addition, differential building scttlement should be minimized,

with no part of the building expcricncing more settlement than 1 in. total.
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Proposed Foundation

The praposed foundation for the new St. Michael’s Facility consists of continnons
wall footings located under each load bearing concrete masonry wall {four along each
axis of the building). The footings will be cast in place conerete four ft. wide and one fi.
thick, with its bottom surface at Elevation 6733 fi., four ft. below the proposed grade of
the building.

The footings will be used to support the building’s vertical loads of 3.5 kips per
linear ft, supplying a factor of safety of 3.9 against general shear failure. Furthermore,
total building seftlement of more than 1.0 in. will be prevented. Refer to the following

sheets for caleulations.
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Proposed Retaining Wall

The proposed retaining wall rises a maximum of 14 ft. above the proposed grade
of Elevation 6738 fi. It will be constructed of & in. conerete masonry block, with a 3 1,
deep concrete footing, a5 shown in the following section. It will be reinforced with 10
and 15 fi. lengths of geognd hiaving a machine direction ultimate tensile strenpih of at
least 10 kip/ft.. An 18 in. sand layer having a transmissivity of at least 0.01 cm/sec will
be installed vertically behind the wall. Drainage will be through weep holes 4 sq. in. and
spaced ¢very [0 ft. along the base of the wall at a height of 1 fi. above the finished

ground surface, Refer to the following sheets for diagrams and calcuiations.
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Layer Number Deplh (1)

21
20
19
18
1
16
15
14
13
i2
11
10

= P 2 OO - 0

093
1.6
227
294
3.61
428
4.95
5.52
6.28
6.94
763
8.3
287
864
10.31
10.98
11.65
12.32
12.95
13.66
14.33

spacing {ft)
.67
0.67
0.67
0.67
0.67
0.67
0.g67
0.67
0.67
0.67
0.67
0.67
Q&7
0.67
.67
0.67
0.67
0.87
0.57
0.57
0.67

Le {H}
0.36
0.36
0.36
0.36
0.38
0.38
0.36
(.36
.36
0.36
.36
0.36
0.3
0.36
0.56
0.36
.36
0.36
(.36
.36
0.36

Le min{ft)

0.8
0.3
0.5
0.5
0.5
0.5
0.5
0.5
(135
0.5
0.5
0.5
45
0.5
0.5
0.5
.5
a5
04
0.3
Q.5

Lr {ft)
14.27367
13.7504
13.22713
12.70395
12.18059
11.65732
1113405
10.61078
1008751
8.56424
5,04097
85177
7.99443
7.47118
£.94739
6.42462
5.90135
5.37808
485481
4.33184
3.80827

Lcalc {ft)
14. 77367
14.2504
13.72713
13.20386
12 68059
12.15732
11634058
11.11078
10.58751
10.06424
8.54097
ami7
B 49443
77116
744789
6.92462
6.40135
5.8¥808
2.35481
483154
4.30827

Lrgd {Ft}
15
14
15
15
15
15
15
15
15
12
15
10
9
10
10
10
10
10
10
10
10
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1997 Boring Location Plan
Boring Plan Notes

The following bering location plan illustrates the locations of nine borings
performed on St. Michael’s campus during September, 1997. The information discovered
during this site exploration is still valid for the proposed project. However, supplemental
borings must be performed in order to generalize the findings for the rest of the proposed

new building site.



Proposed Boring Location Plan

Boring Plan Notes

Proposed boring names and locations are noted on the following plan. Borings are
spaced approximatley 200 fi. on center in major corridors of the building. Borings should
be performed before any other action on the site, including the drilling of the ground
source heat pump well grid.

No borings are proposed for the south side of the building because of its
proximity to the area already explored by Agra, Inc. in 1997 and the proposed ground
source heart pump well grid. After other borings have been performed, a field
geotechnical engineer should observe the drilling of the wells and examine cuttings to
determine similarities or differences versus the expected fill based on the results of
previous sampling. If notable differences in strata are observed, additional borings in the

area may be required.
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Wall Construetion

The wall construction for the majority of the building will be a 8" masonry wall, a
2" air space, 2" of insulation, and ¥ drywall with a steel stud backup. Using this design,
the winter condilions of the site require that a vapoer barrier is added to keep moishure

from accumulating in the wall. See the calenlations later in this appendix.

Roof Construction

The roef construction will consist of built-up roofing on fop of a layer of 27
insulation which is all supported by 1 4", 20 gage mctal roof deck. This whole
construction will be supported by roof joists and beams which bear on the concrete

masonry unit walls.

Acoustics

Acoustics is a concern in two areas of the building. The first area is in the sound
therapy rooms. The students need a place fice from disiraction where they can have their
hearing testing. FBM suggests a small booth where they are scparate from the people
doing the testing. A cut sheet has been provided later in this appendix for a rootn such as
this. The other arca where acoustics may be a concern 15 in the gymnasium. FBM
suggests the implementation of sound absorbent materials placed in the ceiling to keep

sound from echoing throughout the large space.

Owverall Building Design

Greal care was taken to be sure that the architectural program met the varied needs of the
client. St Michacls was happy with the initial program, bui had several suggestions for
improvement:

# The main suggestion the clicnt gave was an ingrease of the number of classrooms
from six to nine. The client felt that the campus would have expanding needs and
therefore need additional classrooms.

+ They also expressed a possible need for additionai mecting space so two
additional conference rooms were added to the office wing. They also requested a

100-seat auditorium space, however FEM was unable to supply this, Instead the
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cafeteria was equipped with a large stage area and versatile seating arca so that it
can be easily transformed into an auditorium setting if nccessary.

St Michaels expresscd a need for a computer/resource room for the ieachers to
utilize for email and Internet needs, so a room was added.

The client wanted fo see & staff lounge for their teachers to relax and get away
fom things for a while. This area should include a kitchenette, vending

machines, and couches for seating. This room was also added.

An expanded nursing staif is expected in the near future of the school, so they
asked that the nurse’s office be enlarged te accommodate three nurse’s offices.

A morg detailed outline of the offices needed was provided to FBM to make the
degign of the office area easicr. This new Information made the office area grow,

These offices include:

o Education Administration
= Director of Education (with secretary)
= Assistant to the Director of Education
= Education compliance
= Family services
*  Social Services

o Residential Administration
* Director of Residential {with secretary)

* Residential Supervisors (3 of thern and I’'m assuming they could all

share an office)

o Deveglopmental Supports Administration

" Director of Developmental Supports {(with secretary)

" 1 office for several part time workers

C-3



Administration

* Executive Director (with secretary)
Informatien Technology

= Director of Technology

= QOffice for troubleshooter
Development Office

* Coordinator

= Large work area room
Business & Operations

* Director of Business & Operations

= Assistant to the Director

= Human Resources office

* Accounts Receivable/Payable/Accounting Manager (3 people

sharing 1 office)
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Homewaork #3

Justin Ruby -

AE 544 -
24101
Summer Conditions |
Description R lDeltaTjTemp| 5VP Rep | Delta VP | AVP
Inside Air Temperaiure 78 | 0.95665 0,483
Inside Air Film 0.68 1 79 | 099899 | 0008 ] 0.000 |0.484
172" Gypsum Wallboard 0.45 Q) 79 1099899 0.02 0.001 10.485
2" Insulation 11 11 91 1.4671 1.25 0,058 |0.543
2" Air Space 0.77 1 91 1.4671 | C.004 1 0.000 J0.543%
8" CMU Wall 2.2 2 94 1.6102 2.4 0112 0654
Outside Air Film 0,25 0 o4 1.6102 | 0.008 | 0.000 |0.B55
Qutside Air Temperature 94 1.6102 {1.655
TOTAL | 1541 16 369 | 0171 |
Temperature Gradient
- 100
& - B 95
TR
90
E
-85 F
[T}
- 80
a
L 75
- 70
L 65
Pressure Gardient
- 2.000
1.68102
AB B-—n )
| 4878 1.6102 | 1.500
0.99899 | 14071 ¢
0.99890 - 1.000 @
0.98685 54 £
0485 0843 e *-.-# 0655 0,500 .
0,483 0,454 0.543 ‘
- (000
-4 AP —=SVP|




Homework #3 Justin Ruby -

AE 544 -
5/24/01
Winter Conditions
Description R |DeltaT|Temp| SVP | Rep | Delta VP| AVP
Inside Air Temperature 68 |0.690 0.345
Inside Air Film 0.68 2 66 |0644] 0008 | 0.001 |0.344
112" Gypsum Wallboard 0.45 2 64 068011 0.02 0.002 0.343
2" Insulation 11 37 27 |10.143] 1.25 0.114 |0.228
2" Air Space 077 3 24 |0.124] 0.004 0.000 ]0.228
8" CMU Wall 2.2 T 17 |0.083] 2.4 0.220 |0.008
Dutside Air Film 0.25 1 16 | 0.085] 0.008 0.001 0.007
Qutside Air Temperature 16 |0.022 0.007
TOTAL i [15.4] 52 — 3.60 | 0.338
Temperature Gradient
- 75
66
68 r 65
64 55
L 45 @
=
-35 ®
2
27 24 17 25 B
- e—e 16 | {5 2
- 5
. .5
-15
Pressure Gardient
0.630
- 0.700
0801 - 0.600
- 0.500 o
- 0.400 ﬁ
LR T W o
0.345 p343 -\, 0.228 0.228 - 0.300 &
M e 0089 0085 | o0
0.143 0124 M v ‘-“—f——ﬂ LD.1DD
L 0.000
0.007 :
-- 4 --AVP —B—SVP 0,008




Homework #3 Justin Ruby

AE 544
524101
Winter Conditions
Description R |DeltaT|Temp] SVP | Rep | Delta VP| AVP
Inside Air Temperature 68 |0.690 0.345
Inside Air Film 0.68 2 66 |0.644] 0.008 ] 0.000 ]0.345
1/2" Gypsum Wallboard 0.45 2 64 |0.601] 0.02 0,001 |0.344
6-mil Polyethylene Sheet 0 0 64 10.601]3.333| 0.160 |0.184
2" Insulation 11 37 27 10.143] 1.25 0.060 |0.123
2" Air Space 0.77 3 24 10.124] 0.004] 0.000 |0.123}
8" CMU Wall g 7 17 10.088] 24 0.115 |0.008
Qutside Air Film 0.25 1 16 ]0.085] 0.008| 0.000 |0.007
Qutside Air Temperature 16 10.022 0.007
TOTAL |15.4] 52 | | 17.024| 0.338
Temperature Gradient
o - 75
YRR YR 65
- 55
L 45 @
=
F35 ®
24 @
27 17 el
} 16 - 15 2
- 5
- -5
-15
Pressure Gardient
- 0.700
- 0.600
- 0.500 o
- 0,400 @
1]
- 0300 £
0.089 - 0,200
i e B—a (0.085 - 0,100
-EI'EI"[}B + 0.007 - 0.000
|--®--AVP —a—5SVP |




winter Indoor Design Conditions:

Alr Temperature: 78
Relative Humidity: 20
Vapor Pressure: {48361
Summer Indoor Design Conditions:

Air Temperatura: 63
Relative Humidity: 50
Vapor Pressure: 0.34539

Hornework #4 Justin Ruby
' AE 544
Mean |Salurated] Average | Average . .
Month Quidoor | Vapor | Ouidoor | Outdoor v!':r'lr mt_er \gm.ter Swum:?’ler Egm‘mer
Temp Fressure RH YF sting rying etting rying
January 31.9 0.179542 42.5 {.07628 | 0.204068 0.165848
February 38 0.23819 40 0.09525 | 0.24542 0.1072
March 455 D.20E04 35.5 OAMEE | DAFYET 003835
April 23.3 0.409456 32 013085 | 0.074154 0054066
Way B2.3 0. 5650964 28.5 0. 16682 0.383044 0..3892044
June 72.2 0785552 2F 0.21525 0.581302 0.581302
WJuly 78,2 .973118 35.5 0.345780 DE27328 0.627328
[August 757 0.895502 385 {.35415 0.541652 0.641652
September 68.2 0.695012 40.5 0.2817 0413312 0.413312
Cctober 56.2 0.455085 385 017532 | 0.028522 108658
November 43.9 0.287904 41.5 D.11844 | 0185706 0057486
December 331 0.188458 45 005482 | 0.285162 0.156932
Totals 1.320592 | 2.562638) 0.526816 ] 2. 736402

tdean CQutdoor Temperature Infurmation Courdesy of:

nttp:/fwwve. node.noaa. goviol/climate/enlinefced/meantemp. htmt

Average Quldoor Relative Humidity Information Courtesy of

htip:ffwww nodc. noaa goviolfclimateloniinefccd/avarh. html

hltp:H‘uﬁmw.linric,cornhvehgsx_htm

{Averaane Outdoor Vapor Pressure Calculaled Using:



http://www.ncdc.noaa.qov/ol/climate/online/ccd/meantemp.html
http://www.ncdc.noaa.qov/ol/climate/online/ccd/avgrh.html
linric.com/webpsy.htm

Vapor Pressure (in. Hg)

Philadelphia Industrial Building Wetting and Drying Cycles

mer Indoor Design Conditions

R S U T

Month

Saturated Vapor Pressure — — — Average Outdoor Vapor Pressure |




BULLETIN 5.0100.8
400-A SERIES

ROOMS FOR THE MEDICAL
AND LIFE SCIENCES

ifth

i

F w Generation 1AC Sound Isolation Rooms Feature:
* Textured Steel Finish — outside and inside surfaces

* Aluminum-Trim “Pressure-Sealed’ acoustic window

¢ Interchangeable panels

* “spaSAVER®"" ventilation built into roof pansls

*STATEQF THE ART NOISE REDUCTION DATA = TYPICAL REVERBERATION TIMES + FLUSH-MOUNTED DOORE = CAM-LIFT HINGES
S QRAVITY THRESHOLD COMPRESSION SEALE =  MAGNETIC DOUBLE NOISELOCK® PERIMETEREEALS =  PROVEN PERFORMANCE

controlled environmenls for acoustiesir.f/80 eyelalvibration/temparature/humidity

c INDUSTRIAL ACOUSTICS COMPANY

EirarprieT ur et
5 Pabear W 5 MERfeS


5A10l.fi

400-A SERIES

IAL piameered the development of prefabneatad rooms for the Medics!/Life Sgionces, “400-A"
Sumes Apoms ara the most wiclaly used moms of ther kind. Thousants are i successful operg
von throughout the United States and abroad,

& types of measurements requinng Ihe excluson of sound can be mads insde these raoms
when locaied in greas of “normal™ ambeent. The defmition of “normal™ may vary with the type
of measuraments imvobved Our Advsory Servces, ubizng the Btest sound measuring equip
menl, are Avadahle Inr consuftation 31 no charge.

Rooms are constructed of 4 an (102mmi modular pansis and provde the reguinsd acoustic en-
virgnmani fo conduct vabd pure tone air 2nd boneconducton fests, spoech lests, and
augamiogeal, psychalogeeal, heart soonds, Swscullaton and casdiography ezamination and
resezrch. Modes are designed for exher ndwidual or maltiple occupancy

&l rooms are supplied with top perfarmancs Nosa-Lock® Doors with fush-mounted. cameBft,
buir- e hinges, double pusiine magnetic s2ais &t head and pmb which eflect 5 sound-absorbmg
isbyrinth. Harrassing the pononiey of graviy ond magnetism, these unigue docrs achive redatle | '
Dl @cyystics performance. A sound-Tight el resulls &5 the cam action of IAC'S umigua hunges s F::: =

ETRD
{

compress the batm seal fiemly sgainst the sif efimingting a hamrdous step into e room.

IAL "spaSAVER™ Jurced wvensitation miake and discharge sencer systems are standard equip- g
ment and byl into the roof panels. The ventifation system matches the acoustal emirgament : o
provded oy the reem itself. Perlected after years of BED in our own Asro-Acoustic Labosatary, pal
i is 1he finost and orky one of is ype PN T
Fooms may alsa be drectiy coupled to an exstng #ir condirioning system via flexibie cornec- — R

vans. Addmicnal peckaged scund etianudlons i the &ir gondiioning intake and exhaust hines may
b2 required ard supphed

Mere than 300 types of configuranons and layouns are evailzhle. These provde far the miep-
changaabifity of windzw, door, rool, power panals, and ather componans.

-ESOLAT G
ECTIOHAL ELEVATICN

STANDARD ROOM FEATURES

1AC “spaSAVEA™" caling pansls cdniatming amn alk4n-ome larced 7 Jack Pangl Sns ilam @ on back Daga ot this Bullotin for datziled

-

wenlilation aystam with builtdn intake and &xhoust silencars specifications on jack panci
2 Mogeis 400-A ang 407-A are availpgliv io two [¥pes of cosligura- B. Recessed incandescent Ignt fixturgs prowired with pawer cord
Ngag permithing door and wingow panel varalions. Models 402-4, Tat conneciion (o pawer panel,
A03-8, 4d-A, and 205-A are dvailabie in ceer 300 lyoes and conlig 9. Powar panel (factory prewired and Hospital Grade)
Lratiang intafkar -two (31 rocker swilches 1or Hgnts and fans
3 Fourdncheimick (102mm} dyrabls non-ComMEustinig NoaSe-Lock $Tag) -one (1) duplex merptacio
panols with noize reduction coeflcients ol 08501 10 as lestesina enterior -two {31 deplex recepiacies 12 plug-in light ang fang
recognized indépendenl and ppproved accusiical laboralony =ong 1) 10 0 0e8mm) long powed codd tor connection Lo
4 Acoudli Fiote™ fioge on robbat vibealion 1Salatoy standard 110 V utiel
5 Specally designed 279 n-thick (Bamm) Hose-Lock Flush Mounted 10 Carpot.
Cam-Ll Magnalie Soal Doar. 1. Color: Desert Sands,

& Dooble-glared 24 in x 30 In. Sigoum x FE2mm) NoiseLock window,

OFTIONAL EQUIPMENT
AVALARE A1 ADCETICMAL COET

1 Mo Lock dovbeeglared 12 in w 12 in & Lighttight shades with frames. 12 Special jack panels. cutouts and plugs.

(A0Smm ¢ 305 winctow BN dond 6. Cushet leeressent Bohtg wilh remote Ballasts. W2 Mummdity and ferperatiune control
2 Apchtional Moo Lock dovbeglazed win- 7 infercom aystemn 14 Receased keyed bocks

COWE. B. AF and eiecirosials shigltng, 15 Teak 'Ormica sfmboes
3 Oreowdy glass NoseLock window Subsl: 9 Power hilless 16. Sr-putlel pPug-n power sirp.

1utes for standard 10 Quiside waod grain veryl finish 17 WL Breerefeslont poneds and dodt oon-
4 Orne way Noise-Lock giass on shapeg fails, 11, Special cutsice of inside paint ¢alars, structan

Copynged 1005, W igvrind S raher Y0 oy OUSTRIAL ACOUSTICE COMPANY
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REVERBERATION TIMES

Y3 OCTAVE BAND

CENTER FREQUENCY, Hz o et ot ikt B S Rl o L
SECONDS 2|0 ot | eon| a0t | eOv | Dt

MNOISE REDUCTION

Y OCTAVE BAND

CENTER FREQUENCY, Hr 125 (250 | 500 | 1K | 2K | 4K | BK | NIC
NOISE REDUCTION, d8* 28 |38 |48 |57 | & |61 ] 57§ 50
*Z 398 for sirument accuracy

SELECTED DESIGN DATA — 400-A SERIES ROOMS

DIMENSIONS
H-tn. mm ROOM VENT
MODEL INSIDE OUTSIDE WT. | SYSTEM
W L H W L H 1h kn | efm rmdmin
400 I-4" | -0 4= | ¥=8" 1,800 100
ws | s 1220 | 120 520 285
401 | #-00 | 7o 4-E7 | A-O7 2,100 100
1220 | 1015 1425 | 1220 a5 285
402 | &4 | 50" | g5~ | 7-0" | §-8" | 7-6"| 3475 200
- SO0 | VR0 | PEEhy ) TR ) HO0S | o) 150 LG
| 401 | 7747 | 70 =07 | 7-8" 4,160 200
| s | miEs 2440 | 2340 1B 586
e g0 | B'-a” g2 | ¥-0" 5,960 200
EGHT | PR 404 | 38 | % 2a45 | 2745 2380 568
i 100" | o-am -5~ [100-07 8.125 300
. A
_.'_,_1_ L ALSO AVAILABLE IN OTHER SIZES AS REQUIBRED,

SECTIDHAL ELEVATHON

NOTE: Height '-&" {2286mmj} — will Nl vnider §'-0" {2438mm} ceiling

ACOUSTICAL AND STRUCTURAL SPECIFICATIONS FOR
IAC SERIES "400-A" EXAMINATION AND RESEARCH ROOMS

1. Medical Rooms
Rooms shall be Mode! Nurmber (fnserl as required) marulac-
lwiad by Ingusirial Accustics Company, Inc . 1160 Commerce
Avenus, Bronx, Mow York 10482

2. Roo! and Wall Panels

Hoo! ang Wall pangls shal be maoe of not less than 14 gauga
(1.2mm) cold roled TEXTURED steel (CRS) cutside surfaces
and 72 guuge (0.70miny galvanized perforaled TEXTURED
steel e surlaces wih Y en (2.36mm) diameler openings
of Fu in, (4.98mm) staggered centars, reinforced with 18
gauge (1 21mm)y CHS channels lor rugged metal frama
dverage waigh! 1o be not less than 8 ibisg 1 (39 ka/sg m)

3. Floor Consiruclion
Apoucsi-Fiote™ Hoo: srall be 4 n. (102mm) thick with 11
uauze (3 Bdmm) hot rodted sizel (HAS) upper surface ang 16
gauge {1 52mimg CHS boblom sheels struclurally raniorced
All flsors shall be covered with carpeling Average weight 1o
bea not less than 10 fvsg (29 kgyisg m) Floors shall cat on

property loaded isolators rated for natural freguency of 671 Hz
for maxmym ehmmnation of structural noise,

4. Acoustic Infill
infill for fioors, walls, door, and rool panels shall be sound:
rc'arda'n'., absoroing, nert, mildow resistant, and vermin
proof. |11 shall have UL, Tire hazard classificaton of nat less
han: Flame Spread-0. dmoke Devaioped-5. Fusl Con
Iriputed-0. Heat ranster facior shall be no more han 07
BTUMe fisoF

5. Door Construction
180 Moise-Lock® Flush-Mounteg Cam-Lift magnatic-szal
goors shall be provided woih clear opeming of 33 in (B38mm)
wode x 737 (1BE7mm) high Dioor leaf shall be fabneated of
16 gauge (1 52mm) cold rolled TEXTURED steel, innar and
cuter sheets Sdes and head of doo and frame shall 1eceve
tw (2] sets of selighigmng MAGHETIC COMPRESSION

conlinmusd



SEALS, Acoustc labyrinih shall ba created when doo isn
closad positicn. Bottom of goor leal shall conta:n continuous
gravity acihaled seal which sball compress aganst fiogr as
door 15 closed, RAISED SILL AND THRESHOLD DROP SEALS
NOT PERMITTED

Hardware shall wnclude two (&) cam-lil Dull-ype hinges
finished it U5, 26-0 salin chrome. SURFACE MOUNTED
HINGES NOT ACCEPTABLE. Latches shall nol be required or
permitted to hold door clossd or to achisve acoustic seal
Doar leal shall be heid closad by the magnetic action of the
acoustic seals.

6. Wall and Roof Panel “H" Membears
Wall anc rool paneis shall e acouslically and structurally
joined together by “H" members, One piece seamiess, non-
walded, and roll formed “H' mambers, construgted of 20
gauge {0.91mm) CRS shall maimain the acoustcal mtegnty ol
the room,

7. Window Construclion
Windows shall be 24 0 (610mm) x 30 in. (T62mm) doubla-
glazed s in (B.35mmy} thick safety glass with “pressure.
sealed” ALUMINUM TRIM FRAME.

B. Jack Panel

A jack panel consisting of tan (10) Swilchcralt 3-wire phone-
type jacks wilth covers, one (1) each Cinch Jones Sesies No.
303 and 304 conreclors, and wo (2) 1-inch (25.4mm) 1D
grommeted boles shall be prowded under the window. Gn
Modals 400-A and 401-A jack panct shall consist of six ()
Switcherall and one (1) each Cinch Jones Mo 303 and 304
Jack Panolg snall be dasgned [0 presena acoustical ntegnty
of the room.

9. Electrical

All cormponants shall be UL approved and Hospital Grada, All
waring shall be in accordance with the Natonal Elecine Code.

All Series rooms shall be provided with recessed incances:
cant ights and a factory wired “power panel” consisting of
Interior = Two (2) rocker swilches 0 contral lightls and fans
ingependentty. One (1) duplex ocullel Exferior - Two (2}
duplex cutiets 1o plug i lights and fans One (1) 10 foot
(304Bmm) long power cord and plug for connection lo a
110MIB0 Hz power supply,

10. Venlilation Systems

spaSaver™ ceailing panels containing an all-inong integraled
Tranguil-fore™  ventiation system with builtin inlake and ex-
haus) sdencers of & packaged Trarguil-Adre ventilation
system, roaf or wall mounted shall be provided Whete rooms
are directly coupled through a Dexible deet 10 a bulding AC

systam, supplementary IAC Quet Duct Silencers (cplional)
are available for instalfation in the duct work by others,

11. Fire Rating— (Recommended Option)

Roorns shali be constructed of Fire-Noise-Lock™ Panels fire
raled by UL for 00 min. wilh sound absorlive surfaces lac-
irg fire inside room. Rating lor sold surlaces facing hire out-
sige room shall not be less than 60 min, Each Fire-Mose-Lock
Panal shall bear a labe! with Listing Mark of Underwrilers
Laboratories. Inc. certifying dual ralings.

12. Nolse Reduction®

The minimum allowable noise reduction of completaly
assembled rooms as tesled in accordance wilth ASTM
Degwonation: E 596 shall be as shown in table below

1 Octave Band Canter
Ry e 125 | 250 {500 | 1k | 2K | ak | 8K [Hic

Mg Raduchon, of"" |36 (45 s |6 |6 |57 | S0

*Dofrid 3% ) S andd Do twlah Suna of fEurd-leual i a reverbaralan
poen oul gacke the bisoth and That ingade P booth Cogy of Laboratony Bapo
rviiaie on rgseEl

*+1 3dH tor bald nshumaent acouracy

MG — Nuse soahon Glass snge romte i) Sysiem Ior nooe
L= Tt gl 2 T R

13. Reverbaration Times (RTs)
Typical reverberabon wmes as measured moa completely
assempled room are as lollows

1h Oclave Band Canior

Fraquency, HE 125 | 250 | 500 | 1K | 2K | 4K | 8K
Brounds DL {0 G L <Oy 40y {421 g0
14. Finish

Degrease and clean all melal surfaces with weids groung
smooth and hileg as nesedaed Coatl wilh nust inhibilive
chromate modiied alkyd primer. Finish with cellulcse-mirate
polyester modkfied coating par quabty standards of Natonal
Association of Archilectura) Matal Marnulaciurers, Colorn
Desert Sands

15. Ereclion Proceduro
Rooms shall be so engireeren as (o allow the installanon of
this eguiprment wathin & i, (102mm) ol an existing wall

16. Suppliers Experience

The contracior shall provide proof that ke has trarned parson-
izl and tns own shop facilities for perfouming the work under
establishad guaiity-conirol procedures

17. No Exception To This Specification Allowed.

Al desfgng ang specifications subjec! o change without nolice. Dimensions naming!

PHOKE (T80 530 &0
FAL [TOR) ) 1138

CENTRAL TRADSG ESTATE
STARES MROCLEGER. TW1g a8
[Pt ARk

FAX 7R &30 TELEY paarm
TRCHSECAL RIPS SN TATEON B PRENCENLL ST

INDUSTRIAL ACOUSTICS GO!-AFAH‘I"

BINCE TRI§ = LEADERS IV WONSE CONTROL ENGINEERING. PRODUETS AND 5 VSTELS

L sl

PR WLO M

sy WEDE

b LY L

Fax (il ddri
T DL

i Priesed in LS4
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NOISE-LOCK
IEIC CEILING SYSTEMS

. SOUND ABSORPTION « TRANSMISSION LOSS « MODULAR FLEXIBILITY
-CUSTDM AND STF’\NDARD DESIGNS . FLILLY ENGINEERED P-.ND TESTED

o,

INDUSTRIAL A.COUSTICS coMPANY



o  NOISE-LOCK CUSTOM
--I' C CEILING SYSTEMS

Since TE4E AD Fes boeon engaged i developing priducls 8 Sysiems 1o sohie mose coniend prabiems. These
rarge from contairung the figh nose fevels of jel engmes to the design and construanion of wiird-quier anecho
CH3MOErs [0 easure NEse Byvels below Ihe threshold ol homan heanng. Wanking wiih ownars, archirects, and
eonswiants, G0 has aso been mitensnely rvalved i the design and insialietan of innovanve aregraed cadings
[0 mee! the needs Of our new S0aCa-aae and hgn-technology socely
wizang the WA Asro-Acousie Laboratony, fughty successful cusiom dasigns weee devaloped and insralieg. fn
the fofiowang, we descnbe e of these Nose-Lock Ceding Systerns, from Mark o v, and 850 Ire anging!
Varitone™ | and If Systems. This aapenence sod accumiuated reehnofongy is availzbie [0 sphe vour REse.conind
&ard sound-condiioning problems
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AEROACOUSTIC
c LABORATORY

TACRUSHC Laboaions Has generaied 8 2 'e'-ﬂw‘ of "
Frg Soliions o and sound confro
oirals ang goctors offces — stuahos for Srodicasn
af: -Z'L':Jz and wrearsiies (o disspainvg, réachve, and s fvee nose -.,;_L,pr:a_-,n.,;- 5 'r'j'i &r‘"'"‘““" . b"‘l-.q_,_:‘
—izan-Fiow' Y vanrlarion sdencers for haspitals and laboratories — seCunty l.‘.'Cf.--l'Ti_'.-"-iT for S &
covrectangt Aoines — o mqr'rﬂ' goors, panel ang operable ol setors,
Rl Air Hardiog Urnes for cormmmerce and ingustry ;
Cirnge THemis’ T in regrared Goosin oeshngs and sound absoenrn L; .
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NOISE-LOCK STANDARD
C CEILING SYSTEMS

LA Stengand Cading Sysioms i ie rosui of ousiom nesearch wort which produced the sfandand G0skans roa
avarsbés for & grear vanety of guplcaions These moduies cong
Trree ipes arg cfesenbed befow. £E3ch i an econoanca! &

COER O Bridsed soun
WS, RS FOSEIAnT RIS T

arbing Sameny

furED O mocienn

fegt-spoed mackangry swiveh can be instalied walft most ovardalde qred bghinng, s diffuser 5,
Tho (A0 Mark [ 1. and V¥ 0DRENE can hg furmshod m gesminer ddmang gimensions of up o 60
&5 n, A1 B 2Gmernd and m rectanuular 85 sl as spocalmediiles. The

FiaR2mm
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Interstitial Load Bearing Designs
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Ease of Access

Superlor Acouslical Performance
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FEATURES/BENEFTS APPLICATIONS

sEngineered sound absorplion  «  reverberation conteal sduditoriums  »  gymnasiums e conveniion centecs
anoise reduction « modular flexibility « designer finishes «concerthalls  «  restourants «  houses of worship
s«abuse, stain, and scratch resistant « easa of installation sschools « theaters « swimmingppools « hbroadcast

wwaliicailing mounted « tamper and concealment resistant studics « Jails and prisons « wansit {acilities « and other

places of public accommodation
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HOW TO USE VARITONE
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The structural system proposed in the fall was promised to resist all lateral and

gravity loads placed upon the structure.

Lateral Loads

The lateral loads are comprised of wind and seismic. The wind loads were
calculated based upon the criteria set forth in the Uniform Building Code. The exact
calculations follow in the subsequent pages. A wind pressure of 6.25 PSF was calculated
for the windward walls and a suction of 3.875 PSF and 5.425 PSF were calculated for the
leeward walls and roof, respectively. The seismic loads will be checked later after design

when the overall weight of the building has been calculated.

Gravity Loads

The gravity loads on the roof include 6 PSF for roofing material, 0.8 PSF for
insulation, and 2 PSF for the metal roof deck. A 10 PSF load was also added to the entire
roof based on the approximate weight of the solar panels to be placed on the roof. The

roof deck selected can withstand a span of about 5.5 feet when subjected to these loads.

System Selection

Three possible building alternatives for the wall system were explored. These were
steel frame, concrete frame, masonry bearing wall with a precast concrete roof, and
masonry bearing wall with a steel joist roof. Each of these was evaluated with an

extensive list of criteria. Some of these criteria included:

* Availability of Materials: The St. Michaels campus is located in a very remote

area so this criterion becomes a very important one. Most of the materials would
be supplied from the nearest big city of Gallup, New Mexico. The city can
probably supply most of these three materials since it appears to be a very
industrious area, however masonry is probably the preferred system since it is the

most likely material to be readily available.

s Availability of Skilled Workers: The area around St Michaels campus contains a

very specific type of building. Although some of the buildings in the arca are



built of steel, masonry is by far the prevailing construction method. This would
lead FBM to believe that skilled workers are more available in masonry than any

other building type.

« Matenal Costs: The upfront material cost is an important criterion because there

is a very limited budget for construction. Steel is the most expensive building
material in comparison. Concrete and Masonry have similar material costs.

e Transportability: The road back to the main campus is a very bumpy dirt road

that cannot handle really heavy truckloads. Each of these materials can be very
heavy to transport so transportability is not a really big factor. Concrete and
Masonry would probably be the preferred systems because the amount that is
carried in each truckload can be betier controlled than steel.

* Ability to Defleet: The building material selected should be able to withstand
minor deflections since the soil undemeath the building is highly prone to
differential settlement. Steel would be the most able to resist deflections,
however if masonry is properly designed it could also pass.

e Span Versatility: In the case of the roof, the method of construction needs to be
able to span a wide variety of distances from twenty-five feet to sixty feet. The
roof will also need to be able to carry large loads from the mechanical units
placed on the roof. Steel joists far surpass precast concrete in this criterion.

s Engineer’s Preference: The engineer has experience is all three building types, so
any of the building types pass this criterion. The engineer is however much more
experienced in steel design than the other two wall types.

e Client’s Preference: The client has a very good idea of the things that they would
like to see in their building and also the materials they would like to see. They
have expressed an interest in having a masonry bearing wall structure since that is

what their current permanent buildings are constructed of.

Final System Selected
The final system selected was a masonry bearing wall structure with a steel joist
roof. This system was selected because it fits all of the major criteria for the building.

Concrete frame was clearly eliminated because it is not used readily in the area, not very
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able 1o deflect, cannot span larpe distances saelly, and is difficalt to design and detal,
The masonry-bearing wall with a precast conerete roof was eliminated because it is not
able to span long distances easily and it would be difficult to transport down the bumpy
road to the site, Steel was eliminated because of the large construction cxpense and the

availability of skilled workers and matenals,

Wall Lateral Support Requirements
The minimum lateral support requirements (1) are given by Table 21-0 in the

1597 Uniform Building Code.

Construction Maximum I/t or B/t
Bearing Walls
Solid or Solid Grouted 20
All other 18
Nonbearing Walls
Exterior 18
Interior 36

Lateral loads were resisted through the use of a combinaiion of pilasters and cross
walls. Several different types of walls occur in the building and as 2 result they have
separate requirements.

1. 2" Thick Hollow Bearing Walls (It = 18%

Maximum Laterally Unsupported Length = 18(8) = 12°-0"
2, 87 Thick Nonbeanng Exterior Walls (I/t = 18):

Maximum Laterally Unsupported Length = 18(8) = 12°-0”
3. 8" Thick Nonbearing Interior Wails {l/t = 36):

Maximum Laterally Unsupported Length = 36(8) = 24*-0"
4. 12”7 Thick Hollow Bearing Walis (l/t = 18):

Maximum, Laterally Unsupported Length = 18{12) = 1§*-0"
5. 12" Thick Nonbearing Exterior Walls {1/t = 18):

Maximum Laterally Unsupported Length = 18(12) = [§°-)"
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Control Joints

Control joints will be placed in the masonry where the pilasters meet the main
wall. A '4” control joint has the ability to span a maximum of twelve feet and so the span
between each on the pilasters should be adequate enough. The sealant used is specified at

a £25% sealant movement and is supplied by Master Builders. See calculations and cut

sheets for the control joints later in this appendix.

Total Roof Load Calculations

The factored roof load value will be calculated using the Load and Resistance

Factor Design Method. The load will then be used to calculate the joist and beam sizes

needed to adequately support the roof structure.

Load Description Weight (psf)
Dead Loads
Built-up Roofing 6
2" Rigid Insulation 0.8
12" Metal Deck (20 Gage) 2.1
Solar Panels 10
TOTAL (D) 19
Roof Live Load (L;) 20
Snow Load (S) 10
Wind Uplift Load (W) 5.5
LRFD Load Combinations:

1.4D = 1.4(19) = 26.6 psf

1.2D + 1.6L, + 0.8W = 1.2(19) + 1.6(20) +

12D+ 0.25 = 1.2(19) + 0.2(10) = 24.8 psf

= R LR A T S

1.2D + 0.5L, = 1.2(19) + 0.5(20) = 32.8 psf
0.8(5.5) = 59.2 psf
1.2D + 1.3W + 0.5L, = 1.2(19) + 1.3(5.5) + 0.5(20) = 40.0 psf

0.9D - 1.3W = 0.9(19) - 1.3(5.5) = 10.0 psf

The highest value of these load combinations is taken as the roof load; therefore

the total factored roof load is 59.2 pounds per square foot.
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Joist Design

KC5 joists were uscd fer spans less than 50 feet, and LH joists were used in the
gymnasinm where the span {s greater than 50 feet. KCS joists will be used becausc
general locations and weights of the solar panels and mechanical equipment on the roaf
are known, The KCS joists arc so named because they are constant shear joists. They
are capable of camrying the same value of shear across their entire length. As long as the
point loads do not surpass the maxmum shear specified on the design sheets, the joist
will not fail, Refer to joist calculations and the joist plan later in this appendix. KCS
joists are designed by calculating the ultimate shear and moment that the joist can hold.
The KCS joist load table is then consulted to find the least size of joist that corresponds
to the ultimate load and shear. This joist then needs to be checked for the specified
deflection criteria of L/240. The final joist designs are hetween 10 and 20 iﬁches deep.

Roof Deck

The roof will be covered by a United Steel Deck, Inc. Type “B™ 20 gage wide rib
deck. The USD catalog gives a maximum span between supporis for this type of deck at
7°-6". This span will support up to 65 pounds per square foot and maintains the specified

L/240 deflection criteria. See copy of the selection chart later in this appendix.

Skylights

The roof over the top of the atriums will be a skylight system made by Kalwall.
The skylights will either be designed in an octagon shape or a pyramid shape. Two of
each of these skylights will be needed. The base of the skylight will rest on steel beams
and masonry walis depending on the location. Structural skylights may alse be
incorporated in to the roof of the cafeleria and gymnasium buildings. Sce cut sheets and

details of the skylight system later in this appendix.

Steel Canopy Desien
The front canopy over the entrance to the building is constructed of hollow
stainless steel columns supporting 4 wide-flanged frame roof. The design of the canopy

is shown later in this appendix.
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MASTERFLEX 700 - High performance, elastomeric joint sealant, (gun and pouring grades) Page 1 of 5

E&aﬂers
Tachoologios

MASTERFLEX® 700

High performance, elastomeric jJoint sealant, {gun and pouring grades)

Description

MASTERFLEX 700 is a high grade, polysulphide based sealant possessing
outstanding resistance to deterioration due to weathering, ozone, ultra-violat
light and attack by chemicals present in industrial atmospheres. It has the ability
to withstand repeated cycles of compression and extension over a wide
temperature range, and has excellent adhesion properties to all materials
commonly employed in building and construction work.

MASTERFLEX 700 can be supplied in pouring and gun grade for sealing
horizontal and vertical joinis where movement is expected, or where the
performance specification is too rigorous for most common mastic and joint
sealers. It is ideal for use in expansion joints in reinforced concrete structures
such as bridges, reservoirs, water treatment works, sea walls and roads, etc. It
can also be used in floors subject to heavy usage where a high resistance to
damage is required.

Typical properties

Colour: grey

Solid content %: > 99%
Viscosity: thixotropic paste
Tack free at 20°C: 24 hours
Staining: none

Slump gun grade: nil

Resistance to ozone: non-crack
Hardness shore A: 25
Operating temperature; -30°C to 80°C

Recommended transverse £25% M.A.F.
Movement: {(Movement
Accommodation Factor)

Packaging
Gun Grade; 3 litre sealed containers
Pouring Grade: 3 litre sealed containers

Standards

http:/fwww.mbt-middle-east.com/datasheet/html/joint/mflex700 html 5/18/01
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MASTERFLEX 700 - High performance, elastomeric joint sealant, (gun and poudng grades) Page 2 of 5

ASTM C820 - 79

BS 4254 - 83

B35 5212-80

WRC For use in Potable Water (Grey)
U5 Federal Specification
TT-2-00227E

55-5-200D

Typical set and cure times

FProperty |5°C 10°C  |25°C |40°C
Pat life 24hrs [18hrs |2hrs |ihr
Initial set |5 days |72hrs |24 hrs f5hrs
Fullcure |Bwks [|5wks |Z2wks |7 days

Joint size

Joint size may range from a minlmum of Smm to 8 maximum of 50mm wide,
Jpints with cyclic movemenis should have a width:depth ratio 2:1 and designed
s0 total movement doss not exceed the 25% M.AF. related to the joint width.
Sealant depth shall not exceed joint width,

Minimum sealant depth recommaendad:
= Smm for melals, glass and ather impervious surfaces,
» 10mm far all porous surfaces,
s 20mm for joints exposed to hydroslatic pressures.
» Smm below flush for joints exposed to traffic.

Application procedure

Jaint prepayafion surface treatment:

Concrets & Surfaces must be clean and dry.
Masunw Wire brush thumughl]r and
remove dust and all
contaminanls.

Metals Remove any comosion or
millscale by grit or shotblast,
wirebrush, arinder ar chemical
remover. De-grease the surfaces
with ¢lean cloths scaked In oil-
frae sleansing solvent.

Wood (bare) Woaod surfaces must be clean
*

http.fwwrw mbt-middle-east. com/datasheet/htmlfoint/mflex700. html 5/18/01
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MASTERFLEX 700 - High performance, elastomeric joint sealant, {gun and pouring grades) Page 3 of 5

and dry, cut back or abrade
where necessary to sound timber.
GSlass and glazed | Thoroughly clean the surfaces
materials with clean cloths soaked in oil-
frae cleansing solyant,

Coaling surfaces Coating should be remowved and
the surfaces treated as abhove,

Where required, a bond breaking tape should be applied before priming.
Priming:
The correct primer must always be used.

Surface application:

Porous surfaces (such |MASTERFLEX PRIMER NO
as concrete and 1

masonry)
Mon-porous surfaces MASTERFLEX FRIMER NO
{such as metals, glass |2 2
and glazed surfaces}

» Application of primer should not be carried out below 4°C.

» A single coal of primer should be applied by brush in accordance with
the instruclions on the primer iins. The primer must be allowed to dry to
a tack free state before applying MASTERFLEX 700.

s MASTERFLEX 700 should be applied within 3 hours of primer, otherwise
repriming will be necessary.

Application temperatures;

MASTERFLEX TO0 should be applied when the ambient lemperature is
between 4°C and 50°C. When the temperature is below 10°C slorage at room
temperalure for several hours will ease mixing and application.

Mixing MASTERFLEX 700:

+ Mix and use one complete unit at a time. Do not sub-divide,

» Gun grade is supplied in a single can, Pouring grade [s supplied in
separate tins with the curing agent contained in a smaller tin,

o Mix for 5 - 10 minutes using & sullable paddle fitted to a 500 rpm electtic
dnll moving the paddle completely through the mass of the maleral. The
sides and base of the container should be periodically scraped down with
a paletite knife to ensure all of the curing agent is completely blended
with the base compound.

» Failure to completely disperse curing agent thraughout the base
compound will result in uncured sealant. Once mixed MASTERFLEX 700
snoulo be weed immadiatiely.

Application;

http:/fwww mbt-middle-east com/datasheetrhtmlfjoint/mflex700.html _ 5/18/01
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« MASTERFLEX 7QU0 |5 formulated to be applied using a sealant qun but
may be applied by trowel if required.

+ Sealant guns are fitted with conical nozzles which can be cul to suit the
joint with.

» The sealanl should be gunned into the joint using an even trigger
pressure, ¢leaning the nozzle occasionally to avold contamination. Deep
joints should be filled in two or moare runs, o prevent air entrapment,

« Once the sealant has been applied, a small timber spatula, soaked in
soapy water, should be used 1o compact the sealant into the joints and to
achieve a smooth polished iinish. Any masking tape which has been

applled should be removed befors 1he sealant cures,
« Mixing and application equipmenl should be cleaned immediate|y.
Coverage

MASTERFLEX 700 {length of joint in metres filled per 1 litre of materfal)

Deplh of joint Width of joint rnm
mm 10| 15 20 25 30
10 10| 67 5 4 |33
15 445 | 333 | 287 | 223
20 2.5 2 1.67
25 1.6 | 1.33
Storage

Store under cover out of direct suplight and prolect from extremes of
temperature. In tropical climates the product must be stored in an air
condilioned environment. Shelf life is at least 12 months when slored between
8°C and 35°C,

Safety precautions

The components and mixed seafanl should not be fefl in contact with skin for
prolonged neriods. Gloves should be worn and the use of & bamier cream is
strongly recommended. Solvent must nol be usad for cleaning the hands. Use
an industrial cleaner and wash with scap and water. For furlher information
including disposal instructions refer 10 the Material Safety Data Sheet.

Note

Field service, where provided, does not constitute supervisory responsibility,
For additional information contact your local MBT representative.

MET reserves the right to have the rue cause of any difficulty determined by
accepted test methods.

http:/fwww_ mbt-middle-east.com/datasheet/htmljoint/mflex700. html 5/18/01


http://wvAv.mbt-middle-east.corn/datasheet/htmI/joint/mflex700.html

MASTERFLEX 700 - High performance, ¢lastoimeric joint sealant, {(gun and pouring grades) Page 5 of 5

Quality and care

All products eriginating from MBT's Dubal, UAE facility are manufactured under
a management system independently certified to conform to the requirements

of the quality, environmental and occupational health & safety standards IS0
9000, IS0 14001 and OHSAS 18001.

11/83 MBT-ME revised 09/2001

homne | hawt | produets | prefocts | distributors [ cd-fatn | shduite | naws | links | vecaneles | saarch
1928 MBT Middle East, Fregrammilng & Dezlan, EMS.

Ta,
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EAMSBEAM V2.0
Licensed to:

Job: SR DESIGHN

- Load Diagram
Intergrated Project Services

Steel Code: LRFD
Beam Size = W8X1l0
Span information (ft):

Length = 10.00, Left Support at 0.00, Right Support at 10.00

W
Load Dist
Wl Q.00
w2 10.00

DL LL+ LL- Max Tot

0.153 0.150 0.000 0.303
0.153 0.150 0.000 0.303




RAMSBELM V2.0 - Gravity Beam Design
Licenged to: Intergrated Project Servicem .

Job: SR DESIGN - Steel Code: LRFD v
SPAN INFORMATION:
Beam 5ize (Optimum) = WBX1CD Fy = 50.0 ksai
Total Beam Length (£t} = 10.00 '
Mp {(kip-ft) = 36.96
Top Flange Braced By Decking
LOADS : Self Weight = 0.010 k/fe
Line Loads (k/ft):
Distli Di=stz o1l DI:2 Pre DL]1 FPre DLZ LL1l . LLZ
.00 10.00 0.142 0_.142 0.000 0.000 0,150 0.150
SHEAR [({fitimate) : Max Vu 1.2DL+1.6LL {(Kips)] = 2.1Z2 0.80Vn = 36.22
MOMENTS ; _
Span Cond LoadCase Mu @ Lb Cb Phi Ehi*Mn
kip-£ft It fr kip-ft
Centexr Max + 1.2DL+1 ,6LL 5.3 5.0 0.0 1.00 0.50 32,85
Controlling 1.2DL+1.6L0L 5.3 5.0 0.0 L1.00 0.50 32,95
REACTIONS (Unfactored) {(kips): Left Right
0L reaction Q.78 O.7&
Max + LL reaction 0.75 0.75
Max + total reaction 1.51 1.51
DEFLECTI{ONS -
Dead load (in) at E.00 £t = -0.038 L/D = 3122
Live load (in} at 5.00 £f£ = -0.038 L/D = 3176 > 3560 @
Total load (in) at 5.00 ft = -0.076 L/D = 15749240



Anchoring Systems

HIT HY20 for Masonry Construction

-

HIT HY20 Allowable Loads for Threaded HIT-A Rods in Hollow Concrete Block, &5 |

Lightweight Concrete Block, Brick with Holes, Clay Tile

— HIT-A Short 2 (S1mm) Embedment HIT-A Slandard 334" (B6mm) Embedment
Anchor | oo S (L7 or NAW Hollow Concrele Block|  Brick with Holes Clay Tile
Type in. (mm) Tensian Shear Tension Shear Tension Shear
I (kM) It (kM) I (kM) Ity (kN) I (kN) Ib (kN)
iy ™ 235 340 k1] 305 130 100
(6.4) * (1.1) {1.5) (1.6} [1.4) (0.6) (0.4)
HIT-A 516 70 505 565 530 150 220
Rod (7.9 {1.6) {2.2) (2.5) (2.4) (0.7} (1.0}
Anchor s 525 790 775 930 150 220
(9.5) (2.3) (3.5) (3.4) (4.1) (0.7) (2.2)
12 525 1230 775 1375 150 500
(12.7) (2.3} {5.5) (3.4) (6.1 (0.7 (2.2)

* 1/4" anchor diameter installed at 2" embadment in brick with holes and clay tile.

HIT HY20 Allowable Loads for Threaded HIT-I Inserts in Hollow Concrete Block,

Lightweight Concrete Block, Brick with Holes, Clay Tile

I
o=

T0

N s

=

A HIT Short 2" (51mm) Embedment HIT Standard 33" (86mm) Embed ment
Anchor [Ji:ri EI:;]- L/W or N/W Hollow Cancrete Block Brick wilh Holes Clay Tile
Type in. {mmj) Tension Shear Tension Shear Tenslon Shear
Ib (kM) I (KN} It (kM) Ib (KN} 1h (ki) Ib {kN)
Bl 240 510 300 530 85 150
{6.4) (1.1) (2.3) (1.3} (2.4) (0.4) {0.7)
HIT-| 5fip 400 780 585 750 175 220
Insert (7.9} {1.8) (3.5) (2.6) {3.3) (0.8) (1.0
Anehor a 400 1425 1160 1380 185 435
(9.5} (1.8) (6.3) {5.2) {6.1) (0.8} (1.9)
12 400 1800 1160 1635 185 500
{12.7) {1.5) (8.0) (5.2) (7.3) {0.8) (2.2)

*1/4" anchor diameter installed at 2" embedment in brick with holes and clay tile,

Anchor Spacing and Edge Distance Guidelines

Influence of Anchor Spacing and Edge Distance

Brick with Holes and Multi-Wythe
Brick Walls

Hellow, Normal Weight and
Lightweight Concrete Block
Spacing:

5= S = TWO (2) complete bricks in any direction

Spacing:
B = S = Une (1) anchor per block cell

Edge Distance:

L= Coiy = T (2) complete bricks, or 16 inches
{406 mm) in any direction
{whichever is less.)

Edge Distance:
L, = Cp= 127 (305 mm) minimurm from free edge

Clay Tile

Spacing:
5., = Sm = One (1) anchor per tile cell

Edge Distance:
€, = Gng= 12 inchas (305 mm) fram free edge

80 Hilli Product Technical Guide




Joist Design Summary

Trfrit:r? Span Design Number Cost
Joist Number 1 492 29.60 18KCS2 2 $452.94
Joist Number 2 7.08 34.00 24KCS3 2 $722.50
Joist Number 3 6.67 35.33 24KCS3 21 $7.883.01
Joist Number 4 6.67 34.00 22KCS3 14 $5,057.50
Joist Number 5 5.67 34.00 22KCS3 4 $1,445.00
Joist Number 6 5.00 35.33 22KCS3 2 $750.83
Joist Number 7 6.17 34.00 22KCS3 6 $2,167.50
Joist Number 8 7.33 35.33 24KCS3 8 $3,003.33
Joist Number 9 7.00 34.00 24KCS3 6 $2,167.50
Joist Number 10 575 34.00 22KCS3 4 $1,445.00
Joist Numher 11 4 .83 34.33 20KCS3 2 $729.58
Joist Number 12 3.42 34.33 20KCS2 2 $554.48
Joist Number 13 6.50 34.00 22KCS3 3 $1,083.75
Joist Number 14 6.33 35.33 24KCS3 23 $8,634.58
Joist Number 15 4.04 26.00 14KCS2 1 $176.80
Joist Number 16 575 26.00 16KCS2 1 $187.85
Joist Number 17 6.67 24 .67 16KCS2 8 $1,425.73
Joist Number 18 6.67 26.00 18KCS2 6 $1,193.40
Joist Number 19 6.33 24 67 16KCS2 1 $178.22
Joist Number 20 6.00 26.00 18KCS2 1 $198.90
Joist Number 21 3.67 26.00 14KCS2 1 $176.80
Joist Number 22 1.71 32.00 14KCS1 2 $353.60
Joist Number 23 5.83 32.00 20KCS3 1 $312.80
Joist Number 24 B8.67 31.33 20KC33 3 $918.85
Joist Number 25 5.83 31.33 22KCS2 1 $266.33
Joist Number 26 3.92 16.00 12KCS1 1 $81.60
Joist Number 27 5.83 16.00 12KCS1 2 $163.20
Joist Number 28 5.92 14.67 12KCS1 2 $149.60
Joist Number 29 6.00 16.00 12KCS1 3 $489.60
Joist Number 30 5.75 16.00 12KCS1 1 $81.60
Joist Number 31 592 16.00 12KCS1 1 $81.60
Joist Number 32 6.13 14.67 12KCS1 1 $74.80
Joist Number 33 6.50 16.00 12KCS51 1 $81.60
Joist Number 34 6.33 16.00 12KCS1 1 $81.60
Joist Number 35 6.17 16.00 12KCS1 1 $81.60
Joist Number 36 6.33 14.67 12KCS1 2 $149.60
Joist Number 37 6.33 16.00 12KCS51 1 $81.60
Joist Number 38 6.50 14.67 12KCS1 1 $74.80




Joist Design Summary

Tributary .
Kepa Span Design Number Cost
Joist Number 39 6.67 16.00 12KCS1 1 $81.60
Joist Number 40 6.75 13.15 12KCS1 1 $67.04
Joist Number 41 3.25 24.67 14KCS1 1 $136.28
Joist Number 42 4.50 24,67 14KCS2 1 $167.76
Joist Number 43 5.08 23.33 14K CS2 1 $158.87
Joist Number 44 5.67 24.67 16KCS2 5 $891.08
Joist Number 45 5.67 23.33 14KCS2 2 $317.33
Joist Number 46 5.83 23.33 14KCS2 1 $158.67
Joist Number 47 6.00 24.67 16KCS2 4 $712.87
Joist Number 48 6.33 23.33 14KCS2 1 $158.67
Joist Number 49 6.67 23.33 16KCS2 1 $168.58
Joist Number 50 6.67 23.67 16KCS2 1 $170.99
Joist Number 51 6.42 16.27 12KCS1 1 $82.98
Joist Number 52 3.42 24 67 14KCS1 1 $136.28
Joist Number 53 4.83 24 .67 14KCS2 1 $167.73
Joist Number 54 5.25 23.33 14KCS2 1 $158.67
Joist Number 55 5.75 23.33 14KCS2 2 $317.33
Joist Number 56 5.83 24.67 16KCS2 1 $178.22
Joist Number 57 5.50 24 67 14KCS2 1 $167.73
Joist Number 58 6.08 23.33 14KCS2 1 $158.67
Joist Number 59 6.17 24.67 16KCS2 3 $534.65
Joist Number 60 6.42 23.33 14KCS2 1 $158.67
Joist Number 61 7.00 24.00 16KCS2 2 $346.80
Joist Number 62 6.67 18.83 14KCS1 1 $104.05
Joist Number 63 5.67 34.67 24KCS3 4 $1,473.33
Joist Number 64 5.50 33.33 20KCS3 4 $1,303.33
Joist Number 65 6.33 33.33 24KCS3 8 $2,125.00
Joist Number 66 6.33 34.67 24KCS3 4 $1,473.33
Joist Number 67 2.67 35.33 16KCS3 1 $315.35
Joist Number 68 547 35.33 24KCS3 3 $1,126.25
Joist Number 69 5.67 35.33 24KCS3 2 $750.83
Joist Number 70 5.83 34.00 24KCS3 1 $361.25
Joist Number 71 6.00 35.33 24KCS3 5 $1,877.08
Joist Number 72 6.75 34.00 24KCS3 1 $361.25
Joist Number 73 4.08 35.33 20KCS3 1 $345.38
Joist Number 74 3.58 35.33 20KCS2 2 $570.63
Joist Number 75 6.33 34.00 24KCS3 16 $5,780.00
Joist Number 76 5.75 34.33 24KCS53 2 $729.58




Joist Design Summary

Tr:;:;::ry Span Design Number Cost
Joist Number 77 3.08 35.33 20KCS2 3 $855.95
Joist Number 78 5.83 35.33 24KCS3 1 $375.42
Joist Number 79 6.00 34.00 24KCS3 2 $722.50
Joist Number 80 5.67 35.33 24KCS3 4 $1,501.67
Joist Number 81 6.50 34.00 24KCS3 1 $361.25
Joist Number 82 6.67 30.00 20KCS3 2 $586.50
Joist Number 83 6.67 27.58 20KCS2 1 $222.74
Joist Number 84 5.92 34.33 24KCS3 1 $364.79
Joist Number 85 3.75 34.33 20KCS2 1 $277.24
216 [ $72,444.34




T S o S o T e i = R i e

KCS JOIST LOAD TABLE

(U.S. CUSTOMARY)

;

MOMENT SHE&R APPROX. GROSS MOMENT | BRIDG,
JOsT DEPTH CAPACITY* CAPACITY* WEIGHT** OF |INERTIA TABLE
DESIGMATION (inches) {inch-kips) (Ilbgy {Ibst) ind) SECT. NO.
10KGS 10 172 2000 6.0 29 1
10KGCs2 10 225 2500 7.5 ar 1
| 10KGSA 10 296 3000 10.0 47 1
12KCE1 12 209 2400 6.0 43 3 [
12KG52 12 274 3000 B.0 55 5
12KGSa i2 362 3500 10.0 71 5
14KCS1 14 247 2900 B.5 5D A
14KCE2 14 az24 3400 8.0 77 &
M 14Kn5a 14 428 3800 10.0 a9 & |
16KCS2 16 349 4000 BS ag 6
16KCS3 16 470 ABDO 10.5 128 g
16KCSa 16 720 5300 14.5 192 g
TERCSS ig S5+ 5800 i 8.0 245 g
1BKCS2 18 395 4700 a.0 127 3 _|
18KCSa 18 532 5200 1.0 164 g
18KCS4 18 g7 5700 15.0 247 10
1BKCSS 18 1062 6200 18.5 36 10
20KGCS52 20 442 5200 9.5 159 &
20KGE3 20 5O5 6000 11.5 205 g
20KCS4 20 a14 7300 185 308 10
20KCS5 20 1181 8400 20.0 396 10
22KESE 22 488 52900 10.0 104 &
22KCS3 22 658 650D 12.5 251 g
22KCS4 a2 1012 7a00 16.5 g 11
22KCES 22 1418 gegoo | 205 4R5 1
24KCS2 24 534 6300 100 238 &
24KC53 24 720 7200 1258 a01 g
24KCS4 24 1108 8400 16.5 453 12
24KCS5 24 1448 8500 20.5 5B4 iz
2EKCS2 26 5RO BRO0 10,0 274 &
PEKCS3 26 a3 7A00 12.5 as5 a
26KCS4 26 1208 8500 16.5 536 12
26KCSE 26 1576 9200 20.5 691 12
2BKCS2 28 626 6200 105 320 &
28KCS3 28 846 8000 12.56 414 g
28K0S4 28 1303 8500 165 626 12
DEKGSS 28 1704 9200 20.5 B0B 12
30KCS3 an g0 8000 13.0 478 o
30KCS4 a0 1400 8500 16,5 7o2 12 5
J0KCSS 30 1833 5200 21.0 934 12 _ =

RAAKIMUIM UNIFORMLY DISTRIBUTED LOAD CAPACITY 15 550 PLF AND SINGLE COMCENTRATED LOAD CANNCT EXCEED SHEAR CAPACITY,
“DOES NOT INCLUDE ACCESSORIES




St. Michael's Association for Special Education Joist Design Selecuon
New Facility Design

Joist Number 1

Tributary Width 4.92 ft )]

Span £ 29.60 ft -1

Total Load P 59.20 psf |

Linear Load GHot 291.07 |bsfft wiat=LP |
we<550 Ibsift Ok s

Maximum Moment Mmax 396.84 kip-in Mmax=(0.125% cotet+1.2*wjst)*L*2*12)/1000

Maximum Shear Vmax 4468.3 Ibs Vmax={ctor+1.2*cwjst)*(LI2)

Depth d 18 in

Weight tjst 9 |bs/ft

Moment of Inertia I 127 in*4

Moment Capacity (Table) 395 kip-in

Moment Capacity (LRFD) | Mall 586.6 kip-in Mall>Mmax ok

Shear Capacity (Table] ] 4700 ibs

Shear Capacity (LRFD) Vall 7064.1 Ibs Vall>Vmax oK

Maximum Deflection ] & 1.4165 in J A=(5%cwwt+1.2%*cwjst)*(L*12)74)/(384*23000000*1*12)
L/ 251 | A>L/240

Number of Joists n 2

Cost per Pound c $0.85

Total Cost C $452,94 C=wjst"Lc™n _




St. Michael's Association for Special Education

New Facility Design

Joist Number 2

PEE———l, ™,

Joist Design Selecﬂoﬁ

Tributary Width 7.08 ft
Span L 34.00 ft |
Total Load B 99.20 psf Pl
Linear Load Ctet 418,33 Ibs/ft wiot=LP
wiet<550 Ibs/ft Wi
Maximum Moment Mmax 753.13 Kip-in Mmax=(0. 125*{mm+1 E*uwst}‘L“E*‘lzjﬂ 000
Maximum Shear Vmax 7383.7 |bs Vmax=(cwtot+1.2*wjst)"(L/2)

Depth d 24 In

Weight cojst 12.5 |bsfft B

Moment of Inertia I 301 in*4

Moment Capacity (Table) 720 kip-in

Moment Capacity (LRFD) Mall 1069.2 kip-in lﬂalI}Mmax e

Shear Capacity (Table) 7200 Ibs |

Shear Capacity (LRFD) Vall 10821.6 Ibs Vall>Vmax

Maximum Deflection A 1.4961 in A=(5"{wrer+1.2*copst)*(L*12)"4)/(384*28000000*1*12)
L/ 273 A>L1240 ok |

Number of Joists n 2 -

Cost per Pound c $0.85 B

Total Cost — & $.?g‘?,50 C=cojt*L*e™n




St. Michael's Association for Special Education

New Facility Design

Joist Design Selecuon

Joist Number 3

Tributary Width 6.67 ft

Span L 35.33 ft

Total Load P 59.20 psf

Linear Load et 394.67 Ibsfft

Maximum Moment Mmax 767.02 kip-in Mmax=(0. 125*{mmn+1 E'ﬁﬁm)*L’*E*‘[ 2311000

Maximum Shear Vmax 7236.8 |bs Vmaxs(wiet+1.2%wist)*(L/2)

Depth d 24 in

Weight Jjst 12.5 Ibs/ft

Moment of Inertia T 301 in™4

Moment Capacity (Table) 720 kip-in

Moment Capacity (LRFD) Mall 1069.2 kip-in Mall>Mmax

Shear Capacity {Table} 7200 lbs

Shear Capacity (LRFD) Vall 10821.6 |bs Vall>VYmax

Maximum Deflection [ A 1.6452 in A=(5% ctet+1.2%wist)*(L*12)"4)/(384*29000000*1*12)
L/ 258 A>LI240 oK

Number of Joists n 21

Cost per Pound G $0.85

Total Cost & $7,883.01 C=wistL*c™n




St. Michael's Association for Special Education

New Facility Design

Joist Design Selectm?:

Joist N_u.mber 4

Tributary Width 6.67 ft
Span L 34.00 f
Total Load P 59.20 psf
Linear Load Gotat 394,67 Ibsift wt=LP
wiet<550 Ibsift oK -

Maximum Moment Mmax 710.36 kip-in Mmax=(0.125" wwt+1. 2*@.*-.:;1]*L“2*12}f1 000
Maximum Shear Vmax 6964.3 [bs | Vmax=(cotet+1. 2" cjst)*(L12)
Depth d 22 1in
Weight Cojst 12.5 Ibslft
Moment of Inertia T 251 in™4
Moment Capacity (Table) 658 kip-in
Moment Capacity (LRFD) | Mall 977.1 kip-in Mall>Mmax
Shear Capacity (Table) 6600 Ibs |
Shear Capacity (LRFD) Vall 9919.8 |bs
Maximum Deflection A 1.6922 in

L/ 241
Number of Joists n 14
Cost per Pound c $0.85
Eal Cost _ C $5,067.50 =wjst*L*c*n i _ i




St. Michael's Association for Special Education Joist Design Selecuon
New Facility Design

Joist Number 5
Tributary Width 567 ft
Span L 34.00 ft
Total Load P 59.20 psf
Linear Load Cotot 335.47 lbsfft wiet=LP
wiot<S50 [bsift oK

Maximum Moment Mmax 607.71 kip-in Mmax=(0. 125*{mmt+1 E*Ml.r]st}*L“E*‘l 2)/1000
Maximum Shear Vmax 5957.9 Ibs Vmax=(cotet+1.2*wijst) *(L/2)
Depth d 22 in
Weight CJjet 12.5 Ibs/ft
Moment of Inertia T 251 in*4
Moment Capacity (Table) 658 kip-in
Moment Capacity (LRFD) | Mall 977.1 kip-in Mall>Mmax
Shear Capacity (Table) 6600 Ibs
Shear Capacity (LRFD) Vall 9919.8 Ibs
Maximum Deflection | A 1.4477 in

L/ 282
Number of Joists n 4
Cost per Pound c $£0.85 L
Total Cost C $1,445.00 E=Eﬂ_j::t'L'ﬂ*ﬂ L




St. Michael's Association for Special Education

Joist Design Selecudn

New Facility Design
= e ——
Joist Number 6
Tributary Width 5.00 ft
Span L 3533 ft
Total Load P 59.20 psf
Linear Load ftot 296.00 |bs/ft wia=LP
wtot<550 (bsift  [OR..
Maximum Moment Mmax 582.40 kip-in Mmax=(0.125"(catet+1.2%w5st)"L"2%12)/1000
Maximum Shear Vmax 5494.3 |bs Vmax={ctat+1.2"cojet)*(L12)

Depth d 22 in

Weight Cjst 12.5 |bs/ft

Moment of Inertia I 251 in"4

Moment Capacity (Table) ' B58 kip-in

Moment Capacity (LRFD) | Mall 977.1 kip-in Mall>Mmax E@?@@M

Shear Capacity (Table) 6600 |bs

Shear Capacity (LRFD) Vall 9919.8 Ibs Vall>Vmax ok

Maximum Deflection A 14983 in | A=(5¥wort 1.2 (L *12)"4)/(384*29000000*1*12}
L/ 283 A>L/240 ok |

Number of Joists n 2

Cost per Pound c $0.85

Total Cost C $750.83 =wst*L*e™n




St. Michael's Association for Special Education

New Facility Design

Joist Design Selecuon

Joist Number 7

Tributary Width 6.17 ft
Span L 34.00 ft
Total Load - 99,20 psf
Linear Load Ctet 365.07 Ibs/fft wiet=LP
wiwt<550 Ibsift oK
Maximum Moment Mmax 659.04 kip-in Mmax=(0.125* wwet+1.2"wjst)*L42*12)/1000
Maximum Shear Vmax 6461.1 |bs Vmax=(cwtt+1.2"wjst)*(LI2)

Depth d 22 in

Weight ¢Jjet 12.5 lbsfft

Moment of Inertia 2 251 in"4

Moment Capacity (Table) 658 Kip-in

Moment Capacity (LRFD) | Mall 977.1 kip-in Mall>Mmax G

Shear Capacity (Table) 6600 lbs

Shear Capacity (LRFD) Vall 9919.8 lbs Vall>Vmax ok |

Maximum Deflection A 1.5700 in A=(5"(cotor+1. 2% wist)" (L1 2)44)/(384*29000000*1*12)
L/ 260 A>LI240 o

Number of Joists n 3

Cost per Pound c $0.85

Total Cost _ C $2,167.50 C=wist*L*c*n




St. Michael's Association for Special Education Joist Design Selecuc!n
New Facility Design

Joist Number 8
Tributary Width 7.33 ft
Span L 35.33 ft _
Total Load P 59.20 psf o
Linear Load Cotat 434 .11 Ibs/ft ahot=LP
wot<550 lbsift oK
Maximum Moment Mmax 841.04 Kip-in Mmax=(0.125" cotat+1.2"Wjst)"L"2712)/1000
Maximum Shear Vmax 7934.3 lbs Vmax=(cet+1.2*cjst)*(L12) T

Depth d 24 in
Weight (jst 12.5 Ibsfft
Moment of Inertia I 301 in"4
Moment Capacity (Table) ' 720 kip-in
Moment Capacity (LRFD) | Mall 1069.2 kip-in Mall>Mmax
Shear Capacity {Tablg) 7200 |bs
Shear Capacity (LRFD) Vall 10821.6 Ibs Vall>=Vmax
Maximum Deflection | A 1.8043 in
Lf 235
Number of Joists n 8
Cost per Pound c $30.85
Total Cost = C $3,003.33 _ C=wjst"L™e™n =




St. Michael's Association for Special Education

New Facility Design

Joist Design Selecuon

Joist Number 9
Tributary Width 7.00 i
Span L 34.00 ft
Total Load P 59.20 psf
Linear Load CJtot 414.40 Ibsiit wiot=LP
wiot<550 Ibs/ft DK
Maximum Moment Mmax 744.58 kip-in Mmax=(0.125"( wtat+1. 2*‘#}9’:}"[.""‘2"1 2)/1000
Maximum Shear Vmax 7299.8 [bs Vmax=(wot+1.2"wist)(L/2)

Depth d 24 in
Waeight tojet 12.5 |bs/ft
Moment of Inertia T 301 in*4
Moment Capacity (Table) 720 Kip-in
Moment Capacity (LRFD) | Mall 1069.2 kip-in Mall>Mmax Eﬁjﬁj@%
Shear Capacity (Table) 7200 ibs
Shear Capacity (LRFD) Vall 10821.6 Ibs Vall>Vmax
IMaximum Deflection | A 1.4791 in
L/ 276
Number of Joists n B
Cost per Pound c $0.85
Total Cost C $2,167.50 _C=a:..:';st*L*c*n _




St. Michael's Association for Special Education Joist Design Selecuon
New Facility Design

Joist Number 10

Tributary Width I 5751t |
Span L 34.00 ft
Total Load P 59.20 psf
Linear Load et 340.40 |bs/ft cwiat=LP
wwo<550 Ibsift ok ]
Maximum Moment Mmax 616.26 kip-in Mmax=(0.125" coree+1.2"Wjst)*L"2*12)/1000
Maximum Shear Vmax 6041.8 lbs Vmax=(wtet+1.2"wijst)(L/2)

Depth d 22 in

Weight tjst 12.5 Ibs/ft

Moment of Inertia T 251 in*4

Moment Capacity (Table) ' 658 Kip-in

Moment Capacity (LRFD) | Mall 977.1 kip-in Mall>Mmax

Shear Capacity (Table) 6600 ibs

Shear Capacity (LRFD) Vall 9319.8 Ibs Vall>Vmax ok

Maximum Deflection | A 1.4681 in A=(5*cwotet+1.2%cojst)* (L*’i2]“4}!{384*29!)[]0{][}[]*1*1 2)
Lf 278 A=>L1240 .

Number of Joists n 4

Cost per Pound c $0.85

Total Cost _(;_ $1,445.00 C=wist*L*c™n —




St. Michael's Association for Special Education

New Facility Design

Joist Design Selecuon

Joist Number 11

Tributary Width 4.83 ft
Span L 34.33 ft
Total Load E 59.20 psf
Linear Load €otat 286.13 Ibs/ft wiat=LP
twiot<550 1bs/ft {8y
Maximum Moment Mmax 532.45 kip-in Mmax={0. 125% cota+1.2"wpst)*LA2*1 201000
Maximum Shear Vmax 5169.5 |bs Vmax=(cotet+1,2*cojst) (LI2)

Depth d 20 in

Weight ATE 12.5 |bs/ft

Moment of Inertia I 205 in"4

Moment Capacity (Table) ' 585 kip-in

Moment Capacity (LRFD) | Mall 883.6 kip-in Mall>Mmax

Shear Capacity (Table) 6000 Ibs

Shear Capacity (LRFD) Vall 9018.0 lbs Vall>Vmax

Maximum Deflection A 1.5836 in )/(384*29000000*1*12)
L/ 260

Number of Joists n 2

Cost per Pound G $0.85

Total Cost c $729.58 C=wist*L*e™n




J
St. Michael's Association for Special Education Joist Design Selection
New Facility Design

Joist Number 12
Tributary Width 3.42 ft
Span L 34.33 ft
Total Load P 59.20 psf
Linear Load CJiot 202.27 |bsift ttat=LP
wtot<550 Ibs/ft ok
Maximum Moment Mmax 377.80 kip-in Mimax=(0.125%cror+1. 2%} ' L2%12)/1 000
Maximum Shear Vmax 3667.9 Ibs Vmax=(wiot+1.2*cjst)*(LI2)

Depth d 18in___|

Weight €jst 9.5 Ibsift

Moment of Inertia ' ¥ 159 in*4

Moment Capacity (Table) ' 442 Kip-in

Moment Capacity (LRFD) | Mall 656.4 Kip-in Mall>Mmax

[Shear Capacity (Table) 5200 Ibs |

Shear Capacity (LRFD) Vall 78156 Ibs Vall>Vmax ok |

Maximum Deflection | A 1.4487 in A=(5%wtat+1.2%cst)*(L*12)24)/(384*29000000*1*12)
L/ 284 A>L[240 fa] -

Number of Joists n 2

Cost per Pound & $0.85

Total Cost . C = $554.48 E:GJJSI*L*G*I’I s




St. Michael's Association for Special Education

New Facility Design

Joist Design Selecuon

Joist Number 13

Tributary Width 6.50 ft

Span L 34.00 ft

Total Load P 59.20 psf

Linear Load Cotot 384.80 |bs/ft wiet=LP

wtot<550 Ibs/ft [0k

Maximum Moment | Mmax 693.25 kip-in Mmax=(0.125%( wtet+1.2*wjst) L 2*12)/1000

" IMaximum Shear Vmax 6796.6 |bs Vmax={wtat+1.2*cwjst)*(L/2)

Depth d 22 in

Weight Wist 12.5 Ibs/ft

Moment of Inertia I 251 in"4

Moment Capacity (Table) 658 Kip-in

Moment Capacity (LRFD) | Mall 977.1 kip-in Mall>Mmax

Shear Capacity (Tabie) 6600 ibs

Shear Capacity (LRFD) Vall 9919.8 lbs Vall>Vmax

Maximum Deflection | A 1.6515 in A=(5"cowot+1. 2% cojst)*(L*12)44)/(384*29000000*1*12)
L/ 247 A>LI240 oK

Number of Joists n 3

Cost per Pound C $0.85

Total Cost G $1,083.75 C=wistL e




St. Michael's Association for Special Education Joist Design Selecuon
New Facility Design

Joist Number 14

Tributary Width 6.33 ft
[Span L 35.33 ft
Total Load P 58.20 psf
Linear Load Cotat 374.93 |bsfft cwiet=LP
wtot<550 Ibsift  foK |
Maximum Moment Mmax 730.21 Kip-in Mmax=(0. '125*{mtot+1 2*wm}*L’*2*12}f1 000
Maximum Shear Vmax 6888.8 lbs Vmax=(wtot+1.2%wjet) " (L/12)

Depth d 24 in
Weight fujst 12.5 |bs/ft
Moment of Inertia I 301 in"4
Moment Capacity (Table) 720 kip-in
Moment Capacity (LRFD) | Mall 1069.2 kip-in Mall>Mmax ok
Shear Capacity (Table) 7200 lbs
Shear Capacity (LRFD) Vall 10821.6 |bs
Maximum Deflection | A 1.5666 in
L7271 | ASL7340
INumber of Joists n 23
Cost per Pound c $0.85 i
Total Cost C $8,634.58 C=wist*L*c*n __ .




St. Michael's Association for Special Education

New Facility Design

Joist Design Selection

Joist Number 15
Tributary Width 404 ft
Span L 26.00 ft
Total Load P 59.20 psf
Linear Load Cotot 239.27 |bs/ft eot=LP
totot<550 |bs/ft
Maximum Moment Mmax 252.35 kip-in Mmax=(0. 125*{mm+1 EWH}*L"E*‘]E}H 000
Maximum Shear Vmax 3235.3 lbs Vmax=(ctot+1.2%cjst)*(LI2)

Depth d 14 in
Weight Cojst 8 Ibsfft
Moment of Inertia I 77 in"q |
Moment Capacity (Table) ' 324 kip-in
Moment Capacity (LRFD) | Mali 481.1 kip-in Mall>Mmax oK.
Shear Capacity (Table) 3400 Ibs
Shear Capacity (LRFD) Vall 5110.2 lbs
Maximum Deflection [ A 1.1459 in
Lf 272
Number of Joists n 1
Cost per Pound c $0.85
Total Cost C $176.80 C=wist*L*c™n




St. Michael's Association for Special Education
New Facility Design

Joist Design Selecuon

Joist Number 16
Tributary Width 5.75 ft
Span L 26.00 ft
Total Load P 58.20 psf -
Linear Load CJtot 340.40 lbs/ft wiot=LP
wiot<550 Ibs/ft ok |
Maximum Moment Mmax 355.51 kip-in Mmax={0.125*(cotet+1.2*wjst)*L"2*12)/1000
Maximum Shear Vmax 4557.8 lbs Vmax=(wtet+1.2%cojst)(L/2)

Depth d 16 in

Weight Cjst 8.5 Ibs/ft

Moment of Inertia I 99 in"4

Moment Capacity (Table) 349 Kkip-in

Moment Capacity (LRFD) | Mall 518.3 kip-in Mall>Mmax ok |

Shear Capacity (Table) 4000 Ibs

Shear Capacity (LRFD) Vall 6012.0 Ibs Vall>Vmax ok ]

Maximum Deflection | A 1.2556 in A=(5*(cwa+1.2%ws) "L *12)"4)/(384*29000000*1*12)
L/ 248 A>L1240 oK

Number of Joists n 1

Cost per Pound c $0.85 i

I_C_!EI Cost C $187.85 C=wjst"L™c™n




St. Michael's Association for Special Education Joist Design Selec.dn
New Facility Design

s ey
Joist Number 17
Tributary Width 6.67 ft
Span L 24.67 1t
Total Load P 59,20 psf
Linear Load | cotet 394.67 Ibsift wtat=LP
wor<550 Ibsift  fok ]
Maximum Moment Mmax 369.51 kip-in Mmax=(0.125* coet+1.2*wist)*LA2*12)1000
Maximum Shear Vmax 4993 .4 |bs Vmax=(wiot+1.2*cojet) *(LI12)
Depth d 16 in
Weight ¢jst 8.5 |bs/ft
Moment of Inertia I 99 in*4
Moment Capacity (Table) : 349 kip-in
Moment Capacity (LRFD) | Mall 518.3 Kip-in Mall>Mmax
Shear Capacity (Table) 4000 lbs
Shear Capacity (LRFD) Vall 6012.0 lbs Vall>Vmax
Maximum Deflection | A 1.1746 in A=(5*(wtot+1,2%c0jet)*(L*12)44)/(384*29000000*1*12)
Lf 252 A>L/1240 oK
Number of Joists n 8| |
Cost per Pound C $0.85 }_
Total Cost = $1,425.73 C=wist"L*c™n




St. Michael’s Association for Special Education

New Facility Design

Joist Design Selection

Joist Number 18
Tributary Width 6.67 ft
Span L 26.00 ft
Total Load P 59.20 psf
Linear Load Cotot 394.67 Ibs/ft twiot=LP
wtor<550 lbsift  joK
Maximum Moment Mmax 411.14 Kip-in Mmax=(0.125"( wtot+1. 2%Wist)*L"2%12)/1000
Maximum Shear Vmax 5271.1 lbs Vmax={wtot+1.2*wist)*(L/2)

Depth d 18 in

Weight Cjst 9 lbsfft

Moment of Inertia T 127 Iin"4

Moment Capacity (Table) ' 395 Kkip-in

Moment Capacity (LRFD) | Mall 586.6 kip-in Mall>Mmax oK |

Shear Capacity (Table) 4700 lbs

Shear Capacity (LRFD) Vall 7064.1 Ibs Vall>Vmax ok

Maximum Deflection A 1.1320 in A=(5"corot+1.2%wjet)*(L*12)*4)/(384*29000000*1*12)
L/ 276 A>L1240

Number of Joists n B

Cost per Pound e $0.85

Total Cost i $1,193.40 C=wpt*L*c"n




1 \ )
St. Michael's Association for Special Education Joist Design Selection
New Facility Design

Joist Number 19
Tributary Width 6.33 ft
Span L 24 67 ft
Total Load P 59.20 psf
Linear Load Cotat 374.93 |bs/ft wit=LP
wtot<550 |bs/ft & -
Maximum Moment Mmax 351.50 Kip-in Mmax=(0.125% ctot+1. ZWQ}*L“Z*‘]Q]H 000
Maximum Shear Vmax 4750.0 lbs Vmax={wtat+1.2%wjst)(L/2)
Depth d 16 in
Weight (st 8.5 Ibsfft
Moment of Inertia T 99 in"4
Moment Capacity (Table) 349 kip-in
Moment Capacity (LRFD) | Mall 518.3 kip-in Mall>Mmax o |
Shear Capacity (Table) 4000 lbs
Shear Capacity (LRFD) Vall 6012.0 Ibs Vall>Vmax
Maximum Deflection I A 1.1174 in A=(5"{ wiot+1. 2*mjm}*{L*12}“4}!{384*29(_1000!3[}* *12)
L/ 265 A>L/240
Number of Joists n 1
Cost per Pound c $0.85
Total Cost & $178.22 C=wit*L*c*n




St. Michael's Association for Special Education

New Facility Design

J
Joist Design Selection

Jois Number 20

Tributary Width 6.00 ft
Span L 26.00 ft
Total Load P 59.20 psf
Linear Load Cotat 355.20 |bsfft at=LP
wt<550 lbsift  [ok |
Maximum Moment Mmax 371.12 Kip-in Mmax=(0. 125*{mtu:+1 2wst}*L“2*12]|f1 000
Maximum Shear Vmax 4758.0 lbs Vmax=(ctet+1.2*wijst)*(LI12)

Depth d 18 in
Weight st 9 |bs/ft
Moment of Inertia I 127 in"4
Moment Capacity (Table) 395 kip-in
Moment Capacity (LRFD) | Mall 586.6 kip-in Mall>Mmax ok |
Shear Capacity (Table) 4700 lbs
Shear Capacity (LRFD) Vall 7064.1 Ibs Vall>Vmax
Maximum Deflection | A 1.0218 in
L/ 305
Number of Joists n 1
Cost per Pound c $0.85
Total Cost C $198.90 C=wist"L*c*n




St. Michael's Association for Special Education

New Facility Design

Joist Design Selecuon

Joist Number 21
Tributary Width 3.67 ft
Span L 26.00 ft
Total Load P 59.20 psf
Linear Load Cotat 217.07 lbs/ft oat=LP
wiot<550 Ibs/fit ok |
Maximum Moment Mmax 229,84 kip-in Mmax=(0.125%(cotet+1.2"wjst) *LA2*12)/1000
Maximum Shear Vmax 2948.7 Ibs Vmax=({wiet+1.2%wjst)*(L/2)

Depth d 14 in

Weight Ljst 8 |bsfit

Moment of Inertia I 77 in"*4

Moment Capacity (Table) 324 kip-in

Moment Capacity (LRFD) | Mall 481.1 Kip-in Mall>Mmax ok

Shear Capacity (Table) 3400 lbs

Shear Capacity (LRFD) Vall 5110.2 Ibs Vall>Vmax ok |

Maximum Deflection A 1.0437 in A={E*cotor+1.2*cwojst) (L *12)*4)/( 384*258000000%1%12)
L/ 299 A>L1240 ok

Number of Joists n 1

Cost per Pound c $0.85

Total Cost C $176.80 C=wijsL*c*n




St. Michael's Association for Special Education Joist Design Selecuon
New Facility Design

Joist Number 22
Tributary Width 1.71 ft
Span L 32.00 ft
Total Load P 59.20 psf
Linear Load AT 101.13 Ibs/ft wiot=LP
wtot<550 lbsift  [OK
Maximum Moment Mmax 167.32 Kip-in Mmax=(0. 125*{mmt+1 2Mwst)*LA2*12)/1000
Maximum Shear Vmax 1742.9 Ibs Vmax=(cwtat+1.2*wjst) *(LI12)

Depth d 14 in
Weight tjst 6.5 |bs/ft
Moment of Inertia T 59 in"4
Moment Capacity (Table) : 247 kip-in
Moment Capacity (LRFD) | Mall 366.8 Kip-in
Shear Capacity (Table) 2900 lbs
Shear Capacity (LRFD) Vall 4358.7 lbs
Maximum Deflection | A 1.5021 in

L/ 256
Number of Joists n 2
Cost per Pound C $0.85
Total Cost ol C $353.60 C=wiet*L*c™n




St. Micnhael's Association for Special Education

New Facility Design

Joist Design Selecuon

Joist Number 23
Tributary Width 5.83 ft
Span L 32.00 ft
Total Load P 59.20 psf
Linear Load Ctat 345.33 Ibsfft wiot=LP
wtot<550 IbsHt  foKk |
Maximum Moment Mmax 551.83 kip-in Mmax=(0.125*{ wwt+1.2%wst)*L2*12)/1000
Maximum Shear Vmax 5746.1 |bs Vmax=(wtet+1.2%wjst)*(LI2)

Depth d 20 in

Weight Cjst 11.5 Ibs/ft

IMoment of Inertia T 205 in"4

Moment Capacity (Table) 595 kip-in

Moment Capacity (LRFD) | Mall 883.6 kip-in Mall>Mmax ok |

Shear Capacity (Table) 6000 |bs

Shear Capacity (LRFD) Vall 9018.0 Ibs Vall>Vmax ok |

Maximum Deflection A 1.4252 in A=(5"wtet+1. E*m;sl::*[ L*1 2}"‘4}!{384‘29[}%050* *12)
L/ 269 A>L1240 e

Number of Joists n 1

Cost per Pound c $0.85

Total Cost C $312.80 C=wijst*L*c™n




St. Michael's Association for Special Education

New Facility Design

Joist Design Selec..un

Joist Number 24
Tributary Width 6.67 ft
Span L 31.33 ft
Total Load P 58.20 psf
Linear Load (ot 394 .69 |bs/ft tiot=LP
wotot<550 lbsfft I
Maximum Moment Mmax 601.56 kip-in Mmax=(0.125"(wtet+1. E*WELI*L“2"12]H 000
Maximum Shear Vmax 6399.6 |bs Vmax={tat+1.2%cojst)*(L/2)

Depth d 20 in

Weight jst 11.5 Ibs/ft

Moment of Inertia T 205 in"4

Moment Capacity (Table) ' 295 Kip-in

Moment Capacity (LRFD) | Mall 883.6 kip-in Mall>Mmax ok

Shear Capacity (Table) 6000 Ibs

Shear Capacity (LRFD) Vall 9018.0 Ibs Vall>Vmax ok |

Maximum Deflection A 1.4802 in B=(5(wort1.2*wje) (L™ 2}*4}!{354*29(1::-0000* *12)
L/ 252 A>L1240

Number of Joists n 3

Cost per Pound c $0.85

Total Cost C $918.85 G_=szt*L*~::*r'|




St. Michael's Association for Special Education

New Facility Design

Joist Design Selec.on

Joist Number 25

Tributary Width 5.83 ft
Span L 31.33 ft
Total Load P 58.20 psf
Linear Load Mot 345.31 Ibs/ft wtt=LP
wtot<550 Ibs/ft E&‘Eﬁ%%%ﬁgj
Maximum Moment Mmax 526.19 kip-in Mmax=(0.125" cowt+1.2"wjst) "L"2*12)/1000
Maximum Shear Vmax 5597.9 |bs Vmax={wtat+1.2*wjst)*(L/2)

Depth d 22 in

Weight Cjst 10 Ibsfft

Moment of Inertia I 194 in*4

Moment Capacity (Table) : 488 Kip-in

Moment Capacity (LRFD) | Mall 724.7 kip-in Mall>Mmax ok

Shear Capacity (Table) 5800 Ibs

Shear Capacity (LRFD) Vall 8867.7 Ibs Vall>Vmax ok |

Maximum Deflection | A 1.3773 in A=(5* cotat+1. 2% wjet)*(L*12)4)/(384*29000000*1*12)
L/ 273 A>LI240 ok |

Number of Joists n 1

Cost per Pound c $0.85

Total Cost C $266.33 C=es"L™C™n




St. Michael's Association for Special Education

New Facility Design

Joist Design Selecuon

Joist Number 26
Tributary Width 3.92 ft
Span L 16.00 ft
Total Load P 59.20 psf
Linear Load (ot 231.87 Ibsfft Wiat=L P
wet<550 Ibsift ok |
Maximum Moment Mmax 91.80 kip-in Mmax=(0.125" wiet+1.2*w;st)*L"2*12)/1000
Maximum Shear Vmaix 1912.5 Ibs Vmax={ctet+1.2"wjst)*(L12)

Depth d 12in

Weight Cfst 6 lbs/ft

Moment of Inertia T 43 int4

Moment Capacity (Table) ' 209 kip-in

Moment Capacity (LRFD) | Mall 310.4 kip-in Mall>Mmax

Shear Capacity (Table) 2400 Ibs

Shear Capacity (LRFD) Vall 3607.2 Ibs Vall>Vmax

Maximum Deflection | A 0.2827 in | A=(5%(cotor+1.2*cojst) *(L*12)4)/(384*29000000*1*1 2)
L/ 679 A>L1240 ok ]

Number of Joists n 1

Cost per Pound c $0.85

Total Cost C $81.60 C=wiet*L*c*n _ _




St. Michael's Association for Special Education

New Facility Design

Joist Design Selecudn

Joist Number 27
Tributary Width 5.83 ft
Span L. 16.00 ft
Total Load P 59.20 psf
Linear Load Cotot 345.33 |bs/ft ttat=LP
wiat<550 Ibsfft oK |
Maximum Moment Mrmax 135.37 kip-in Mmax=(0.125( wiot+1 ,2-*fn.rgst]*L“"2*’[ 2)/1000
taximum Shear Vmax 2520.3 Ibs Vmax=({awat+1.2 st (L2}

Depth d 12 in

Weight (st 6 Ibs/ft

Moment of Inertia I 43 in*4

Moment Capacity (Table) : 208 kip-in

Moment Capacity (LRFD) | Mall 310.4 kip-in Mall>Mmax ok |

Shear Capacity {Table) 2400 lbs

Shear Capacity (LRFD) Vall 3607.2 Ibs Vall>Vmax ok

Maximum Deflection A 0.4169 in A=(5"eoter+1.2%copt) (L *12)*4)/(384*29000000*1*12)
L/ 461 A>L1240 ok |

Number of Joists n 2

Cost per Pound o $0.85

Total Cost C $163.20 C=wist"L"c™n




St. Michael's Association for Special Education Joist Design Selecuoun
New Facility Design

Joist Number 28
Tributary Width 5.92 ft
Span L 14.67 ft
Total Load P 59.20 psf
Linear Load Cotot 350.27 |bs/ft twio=LP
wwt<550 Ibs/ft  Jok |
Maximum Moment Mmax 115.34 kip-in Mmax=(0.125% cotot+1.2*wjst)*L*2*12)/1000
Maximum Shear Vmax 2621.4 |bs Vmax=(cotot+1.2*cojet)*(LI12)
Depth d 12 in
Weight CJjst 6 Ibsfit
Moment of Inertia T 43 in*4
Moment Capacity (Table) ' 209 Kip-in
Moment Capacity (LRFD) | Mall 310.4 Kip-in Mall>Mmax ok ]
Shear Capacity (Table) 2400 |bs
Shear Capacity (LRFD) Vall 3607.2 Ibs Vaii>Vmax
Maximum Deflection | it 0.2985 in A=(5wwt+1.2%wjst)*(L*12)"4)/(384*29000000*1*12)
L/ 590 A>L1240 ok ]
Number of Jojsts n 2
Cost per Pound c $0.85
Total C_r:.'rst G $149.60 C=wjpet*L*c*n




St. Michael's Association for Special Education

New Facility Design

Joist Design Se-[ecm;n

Joist Number 29

Tributary Width 6.00 ft
Span L 16.00 ft
Total Load P 59.20 psf
Linear Load Gt 355.20 |bs/ft cotat=LP
wtot<550 |bs/ft ]
Maximum Moment Mmax 139.16 kip-in Mmax=(0.125%( cotot+1 2%]51]*1.“2*12}!1 000
IMaximum Shear Vmax 2899.2 Ibs Vmax=(owr+1. 2*cjst)*(LI12)
Depth d 12 in
Weight )]st 6 Ibs/ft
Moment of Inertia I 43 in*4
Moment Capacity (Table) : 209 kip-in
Moment Capacity (LRFD) | Mall 310.4 Kkip-in Mall>Mmax
Shear Capacity (Table) 2400 |bs
Shear Capacity (LRFD) Vall 3607.2 Ibs Vall>Vmax ok ]
Maximum Deflection A 0.4285 in A=(5* cotot+1 z*mjst}"[Lﬂ2)“4)3(354*29001]1300* *12)
L/ 448 A>L1240 k|
Number of Joists n 6
Cost per Pound c $0.85
Total Cost C $489.60 C=wjet*L*c™n




St. Michael's Association for Special Education
New Facility Design

Joist Number 30

Joist Design SelecL.Jn

Tributary Width 5.75 ft
Tl L 16.00 ft
Total Load P 99.20 psf
Linear Load Ctot 340.40 |bs/ft cotat=LP
wtot<550 (bsift  [OK |
Maximum Moment Mmax 133.48 Kip-in Mmax=(0.125"( wtot+1. 2*w1 ﬁ}*an* 1271000
Maximum Shear Vmax 2780.8 lbs Vmax=(cwt+1. 27t (L/2)

Depth d 12.in

Weight et 6 Ibsfft

Moment of Inertia I 43 in*4

Moment Capacity (Table) 209 kip-in

Moment Capacity (LRFD} | Mall 310.4 Kip-in Mall>Mmax

Shear Capacity (Table) 2400 |bs

Shear Capacity (LRFD) Vall 3607.2 Ibs Vall>Vmax

Maximum Deflection | A 0.4110 in A=(5"( wtor+1.2%wjst)*(L*12)"4)/(384*29000000*1*12)
L/ 467 A>L1240 i

Number of Joists n 1

Cost per Pound c $0.85

Total Cost & $81.80 C=wjst"L™c™n -




St. Michael's Association for Special Education

New Facility Design

Joist Design Selecuon

Joist Number 31
Tributary Width 5.92 ft
Span L 16.00 ft
Total Load P 59.20 psf
Linear Load Cotot 350.46 |bs/ft totot=LP
wiot<550 Ibs/ft K
Maximum Moment Mmax 137.34 kip-in Mmax=(0.125% coter+1. 2*ws:}*L*“2‘*1 Z)/1000
Maximum Shear Vmax 2861.3 Ibs Vmax={citet+1, 2*ewjst)*(LI12)

Depth d 12in

Weight tjst 6 lbsfft

Mament of Inertia T 43 in*4

Moment Capacity {Table) 209 kip-in

Moment Capacity (LRFD) | Mall 310.4 kip-in Mall>=Mmax

Shear Capacity (Table) 2400 lbs

Shear Capacity (LRFD) Vall 3607.2 Ibs Vall>Vmax

Maximum Deflection A 0.4229 in A=(5*(eorot+1. 2% jst) *(L*12)4)/(384*29000000*1*12)
L/ 454 A>LI240 ok

Number of Joists n 1

Cost per Pound c $0.85 L

Total Cost C $81.60 C=wjst*L*c*n




St. Michael's Association for Special Education

New Facility Design

Joist Design Selection

Joist Number 32

Tributary Width 6.13 ft
Span L 14,67 ft
Total Load P 59.20 psf
Linear Load totot 362.60 Ibs/ft win=LP
w<550 Ibs/ft  [ok
Maximum Moment Mmax 119.32 Kip-in Mmax=(0.125%(cotar+1.2"wst) "L 2*12)/1000
Maximum Shear Vmax 2711.9 Ibs Vmax={wtet+1.2*cwjst) *(LI2)

Depth d 12 in

Weight ojst 6 |bsfft

Moment of Inertia I 43 in"4

Moment Capacity (Table) ' 209 Kip-in

Moment Capacity (LRFD) | Mall 310.4 kip-in Mall>Mmax ok

Shear Capacity (Table) 2400 |bs

Shear Capacity (LRFD) Vall 3607.2 Ibs Vall>Vmax ok ]

Maximum Deflection 1. A 0.3088 in A=(5% cowet+1.2*cjst) {L*12)*4)/(384*29000000*1*12)
L/ 570 A>1/240 ok |

Number of Joists n 1

Cost per Pound c $0.85

Total Cost C $74.80 C=wijst*L*c™n




St. Michael's Association for Special Education

New Facility Design

Joist Design Selection

Joist Number 33
Tributary Width 6.50 ft
Span L 16.00 ft
Total Load P 59.20 psf
Linear Load Cotot 384.80 Ibs/ft wiat=LP
wtot<550 Ibs/ft ot
Maximum Moment Mmax 150.53 kip-in Mmax=(0.125% wtot+1. E*H.Hqst}*L"‘Eﬂ 2)1000
Maximum Shear Vmax 3136.0 |bs Vmax=( wtot+1.2*wist)*(LI2)

Depth d 12 in

Weight Ljst & lbs/ft

Moment of Inertia T 43 in*4

Moment Capacity (Table) : 208 kip-in

Moment Capacity (LRFD) | Mall 310.4 kip-in Mall>Mmax ok ]

Shear Capacity (Table) 2400 Ibs

Shear Capacity (LRFD) Vall 3607.2 Ibs Vall>Vmax ﬁ%ﬁﬁj

Maximum Deflection A 0.4635 in A=(5"(wrtot+1.2 Cd]st}"{L*‘l2}“4}!{354*29DDDDDD* *12)
L/ 414 A>L1240 ok

Number of Joists n 1

Cost per Pound > $0.85

Total Cost C $81.60 C=cop™L*c™n _




St. Michael's Association for Special Education Joist Design Selecuon
New Facility Design

Joist Number 34
Tributary Width 6.33 ft
Span i 16.00 ft
Total Load P 59.20 psf
Linear Load Gtat 374.93 |bs/ft wiat=LP
wtot<550 Ibs/ft (oK. |
Maximum Moment Wmax 146.74 Kip-in Mmax=(0.125%(cotet+1.2"wst)*LA2*12)/1000
faximum Shear Vimax 3057.1 ibs Vimax=(wott1.2* ) (L/2)
Depth d 12 in
Weight Cojet 6 Ibs/ft
Moment of Inertia I 43 in"4
Moment Capacity (Table) ' 209 Kip-in
Moment Capacity (LRFD} | Mall 310.4 kip-in Mall>Mmax Bk ]
Shear Capacity (Table) 2400 |bs
Shear Capacity (LRFD) Vall 3607.2 Ibs Vall=Vmax
Maximum Deflection I A 0.4519 in A=(5  coar+1.2% ) L *12)44)/(384*29000000*1*12)
L/ 425 A>L1240 PE
Number of Joists n 1
Cost per Pound c $0.85
Total Cost C $81.60 C=awist'L "o




)
St. Michael's Association for Special Education Joist Design Selection

New Facility Design

Joist Number 35

Tributary Width 6.17 ft
Span L 16.00 ft
Total Load P 59.20 psf
Linear Load Cotat 365.07 |bs/ft eotat=LP
wtot<550 Ibsift ok |
Maximum Moment Mmax 142.95 kip-in Mmax=(0.125*(cotor+1. 2"wist)*L*2*12)/1000
Maximum Shear Vmax 2978.1 Ibs Vmax=(cwtet+1.2%wjst)"(LI2)

Depth d 12 in

Weight Cjst 6 |bs/ft

Moment of Inertia T 143 in*4

Moment Capacity (Table) 209 kip-in

Moment Capacity (LRFD) | Mall 310.4 kip-in Mall>Mmax ok |

Shear Capacity (Table) 2400 Ibs

Shear Capacity (LRFD) Vall 3607.2 Ibs Vall>Vmax x|

Maximum Deflection A 0.1324 in A=(5%cwtet+1.2%wist)*(L*12)74)/(384"28000000"1*12)
L/ 1451 A=Lf240 ok

Number of Joists n 1

Cost per Pound c F0.85

Total Cost C $81.60 C=wjst"L"c™n _




r
St. Michael's Association for Special Education Joist Design Selection
New Facility Design

Joist Number 36
Tributary Width 6.33 ft
Span L 14.67 ft
Total Load P 58.20 psf
Linear Load (tot 374.93 |bs/ft wint=LP
wit<550 Ibsift ok
Maximum Moment Mmax 123.30 kip-in Mmax=(0.125*( cotet+1.2*wst)*L*2*12)/1000
Maximum Shear Vmax 2802.3 Ibs Vmax=(wtot+1.2*wjet)*(LI2)
Depth d 12 in
Weight CJjst 6 Ibsfft
Moment of Inertia I 43 in*4
Moment Capacity (Table) ' 209 kip-in
Moment Capacity (LRFD) | Mall 310.4 kip-in Mall>Mmax ok |
Shear Capacity (Table) 2400 Ibs
Shear Capacity (LRFD) Vall 3607.2 Ibs Vall>Vmax ok ]
Maximurn Deflection | A 0.3190 in A=(5*(cotor+1.2%cojst)*(L*12)"4)/(384*29000000*1*12)
L/ 552 A>L1240 ok
Number of Joists n 2
Cost per Pound c $0.85
Total Cost C $149.60 C=wpst™L"c™n




St. Michael's Association for Special Education Joist Design Selecuon
New Facility Design

Joist Number 37
Tributary Width 6.33 ft
Span L 16.00 ft
Total Load P 59.20 psf
Linear Load cotat 374.93 |bs/ft wiot=LP
wior<550 Ibs/ft  Jor . |
Maximum Moment Mmax 146.74 Kkip-in Mmax=(0.125% cotet+1.2"Wist)"L"2*12)/1000
Maximum Shear Vmax 3057.1 Ibs Vmax=(wtet+1.2*cojet)*(L/2)
Depth d 12 in
Weight ¢Jjst 6 Ibs/ft
Moment of Inertia I 43 in"4
Moment Capacity (Table) ! 208 Kip-in
Moment Capacity (LRFD) | Mall 310.4 kip-in Mall>Mmax ok |
Shear Capacity (Table) 2400 Ibs
Shear Capacity (LRFD) Vall 3607.2 Ibs Vall>Vimax ox |
Maximum Deflection | A 0.4519 in A=(5*{cotot+1. z*m,st}*(L*m}M} (384*29000000*1*12)
L/ 425 A>L1240 she
Number of Joists n 1
Cost per Pound c $0.85
Total Cost C $81.60 C=wjst*L*e™n




St. Michael's Association for Special Education
New Facility Design

Joist Design Selecuon

Joist Number 38
Tributary Width 6.50 ft
Span L 14.67 ft
Total Load P 959.20 psf
Linear Load CJtot 384.80 |bsfft ctot=LP
wiot<550 Ibsfft { L
Maximum Moment Mmax 126.48 Kip-in Mmax=(0.125% cotat+1. 2"!1'#"51}*1_""2 12)/1000
Maximum Shear Vmax 2874.7 Ibs Vmax=({cwtat+1.2%wijst)*(L/12)

Total Cost C $74.80

Depth d 12 in

Weight st 6 lbs/ft

Moment of Inertia 23 43 in*4

Moment Capacity (Table) - 209 kip-in

Moment Capacity (LRFD) | Mall 310.4 kip-in Mall>Mmax

Shear Capacity (Table) 2400 |bs

Shear Capacity (LRFD) Vall 3607.2 Ibs Vall>Vmax ok |

Maximum Deflection | A 0.3273 in A=(5* cotet+1. 2*&1];1)* L*‘] 2}“4}!{334*290[]{]!3[1[1* *12)
L/ 538 A>L/240 ok |

Number of Joists n 1

Cost per Pound C $0.85

C=wpt*L*e*n




Joist Number 38

Tributary Width 6.67 ft
Span L 16.00 ft
Total Load P 59.20 psf
Linear Load et 394.67 lbs/ft totat=LP
©tt<550 Ibs/ft  [ok.
Maximum Moment Mmax 154,32 Kip-in Mmax=(0.125% cotat+1.2*wjst)*L"2*12)/1000
Maximum Shear Vmax 3214.9 Ibs Vmax=(cet+1,2%cojst)*(L/2)

Depth d 12 in

Weight Cjst & |bsfft

Moment of Inertia I 43 in*4

Moment Capacity (Table) 209 Kip-in

Moment Capacity (LRFD) | Mail 310.4 kip-in fMali>Mmax ok

Shear Capacity (Table) ' 2400 Ibs

Shear Capacity (LRFD) Vall 3607.2 Ibs Vall>Vmax ok |

Maximum Deflection | A 0.4752 in A=(S*wior+1.2%cjst) *(L™12)"4)/(384*29000000*1*12)
L/ 404 A>L/240 ok

Number of Joists n 1

Cost per Pound e $0.85

Total Cost C $81.60 C=wist™L™c™n




St. Michael's Association for Special Education

New Facility Design

Joist Design Selection

|Joist Number 42
Tributary Width 4.50 ft
Span L 2467 ft
Total Load P 99.20 psf
Linear Load Cotat 266.40 lbs/ft wiet=LP
coter<550 1bs/ft oK ]
Maximum Moment Mmax 251.96 Kip-in Mmax=(0.125% coret+1.2"wst)*L42%12)/1000
Maximum Shear Vmax 3404.5 Ibs Vmax=(cotot+1.2*cojst) {(LI2)

Depth d 14 in

Weight cojst 8 Ibsfft

Moment of Inertia I 77 in*4

Moment Capacity (Table) ' 324 Kkip-in

Moment Capacity (LRFD) | Mall 481.1 kip-in Mall>Mmax

Shear Capacity (Table) 3400 lbs

Shear Capacity (LRFD) Vall 5110.2 lbs Vall>Vmax

[Maximum Deflection | A 1.0301 in A=(5%(cowt+1.2*cojet) (L *12)74)/(384*29000000*1*12)
L/ 287 A>Li240 ok |

Number of Joists n 1

Cost per Pound c $0.85 B

Total Cost _C | 8167.76 C=wjst"L*c™n _




St. Michael's Association for Special Education Joist Design Selecudn
New Facility Design

Joist Number 43
Tributary Width 5.08 ft
Span L 23.33 ft
Total Load P 59.20 psf
Linear Load Gtot 300.93 Ibs/ft ewtet=LP
wwoi<550 Ibs/ft_ JOK ||
Maximum Moment Mmax 253.60 kip-in Mmax=(0.125%( crtat+1.2%w3st) "L*2*12)/1000
Maximum Shear Vmax 3622.9 Ibs Vmax={wet+1.2%wjet) " (LI2)
Depth d 14 in
Weight Cojst 8 Ibs/ft
Moment of Inertia I 77 in™4
Moment Capacity (Table) : 324 kip-in
Moment Capacity (LRFD) Mall 481.1 kip-in Mall>Mmax
Shear Capacity (Table) 3400 Ibs
Shear Capacity (LRFD) Vall 5110.2 Ibs Vall>Vmax
Maximum Deflection | A 0.9275 in A={5" wrat+1.2*cojst)*(L*12)"4)/(384*20000000*1*12)
L/ 302 A>L/240 ok ]
Number of Joists n 1
Cost per Pound c $0.85
Total Cost C $158.67 C=wiet*L*c™n




St. Michael's Association for Special Education

New Facility Design

Joist Design Selecudn

Joist Number 44

T

Tributary VWidth 5.67 ft
Span L 2467 ft
Total Load P 53.20 psf
Linear Load Cotot 335.47 |bs/ft totat=LP
wiot<550 Ibs/ft K
Maximum Moment Mmax 315.48 Kip-in Mmax=(0.125%( cotet+1 EWJEt]*L“T'I 2)/1000
Maximum Shear Vmax 4263.2 Ibs Vmax=(cotat+1.2*cwjst)*(L/2)
Depth d 16 In
Weight (jst 8.5 Ibsfft
Moment of Inertia I 99 in"4
Moment Capacity (Table) ; 349 Kip-in
Moment Capacity (LRFD) | Mall 518.3 kip-in Mall>Mmax
Stiear Capacity (Table) 4000 ibs
Shear Capacity (LRFD) Vall B8012.0 Ibs Vall>Vmax
Maximum Deflection | A 1.0029 in =(5%(cotet+1. 2% ojet) *(L*12)44)/(384*29000000*1*12)
L/ 295 A>L1240 ok |
Number of Joists n 5
Cost per Pound " $0.85
Tr::tg_l Cost C $891.08 C=wjst*L*c*n




St. Michael's Association for Special Education

New Facility Design

Joist Design Selecuon

|Joist Number 45

Tributary Width 567 ft
Span L 23.33 ft
Total Load P 59.20 psf
Linear Load Ctot 335.47 |bs/ft tot=LP
wiat<550 Ibs/ft L
Maximum Moment Mmax 281.80 kip-in Mmax=(0.125% cota+1. E"‘w.n,tj L"2*12)/1000
[Maximum Shear Vmax 4025.8 lbs Vmax={ctotr+1.2%cwijst) *(L/2)

Depth d 14 in

Weight twist 8 Ibs/ft

Moment of Inertia I 77 in"4

Moment Capacity (Table) 324 kip-in

Moment Capacity (LRFD) | Mall 481.1 kip-in Mall>Mmax ok |

Shear Capacity (Table) 3400 Ibs

Shear Capacity (LRFD) Vall 5110.2 Ibs Vall>Vmax ok ]

Maximum Deflection A 1.0306 in A=(5"otot+1. 2% wjst) *(L*12)4)/(384*29000000*1*12)
L/ 272 A>L1240 ok

Number of Joists n 2

Cost per Pound & $0.85

Total Cost C $317.33 C=cjet*L"c*n




St. Michael's Association for Special Education

New Facility Design

Joist Design Selection

Joist Number 46
Tributary Width 5.83 ft
Span L 23.33 ft
Total Load P 59.20 psf
Linear Load totot 345.33 Ibsift wiet=LP
0w<650 Ibsiit__ ok ]
Maximum Moment Mmax 289.86 kip-in Mmax=(0.125% wtot+1.2"wist) "L"2"12)1000
Maximum Shear Vmax | 4140.9 ibs Vmax=(wiot+1.2%wjst) (L/2)

Depth d 14 in

Weight tjst 8 |bsfft

[Moment of Inertia I 77 in4

IMoment Capacity (Table) : 324 kip-in

Moment Capacity (LRFD) | Mall 481.1 Kip-in Mall>Mmax ek T

Shear Capacity (Table) 3400 Ibs

Shear Capacity (LRFD) Vall 5110.2 Ibs Vall>Vmax ¢ ]

Maximum Deflection A 1.0601 in A=(5*(cotor+1.2%wist) *(L*12)*4)/(384*29000000*1*12)
L/ 264 A>L1240 O :

Number of Joists n 1

Cost per Pound c $0.85 L.

Total Cost B $158.67 C=w*L*c*n




St. Michael's Association for Special Education ' Joist Design Selenurﬂn
New Facility Design

Joist Number 47
Tributary Width 6.00 ft
Span L 24 67 ft
Total Load P 59.20 psf
Linear Load Cotat 355.20 |bs/ft wtat=LP
wtot<550 Ibs/ft  Jok | ||
Maximum Moment Mmax 333.49 kip-in Mmax=(0.125" cotot+1.2"wjst)*L*2*12)/1000
|[Maximum Shear Vmax 4506.6 Ibs Vmax=(cotat+1.2%cwijst) *(L/2)
Depth d 16 in
Weight st 8.5 Ibsfft
Moment of Inertia I 99 in"4
Moment Capacity (Table) : 349 kip-in
Moment Capacity (LRFD) | Mall 518.3 kip-in Mall>Mmax oK.
Shear Capacity (Table) 4000 lbs
Shear Capacity (LRFD) Vall 6012.0 lbs Vall>Vmax
Maximum Deflection | A 1.0601 in A=(5"wtat+1.2"wjst)*(L*12)4)/(384*29000000*1*12)
L/ 279 A=L1240 oK
Number of Joists n 4
Cost per Pound c $0.85
Total Cost C $?12,E? C=wist*L*c*n




St. Michael's Association for Special Education

New Facility Design

Joist Design Selecuon

Joist Number 48
Tributary Width 6.33 ft
Span L 23.33 ft
Total Load P 58.20 psf
Linear Load Cotet 374.93 |bsfft wiet=LP
aitot<550 lbs/ft S
Maximum Moment Mmax 314.04 Kip-in Mmax=(0.125%( cwtot+1. EWst}*L"‘E*‘IE}H 000
Maximum Shear Vmax 4486.2 |bs Vmax={wtat+1.2%cjst)*(L/2)

Depth d 14 in

Weight cojst 8 Ibsi/ft

Moment of Inertia I 77 in*4

Moment Capacity (Table) 324 kip-in

Moment Capacity (LRFD) | Mall 481.1 kip-in Mall>Mmax ok |

Shear Capacity (Table) 3400 |bs

Shear Capacity (LRFD) | Vall 5110.2 Ibs Vall>Vmax oK |

Maximum Deflection A 1.1485 in A=(5*cotot+1. Q*Mpat’}*{ L*’I 2]*’*4]![384*290%000* "12)
L/ 244 A>L1240 e

Number of Joists n 1

Cost per Pound c $0.85 =

Total Cost C $158.67 C=wit’L*c™n __




St. Michael's Association for Special Education Joist Design Selecuon
New Facility Design

Joist Number 49
Tributary Width 6.67 ft
Span L 23.33 ft
Total Load P 88,20 psf
Linear Load Eotat 394.67 |bs/ft wtt=LP
wior<550 lbs/ft Eﬁkﬁﬁﬁ_
Maximum Moment Mmax 330.64 kip-in Mmax=(0.125% coret+1.2"wist)*LA2*12)/1000
Maximum Shear Vmax 4723.4 |bs Vmax=(wtot+1.2*cojst)*(L/12)
Depth d 16 in
Weight CJjst 8.5 Ibsfft
Moment of Inertia T 99 in*4
Moment Capacity (Table) 348 kip-in
Moment Capacity (LRFD) | Mall 518.3 kip-in Mall>Mmax ok |
Shear Capacity (Table) 4000 lbs
Shear Capacity (LRFD) Vall 6012.0 Ibs Vall>Vmax ok
Maximum Deflection [ A 0.9405 in A=(5*(cotor+1. 2"&)]5&}"([.*'1 2}“4}!’(384*290(][}000* 1*12)
L/ 298 A>LI240
Number of Joists n 1
Cost per Pound c $0.85
Total Cost G $168.58 _ C=wjet™L*c™n




St. Michael's Association for Special Education

New Facility Design

Joist Design Selection

Joist Number 50
Tributary Width 6.67 ft
Span L 23,67 f
Total Load P 59.20 psf
Linear Load ot 394.67 |bs/ft witat=LP
wiot<550 Ibs/ft ok
Maximum Moment Mmax 340.16 Kip-in Mmax=(0.125"( cotot+1. zwﬁt}*uzzﬂ 21000
Maximum Shear Vmax 4790.9 lbs Vmax=(cwtet+1.2*wist) (L/2)

Depth d 16 in

Weight et 8.5 Ibs/ft

Moment of Inertia I 99 in"4

Moment Capacity (Table) ' 3489 kip-in

Moment Capacity (LRFD) | Mall 518.3 kip-in Mall>=Mmax

Shear Capacity (Table) 4000 Ibs

Shear Capacity (LRFD) Vall 6012.0 |bs Vall=Vmax

Maximum Deflection A 0.9954 in A=(5"(cotot+1. Z'r.’.dpst}*l:L*T2]“4}1"(334*290[]{](]1]0* I*12)
L/ 285 [ A=LI240

Number of Joists n 1

Cost per Pound c $0.85

Total Cost C $170.99 C=wist*L*c*n i




St. Michael's Association for Special Education
New Facility Design

Joist Design Selec.dn

Joist Number 51
Tributary Width 6.42 ft
Span L 16.27 ft
Total Load P 59.20 psf
Linear Load Cotet 379.87 Ibs/ft totet=LP
wto1<550 Ibsift ok |
Maximum Moment Mmax 153.71 kip-in Mmax=(0.125( cotat+1.2%wst)*1."2*12)/1000
Maximum Shear Vmax 3148.9 |bs Vmax=(wtet+1.2%wijst)(L/2)

Depth d 12 in
Weight ist 6 |bsfft
Moment of Inertia T 43 in™4
Moment Capacity (Table) 209 kip-in
Moment Capacity (LRFD) | Mall 310.4 kip-in Mall>Mmax
Shear Capacity (Table) 2400 |bs
Shear Capacity (LRFD) Vall 3607.2 |bs
Maximum Deflection A 0.4895 in
L/ 398
Number of Joists n 1
Cost per Pound C $0.85
Total Cost C $82.98 C=wjst"L*c™n




St. Michael's Association for Special Education Joist Design Selection
New Facility Design

Joist Number 52
Tributary Width 3.42 ft
Span L 24.67 ft
Total Load P 58.20 psf
Linear Load Ctot 202.27 |bsfft coto=LP
wiot<550 Ibs/ft

Maximum Moment Mmax 191.72 kip-in Mmax=(0. 125*(mm+1 2*wjst)*L"2*12)/1000
Maximum Shear Vmax 2590.8 |bs Vmax={wtat+1.2% et} *(L/2)
Depth d 14 in
Weight Wit 6.5 lbsift
Moment of Inertia I 59 in"4
Moment Capacity (Table) ' 247 Kip-in
Moment Capacity (LRFD) Mall 366.8 kip-in
Shear Capacity (Table) 2900 Ibs
Shear Capacity (LRFD) Vall 4358.7 Ibs
Maximum Deflection | A 1.0227 in

L/ 289 &:-L;'Zdﬂ
Number of Joists n 1
Cost per Pound C $0.85
Total Cost C $136.28 C=wist*L*c™n .




St. Micnael's Association for Special Education

New Facility Design

Joist Design Selec..un

Joist Number 53
Tributary Width 4.83 ft
Span L 24 67 ft
Total Load P 59.20 psf
Linear Load Cotot 286.13 |bs/ft wiot=LP
wa<550 Ibsfit  jok |
Maximum Moment Mmax 269.91 kip-in Mmax=(0.125*( cotot+1.2*wjet) *LA2*12)/1000
Maximum Shear Vmax 3647.4 |bs Vmax=(wiet+1.2*wijst)*(L/2)

Depth d 14 in

Weight Cujst 8 Ibsfft

Moment of Inertia I 77 in"4

Moment Capacity (Table) : 324 Kip-in

Moment Capacity (LRFD) | Mali 481.1 Kip-in Mall>Mmax ok ||

Shear Capacity (Table) 3400 |bs

Shear Capacity (LRFD) Vall 5110.2 Ibs Vall>Vmax ok |

Maximum Deflection [ & 1.1032 in A=(5% oo+ 1.2*wist)(L*12)*4)/(384*29000000*1*12)
L/ 268 A>L{240 O

Number of Joists n 1

Cost per Pound c $0.85

Total Cost C $167.73 C=wjst"L*c"n




St. Michael's Association for Special Education

New Facility Design

Joist Design Selecuon

Joist Number 54
Tributary Width 5.25 ft
Span L 23.33 ft
Total Load P 29.20 psf
Linear Load (ot 310.80 Ibs/ft wiat=LP
wtot<550 Ibsift oK
Maximum Moment Mmax 261.66 kip-in Mmax=(0.125% ctot+1.2*Wjst)
Maximum Shear Vmax 3738.0 lbs Vmax=(cotet+1.2*cojst)*(L/2)

Depth d 14 in

Weight aJjst 8 Ibs/ft

Moment of Inertia I 77 in"4

Moment Capacity (Table) ' 324 kip-in

Moment Capacity (LRFD) | Mall 481.1 kip-in Mall>Mmax

Shear Capacity (Table) 3400 lbs

Shear Capacity (LRFD) Vall 5110.2 lbs Vall>Vmax ok |

Maximum Deflection | A 0.9570 in A=(5*wtat+1.2*wjst)*(L*12)"4)/(384*29000000*1*12)
L/ 293 A>L1240 %ﬁ““%"i

Number of Joists n 1

Cost per Pound & $0.85

Total Cost G $158.67 C=wjst*L*c™n




St. Michael's Association for Special Education
New Facility Design

Joist Design Selecuon

Joist Number 55
Tributary Width 575 ft
Span 2 23.33 ft
Total Load P 58.20 psf
Linear Load totot 340.40 Ibs/ft wiat=LP
wwot<550 Ibsift  [OK. |
Maximum Moment Mmax 285.83 kip-in Mmax=(0.125 cotot+1.2*wjst)*L22*12)/1000
Maximum Shear Vmax 4083.3 Ibs Vmax={wtet+1.2*wist) " (L/12)

Depth d 14 in
Weight (st 8 Ibsfft
Moment of Inertia I 77 in"4
Moment Capacity (Table) : 324 Kkip-in
Moment Capacity (LRFD) | Mall 481.1 kip-in Mall>Mmax
Shear Capacity (Table) 3400 Ibs
Shear Capacity (LRFD) Vall 5110.2 |bs Vall>Vmax
Maximum Deflection A 1.0454 in
L/ 268
Number of Joists n -
Cost per Pound c $0.85
Total Cost C $317.33 C=wjst*L*c*n )




St. Michael's Association for Special Education Joist Design Selection
New Facility Design

Joist Number 56
Tributary Width 5.83 ft
Span L 24 67 ft
Total Load P 59.20 psf
Linear Load Cotot 345,33 Ibs/ft totet=LP
wiot<550 |bs/ft 41

Maximum Moment Mmax 324.48 Kip-in Mmax=(0.125"( wtot+1. 2"5#51}1“2*12}!‘[ 000
Maximum Shear Vmax 4384.9 |bs Vmax=(wtat+1.2%wist)"(L/2)
Depth d 16 in
Weight CWjst 8.5 lbs/ft
Moment of Inertia I 99 in"4
Moment Capacity (Table) - 349 kip-in
Moment Capacity (LRFD) | Mall 518.3 kip-in Mall>Mmax
Shear Capacity (Table) 4000 lbs
Shear Capacity (LRFD) Vall 6012.0 lbs
Maximum Deflection | A 1.0315 in

L/ 287
Number of Joists n 1
Cost per Pound C $0.85
Total Cost C $178.22 C=wjt*L*c*n




St. Michael’'s Association for Special Education

New Facility Design

Joist Design Selection

Joist Number 57
Tributary Width 5.50 ft
Span L 24 67 ft
Total Load P 59.20 psf
Linear Load Cotot 325.60 |bs/ft wiat=LP
wiot<550 Ibsift  jox |
Maximum Moment Mmax 305.93 kip-in Mmax=(0.125% cotor+1.2"wist)*LA2*12)/1000
Maximum Shear Vmax 4134.1 |bs Vmax=(cwet+1.2"wist)(L/2)

Depth d 14 in

Weight tjst 8 lbsfft

Moment of Inertia T 77 in"4

Moment Capacity (Table) ' 324 kip-in

Moment Capacity (LRFD) | Mall 481.1 Kip-in Mall>Mmax ok |

Shear Capacity (Table) 3400 Ibs

Shear Capacity (LRFD) Vall 5110.2 Ibs Vall>Vmax o

Maximum Deflection A 1.2504 in A=(5"cwtet+1. 2% cojet)*(L*12)74)/(384*25000000*1*12)
Lf 237 A=L1240 INO GoOD

Number of Joists n 1

Cost per Pound C $0.85

Total Cost Cc $167.73 C=wjst"L"c"n




St. Michael's Association for Special Education Joist Design Selection
New Facility Design

Joist Number 58
Tributary Width 6.08 ft
Span L 23.33 ft
Total Load P 59.20 psf
Linear Load {tol 360.13 |bs/ft totot=LP
twtot<550 |bs/ft oK
Maximum Moment Mmax 301.95 Kip-in Mmax=(0.125" cotet+1. E*Wst}*L“E*‘m]H 000
Maximum Shear Vmax 4313.6 lbs Vmax={wtat+1.2%cojst) " (L/2)
Depth d 14 in
Weight tjet 8 Ibsfft
Moment of Inertia T 77 in"4
Moment Capacity (Table) 324 kip-in
Moment Capacity (LRFD) Mall 481.1 kip-in Mall>Mmax
Shear Capacity (Table) 3400 lbs
Shear Capacity (LRFD) Vall 5110.2 lbs Vall>Vmax
Maximum Deflection | A 1.1043 in A={5" wtor+1.2%cwjst)*{(L*1 2}’*4}!{384*29000':'59*1*12}
L/ 254 A>L1240 oK
Number of Joists n 1
Cost per Pound c $0.85
Total Cost C $158.67 C=wp*L*c*n




St. Micnael's Association for Special Education Joist Design Selecuc:n
New Facility Design

Joist Number 59
Tributary Width 6.17 f
Span L 24 67 ft
Total Load P 58.20 psf
Linear Load Cotot 365.07 Ibs/ft wiet=LP
<550 Ibsffit  [OK |
Maximum Moment Mmax 342.49 Kkip-in Mmax=(0.125"(cotet+1.2"wjet)*L*2*12)/1000
Maximum Shear Vmax 4628.3 Ibs Vmax={wtat+1.2*wjst)*(LI2)
Depth d 16 in
Weight LJjst 8.5 lbsfft
Moment of Inertia I 99 in"4
Moment Capacity (Table) 349 Kip-in
Moment Capacity (LRFD) | Mall 518.3 kip-in Mall>Mmax oK. |
Shear Capacity (Table) 4000 Ibs
Shear Capacity (LRFD) Vall 6012.0 Ibs Vall>Vmax ok T
Maximum Deflection | & 1.0888 in A=(5* coter+1. 2% cjet)*(L*12)*4)/(384*29000000*1*12)
L/ 272 A>L1240 @%ﬁﬁ*ﬁi
Number of Joists n 3
Cost per Pound c $0.85
Total Cost C $534.65 C=wjst"L*c"n =




St. Michael's Association for Special Education Joist Design Selecr.m"n
New Facility Design

Joist Number 60
Tributary Width 6.42 ft
Span 2 23.33 ft
Total Load P 59.20 psf
Linear Load fotot 379.87 Ibsfft wiat=LP
wiot<550 Ibsift  fok | |
Maximum Moment Mmax 318.06 Kip-in Mmax=(0.125% cter+1.2*wjst)*L*2*12)/1000
Maximum Shear Vmax 4543.8 Ibs Vmax={cwit+1.2*wjst)*(L/2)

Depth d 14 in

Weight (Wjst 8 Ibs/ft

Moment of Inertia T 77 in"4

Moment Capacity (Table) - 324 kip-in

Moment Capacity (LRFD) | Mall 481.1 kip-in Mall>Mmax

Shear Capacity (Table) 3400 Ibs

Shear Capacity (LRFD) Vall 5110.2 Ibs Vall>Vmax ok |

Maximum Deflection [ A 1.1632 in A=(5%( wiat+1 E*JQJJat}*[L*‘I2]“4}1'{334*2905[]009* 12}
LS 241 A>Lf240

Number of Joists n 1

Cost per Pound Cc $0.85

Total Cost C $158.67 C=wL*c™n




St. Michael's Association for Special Education

New Facility Design

4
Joist Design Selection

Joist Number 61
Tributary Width 7.00 ft
Span L 24.00 ft
Total Load P 58.20 psf
Linear Load tat 414.40 lbs/ft ttet=LP
wtot<550 Ibsfft  Jok | ]
Maximum Moment Mmax 366.85 Kip-in Mmax=(0.125"(cotat+1.2%wWjst) "L 2*12)/1000
Maximum Shear Vmax 5095.2 Ibs Vmax=(cwtet+1.2*copet)*(L/12)

Depth d 16 in

Weight st 8.5 |bs/ft

Moment of Inertia I 99 in"4

Moment Capacity (Table) 349 Kip-in

Moment Capacity (LRFD) | Mall 518.3 kip-in Mall>Mmax ok |

Shear Capacity (Table) 4000 Ibs

Shear Capacity (LRFD) Vall 6012.0 Ibs Vall>Vmax ok |

Maximum Deflection | A 1.1040 in A=(5*{ cotat+1.2*wjat) (L *12)*4)/(384*29000000*1*12)
L/ 261 A>L/240 R

Number of Joists n 2

Cost per Pound c $0.85

Total Cost C $346.80 C=wst"L*c™n




oL Wichael's Association ror special caucation
New Facility Design

Joist Design Selecuon

Joist Number 62
Tributary Width 6.67 ft
Span 10 18.83 ft
Total Load P 59.20 psf
Linear Load CJtat 394 67 Ibsift wiat=LP
wtot<550 lbsift  [OK
Maximum Moment Mmax 214.13 kip-in Mmax=(0.1 25*(c¢m:+1 2*\!.35:}1“2*1 2)/1000
Maximum Shear Vmax 3789.9 |bs Vmax=(wter+1.2%wjet)*(L/2)

Depth d 14 in

Weight tJjst 6.5 Ibsift

Moment of Inertia T 59 in"4

Moment Capacity (Table) : 247 kip-in

Moment Capacity (LRFD) | Mall 366.8 kip-in Mall>Mmax oK. |

Shear Capacity (Table) 2900 Ibs

Shear Capacity (LRFD) Vall 4358.7 Ibs Vall>Vmax i@g

IMaximum Deflection A 0.6658 in A=(5%(cotot+1. z*mjst}*{m2}**4};(334*290005115* *12)
L/ 339 A>Lf240

Number of Joists n 1

Cost per Pound B $0.85

Total Cost C $104.05 C=wist*L*c™n




St. Michael's Association for Special Education Joist Design Selecuon
New Facility Design

'Jnist Number 63

Tributary Width 5.67 fi
Span L 34.67 ft
Total Load P 58.20 psf
Linear Load ttot 335.47 |bs/ft otat=LP

wtot<550 Ibsift  fok |
Maximum Moment Mmax 631.77 kip-in Mmax=(0.125*( cotot+1.2"wjst)*L*2*1 2)/1000
Maximum Shear Vmax 6074.8 |bs Vmax=(wtet+1,2*cwjst)*(Lf2)
Depth d 24 in
Weight Gt 12.5 Ibs/ft
Moment of Inertia T 301 in"4
Moment Capacity (Table) : 720 kip-in
Moment Capacity (LRFD) | Mall 1069.2 kip-in Mall>Mmax ok
Shear Capacity {Table) 7200 |bs
Shear Capacity (LRFD) Vall 10821.6 Ibs Vall>Vmax oK
Maximum Deflectian | A 1.3047 in A=(5*{cotot+1, 2*-:&];!.]*{L*12}“4]!(384*29(][}[}0%* *12)
L/ 318 A>L{240 oK
Number of Joists n 4
Cost per Pound c $0.85
Total Cost G $1,473.33 C=wi=t*L*c"n
e g




St. Michael's Association for Special Education Joist Design Selection
New Facility Design

Joist Number 64
Tributary Width 5.50 ft
Span L 33.33 ft
Total Load P 59.20 psf
Linear Load totot 325.60 Ibs/ft ttat=LP
wtot<550 |bs/ft M
Maximum Moment Mmax 565.67 kip-in Mmax=(0.125* mmﬂ E*wmsrj*L“E*T 2)/1000
Maximum Shear Vmax 5656.7 lbs Vmax={ciet+1.2"wijst)"(L/12)
Depth d 20in |
Weight tJjst 11.5 Ibs/ft
Moment of Inertia T 205 in*4
Moment Capacity (Table) : 595 kip-in
Moment Capacity (LRFD) | Mall 883.6 kip-in Mall>Mmax ok ]
Shear Gapacity (Table) 6000 lbs
Shear Capacity (LRFD) Vall 9018.0 Ibs Vall=Vmax @ﬁﬁm
Maximum Deflection | A 1.5858 in A=(5% wtot+1. 2% wiet)(L*12)"4)/(384*29000000*1*12)
L/ 252 A>L{240 o
Number of Joists n 4
Cost per Pound c $0.85
Total Cost__ C $1,303.33 = wis"L*e'n




St. Michael's Association for Special Education Joist Design Selection
New Facility Design

Joist Number 65
Tributary Width 6.33 ft
Span L, 33.33 ft
Tatal Load P 59.20 psf
Linear Load ¢t 374.93 |bs/ft totot=LP
wiwot<550 lbs/ft  loK. | |
Maximum Moment Mmax 649.89 kip-in Mmax=(0.125% wtat+1.2%Wjst)*L42*12)/1000 T
Maximum Shear Vmax 6498.9 |bs Vmax={cutat+1.2"cjet) " (L/12)
Depth d 24 in
(Weight wist 12.5 Ibs/ft 5]
Moment of Inertia I 301 in*4
Moment Capacity (Table) ; 720 kip-in
Moment Capacity (LRFD) | Mall 1069.2 kip-in Mall>Mmax ok 1
Shear Capacity (Table) 7200 |bs
Shear Capacity (LRFD) Vall 10821.6 Ibs Vall>Vmax ok |
Maximum Deflection [ A 1.2409 in A=(5*(wiet+1.2*wis)*(L*12)"4)/(384"29000000*1*12) |
L/ 322 A>Li240 ok ]
Number of Joists n 6
Cost per Pound C $0.85
Tatal Cost G $2,125.00 C=wist"L*c™n




St. Micnael's Association for Special Education
New Facility Design

y
Joist Design Selection

Joist Number 66
Tributary Width 6.33 ft
Span L 3457 §
Total Load P 59.20 psf
Linear Load otot 374.93 |bs/ft wiot=LP
wtot<550 Ibs/ft
Maximum Moment Mmax 702.92 kip-in Mmax=({0.125%(cotet+1. E*xnrs:)*L“"E*12}r’1 000
[Maximum Shear Vmax 6758.8 |bs Vmax=(wiet+1.2*wjst)*(L/2)
Depth d 24 in
Weight Cajet 12.5 |bs/ft
Moment of Inertia I 301 in*4
Moment Capacity {Table) - 720 kip-in
Moment Capacity (LRFD) | Mall 1069.2 kip-in Mall>Mmax
Shear Capacity (Table) 7200 Ibs
Shear Capacity (LRFD) Vall 10821.6 |bs
- [Maximum Deflection | A 1.4516in |

L/ 287
Number of Joists n 4
Cost per Pound B $0.85
Total Cost i $1,473.33 C=wjst*L*c*n _ _




St. Michael's Association for Special Education

New Facility Design

Joist Design Selectm;n

————

Joist Nunlber 67

Tributary Width 2.67 ft -
Span L 35.33 ft
Total Load P 59.20 psf
Linear Load ¢t 157.87 |bsi/ft wiot=LP
wt<550 Ibs/ft ok
Maximum Moment Mmax 319.23 Kip-in Mmax=(0.125% cotat+1 EWH}‘L“E*M}H 000
Maximum Shear Vmax 3011.6 lbs Vmax=(wtat+1.2*wjst)*(L/2)

Depth d 16 in

Weight Cjst 10.5 lbs/ft

Moment of Inertia T 128 in*4

Moment Capacity (Table) : 470 Kip-in

Moment Capacity (LRFD) | Mall 698.0 kip-in Mall>Mmax

Shear Capacity (Table) 4800 |bs

Shear Capacity (LRFD) Vall 7214.4 |bs Vall>Vmax

Maximum Deflection A 1.6105 in [ A=(5%cowet+1.2%cjst)*(L*12)24)/(384*29000000*1*12)
L/ 263 | A>Li240 ok

Number of Joists n 1

Cost per Pound £ $0.85

Total Cost C $315.35 C=wjt'L*c™n _




St. Michael's Association for Special Education

New Facility Design

Joist Design Selection

Joist Number 68

Tributary Width 5.17 ft
Span i 35.33 ft
Total Load P 59.20 psf
Linear Load Cotot 305.87 |bs/ft totat=LP
wtet<550 lbs/ft  Jok |
Maximum Moment Mmax 600.88 kip-in Mmax=(0.125% cotot+1.2*Wjst)*L22%1 2)/1000
Maximum Shear Vmax 5668.6 Ibs Vmax=(wtat+1.2*wist)*(L/2)

Depth d 24 in

Weight tjst 12.5 Ibs/ft

Moment of Inertia I 301 in*4

Moment Capacity (Table) - 720 Kip-in

Moment Capacity (LRFD) | Mall 1069.2 kip-in Mall>Mmax ok |

Shear Capacity (Table) 7200 |bs

Shear Capacity (LRFD) Vall 10821.6 |bs Vall>Vmax

Maximum Deflection A 1.2891 in ] | A=(5%(wter+1.2*wjst) *(L*12)4)/(384*29000000*1*12)
L/ 329 | [A>L7240 ok |

Number of Joists n 3

Cost per Pound c $0.85

Total Cost C $1,126.25 C=wist*L™c™n




St. Michael's Association for Special Education

New Facility Design

Joist Design Seleclllun

Joist Number =§_
Tributary Width 567 ft
Span L 35.33 ft
Total Load P 59.20 psf
Linear Load et 335.47 |bs/ft wiet=LP
wot<550 Ibsffit  Jok |
Maximum Moment Mmax 656.31 Kip-in Mmax=(0.125"(cwtot+1.2*wjst) *L*2*12)/1000
Maximum Shear Vmax 6191.6 Ibs Vmax=(wiet+1.2%cwjet) "{L/12)

Depth d 24 in

Weight st 12.5 Ibsfft

Moment of Inertia T 301 in"4

Moment Capacity (Table) - 720 Kkip-in

Moment Capacity (LRFD) | Mall 1069.2 kip-in Mall>Mmax ok |

Shear Capacity (Table) 7200 Ibs

Shear Capacity (LRFD) Vall 10821.6 |bs Vall>Vmax ok |

Maximum Deflection | A 1.4080 in A=(5%cotat+1. E*WJH}*{LH2)“4}!(384*290[)0000* H g 0|
L/ 301 A=L/240

Number of Joists n 2

Cost per Pound c $0.85

Total Cost C $750.83 C=wjst'L*c™n _




St. Michael's Association for Special Education

New Facility Design

Joist Design Selecuon

Joist Number 79 .
Tributary Width 5.83 ft
Span L 34.00 ft
Total Load P 59.20 psf
Linear Load AL 345,33 |bsfft wiat=LP
wier<550 [bs/ft e
Maximum Moment Mmax 624.82 kip-in Mmax=(0. 125*{=;.:-tot+1 E*Wpt}*L“Eﬂ 2)/1000
Maximum Shear Vmax 6125.7 Ibs Vmax=(wiot+1.2*cjst) *(LI2)

Depth d 24 in

Weight CJjst 12.5 |bs/ft

Moment of Inertia 1 301 in*4

Moment Capacity (Table) : 720 kip-in

Moment Capacity (LRFD) | Mall 1069.2 kip-in Mall>Mmax

Shear Capacity (Table) 7200 lbs

Shear Capacity (LRFD) Vall 10821.6 lbs Vall>Vmax

Maximum Deflection [ A 1.2412 in A=(54(ctet+1. E*r:djst}*[L*'T2}“4}!{384*2903000'0* *12)
L/ 329 A>L/240

Number of Joists n 1

Cost per Pound c $0.85

Total Cost C $361.25 C=E.J]s_t* L*c*n




St. Michael's Association for Special Education

New Facility Design

r
Joist Design Selection

Joist Number 71
Tributary Width 6.00 ft
Span L 35.33 ft
Total Load P 59.20 psf
Linear Load totat 355.20 lbs/ft twiet=LP
wot<550 Ibsiit  Jok.
Maximum Moment Mmax 693.26 kip-in Mmax=(0.125"(cowt+1.2*wjst)*L*2*12)/1000
Maximum Shear Vmax 6540.2 |bs Vmax=(cotot+1.2*cajst)*(L12)

Depth d 24 in

Weight tojst 12.5 Ibs/ft

Moment of Inettia I 301 in"4

Moment Capacity (Table) : 720 Kip-in

Moment Capacity (LRFD) | Mall 1069.2 kip-in Mall>Mmax ek ]

Shear Capacity (Table) 7200 Ibs

Shear Capacity (LRFD) Vall 10821.6 Ibs Vall>Vmax ok |

Maximurm Deflection | A 1.4873 in A=(5"(wtar+1.2%wjet) *(L*12)"4)/(384*25000000*1*12)
L/ 285 A>L/240 ok |

Number of Joists n 5

Cost per Pound c $0.85

Total Cost C $1,877.08 C=wist*L*c*n




St. Michael's Association for Special Education

New Facility Design

Joist Design Selectinh

Joist Number 72
Tributary Width 6.75 ft
Span L 34.00 ft
Total Load P 59.20 psf
Linear Load ttot 398.60 Ibs/ft tot=LP
wiet<550 Ibs/ft e :
Maximum Moment Mmax 718.92 kip-in Mmax=(0.125%(cotet+1. E*Wpst)*L"'Q*T 2)/1000
Maximum Shear Vmax 7048.2 lbs Vmax=(wtat+1.2*wjs1)*(LI2)

Depth d 24 in

Weight tjst 12.5 lbs/ft

[Moment of Inertia I 301 in"4

Moment Capacity (Table) ; 720 kip-in

Moment Capacity (LRFD) | Mall 1069.2 kip-in Mall>Mmax

Shear Capacity (Table) 7200 lbs

Shear Capacity (LRFD) Vall 10821.5 Ibs Vall>Vmax ok |

Maximurm Deflection | A 1.4281 in | A={5*{ wrort E*c.:qst}*[L*'ﬁ2)“4}?{334*29&53653%* *12)
L/ 286 A=>L1240

Number of Joists n 1

Cost per Pound c $0.85

Total Cost _C $361.25 C=wjst"L*c™n




St. Micnael's Association for Special Education

New Facility Design

Joist Design Selecuion

Joist N}imher 73

Tributary Width 408 ft
Span L 35.33 ft
Total Load P 50.20 psf
Linear Load CJtot 241,73 Ibs/it wiet=LP

wiot<550 lbs/ft  fok
Maximum Moment Mmax 478.53 Kip-in Mmax=(0.125" wir+1.2*wjst)*LA2*12)/1000
Maximum Shear Vmax 4514.4 Ibs Vmax=(ctot+1.2*wjst) *(LI2)

Depth d 20 in

Weight tJjst 11.5 |bsfft

Moment of Inertia T 205 in*4

Moment Capacity (Table) 595 kip-in

Moment Capacity (LRFD) | Mall 883.6 kip-in Mall>Mmax e

Shear Capacity (Table) 6000 |bs

Shear Capacity (LRFD) Vall 9018.0 Ibs Vall>Vmax

Maximum Deflection A 1.5074 in A=(5"(cotot+1.2%jst) (L *12)"4)/(384*29000000%1*12)
L/ 281 A=Li240 FE{%%%

Number of Joists n 1

Cost per Pound B $0.85

Total Cost e $345,_3E! C=sz|*L*_G2 -




St. Michael's Association for Special Education

New Facility Design

Joist Design Selection

Joist Number 74
Tributary Width 3.58 ft
Span L 35.33 ft
Total Load P 59.20 psf
Linear Load oot 212.13 Ibs/ft cat=LP
wiot<550 |bs/ft o
Maximum Moment Mmax 418.60 Kip-in Mmax=(0.125*(cotat+1. EWEtJ*L“E*‘IE}H 000
Maximum Shear Vmax 3949.1 Ibs Vmax=(cotet+1.2*wjst) (L12)

Depth d 20 in

Weight (A 9.5 Ibs/ft

Moment of Inertia I 159 in*4

Moment Capacity (Table) : 442 Kkip-in

Moment Capacity (LRFD) | Mall 656.4 Kip-in Mall>Mmax

Shear Capacity (Table) 5200 lbs

Shear Capacity (LRFD) Vall 7815.6 Ibs Vall>Vmax ok |

Maximum Deflection A 1.7001 in A=(5"(wiot+1.2%wist) (L*12)"4)/(384*29000000*1*12)
L/ 248 A>L/240 "

Number of Joists n 2

Cost per Pound G $0.85

Total Cost C $570.63 C=wjet*L*c™n




St. Micn«el's Association for Special Education Joist Design Selecuon
New Facility Design

Joist Mumber 75
Tributary Width 6.33 ft
Span L 34.00 ft
Total Load P 59.20 psf
Linear Load Cotat 374.93 |bsfft twtat=LP
wit<550 Ibsift  [BK T

{Maximum Moment Mmax 676.14 kip-in Mmax=(0.125"{ cotor+1.2"wsst) *L*2*12)/1000
Maximum Shear Vmax 6628.9 |bs Vmax={ctet+1.2%wjst)*(LI2)
Depth d 24 in
Weight Cojst 12.5 lbsift
Moment of Inertia I 301 in*4
Moment Capacity (Table) , 720 kip-in
Moment Capacity (LRFD) | Mall 1069.2 kip-in Mall>Mmax ok
Shear Capacity (Table) 7200 lbs
Shear Capacity (LRFD) Vall 10821.6 |bs Vall>Vmax
Maximum Deflection ] A 1.3431 in A={5*cotat+1. 2% wjst) " (L*12

L/ 304 A>1/240 ok |
Number of Joists n 16
Cost per Pound c $0.85
Total Cost & $5,780.00 C=wist*L*c*n _




St. Michael's Association for Special Education Joist Design Selection
New Facility Design

Joist Number 76
Tributary Width 5.75 ft
Span L 34.33 ft
Total Load P 59.20 psf
Linear Load Eotel 340.40 |bsfft cotot=LP
wwt<550 Ibsift  fok ] |
Maximum Moment Mmax 628.41 Kip-in Mmax=(0.125%cowt+1.2"wjst)*L"2*12)/1000 .
Maximum Shear Vmax 6101.0 Ibs Vmax={wtet+1.2*wjst)*(L/2)

Depth d 24 in
Weight cJjst 12.5 |bsfft
Moment of Inertia I 301 in"4
Moment Capacity (Table) . 720 Kip-in
Moment Capacity (LRFD) | Mall 1069.2 kip-in Mall>Mmax ok i
Shear Capacity (Table) 7200 |bs
Shear Capacity (LRFD) Vall 108218 lbs Vall>Vmax oK. ]
Maximum Deflection | A 1.2729 in A=(5*(cotat+1.2*wist)*(L*12)"4)/(384*29000000*1*12)
L/ 324 A>L/240
Number of Joists n 2
Cost per Pound c $0.85
Total Cost C_ $729.58) C=wL'cn i




St. Micniael's Association for Special Education
New Facility Design

Joist Design Selection

Joist Number 77
Tributary Width 3.08 it
Span L 35.33 ft
Total Load P 59.20 psf
Linear Load Lotot 182.53 Ibs/ft twtot=LP
wiot<550 [bs/ft :
Maximum Moment Mmax 363.17 Kip-in Mmax=(0.125%( ﬁdtut'f"] EWQ}*L“E*‘IE]IH 000
Maximum Shear Vmax 3426.2 Ibs | Vmax=(cotet+1.2"cojst) *(LI2)

Depth d 20 in

Weight Cojet 9.5 Ibs/ft |

Moment of Inertia A 158 in*4

Moment Capacity (Table) ; 442 kip-in

Moment Capacity (LRFD) | Mall 656.4 kip-in Mall>Mmax ok |

Shear Capacity (Table) 5200 Ibs

Shear Capacity (LRFD) Vall 7815.6 Ibs Vall=Vmax

Maximum Deflection | A 1.4750 in A=(5"{wtat1. 2*mjst)*{L*12}“4}!{384*290[)0000* T"12)
L/ 287 A>L1240 ok |

Number of Joists n 3

Cost per Pound C $0.85

Tatal Caost G $855.95 C=wist*L"e*n




St. Michael's Association for Special Education Joist Design Selectiun
New Facility Design

Joist Number 78
Tributary Width 2.83 ft
Span L 35,33 #
Total Load P 59.20 psf
Linear Load Cotat 345,33 |bsfft wiat=LP
wtet<550 |bs/ft Ol

Maximum Moment Mmax 674.78 kip-in Mmax=(0.125%( wlut+1 E'M'.rs:}*L“EHZJH 000
Maximum Shear Vmax 6365.9 Ibs Vmax=(ctot+1.2%wjst)(L/2)
Depth d 24 in
Weight jst 12.5 |bsi/ft
Moment of Inertia E 251 in™4
Moment Capacity {Table) 720 kip-in
Moment Capacity (LRFD) | Mall 1069.2 kip-in Mall>Mmax ok
[Shear Capacity (Table) 7200 Ibs
Shear Capacity (LRFD) Vall 10821.6 Ibs
Maximum Deflection | A 1.7360 in

j 244 |
Number of Joists n 1
Cost per Pound c $0.85
Total Cost C $375.42 . =wjst*L*e™n - o




St. Michael's Association for Special Education

New Facility Design

Joist Design Selection

Joist Number 79

Tributary Width 6.00 ft
Span L 34.00 ft
Total Load P 59.20 psf
Linear Load Ctat 355.20 Ibs/ft wiat=LP
we<550 lbsift ok |
Maximum Moment Mmax 641.93 kip-in Mmax=(0.125%( cotot+1.2%wjet) *L*2*12)/1000
Maximum Shear Vmax 6293.4 lbs Vmax=(wiat+1.2*wjst) (L/2)

Depth d 24 in
Weight ejst 12.5 |bs/ft
Woment of Inertia T 301 in“4
Moment Capacity (Table) : 720 Kip-in
Moment Capacity (LRFD) | Mall 1069.2 Kip-in
Shear Capacity (Table) 7200 lbs
Shear Capacity (LRFD) Vall 10821.6 |bs
Maximum Deflection A 1.2752 in
L/ 320
Number of Joists n 2 |
Cost per Pound C $0.85
Total Cost C §722.50 C=wjst*Ll."c™n




St. Micnael's Association for Special Education

New Facility Design

Joist Design Selecm}n

Joist Number 80

Tributary Width 567 ft
Span L 35.33 ft
Total Load P 59,20 psf
Linear Load totat 335.47 Ibsft cotot=LP
twtot<550 |bs/ft oK.
Maximum Moment Mmax 656.31 kip-in Mmax=(0. 125*{r:¢-nm+1 E*mrst]*L"E*mjﬁ 000
Maximum Shear Vmax 6191.6 Ibs Vmax=(cotor+1,2*cojst)*(L/2)

Depth d 24 in
Weight cojst 12.5 |bs/ft
Moment of Inertia T 301 in"4
Moment Capacity (Table) ; 720 kip-in I_
Moment Capacity (LRFD) | Mall 10869.2 Kip-in Mall>Mmax
Shear Capacity (Table) 7200 lbs
Shear Capacity (LRFD) Vall 10821.6 Ibs Vall>Vmax
Maximum Deflection Iy 1.4080 in
L/ 301
Number of Joists n 4
Cost per Pound c $0.85
Total Cost C $1,501.67 C=mjst*L*c*L1 - e




5t. Michael's Association for Special Education

New Facility Design

)
Joist Design Selectuon

Joist Number 81
Tributary Width ©.50 i
Span L 34.00 ft
Total Load P 598.20 psf
Linear Load Ctot 384.80 Ibsfft tet=LP
wit<550 Ibsift ok |
Maximum Moment Mmax 693.25 kip-in Mmax=(0.125"(cotot+1.2*wjst)"L"2*12)/1000
Maximum Shear Vmax 6796.6 Ibs Vmax=(ctet+1.2*wjst) (LI2)

Depth d 24 in
Weight tjst 12.5 |bsfft
Moment of Inertia T 301 in*4
Moment Capacity (Table) 720 kip-in
Moment Capacity (LRFD) | Mall 1069.2 kip-in Mall>Mmax
Shear Capacity (Table) 7200 Ibs
Shear Capacity (LRFD) WVall 108216 lbs
Maximum Deflection A 1.3771 in
Lf 296
Number of Joists n 1
Cost per Pound c $0.85
Total Cost C $361.25 C=wj==~t*L*c*E _ _ G




St. Michaél's Association for Special Education Joist Design Selectm’n
New Facility Design

Joist Number 82

Tributary Width 6.67 ft

Span L 30.00 ft b

Total Load P 59.20 psf e

Linear Load Gltat 304 67 lhefft cae=LP

] wtot<550 Ibsfit {0k _EE%

Maximum Moment Mmax 551.43 kip-in Mmax=(0.125%( cotet+1.2*Wjst)*L"2*12)/1000

Maximum Shear Vmax 6127.0 Ibs Vmax={wtot+1,2*wjst)*(L/2)

Depth d 20 in o

Weight tojet 11.5 lbsfft

Moment of Inertia T 205 in*4

IMoment Capacity (Table) ; 595 kip-in

Moment Capacity (LRFD) | Mall 883.6 Kip-in Mall>Mmax

Shear Capacity (Table) 6000 Ibs

Shear Capacity (LRFD) Vall 8018.0 Ibs Vall>Vmax

Maxirmum Deflection | A 1.2522 in | A=(5% (et . 2* i) *(L*12)44)/(384*25000000* 11 2)
L/ 287 A=L1240 Mﬁgé’?g

Number of Joists n 2

Cost per Pound c $0.85

Total Cost G $586.50 C=wist*L*c™n




St. Mici...el's Association for Special Education

New Facility Design

Joist Design Selem_.,}l

Joist Number 83
Tributary Width 6.67 ft -
Span L 27.98ft | .
Total Load P 59.20 psf -
Linear Load Cotot 394.67 |bs/ft wiot=L_P
wtot<550 Ibsift ok ]
Maximum Moment Mmax 463.43 kip-in Mmax=(0.125"( cotet+1.2*Wist)*L*2*12)/1000
Maximum Shear Vmax 5600.3 |bs Vmax=(wiet+1.2%wjst)*(L/2)

Depth d 20 in

Weight tWist 9.5 Ibs/ft |

Mement of Inertia I 159 in"4

Moment Capacity (Table) _ 442 kip-in

Moment Capacity (LRFD) | Mall B56.4 kip-in Mall>Mmax

Shear Capacity (Table) 5200 Ibs

Shear Capacity (LRFD) Vall 7815.6 Ibs Vall>Vmax ok |

Maximum Deflection A 1.1470 in A=(5*wtot+1.2%wist)*(L*12)"4)/(384*29000000*1*12)
L/ 289 A>L/240 ok ]

Number of Joists n 1

Cost per Pound C $0.85

Total Cost G $222.74 C=wijst"L*c™n




St. Michael's Association for Special Education

New Facility Design

J
Joist Design Selection

Joist Number 84

Tributary Width 5.92 ft
Span & 34.33 ft
Total Load B 59.20 psf i
Linear Load Loat 350.27 tosfft =L P
wtat<550 |bs/ft 8l 1
Maximum Moment Mmax 645.85 Kip-in Mmax=(0. 125*(mmz+1 Z‘W]st}*L“E*T 2)1000
Maximum Shear Vmax 6270.4 lbs Vmax=(cotot+1.2*cojst) *{(L/2)

Depth d 24 in
Weight LT, 12.5 Ibsfft i
Moment of Inertia I 301 in*4
Moment Capacity (Table) ; 720 Kip-in
Moment Capacity (LRFD) Mall 1069.2 Kip-in 'Mall>Mmax
Shear Capacity (Table) 7200 Ibs
Shear Capacity (LRFD) Vall 10821.6 Ibs Vall>Vmax
[Maximum Deflection | A 1.3083 in
Lf 315
Number of Joists n 1
Cost per Pound c $0.85
Total Cost _ C $364.79 C=wjst*L*c™n




St. Michael's Association for Special Education

New Facility Design

/
Joist Design Selection

Joist Number 85
Tributary Width 3.75 ft
Span L 34.33 ft
Total Load P 58,20 psf
Linear Load Cotet 222.00 |bsfft catar=LP
wwt<550 Ibs/ft  [oKk. |
Maximum Moment Mmax 412.69 kip-in Mmax=(0.125% wtot+1. 2 wjet) *L22*12)/1000
Maximum Shear Vmax 4006.7 Ibs Vmax=(wwt+1.2*wjst)*(L/2)

Depth d 20 in

Weight tojst 9.5 Ibs/ft

Moment of Inertia I 159 in"4

Moment Capacity (Table) 442 Kip-in

Moment Capacity (LRFD) | Mall 656.4 Kip-in Mall>Mmax

Shear Capacity (Table) 5200 Ibs

Shear Capacity (LRFD) Vall 7815.6 |bs Vall>Vmax

Maximum Deflection [ A 1.5825 in | A=(5%(wior+1.2%wist) (L *12)*4)/(384 *28000000*1*12)
L/ 260 A>LI240 |

Number of Joists n 1

Cost per Pound C $0.85

Total Cost C_ $277.24 C=wpt*L*c™n




St. Michael's Association for Special Education

New Facility Design

Joist Design Selection

Joist Number 86
Tributary Width 7.08 ft
Span L 19.33 fi
Total Load P 59.20 psf
Linear Load Cotot 419.33 |bs/ft tot=LP
wwi<550 bsift  Jok
Maximum Moment Mmax 239.48 kip-in Mmax=(0.125*{ctet+1. 2*wjst)*L*2*12)/1000
Maximum Shear Vmax 4129.0 Ibs Vmax={wiet+1.2*wjst)*(L/12)

Depth d 14 in

Weight CJjst 6.5 |bs/ft

Moment of Inertia T 59 in*4

WMoment Capacity (Table) 247 Kip-in

Moment Capacity (LRFD) | Mall 366.8 kip-in Mall=Mmax

Shear Capacity (Table) 2900 Ibs

Shear Capacity (LRFD) Vall 4358.7 |bs Vall>VVmax

Maximum Deflection A 0.7847 in A=(5* ot +1. E*GJJst}*{LﬂE}M}I(SBAI*EBDDDDDD* I*12)
! Lf 296 A>11240

Number of Joists n 54

Cost per Pound c $0.85 -

Total Cost C $5,768.10 G=w|s:*L*c:r1

J



STANDARD LOAD TABLE/LONGSPAN STEEL JOISTS, LH-SERIES
Based on a Maximum Allowable Tensile Stress of 30 ksi

%:Jnht Woprox, Wi | Depth | SAFE LDAD®

ozl in in Lbs. CLEAR SPAN IN FEET
Sesignationt 1. L2587 | 1nches | Sewween
& Linists Onli) 2B-32 33] 34 | 35 ] 36 | 37 | 38 1 39 | a0 | 41 |42 | 43
F24LHO3 1 24 11500 342 | 330 338 | 23| 307 | 203 | 270.| 267;[:2657) 244] 234 T
£ 235 | 226 ['218 7204 ) 188 | 175:[182 1162774717 1-32 124
S 4LHOS 12 24 14100 a19 | 398 [ 379 | 2807|343 | 327 | 12| 208 | 2@si|27a 262
288 | 265 | 248| 227 [ 210|195 (182|169 |158. 1-_43 138|
24LHOS 13 24 15100 440 | 446 | 440 | 419 | 392 | 380 | 383 |-347 13317 | 217|304
: 308 | 297 | 285 264 | 244 | 226|210 |196. | 1827171060
-24LHODE 16 24 20300 604 | 570 | 555 | 530 | S04 | 480|457 | 437 [ a17 | 309 3B1
] 411 1382 | 456| 331 | 206 | 284 1263 (245 | 228 | 211197
I 24LHO7 17 24 22300 665 | 638 | 513 | 688 | 565 | 541 516 | 491 | 465 | 46 | 426
; 452 | 421 | 393| 387 | 343 | 220|297 |276 | 257 |238| 223
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480 | 447 | a416| 388 | 362| 338|314 |292 | 272 | 254 238
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562 1530 | ppy) 460 424) 3931363 | 337 |213 |292) 272
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498 | 475 | 448 | 423 |397 | 373 |351 |33 |312 (294 | 27¢
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¥ 500 | 25600 319 | 302 2881? 270 256 2432 230 219 208 19 153 180 | 172 133 15?r 143
3ZLH10 32 |283 571 | 580 | 531 | 512 | 495 | 478 [452 | 445 | 430 |416| 402 | 389 | 376 | 354 [ 353 | 342
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532 | 511 | 497 473 |454 la38 |422 |407 |393 |374 |366 | 338 |322 | 306 | 292 | 279
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IELHIE a0 36 [40100 | 40700 | 697 | 675 | 654 | 634 | 615 | 596|570 | 562 [ 546 | 531| 516 | 502 | 433 | 475 | 463 | 451
415 | 395 | 376 (350 1342 |327 (312 (298 |2856 273 (262|251 |240 |231 | 227 | 213
asLH14 a6 36 (44200 | 44200 | 768 | 755 | 720 | 706 | 6B3 | GBI (641 | 621 | GO2 | 684 557 | 551 | 635 | 520 | 505 | 452
A56 | 434 | 412 (392 {373 (356 |339 (323 |309 (295 | 283 | 270 | 259 | 247 | 237 | 228
35LH1S 36 36  |48gq0 | 48600 | BO9 | 795 | yen | 760 | 744 | 721 |eom | 677 | 666 | 637 | 618 | 600 | 533 | 567 | 551 | 536
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AN Steel VB.2 Gravity Beam Design Takeoff
Integrated FProject Services

DataBase: temp Q2/28/01 12:10:03
. Building Code: BOCA SJteel Code: ASD 9th Ed.
bl

Floor Type: Overhang

Story Level 1

Steel Grade: 50

SIZE # LEMGTH (£t} WEIGHT (lbs)
WHX10O 25 303.0¢ 3112.32
W10X12 ] 85,33 1ig0.42
W1ZX14 =] Ba.67Y 1226.82

35 5493.56

Total Huamber of Studs = 0



- RAM Steel V6.2 @Gravity Beam Design Summal:yr
T Integrated Project Services - ~

DataBase: temp

02/26/01 12:23:41

ABuilding Code: BOCA Steel Code: ASD 9th Ed.
Floor Type: Overhang
Beam # Length +M ! Seff Fy Beam Slze
ft kip-ft kip-ft in3 ksi
i 14 .50 14.3 0.0 7.8 S0.0 WEXLO
& 19,17 10.3 .o 7.8 50.Q WEX10
&a 19,17 i8.3 g.0 i4.5 50.0 Wizx¥14
9 18,17 9.7 g.0 7.8 20.0 WEKLO
2 14,50 27.6 8.0 14.50 2.0 WL2ZKLi4
K 15.00 10,1 0.0 7.8 50.0 WBALOD
65 15.00 18.0 0.0 10.8 50.0 WiOx:2
10 15.00 8.5 o.0 7.8 50.0 WBX10
3 14 .50 27.8 0.0 14.9 50.0 Wi2¥14
g 19.50 10,7 0.0 10.49 50,0 Wi0X12
&4 19.50 19,0 0.0 14.9 50,0 Wl2x1i4
11 16,50 10,0 0.0 7.8 50,8 Wwexlo
4 7.50 0.0 0.0 7.8 50.0 waxlo
5 7.00 0.0 0.0 7.8 50.0 waxio
18 15.00 5.9 0.0 7.8 s50.0 waxlo
24 15.00 5.9 0.0 7.8 s0.0 WeX10
12 .00 0.0 0.0 7.8 50.0 WIX140
18 15,00 L 0.0 7.8 50.0 WEX10
’.\ 25 15.00 5.9 g.0 7.8 530.0 WK1
13 7,00 g.0 0.0 7.8 a0.0 WAX10n
20 15.00 5.9 0.0 7.8 50.0 WBK10
286 15,00 5.9 0.0 7.8 - 50.0 HWRX10
14 T 00 0.0 0.0 7.8 50.0 WBX10
21 1500 5.9 0.0 7.8 20.0 WEK10
27 15.00 5.9 0.0 7.8 50.0 WEXL]
15 700 0.0 0.0 7.8 50.0 WBX10
22 153,00 5.5 0.9 7.8 50,0 WEBX10
28 15,00 5.9 0.0 7.8 50,0 WaX10
1¢ 7.00 0.9 Q.0 7.8 50.0 WEX10
23 15.00 5.8 .0 7.8 50.0 WEX10O
29 15.00 5.8 0.0 7.8 50.0 WHX10O
17 7.00 0.0 0.0 7.8 50.0 WHX LD
50 1s5.00 B.7 0.0 7.8 50,0 WRK1O
44 1le.00 g.7 o. 1.8 50.0 MBELN
49 7.00 0.0 0.0 7.8 50.0 Wex10

3tuds - .

* after Size denotes beam failed stress/ecapacity criteria,
# after Bize denotes beam failad deflectien criteria.
u after Size denotes this size has been assigned by the DUser.
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BRAM Steel V6.2 -

Integrated Project Services

DataBase: temp
Building Code: BOCA

Level
Overhang

Column Line

Level
Overhang

Column Line

Level
COverhang

Column Line

Level
Overhang

Column Line

Level
Overhang

Column Line

Level
Overhang

Column Line

Level
Overhang

Column Line

Level
Orechang

Column Line

Level
Overhang

Column Line

Level
Overhang

Column Line

Level
Overhang

Column Line

Col#

10 - B

Col#
11

1D =g

Col#
10

1l - B

Column Load Summary

Height
9.00

Height
9.00

Height
8.00

Height
9.00

Height
9.00

Height
9.00

Height
19.00

Height
8,00

Height
9.00

Height
89.00

Height
9.00

Steel Code:
Dead Self
2.3 0.5
Dead Self
2.3 0.5
Dead Self
2.3 0.5
Dead Self
2.3 0.5
Dead Self
2.3 0.5
Dead Self
2.3 0.5
Dead Self
2.3 0.5
Dead Self
T3 0.5
Dead Self
2.3 0.5
Dead Self
2.4 0.5
Dead Self
2.4 0.5

02/26/01 12:23:41
28D 9th Ed.

+Live
0.9

+Live
0.9

+Live
0.9

+Live
0.9

+Live
0.9

+Live
0.9

+Live
0.9

+Live
d.9

+Live
0.9

+Live
0.9

+Live
0.9

=Live
0.0

-Live
0.0

~Live
0.0

—Live
0.0

~Live
0.0

=Liwve
0.0

~Live
0.0

=lLive
0.0

=Liwve
0.0

—-Liwve
0.0

=Liwve
0.0

MinTot
2.8

MinTot
2.8

HinTgt
2.8

MinTot
2.8

MinTot
2.4

MinTet
2.8

MinTot
2.8

MinTot
2.8

MinTot
2.8

MinTot
2.9

MinTot
2.8

Page 2

MaxTot
3.7

MauTot
3.7

MaxTot

MaxTot
3.7

MaxTot
3.7

MaxTot

MaxTot
3.7

MaxTot
3.8

MaxTot



RAM Steel V&,2 -

DataBase: temp

Building Code: BOCA

Level Col# Height
Overhang 23 .00

Column Line 11 - ¢

Level Col# Height
Overhang 22 .00

Column Load Summary
Integrated Project Services

02/26/01 12:23:41

Steel Code: ASD 9th Ed.
Dead Self +Live =Live
1.3 0.5 0.5 0.0
Dead Self +Live =Live
1.3 0.5 0.5 0.0

MinTot
1.8

MinTot
1.8

Page 3

MaxTot
2.3

MaxTot
2.3



REM Steel VE.2 Floor Map

DataBage: Lemp 02/26/01 12:23:41
Building Code: BOCA
Floor Type: Overhang ; =
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RAM Steel V6.2 Floor Map
DataBase: temp

Building Code: BOCR
Floor Type: Overhang

02/26/01
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HVAC Appendix

A. Design Conditions

Winter Sumner
Extreme 3
Elev. | 5td P | Heating : Cooling | Cooling
Lat. | Long. : Wind Speed Ran f
DB DB WEB geo
(it} (psia) (F}) (mph) {F) (F) DB (F)
004 1.5% 1%% 1%
35.52 |108.78| 6470 11.57 3 20 87 56 30.6

Table 1: Exterior Design Conditions (Source: 1997 ASHRAE Fundamentals Handbook)

Table 1 displays the outdgor design conditions for Gallup, New Mexico, which, at a distance of
approximately 25 miles away, is the closest major city to 5t. Michaels.

Interior Design Temperatures:
Summer: dry bulb temperature = 78 F, wet bulb temperature = 65 F
Winter: 68 F

These interior design conditions were selected based on ASHRAE design standards to ensure
comfortable conditions while reducing energy use.

B. Design Criteria
As was mentioned earlier in this report, the design goals for the HVAC system are as follows:

Energy efficiency

Low costs (operational/maintenance as well as initial)
Comfortable temperature levels

Adequate moisture content of air

Air cleanliness

Adequate supply of fresh outdoor air

Proper air distribution and circulation

No noise intrusion during system operation

C. System Alternatives

» Thermal Ice Storage

* Radiant Panel Heating and Cooling

* Fan Coil Units

» Rooftop PTACs & Baseboard Heating

#  Water Source Heat Pumps with Ground Loop Heat Exchanger

Thermal ice storage system

System Description: Ice storage systems function by using manufactured ice to satisfy the
building cooling loads. Chillers are used to make the ice at night when electricity rates are



lowest, and the ice is stored in modular ice tanks. The chillers are turned off during the day when
utility rates are high, and the ice is used to cool a water-glycol solution which is pumped to the
coaling coils of the air-handling equipment.

System Advantages: This system can result in decreased energy expense. The system is also
relatively easy to install and requires limited maintenance, since the tanks are factory assembled
and contain no moving parts.

System Disadvantages: The primary justification for this type of system is the on-peak versus
off-peak utility rate of electricity. As long as the charge for electricity is much less at night
during the off-peak time period, than there will be significant savings in operational costs.
However, according to the Navajo Tribal Utility Autherity (NTUA), there is no difference in the
utility rates during the night versus during the day. The NTUA does not manufacture the
electricity distributed across the Navajo Nation. Instead, the electricity is purchased from an
outside source and then distributed. Also, while the tanks themselves require limited
maintenance, the chillers required to generate the ice would be huge (over 100 tons of cooling
required), and would be maintenance intensive. Finally, while the system can be very effective
during the cooling season, it is useless during the winter months when heating is required.

Radiant heating and cooling panels

System Description: A radiant panel system is composed of panels mounted on the floor, walls,
or ceiling. These panels are temperature controlled using some medium to deliver heat such as
water, air, or electric current.

System Advantages: This type of system can potentially produce optimum comfort because the
heat is radiated directly to the occupied space. The amount of supply air is usually dependant on
the requirement for ventilation and humidification only, meaning the air handling units are small
compared to other system types, and there is less concern of draftiness. No mechanical
equipment is placed in the occupied space, which is an enormous advantage for projects where
space is at a premium. The system produces very little if any noise intrusion to the conditioned
space.

System Disadvantages: The time required for the space to reach a comfortable temperature level
(lag-time) can be very lengthy for this type of system. Also, the response time can be slow as
well. Meaning, if conditions fluctuate throughout the day, this system may not be capable of
producing a thermally comfortable environment. Improper installation can result in non-uniform
surface temperatures and insufficient heating capacity.

Fan coil units

System Description: Fan coil units provide cooling and heating by forcing air across a coil and
channeling it to the space to be conditioned. The air then returns back to the unit, mixes with
outdoor air, passes across the coil, and again is redistributed to the space. The units rely on
chilled or hot water, and therefore separate components (i.e. condensers for chilled water;
boiler(s) for hot water) are also required with the system.

System Advantages: This type of system requires little space for ductwork. Individual
temperature control can be achieved using fan coil units. Also, the units can provide heat using
low-temperature water, which is an attractive feature if the use of solar energy or heat recovery

refrigeration equipment is incorporated in the design.



System Disadvantages: Fan coil units are much more maintenance intensive than other types of
HVAC systems. Also, the maintenance usually must occur in the conditioned space, resulting in
a disturbance to those occupying the room. The filters used in fan coil units are generally small
and inefficient. Finally, fan coil units are not very energy efficient and they can result in high
levels of noise intrusion.

Packaged rooftop air-conditioning units with baseboard heating

System Description: A packaged rooftop unit has the compressor and condenser already built
into it, thus eliminating the need for a separate cooling tower or chiller. The unit brings in
outdoor air and mixes it with return air, filters it, and then passes the air across a heating or
cooling coil before it is channeled to the conditioned spaces. A boiler would be needed to supply
hot water to the hot water coils in the rooftop units, and also supply hot water to the baseboard
heaters. The baseboard heaters would be used to account for the heat loss at the perimeter of all
the spaces through the exterior walls,

System Advantages: Packaged rooftop units are generally very easy to install, as the units are
factory assembled and arrive on site ready to operate. The existing facility at St. Michaels makes
use of an air-handling unit for the solar building, so there is a history of use of this type of system
at the site. In addition, electrical baseboard heating is common throughout the existing campus,
which again demonstrates that the system can be implemented at this facility.

System Disadvantages: This type of system is fairly maintenance intensive and expensive to
install and operate.

Ground source heat pump

System Description: A ground source heat pump utilizes the earth as both a source of heat during
the cooling stage, and as a place to reject heat during the cooling season. The components of the
system are a series of underground, plastic piping channeled in either a vertical or horizontal
configuration. The buried pipes contain a water/glvcol solution or brine. This solution is used to
transfer heat either to or from the refrigerant in the water-to-refrigerant heat exchanger. The
refrigerant is then piped to the various terminal heat pump units within the spaces to be
conditioned.

System Advantages: This system can be very energy efficient, resulting in lower operational
costs. There are limited maintenance requirements since a boiler and a chiller are not required.
There is very little ductwork incorporated in the system. The terminal units can be fit for outside
air intakes, which would negate the requirement of a separate ventilation system.

System Disadvantages: This system, du¢ to the amount of digging and/or trenching involved, can
be very expensive to install. Also, if not properly designed, the system will not perform as
expected, which is true for any HVAC system.



] Thermal Ice Radiant Fan Coil PTACs & GSHP
Storage Panels Units Baseboard
Energy
Efficiency :d > *
Initial Cost »
Maintenance . .
Ind. Temp.
Contrﬂl - . L] . .
Humidity
Control * . ' %
Ventilation . : . . .
Air Filtering . . . .
Air
Distribution i * * *
Noise
Intrusion * | " z
Heating
Capability i a * *
Cooling
Capability * * * * 5

Table 2: HYAC System-Design Criteria Matrix

Table 2 displays each system alternative and whether or not certain parameters are satisfied by
the system. The matrix clearly indicates that the ground source heat pump system is capable of
satisfying all of the important design considerations. The only major drawback of the system is
the increased cost of installation.

D. Envelope Construction

The building envelope plays a pivotal role in terms of the heat gain/loss in a building. Of
particular concern is the amount of glazing or window area on the exterior facades of the
building. Typically, the largest cooling loads are generated via solar heat gain through the
windows, Therefore, from an energy saving standpoint, the following window area distribution
was established:

north facade: max 50% window area w/respect to wall
south facade: max 20% window area w/respect to wall
east facace: max 40% window area wirespect to wall
west facade: max 30% window area wirespect to wall

The north fagade typically receives the least exposure to direct sunlight, which is a maximum of
50% window area with respect to the wall area was allowed on the north side. Conversely, the
south side of a building typically receives the greatest amount of exposure to the sun. Thus, a
maximum of 20% window area with respect to the wall area on the south side was allotted. The



glazing for the east, west, and south facades will be a clear, triple-coated, % inch glass, and for
the north facade the glazing will be clear, double-coated % inch glass. Since it was determined
that tinted windows was not a desirable option at the school, a coated glazing was selected in
order to provide high resistance to heat transfer as well as help reduce the solar heat gain during
the summer.

In terms of the rest of the building envelope construction, their heat transfer coefficients are as
follows:

Wall construction: U= 0.022932 BTU/he-fE2-F
Roof construction: U = 0.04684 BTU/hr-ft*-F
Floor construction: U=10.143336 BTU/hr-ft2-F

Refer to Section ‘M’ of this appendix for the envelope construction diagrams.
E. Load Calculations

The values presented in this section for heating and cooling loads were obtained using Trace

Load 700, a building load-calculating software produced by Trane. In the program, the site of the
building is identified, which allows the software to utilize the proper weather characteristics of
the desired location; the HVAC system is specified and modeled; and each room in the building is
modeled according to room dimensions, envelope construction, number of occupants, level of
activity, schedule of oceupaney, and lighting and other miscellaneous equipment types and usage.
Refer to the Trace Load 700 tables in Section ‘O’ of this appendix for the results generated by the
software. Below is a summary of the peak building loads and along with the peak loads of some
spaces.

Cooling (tons) Heating (MBh)

Peak Building Loads: 110 586.2
Average Classroom (11 total): 4.8 30.2
Cafeteria: o 11.0 58.2
Kitchen: 2.0 11.3
Average Physical Therapy (2 total): 3.0 19.4
Administration Area: 5.0 25.0
Conference Room (3 total): 2.0 5.8
Macrame Room: 2.0 13.6
Nurse's Office: 2.0 17.5
Pottery Room: 3.3 19.2
Average Office (4 total): 1.5 4.3

As is usually the case in warm climates such as Arizona and New Mexico, the building peak
cooling load of 110 tons (1,320 MBh) is more than twice the peak heating load (586.2 MBh).
Therefore, the HVAC system must be sized to accommodate the cooling load, with the
assumption being that, as long as the cooling load is larger than the heating load, a system sized
for the peak cooling load will easily be able to offset the heating load.

F. System Design

It has been determined that the system best suited for the new multi-purpose facility at St.
Michaels is a hybrid HVAC system consisting of a ground source heat pump system and



packaged rooftop makeup air units. Refer to Section ‘M’ in this appendix for a ground source
heat pump system schematic,

Ground Source Heat Exchanger

The type of soil at the site can be a critical factor in determining whether or not a ground loop
system is a viable option. Some of the more important characteristics in terms of this type of
system are soil temperature, moisture content, thermal conductivity/resistance, and soil and rock
hardness. The following sail characteristics exist at the site of St. Michaels:

Soil classification: moist, clayey sand
Thermal conductivity: 0.8 - 1.2 BTU/hr-ft-°F
Thermal resistance: 1.25 - 0.833 he-ft-°F/BTU
Subsurface soil temperature: . 59°F

The required size of the underground heat exchanger can be approximated based on the above

soil characteristics, the outside design conditions, and the peak cooling and heating loads of the
building. GeoDesigner 3.0, produced by ClimateMaster, is a software program used to design
ground source heat pump systems. Though it is intended for use in residential applications, it was
determined that this software would be satisfactory for this project, The following results were
obtained using GeoDesigner 3.0:

Required bore length = 36,000 ft
Selected bore depth = 300 fi/bore
Selected pipe diameter = 1 in

Typical requirements for bore lengths for ground source heat pump systems ranges from 123
ft'ton for cold climates to 300 ft/ton for warm climates. Based on the peak cooling load of 110
tons, and the calculated required bore length of 36,000 fi, that results in a bore length of 327.3
ft'ton. Therefore, since it exceeds the typical value for a warm climate, it can be said that our
initial calculation for required bore length is a conservative estimate. The error probably results
due to the fact that the intended use of the GeoDesigner software is for residential applications,
and not large commercial buildings such as the one we are designing. The load patterns seen ina
commercial building are more complex and varied compared to the loads in a residential building.
Onee the bore length and depth have been determined, the number of bores required along with
the surface area required for the ground loop field can be determined.

120 boreholes, spaced on 20 foot centers
12 column by 10 row layout
Total surface area of ground loop field = 48,000 f* = 1.1 acre

42,000 & might seem like a great deal of surface area, and actwally it would be difficult to
provide that much area if our site was located in an urban setting. However, such is not the case,
and providing the needed area for the ground loop field should not be a problem. The proposed
location of the ground loop is directly beneath the new proposed parking lot to the south of the
proposed building. There are no hazards or concerns associated with locating the pipes beneath
the parking lot. If needed, the loop field could be buried directly beneath the building without
cause for concern.



The fluid flowing through the ground loop piping will be a brine solution consisting of a glycol
ethylene mixture. To promote high efficiency, the liquid flow rate for the system will be between
2.0 and 3.0 gpm/ton. Therefore, total flow rate thru the ground loop piping is equal to:

(3.0 gpm/ton) x (110 tons) = 330 gpm
And if we consider that there will be 120 bores, flow rate through each pipe is equal to:
(330 gpm)/(120 bores) = 2.75 gpm in each bore

At a flow rate of 330 gpm, and an equivalent head loss of over 300 feet, sizing of the pumps
becomes a critical factor in the performance of the buried heat exchanger. In an effort to reduce
the risk of drastically over-sizing the pump, the concept of using two pumps sized at less than
peak capacity has been implemented. Therefore, while one 75 HP pump would be needed during
peak conditions, we shall specify twao 40 HP pumps instead. In doing so, one of the pumps will
ordinarily function on a stand-by basis during moderate periods. One of the 40 HP pumps will
function on a continuous basis to circulate the brine solution during periods of off-peak building
loads. As the load approaches peak cooling requirements, the standby 40 HP pump will activate
and help to generate the flow rate necessary for peak system operation. Using one 40 HP pump at
close to maximum capacity during the majority of the time is more energy efficient than using a
75 HP pump at half of its capacity for the majority of the time. For additional information on our
pump selection, refer to Section ‘L’ (selection made using Bell & Gossett pump selection web
page).

Interior Units

=
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Horizontal heat pump unit suspended above c:iling. {Source: 20

00 Ciimatemastér_t;tﬁl}ag}

The interior units for the HVAC system will consist of high efficiency, extended range water
source heat pumps. There are a varicty of different types of heat pump orientations available,
including horizontal units, vertical units, vertical stacked units {more compact than typical
vertical units), console units, large commercial units, and rooftop units. Our initial choice for the
type of orientation to use consisted of the classroom console unit. To satisfy the average
classroom load of approximately 5 tons, three 1.5-ton console units could be placed in each
classroom. One might observe that this would only produce 4.5 tons of cooling and argue that
this is not sufficient to ensure comfort. While this may seem like a valid argument, the designer
for these types of system is encouraged to undersize the equipment in order to increase operating
efficiency. An oversized unit will never function at full efficiency, and energy along with money



paid upfront will be wasted. However, due to the size of the classrooms (typical area equals 2600
ft*) and also the various divisions within each classroom, there were concerns regarding proper
air distribution. Therefore it was decided that the water source heat pumps will be horizontal
units located above the ceiling. The air will be supplied to the spaces o be conditioned via
supply air ductwork and diffusers, and the air will be returned to the unit via return ductwork and
return grilles. The major concern with this type of design is to ensure that there is enough space
above the ceiling to locate the heat pump unit and corresponding ductwork, the makeup air unit
and corresponding ductwork, as well as piping, conduit, structural members, etc. This should not
be a problem for this particular project, however, due to the minimum 36” between the suspended
ceiling and the roof construction throughout the building. Refer to Section *L’ for cut sheets and
performance data of heat pumps we are specifying.

Estimated number of horizontal units: 40

Capacity range: [-'2to 5 tons.

Fluid flow rates: 4.5 = 15.0 GPM

Entering Fluid Temperatures: Summer- 60°F - 75°F; Winter- 45°F — 60°F
Air flow rates: 600 - 2000 CFM

Expected Efficiencies: Cooling-EER = 14 - 16; Heating-COP =3.8- 4.5

Makeup Air Units

Exhnus Air
{C) SUF. 59 gri

Cultoar Air J

{C155°F, Moguia {H)21°F, @ grils
{H}&°F, £ grlb
g {
. Supply Air { [Ch 75°F, 63 grib
[cﬁnﬂTF. ] grib |.H_|' TO°F 42 gr-'lb
{H}24°F, 26 grb

Rooftop makeup air unit. Source: Semco Product Catalog

Ventilation to all of the conditioned spaces is to be accomplished via rooftop makeup air units.
Though it is possible to handle outside air requirements using the heat pump units, the decision to
use rooftop units for ventilation came about for two primary reasons. First, by breaking out the
outside air load from the total building load, the ground heat exchanger loop could be sized
smaller, thus reducing initial expense. Also, the number of heat pump units utilized in the
building would increase significantly in order to be able to handle the additional load brought on
by conditioning the outside air, thus resulting in greater demand for maintenance. A better
solution to the ventilation requirements is to locate several rooftop units for multiple zones
throughout the building. The responsibility of the makeup air units will be to condition the
incoming outside air and supply the required 20 CFM/person of outdoor air. Qutside air volumes
supplied to the spaces will be controlled via CO; monitors, which will allow the unit to supply the
required amount of air based on room occupancy. The outside air will be supplied ata
temperature of 80 £ 5°F all year round. The total number of makeup air units required for our
building has been estimated to be around 10 units, each sized between 3000 and 3000 CFM.
Refer to pages Section ‘L for cut sheets and performance data of rooftop units we are specifying.



G. Economics

Installation costs:

Drilling and Piping for Ground Loop: $250,000

Heat pumps, Rooftop Units, Ductwork, Pumps, etc.: $687,750

Total: 3937,750
= $13.4/ft°

H. Energy Optimization Strategies
Energy Recovery Wheel in Makeup Air Units

The roof-mounted makeup air units will supply 100% outdoor air to the spaces within the
building. Since the units are required to supply the ventilation air at 80 F, 50% RH on a year-
round basis regardless of outside conditions, obviously these units can use up an exorbitant
amount of energy, particularly during the heating season when the outside temperature may be
less than 10 F and the air temperature has to be increased 70 F to meet satisfactory levels.
However, there is a way to reduce the wasted energy associated with 100% outdoor air systems.
The solution is to incorporate an energy recovery wheel within each of the units. The device
works very much as the name suggests, recovering both sensible (temperature) and latent
(moisture) energy from the return air and distributing it to the supply air.

Digital Control System

The purpose of the digital control system is to modulate various aspect of the HVAC system to
ensure that there exists a comfortable environment within the building. Components of the
system shall include thermostats (for monitoring temperature), humidistats (for monitoring
humidity level), and COs sensors (for monitoring occupancy levels via the amount of carbon
dioxide in the air). These monitoring devices are connected to a central control panel which is
also connected to a computer terminal. Based on the feedback from the various sensors, the
system can send a signal to various components of the HVAC system (such as the heat pumps, air
handing units, and end-suction pumps circulating the brine solution) to medulate airflow or fluid
flow, as the case may be. The presence of this type of control system will allow for energy
savings by eliminating the chance of excess cooling or heating, and alse by shutting down the
system when the school is not in operation or during times when certain spaces within the
building are not being occupied.

Heat Pumps used to Preheat Domestic Water

One of the advantages in using a heat pump system to condition a building is the opportunity to
use the units to heat the domestic hot water. Though a special heat pump unit is required to
handle this task, it functions in the same manner as the water source heat pumps that are
discussed earlier in this appendix. Heat energy is extracted from the ground loop, and is then
transferred to the domestic water. Due to the rather large peak demand for this building
(approximately 1400 gal/hr), the heat pumps would not be used to heat the domestic water



entirely. Instead, the heat pumps would be used to pre-heat the water and thus reduce the amount
of energy used by the boiler to heat the water to the required temperature.

I. Case Studies

Throughout this term, much research was conducted on ground source heat pump systems. OFf
particular interest to our design team was gathering information which supported the notion of
using the ground source heat pump technology for a commercial school building. In vears past,
the technology was used primarily in residential applications. However, in recent years as the
understanding of how the system works has increased, along with its impressive performance,
ground source heat pumps have gained recognition as a design solution for commercial buildings
as well.

In this section, two case studies are presented for two schools. Daniel Boone High Schoal,
located in Washington County, Tennessee, is a 160,000 square foot facility with a cooling load of
300 tons. The HVAC system installed at the school consists of a closed loop, vertical ground
source heat pump system. The loop field is comprised of 320 bores, each at a depth of 150 feet
and containing %" polyethylene piping. The study discusses the many merits of the ground
source heat pump system and clearly demonstrates the type of potential for success for this type
of system. [t also presents the idea of using variable flow pumping of the brine solution through
the ground loop as well as to the units to reduce energy use. Refer to Section “N” in this appendix
for the case study article.

Paint Lick Elementary School is located in Garrard County, Kentucky. The building covers just
under 40,000 square feet and has a cooling load of 120 tons. The loop field consists of a total of
144 bores ranging in depth from 163 feet deep to 188 feet deep. This installation served as a
“pilot project,” meaning that it was one of the first installations of this type for a commercial
building in the state of Kentucky. The project was such a success that the school received an
Engineering Excellence Award. Refer to Section *N’ in this appendix for the case study article.

These case studies are just two examples out of many that indicate how well ground source heat

pumps can work in a commereial setting. It is our belief that the same type of results in terms of
energy savings and system performance can be attained at St. Michaels,

i0



K. Annual Energy Consumption

The operalional cost of occupying and maintaining a school may sometimes be even
more important than the up front cost of constructing the building. Many factors can
intfluence the operational cost of a school, such as: the elimate, the construction of the
building envelope, and selection of an HVAC system fo name a few. FBM has decided
to model the school in Encrgy 10, a soflware that uses climatery data and complex
cquations to calculate annual energy usage.

The first simulation compares our building with a traditional HYAC system to our
building with a ground source heat pump. The traditional system picked is a PTAC heat
purp with electric reheat backup. This system operates at a COP of 2.3 and an EER of
1. FBM is predicting a COP of 4.5 and an EER of 15. As you can see, the difference in
the overall energy usage is mainly due to the energy saved in cooling {see variant 1), 5.2
kBtu/sqft.

The second simulation is an attempt to tighten the building envelope and building
systems. Better insulation was used. Energy efficient lights were installed. Air
infiltration through the building envelope was reduced. Also the HVAC system was
tuned. An economizer cycle was utilized in conjunclion with heating and cooling
sethacks. Duct leakage was kept to a minimum. Variant 5 shows a reduction of 6.3
kBt/sqft for lights and 3.5 kBtufsaft for cooling.

The third simulation incorporates shadng as well as different glazing into St. Michael’s.
The U value for the window was reduced by half but, the energy for cooling only
declined .3 kBtu /5q ft.

FBM has been concerncd about the amount of daylight in each classtoom. The fourth
simulation increases the size of window from the standard 4°x6" to 2 6°x6°, a window
area increase of 33%.



St. Michaels

Energy-10 Summary Page
Variant: AutoBuild Shoebox
Comments:

Description:
/ r Area, fit
urface Area, f?
Volume, fi?
Surface Area Ratio
Total Conduction UA, Brw'h-F
Average U-value, Bru/hr-fi*-F
Wall Construction
Roof Construction
Floar type, insulation
Window Construction
Window Shading
Wall total gross area,
Roof total gross area, ft*
Ground total gross area, ¢
Window total gross area, fi*
Windows (N/E/S/W:Roof)

Glazing name

Operating parameters for zone 1

HVAC system PTAC AA Heat Pump/ER Backup
Rated Output (Heat'5CoolTCool) kBuh  1068/1309/2012
Rated Air Flow/MOOA, cfm 985140
Heating thermostat 8.0 °F, no setback
Cooling thermostat 78.0 F, no setup
Heat/cool performance COP=3.3,EER=10.0
Economizer?/type no/MA
leaks/conduction lasses, total %% 00
tvak Gains; IL ELHW OT: W/i? 2.00/0.05/0.36/3.00
Added mass? none
Daylighting? no
Infiltration, in* ELA=21854
Results: {Energy cost: 0.400 STherm, 0,054 $/kWh, 2.470 §kW)
Simulation dates 01-Jan to 31-Dec
Simulation status, Thermal/DL valid/NA
Energy use, kB 6499127
Energy cost, § 117400
Saved by daylizhting, k'Wh MA
Total Electric, kWh 1904618
Internal/External lights, kWh 514483/14717
Heating/Cooling/Fan, kWh 6436/325411/27048
Elec. Res./Heat Pump, KWh 64297
Hot water/Other, kWh 109756/006768
Peak Electric, kW 540.9
Fuel, hw/heat/total, kBtu WO
Emissions, CO2/S02/MN0x, lbs

Reference Case
T2000.0

515295.0
1080000.0

g.16

153221

0.030

steelsmud 4, R=43.5
flat, r-19, R=21.0

Slab on Grade, Reff=73.0
4060 double, alum, U=0.70

Hone

371295

T2000

T2000

3360
34/37/26/43:0
double, TJ=10.49

2559806/15044/7209

May 11, 2001

Weather file: albgrque.etl
Saved as XAENERGY 10, Var. 1

Low-Energy Case
T2000.0

5152950
1080000.0

8.16

153221

0.030

steelstud 4, B=43 .5
flat, r-19, R=21.0

Slab on Grade, Reff=73.0
4060 double, alum, U=0.70

Mone

371295

72000

72000

3360
34/37026/43:0
double, U=0.49

PTAC AA Heat Pump/ER Backup

1076/ 1499/1998
9853710

68,0 °F, no sctback
78.0 "F, no seup
COP=4.5EEE=15.0
na/MNA

§11]
2.00:0.05/0.36/3.00
none

no

ELA=71854

01-Jan to 31-Dec
valid/ N A

60739035

109389

NA

1781469
31448314717
4664/214240/16241
46577
109736/906768
478.6

0/0/0
2394294/14074/7304
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St Michaels pay 12, 200t
Encrgy-10 Surmmary Page Weather fle: alhgrque.etl
Yariant: AutoBuild Shochox Saved a5 XOENERGY 10, Var 4 5

Hleating thermostat
Coolipg thermeostat
Heat/cool performance

68.0 °F, no zethack
T80 °F, no sctup
COP=4.5 EER=15.0

Comments:

scnptian: Low-Enerzy Case Low-Encery Case
w Arca, 1000 F2000.0
"o Jaee Arca, fi 51532950 5152954
Volume, 1080000.0 1630000
Surface Area Batio 8.6 816
Total Conduction UA, Btwh-F 153221 153221
Average U-value, Bowhre-f2-F 0.030 0.030
Wall Construction steelstud 4, R=43.3 steelsiud 4, B=43 5
Poof Construction flar, - 1%, F=21.0 flat =19, B=21.0
Floor type, msulation Slab on Grade, Reff=73.0 &1k on Groade, BefF=73.0
Window Constiuciion 4060 double, alum, U={, 70 4060 double, slury, U=0,70
Window Shading None Maone
Wall total gtoss arca, it AT1205 371295
Reoof total gross aren, B TG00 TA000
Ground tetal gross area, B2 72000 T200{
Windew total gross area, fi* 31s0 3360
Windows (N/ESW:Raal) 3443742674340 3437264340
Glazing nanme double, T=(,49 double, =049

Operating parameters for zone 1
HYAC system PTAC AA Hear Pump/ER Rackup PTAC AA Hear Fump/TR Backup
Rated Qutput (HeatSCopl T 001, kBuh - 1076/1499/1358 1264/ 1439/1919
Rated Ak FlowO0A cfim 43370 Q26THO

658.0 °F, scthack to 63.0 °F
78.0°F, setup to 82.0G °F

COP=4 3. EER=15.0

Econontizer?iype no/MNA yesffixed dry bulb, 60,0 °F
; leaks/conduction Josses, total % ] 0
. & Gains: [LELHW, OT; Wi 2.00/0.05:0,36/3.00 1.50:0 0470.36/3.00
Added mass? nons none
Dayliglting? ng 0o
Infiltratton, in® ELA=2185.4 ELA=15008
Results; ' {Energy cost: (400 5/ Therm, 0.054 5/kWh, 2. 470 S/&W)

Siriation dates

01-Jan to 31-Lec

Qi-Janto 3l-Dee

Simmiation statue, ThepmalTHL valid/M A valid/™MA
Energy use, kBtu &078905 5374008
Energy cost, 3 1D93ED TIAKH
3aved by daylighting, K'W'h MNA HA
Tot] Electkic, kWh 1781469 1574303
Intcroal/External lights, KWh 514483/14717 335862411038
Heating/Cooling/Fan, kWh 45042 14840/1624 1 B243f140955714271
Elec. ResHeat Fump, K¥Wh 4657 2648/5996
Het water/other, ¥%Wh WO 56/ 9007 60 1 TSHNOG765
Pezk Flectric, KW 478.6 4527
Fuel, hw/heattotal, kB 0/0/0 0/0/0
2116656/ 124420457

Emmssions, CO2SO2MCr, lbs

‘:.)

2354294/14074/7304 .
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St Michaels

Energy-10 Sumrnary Page
Vanant: AunBuild Shoebox
Cornmepts:

I Pﬁﬂl‘iptiﬂn:
T Area, 8

awface Arca,

Volume, ft*

Burfage Areg Ratio

Total Conduction UA, Bwh-F
Average U-value, Bruhe-fi2-F
Wall Consimiction

Roof Consmucton

Floor type, msulation
Window Congiraction
Window Shading

Wall total gross ares, fi?
Roof tolal pross atea,
Ground total gross area, f*
Window total gross area, {if
Windows QVESW Roof)
Glazing pame

Ciperating parameters for zone 1
PTAC AA Heat Pump'ER Backup

HVAC system

Relerence {Case
T2

515295,
1080000.0

816

153321

0 03

steelsmd 4, R=43.5
flat, =19, B=210

Slab on Grade, Beff=73.0
4050 double, alum, U= 73

MNonc

37295

T2000

T2000

3360
34/37/26/43:0
double, U=(.49

Rated Output (Heatt5CoolTCool L kBrul  1068/1509/3012

Bated Air Flow/MOO0A cfm
Heating thermostat

Caoling thermostat
Heateogl performnance

EF 140

6%.0 °F, no setback
8.0 °F, no setup
COP=4 5 FER=13.0

May 12, 2061
Weather file: albgrque.ct]

Saved as XGAENERGY LD, Yar, 3

Lse Alernative Architecture
720000

3152950

16300000

Eth

1441 1.7

1,027

steelstud 4, B=43.5

flar, =19, BE=21.14

Slab on Grade, Relf=73.0
4060 low- alb, U=0.31 et
52 deg lavtude

371293

T2000

2000

3iad

34737126/43-0

double low—, U=0.26

PTAC AA Hear Pump/ER Backup

1002143771917
Q3210

68,0 °F, no sctback
T3.0 °F, o selup
COP=4.5 EER=I15.0

AHOTIZECT ity pe no/ ™A A
leaksfconduction losses, total %% {0 O
rwak Gaing; 1L, ELEW,OT, Wit 2.00/0.05/0.36/3.00 2.00M0.05/0 3673 00
Added mass? nong nans
Daylighting? og no
Infilragion, in? ELA=21854 ELA=21354
Results: (Energy cost: 04400 5/ Therm, 0.054 $/AWh, 2,470 4w
Simulation dates {1-Tam to 31-Theg 01-Janw 31-Dec
Simadation status, ThermalTH, vaiid™A validNA
Energy use, kI2nt 6123322 6000450
Energy cost, § 1101580 109340
Saved by daylighting, KWh NA NA
Total Elestric, KBWh 1764251 1784832
Intermal/External liphts, KWh 514483714717 514483514717
Hentime Cooimg Tan, KW 4505/ 210540/2 TG ARSI ITRIN 23600
Elec. Bes Heat Pump, KWh 453257 2565/
Haot water/Other, KWh 109756/306763 [0G756/200 748
Peak Electric, KW 482.6 478.3
Fuel, hw/heattotal, kB {/0/0 0040
Emissions, COLS02/MNO0x, Ihs 239884 1/14100/7518

2411473/14175{73306
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St Michaels

Enerey- 0 Sumimary Page
Yariant: AutaBuild Shoshox
Comments;

scription:
;i\ T Arca, fi?
Jfage Area, fif
Yalurae, fi*
Surface Area Ratio
Totat Conduction UA, Biuh-F
Average U-value, Br/le-N3-F
Wal] Construchon
Roof Construction
Floor rype, insufanion
Window Construction
Window Shading
Wali etal rross area, f?
Eoof total gross area, (F
Ground total pross area, i
Window total gross area, f2
Windows { NESYW Roaf)
Ulazing nzme

Operating paramelers for zonts 1
PTAC AA Heat Purnp/ER Backup
Rared Cutput {HeavSCool T ool ), kBwh

HVAC systam

Rared Air Flow™I00A cfm
Heating thermostat

Cooling thermostar
Heat'cool pedormance

Cur building rightened up
F2000.0

513395.0

LOS0A0C.0

5.6

153221

(030

steelsted 4, R=43.3

Mar, r-1%, R=21.0

Slab on Grade, Reff=T73.0
4060 double, alurn, U=0.70
MNone

371205

T2000

TH00

35360

34/37726443.0

double, U=0.40

1253/1448/1931
G263170

68.0 °F, zefback w §3.0 °F
78.0 °F, setup 10 83.0 °F
COP=4 5 EER=]3.0

Econormzer?/ type vesthixed dry bulb, 60.0 °F
| leaks/conduction lesses, total 9% oo
. . Gaing JLEL HW OT. W/ic 1.50/0.04/0.3673.00
Addad mass? et
Daylighting? no
Inhlradion, ind ELA=1300.0

Regulwm:
Simulation dates
Simulatien staties, ThermalDL
Eneray use, kB
Energy cost, 3
Saved by daylighting, kWh
Total Electic, KWh
Internal/Txternal lights, kWh
Heating/Coollng/Fan, KWh
Elec. ResMHeat Purap, kWh
Hot water/Other, EWh
Prak Elecodic, kW
Fuel, hw/heattoml, kB
Emissions, CO2/S02 N0y, Ibs

(Energy cost: 0.400 §/Therm, 0.054 SAWhH, 2470 3W)

{t1-Jan to 3 1-Deg
valid™NA

3410163

98153

Na

1385489
385562411038

GO S 142281/23766
54627558
10975&/906768
436.3

240/0
2130898/1253234/6301

My 12, 2001
Weather f1ie: albgrque._at}
Saved as X AENERGY 10, Yar. 2

Cur bnilding tghrened wp
72000.0

FLA295.0

1ORA000,0

§.16

133456

0.030

steelstud 4, R=43 .5

flat, r-18, R=21.0}

Slab on Grade, Ref=73.0
SOG0 double, low e, U=048, ctc
one

71295

FA000

T2000

500

337201440

douhle, =049

PTAC AA Heat Fump/ER Backuop |
1271151202016
26710
43.0 °F, setback w 63.0 °F
78.0 °F, setup to 330 °F
COP=d5,EER=1510
yesflixed dry bulb, 60.0 *F
)]
500440, 36,300
none
no
ELA=1500.0

Of-Tan to 31-Dec
valid ™4

5444208

G3784

NA

L3954G6
IR5862/11773
471371516971 24806
43534360

1007 36/206758
451.4

LA/

2144308/ 126040541
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St Michaeis

Entrgy-10 Summary Page
Variant: AgroBulld Shoebox
Comments:

Brescription:

v Area, 17
Swace Area, i
Yolume, it
Surfece Area Ratio
Tatal Conduction UA, Boh-F
Average U-vahte, Buhr-f2F
Wall Construction
Roof Constmucricil
Floor type, insulation
Window Construction
Window Shading
Wall wral gross 2rea, i
Rooftoua] pross ares, fi*
Ground total gross area, 2
Window total gross area, fi?
Windaws (N/ESMW Reof)
Glazing name

Orperating pararneters for zone |
PTAC AA Heat Pump/ER Backup

HVAC svstem

Refercnee Cage

T2004], 0

5132051

10Z0000.0

B.16

153231

0,030

steelstud 4, R=43.3

Hat, =19, R=21.0

Slab on Grade, Reff=73.0
4060 double, alarn, U=0.70
Hone

371295

T20H0

T2000

3360

3453700430

douhle, U=0.49

Rated Queput (HeatSCoolTCool) kBiuh LGS/ 5001012

Eated Air Flow/MOOA cfm
Heating thermostat

Cooling thermosrat
Heav'cool performance

985140

&8.0 °F, no setback
7&.0°F, no setup
COP=4 5,EER=i5.0

May 11, 2001
Weather Gle: albgrgue.atl
Saved g5 XIAENERGY 10, Var, 2

Jur building dghtened up
THINQ0

5152950

1030000.0

516

153221

0.030

steelsmd 4, B=43.5

flat, 189, R=21.0

Slaly on Grade, Bef=731)
4060 double, alum, U=0.70
Nane

371205

2000

2000

3360

3437260430

double, U=0.449

PTAC AA Heat Pump/ER Backup

VIS5 448030

926510

68.0 °F, sctback to 63.0 °F
78.0°F, setup 1o 83.0 °F
COP=4.5 EER=15.0

Ecgrmmizer?f pe no A yes/fixed dry bulb, 600 ¥F
leaksicandietion Josses, olal % /0 0
ek Gaing; ILEL HW OT; Wit# 2.000.05/0.36/3.00 L5000 (i), 364300
Added mass? aone nang
Daylighting? o no
Tofiltzation, in® ELA=2185.4 ELA=1300.0
Resalts: (Encrgy cost; 0,400 $Therm, 0.054 3&Wh, 2.470 3W)
Simufation dates O1-Tan o 31-Dee Ol-Tan o 3] -Dec
Simuiation stas, Theomal/DL validfi¥ A, valid™A
Energy usc, kBiu 622522 o NIE L]
Energy cost, % 110190 98153
Saved by daylighting, KWh NA Mia
Total Electmic, kWh 1764251 1585489
Tntetnal/Exteranal lights, kWh S14483/14717 JRS2GE2S11038
Heating/Cooling/Fan, kWh 4530/216940/2 7048 EOTO/ 142281723766
Elec. Kes/Heat Punp, K¥Wh 453247 4621558
Haot water/Other, kWh 1097560067488 109736/200768
Baak Electric, kW 482 6 ) 4553
Fuel, hw/heatftatal, kB 0040 ! 00
Emissions, COXS02MN0X, Ihs F411473/14175/7356 2130803/12325/6501


i-.uk
file://X:/ENERGY10

L. Equipment Cut Sheets

Refer to subsequent pages.



Genesis GR Physical Dimensions

Horizontal Dimensions

GR CVERALL WATER CONMECTIONS" ELECTRICAL DRSCHARGE COMMECTION AETURN CONNEETION
Hﬂle CABINET i ] 2 RHOCKOUTS
) ™ :W_P

1
¥ -l
vonis (WG | omp- [VeaT

)
- =
MOBEL N;‘I‘I-II!E:‘WH_;H‘I’.:D:T_IH CUIT [EhSATE A Ll R E&E T e © RFEE"H‘T.?EHEU '
O06-012 {in] 224 | 430 | 113 [24|saf s | na| 04 o5 | 5 a5 55 an 58 | 40| s& a0 |sal1s| 200 g |ral s
0150248 (i) zza | s | 173 |24|sana|res| o8 Jors | o5 | 24 4| 100 |50|se| wa | 24 |5af[1s] e o [1afis
030 || zza | =20 | e [zalsa)oafws] a6 [oms [os | oo | o5 | 120 |so|es| ma | 24 |solze| = A EEL ET)
036  |m|zza |22 | s |za)sa|aofwes] o8 [ ors Jos| oo | =5 | 120 |29 |28 w28 | wa |es|ws| =0 | 7o |as| s
042-048 v | zoe | g | w3 |2a|ss|[as)es] o8 102 | as 82 25 A (2 | 38| was | owma [2afwa] ma 174 |35) .
asg IN| 284 | 1,0 | 21,3 | 24|54l 159)188] oo 19 | as a0 HE | 240 | 58 | 50| 128 | ran |sB|zaf 289 wa |25 wa
Unit Hanger Detail
Mﬂgﬂalzd- 4;1 245?5 EUE?E EEAE:%E?LEES&IEI?F:LHHH
030035 | 531 | 24375 | 20,375 | BSP=Blower Sarvica Panel
042045 (87,91 24575 [ 20375
DED T 127 375 | 23,375
‘Warer
Connaction End

Laft Straight Right Straight
Discharge Discharge

Cendensata 34°
FPT

Lett Back Right Back
Discharge Discharge -

Left-Hand
Return Air

Right-Hand -
Aelum Air g




Performance

etk e

~ ‘j
Table does not reflect fan or pump power ISO corrections L)
* 180 Cerfified @ 59,000 Biuh and 12.8 EER in cooling and 48,000 Biuh and 4.2 COP in heating.
2000 CFM Nominal Airflow Performance capacities shown in thousands
WPD COOLING - EAT 80.6/66.2 °F HEATING - EAT 68°F
AETFLCPM des [ &0 | e | sc SensTot | ww | wR | EER | HC | kw | HE | LaT | coP
75 | 30| 70
20 11.3 5.9 13.6 Operation Mot Recommended
15.0 | 97 | 224 387 | .87 | 255 | B8 | 293

75 29 g8 54.00 | 400 0.74 3.28 £5.2 164 43.3 3.93 | 29.9 5041 323
30 11.3 5.7 132 4.1 402 0.74 3.18 &5.0 17.0 44.0 | 3487 | 3035 504 | 325
15.0 9.4 21.7 54.3 40.3 0.74 3,07 4.5 17.7 a4.7 | 400 | 31.1 207 | 3.27
7.5 28 6.5 g2.3 47.2 .78 ‘3.83 747 17.2 49.5 407 | 3s5 525 | 356
40 11.3 5.5 127 625 47.4 Q.76 21 4.5 17.8 0.3 4.1 363 | 5933 | 3455
15.0 8.1 20.9 g2.6 475 | 078 338 74.2 1851 511 £15 | 37.0 937 | 3.61
7.5 27 6.3 e5.0 50.1 057 a62 7B.4 166 6.1 424 | M6 86.0 | 3.88
. 50 1.3 5.3 12.3 65.2 50.3 0.77 3.80 782 17.2 a7.0 | 428 | 424 564 | 391
15.0 B.7 20.2 65.4 3.4 .77 3.67 779 17.8 37.9 4.31 43.2 258 [ 393
7.5 2.6 6.1 a4.8 50.4 078 4.20 7849 154 628 441 477 9.1 417
— &0 11.3 2.1 11.8 4.8 506 0.78 4,07 78.6 139 §3.7 | 445 | 486 8.5 | 418
15.0 B.4 194 4.9 0.7 0.78 3.83 783 16.5 6.7 4439 | 494 | 1000 | 422 . /
7.5 2.5 5.8 a2.7 496 n.7e 4.49 78.0 140 68.9 458 | 533 | 101,89 | 441 =
70 1.3 4.9 1.4 62.9 49.7 079 4,35 T 14.5 70.0 462 | 542 | 1024 | 444
15.0 3.1 18.7 63.0 499 0.7a 4.20 774 15.0 71.1 467 | 552 | 10289 | 446
7.5 2.5 57 €0.5 48.3° 0.80 4.82 7.0 12.5 73T | 472 | 576 | 104 | 458
&0 11.3 4.8 1.1 a0.7 48.5 | -0.80 4,66 786 13.0 74.9 476 | S8.7 | 1047 | 4861
15.0 7.8 18.2 0.8 48.6 0.B0 4.51 762 13.5 TE.1 480 | 597 | 1052 | 464
7.5 24| 55 58.4 472 DBl 521 5.1 12 76.0 4.77 | 58.7 | 1052 | 457
80 11.3 4.7 10.8 58.5 473 0.81 S04 .7 1.6 T2 | 482 | 608 | 10566 | 470
15.0 77 17.7 58.7 47.4 0.81 4.87 753 121 78.4 4286 | 518 | 1063 | 473
7.5 23 5.4 8&.1 45.9 b.g2 5.66 754 9.9
100 1.3 4.5 10.5 56.2 48.1 D.B2 5.48 74.9 103
15.0 7.2 17.3 56.4 46.2 0.e2 5.29 74.4 0.6
7.2 2.3 5.2 827 441 0.64 £.19 73.8 8.5
110 1.3 4.4 10.2 52.8 44.3 0.84 5.89 73.3 8.8
15.0 7.3 16.8 53.0 44.4 0.84 579 2.7 8.1

Operation Mot Recommended

Interpolation is permissable. Extrapolation is not.
All entering air conditions are 80.6 °F DB and 86.2°F WB in cooling and 68°F DB and 58°F WE in haating

All performance data is based upon the lowear voltage of dual voltage rated units
* 150 Certified condifions are 86 °F EWT, 80.4 °F DB and 6.2 °F WB in cocling and 68°F EWT, 48 °F DB and 59°F WE in hecting.

Operation below 40°F EWT requires opfional insulated water circuit. -
See Parformance Data Correction Tables for operation conditions other than those listed above. o £y




Unit Arrangement V Series
-~  Front & Left View

ELE]
= — —
E Qutside Air
L
J F H
D
A w [ I ]
Left View

Qutside Air

Dimensions (inches)

Elactrical
Panel

Front View

Madel# "EEEQM B St e
| Fvto0v | s00 | 163 |44d | 87 |81 | 8 21|24 | 20| 2
FV-2000v | 850 | 204 | 515|138 [ 324 | 107|311 | 28 | 3 | &7
Fv-3000v | 1000 | 204 | 648 | 107 | 477 | 148 | 80 | 42 | 81 | 45
| Fvsooov | 1150 | 38 | 787|107 | 515 | 165 | 48 | 28 | a2 | &

= P\ Preconditioner Series Technical Guide
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Unit Arrangement V Series
Back, Right & Bottom View

s

=

JI L_Exhaust Air
A N
J ] Exhaust Alr ,
& M ~ Cutsida Air

Right View Back View

Ondisida
Air

Boftom View

Net WE. Dimensions (inches)

Model#

(1bs:) N 0
i

Fv-000v | 500 | 103 | 92 | a5 | 99 | 12| 10| 7 [143] 1002|9353 9

FV-2000v | 550 | 114 31| s |12.5I 23 | 78 | 7 i1s.s 103 [11.8] 4 | 7

FV-3000V | 1000 | 114 131|105 | 16 | 24 | 12 | 7 |167 | 114|131 74 | 7

| |
Fv-5000v | 1150 | 159 | 186 | 93 | 175 | 20 | 19 | 7 |207 | 159|188 52 | 12

PV Preconditioner Series Technical Guide =
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FV-5000 Supply Fan Data

~ External Static Pressure: (in.wg.)”

ET-,

241389

&3

0.5 A7is

I"u'l'::lﬂr EFrEhE Hursppm'.rerthPl"uf"*

s Tic T 1=

39440

1_.5‘2;9&1 =

F T

A41/420.° | S0/489 | 64561 [EIGEOTELE00H
1  Fazeeir | Emn_ﬂg'ra
_________ 20883 | 233891
2105895 | 2470945 | 2711008
B Cigimst | 200793 | 22usse | 255922 | 284976 -
N-::-te* For power draw seg gta ndard motar in Table 6 on page 32,
0.75 hp. 1725 pm 150 hp, 1725 tom,

Supplied Motor;

- 2.00 hp, 1725 rpm

3.00 hp, 1725 rpm

FV-5000 Exhaust Fan Data

External Static Pressure {in.wg.)*

0.1 0.3 0.5 0.75
Motor Brake Horsepower RPM*™
AL J8m56 | pomso | 41573 | 54814 aa.féaa 1 samse _ ) .
G000 T .52:5?-9 - 720647 awna o1 oaze R 4oeer . .
GULN  coies | susss | 7sieze | esiess | 1__::5#41 | t2mmis | 14ames | 1ou04 -
S 54z | samos. | 1. ua.fsﬁqa_ e meadis S B 17607 | 1.0aes | 21711031
R o500 | 11alest. | 127705 | 145758 | 1.60/810 | 182874 | 208935 | 2swser | 26004
Ll 1 o7ioir | 1.aoes 162752 | 1.77i903 | 193851 | 2241909 | 250985 | 2781021 -
GO 15601 | 176744 | 192795 | 216842 | 2avmes | 2.6mmd0 | 291083 ’ .

Note: For power draw see standard motor in Table 6 on page 32.

-

FPasitive statics reference external static pressures that work against the FV unit fan. Negative statics would

work with the FV unit fan. For example, an FV preconditioner that is blowing inte a mixing section of another
air handling unit (AHU) with a -0.3" static pressure in the AHU mixing section would have an FV supply fan
static of -0.3" and an exhaust fan static of +0.3". All statics internal to the FV Unit are already included in the

selection.

""Motors showing RPM are for belt drive,

P Preconditicner Series Technical Guide =



ESP-PLUS ON-LINE Page 1 of 4

Bell & Gossett ESP.PLUS

ﬁ,} ITT Industries Pump Selection Results
W Version $1.92

e 1510 Product Literature

« View Pump Specification
+ Download 1510 Entire Curve Booklet (PDF

| File)
SUMMA o
System Capacity = 330 GPM __:||__ Total Developed Head = 300 Feet
Pump Model Speed|| Pump -chim MS?E'- Impeller || Weight || Cost | Quote
Series (RPM)|| Efficiency (BHP) | (HP) Size(in) || (Ibs) |[Index|Request
. *
1510 ||i2Ei 3550 " 67.98 ||37.12| 40 8.625 * % an ® ‘

|]1510 ______ 3550 65.5ﬁ38 16| 40 || 8.875
1510 |§Bc 3500 || 56.15 8.625 |

1510 [4BC |[[3550 | 46.71 |[54. 09| 60 || 8.875
~ Submit Quote Request

** This information is only available in the enhanced version

4

]
EL3
=

-
.
o |

f

PUMP DETAILS

1510 2-1/2BB
Flow Rate (GPM) 330 Pump Head (Feet)
Speed (RPM) 3550 NPSHr (Feet)
Weight {Ibs) *E Cost Index
Suction Size (in.) 3 Suction Velocity (fps)
Discharge Size (in.) < Discharge Velacity (fps)
Impeller Size (in.) . Pump Efficiency (%)

Max. Flow {GPM) Duty Flow/Max Flow (%)
Flow @ BEP (GPM) Min. Rec. Flow (GPM)
Selected Motor Size (HP) Selected Motor Size (kw)
Duty-Point Power (BHP} ; Duty-Point Power (kw)
Maximum Power (BHP) : Maximum Power (kw)
Motor Manufacturer Full Load Amps

http://appserver.ittind.com/cgi-bin/plus3.bat 3/4/2001
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ESP-PLUS ON-LINE Page 1 of 2

Bell & Gossett

‘5}2 ITT Industries

Curve Generation
Version C1.16

HEAD [Feet)
400 [9.5" —J 5055% gon 55,“!7“?|2 I b 1 1 T 2188 -
I f‘”“af' IPART S ar n e TS 3550 RPM ]
Al “‘;L I T O O
- L e A L
300 |B._E2%" :
|
200 (7. 25"
|
i i : | HPSHr(e)
100 - | — 80
- 1
|
0g 200 400 600 800 1.000

Capacity [GPM]

Pump Senes: 151 I]
Suction Size =3 "
Discharge Size=25"

Min Imp Dia= 7.25 "
Max Imp Dia= 9.5 "
Cut Dia=8.625 "

Design Capacity =330.0
Design Head =300.0
Motor Size =40 HP

ITT Bell & Gossett
8200 H. Austin
Maston Grove, |l 60053

Generate Another Pump Curve

4 Display Max/Min Imp. curves|| @ Display Duty-Point Marker

Display Efficiency Curve O Display System Curve
Display Power Curve [ Display Minor Gridlines
Display NPSHr Curve O Display Dark Background

|5|ngle Fu

mp Operation =]

If Variable Speed (or Open System),
Enter a Control Head (or Static Head)

e

Display results in @ English Units © Metric Units

http://appserver.ittind.com/cgi-bin/curve.bat

3/4/2001
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M. System Details

Refer to subsequent pages. (Note: all details with exception of Ground Source Heat Pump
System Schematic and Envelope Construction Diagrams obtained courtesy of Burt Hill Kosar
Rittelmann, Associates.)
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METAL INSULATED PANEL

; I' SPACE - PACK WITH

. FIBROUS PACKING

SEAL ALL AROUND WITH A SEALANT

THAT WILL REMAIN FLEXIBLE % EAERE SEEETRERL

//// SLEEVE SET IN WALL
Ta%) Koo
—____H,f”/f#ff s :§h¢
BOTTOM OF
BUILDING STRUCTURE

N PIFE

! SEAL aLL AROQUND WITH & SEALANT
16 GAUGE SHEET METAL THAT WILL REM&IM FLEXIBLE

SLEEVE SET IN WALL

|

1" SPACE - PACK WITH
FIBROUS PACKING

DETAIL OF PIPE PASSING THRU WALLS

MO SCALE

ddgn\alpbase.dgn May. 10, 2001 18:41:31
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SUPPORT PIFIMNG SO MO WEIGHT RESTS
OW PUMP CASING. USE SPRING HAMGERS
FROM PUMP CASING FOR FIRST

12 FT.0F PIPING

BUTTERFLY
YALVES

dﬂJ’FFJJ’F_~,,~————-——————-EHEEK VALVE - WILLIAMS-HAGER
GLOBE - TYPE FIGURE 636 OR

AFPROVED EOQUAL

RUBBER FLEXIBLE PIPE-CONNECTORS
AND EXPANSION JOINTS

PLMP

COUPLING COVER

TIOM DIFFUSER
SHC IO A1 : COUPLING
STRAINER REMOWYAL "

FLAMNGE

BLOW DDWW PLUG

HOLD DOWN BOLTS

=1 PUMP BEOPLATE

.

o
g | SPRING 1SOLATORS

ADJUSTABLE SUPPORT LEG

e _m“\“\:__

EBOLTED MODUALR BASE MASON
IMDUSTRIES-BMK TYPE DR
APPROVED E0UAL

END SUCTION PUMP SIDE ELEVATION

MO SCALE

d\dgnalpbase.dgn May. 10, 2001 18:41:21



N. Case Studies (Articles)

Refer to subsequent pages.



Daniel Boone High School, Washington County, Tennessee Page 1 of 8

Search | Member | Feedback | ListServer GEOD(CHN\JGE

HOMES | BUSINESSES | CASE STUDIES | THE CONSORTIUM | WHAT'S NEW | BACK HOME

Case Study

Daniel Boone High School,
Washington County, Tennessee

Courtesy of Tennessee Valley Authority

e Project

« Facility

« Location

« Contact Information
« Figure 1

« Figure 2

« Figure 3

Project

Daniel Boone High School, which serves over 1,100 students, recently underwent
renovation for a new heating and cooling system, a GeoExchange System. Located
in Washington County, Tennessee, the system serves the entire school including
classrooms, kitchen, cafeteria, auditorium and a gym. Constructed in 1971, the
original design utilized a two-pipe chilled water system for cooling and electric
resistance heat for the 160,000 square foot school.

When renovation of the heating and cooling system was first discussed, the
following design options were considered by the owner:

« Water loop heat pump (WLHP) with electric boiler

WLHP with gas boiler

WLHP with electric thermal storage

4 pipe system using a natural gas engine-driven chiller and boiler
A WLHP with a closed loop GeoExchange system.

» & » B

Energy savings from variable flow pumping were considered for all WLHP options.

http://www.geoexchange.org/cases/cs0090.htm 2/23/2001
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Daniel Boone High School, Washington County, Tennessee Page 2 of 8

Based on the analysis of the proposed systems, Washington County Schools chose
the GeoExchange system with variable flow pumping for many reasons.

Energy Efficiency: Prior to the renovation, total energy costs for the school
ranged from $181,000 to $240,000 per year. The GeoExchange system uses high
efficiency water loop heat pumps which exceed ASHRAE Standard 90.1
requirements

The combination of high efficiency heat pumps with a geothermal heat exchanger
provides a very efficient retrofit. Annual energy costs were projected to be

4$135,000, with annua! energy use estimated at 2,232 mWh (KWh X 103).

Although the system renovation was scheduled for completion during the summer
of 1995, a delay allowed for only two thirds of the heat exchanger to be installed
before the 1995-96 winter heating season. The system operated through the very
cold winter on a partial ground loop. The ground loop was completed in April 1996.
Energy use for the 1996-97 school year (July - June), the first year of operation on
the completed retrofit, was 2,298 mwh. Figure 1 shows the relationship of energy
usage to degree days for two years prior to retrofit, and two years after (including
the one year with the partial heat exchanger).

Indoor Air Quality and Thermal Comfort: The original school design had
provisions for adequate outside air but no significant indoor air quality issues were
identified. The redesign incorporated the existing ventilation as it met ASHRAE
standards. The GeoExchange system has the ability to provide simultaneous
heating and cooling in any zone. The building is controlled using a direct digital
control system, with individual zone setpoints ensuring a high level of thermal
comfort. '

Innovation: Daniel Boone High School is the first known school within the State
of Tennessee to use a WHLP system incorporating a geothermal heat exchanger
and variable flow pumping.

The geothermal heat exchanger consists of 320 boreholes, each 150 feet depth.
Each borehole contains 300 feet of 34 inch diameter polyethylene pipe. The
boreholes are placed in sections of 20 holes at 15 foot centers, and 20 foot
spacing between sections. Each section is valved to facilitate purging and to allow
isolation in the unlikely event a leak should occur, The 8 inch system supply and
return lines enter the school through the existing mechanical equipment room.

Parasitic pumping in WLHP and geothermal heat pump systems is an area with
considerable potential for energy savings. Traditional designs incorporate constant
operation of circulation pumps. This can substantially increase energy use,
resulting in lower overall system efficiency. This system utilizes a pair of two-
speed circulating pumps, each pump sized at approximately 80% of the system
capacity (at full speed). The circulation pumps are staged as follows: Stage 1 -

http://www.geoexchange.corg/cases/cs0090.htm 2/23/2001
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Daniel Boone High School, Washington County, Tennessee Page 3 of 8

one pump @ 1150 rpm; Stage 2 - one pump @ 1750 rpm; Stage 3 - two pumps @
1750 rpm.

To ensure adequate system flow and optimum performance, the pumps are
controlled by a combination of loop flow and system differential pressure using a
programmable logic controller.

Each terminal heat pump unit uses a two-way valve to stop flow through the heat
exchanger when heating or cooling is not required. (A small amount of bypass in
the loop is maintained by eliminating the two-way valves on several small,
strategically placed units.) As building load decreases, heat pumps cycle off. The
flow rate is then reduced and the loop pumps ride up the pump curve. This
increases the differential pressure until the contreller reduces the pumping by one
stage. As building load increases, the flow rate increases and differential pressure
decreases. An additional pumping stage is then brought on. The system design
provides variable flow pumping capability without the complexity and cost of
variable speed drives. In all but peak conditions one pump on high speed will carry
the building, providing acceptable system redundancy. The basic system schematic
is illustrated in Figure 2.

Operation and Maintenance: The original system utilized a 300 ton CFC-11
chiller, and a cooling tower. Terminal unit ventilators with electric resistance heat
served each zone. The new system contains high efficiency water loop heat pumps
using HCFC-22. The chiller and cooling tower have been eliminated. Chemical
treatment and make-up water requirements for the cooling tower have also been
eliminated. '

Should an individual heat pump require service, it would only impact a single zone
rather than the whole building. The dual pumping arrangement provides an
adequate level of redundancy in the event a pump requires servicing. Similarly,
portions of the heat exchanger (sections of 20 horeholes) can be isolated from the
system in the unlikely event that a leak (or other system damage) occurs, without
major impact on system performance. Other considered systems would have
included a boiler and a cooling tower, which have higher maintenance
reguirements than the GeoExchange system.

System Design: The system was designed anticipating the potential for changes
in the use and occupancy of the school. Accordingly the ground loop was sized to
allow additions and modifications. The school maintenance staff have converted a
non-conditioned shop area in to a fitness center, and an abandoned indoor pool is
being converted to a second gym area. The maintenance staff have been very
impressed with the ability to simply tie additional heat pumps into the loop. The
flexibility afforded by the design allows these type of modifications very easily.
Another recent modification illustrating system flexibility was the addition of a
water-to-water heat pump to handle the domestic hot water loads. This addition
was completad in June, 1997 and supplements the existing 144 kKW eleciric
resistance water heater which provides back up water heating.
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The system also provides flexibility for heating and cooling of individual zones
when the schoogl is unoccupied for vacations and holidays. Thus individual zones
can be cooled without operating a central chiller plant as in the old system, or a
boiler/cooling tower as in the base case retrofit system.

Cost Effectiveness: Water loop heat pumps were chosen as a base case for the
retrofit conditions in order to provide simultaneous heating and cooling with a 2-
pipe system. The traditional design approach would utilize a boiler and a cooling
tower to control the loop temperature using a constant volume pumping system.

Energy costs for the base case were estimated at $164,000 per year. Analyses of
the base case and alternate systems were accomplished using an hourly analysis
model. The model was calibrated to actual energy use and weather data prior to
the renovation. The energy costs for the installed system were estimated at
$135,000 per year, for an energy savings of $29,000 per year over the base case.

A preliminary feasibility study estimated the maintenance cost for the
GeoExchange system to be $0.05 per square foot per year less than the
boiler/tower design. This $8,000 savings would include boiler, cooling tower, and
heat exchanger maintenance as well as tower chemicals and makeup water usage.
Total annual energy and maintenance savings were estimated at $37,000/yr.
Using the actual energy costs of $139,000 for the 1996-97 school year, the annual
savings would be $33,000 per year over the base case. Based on the energy costs
for 1996-97 of $139,000 (with 4455 heating degree days) the system should be
able to meet the original projection of $135,000 per year for a normal year (4143
degree days for Bristol, Tennessee area.) Figure 3 shows the relationship of
energy costs to degree days before and after retrofit. (Electric utility rates were
constant for the period.)

The heat exchanger cost was $451,000 including a $100,000 change order to
cover unexpected casing costs. Tennessee Valley Authority agreed to co-fund the
as a research project in order to demonstrate and evaluate the GeoExchange
system, particularly the variable flow pumping and the loop sizing. TVA provided
$104,000 in direct funding plus the system monitoring costs, The costs for a
conventional boiler, cooling tower, plate-frame heat exchanger, and associated
pumping and controls were estimated at $150,000. The incremental cost to the
school system was $157,000.

Using the estimated operations and maintenance savings of $8,000 and the actual
1996-97 energy costs savings (compared to a boiler/tower base case) a simple
payback of 6 years is achieved. Using the projected costs for a normalized weather
year reduces the payback to 5.3 years. The system is presently being monitored to
validate its operation and maintenance costs. The detailed monitoring system was
commissioned in May 1997.

The data is also being used o fine tune the system performance. It is anticipated
that further optimization of the system operation (such as pump staging control
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points and strategy and building setback/ demand control) will reduce the annual
energy consumption further, thus shortening the payback.

Note: This school like many others are moving to a year round usage. An example
is the conversion of one shop area into a fitness center which is open all year, The
effect of this increased usage will increase the relative energy use over previous
years. However, from an overall energy impact this system responds very well to
this type of use by allowing individual zones to be operated without operating a
central plant. The heat exchanger at part load conditions will operate at cooler
surnmer temperatures {or warmer winter temperatures) which will increase the
heat pump efficiency and reduce utility costs.

Closing: This project offers an opportunity to demonstrate the marriage of two
energy efficient technologies, variable flow pumping and geothermal heat pumps.
This project was useful in introducing the closed loop ground heat exchanger and
variable flow pumping concepts to regional well drillers and mechanical
contractors. The school system is so pleased with the system that they have
employed the technology in at least two other locations. It should also be pointed
out that in @ new construction application, a significant credit could be taken for a
substantial reduction in mechanical equipment room requirements which would
further reduce the system payback.

The school’s system will be monitored to validate ground heat exchanger sizing
programs and methods, and provide information on system pumping costs.

Facility

« 160,000 square foot

« 300 ton

« Closed loop geothermal heat exchanger

» 320 boreholes, each 150 feet depth

« Each borehole contains 300 feet of 34 inch diameter polyethylene pipe.

« Boreholes are placed in sections of 20 holes at 15 foot centers, and 20 foot
spacing between sections.

Location

The Daniel Boone High School is located in Washington County, Tennessee.

Contact Information
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Background

Paint Lick Elementary School in Garrard County, Kentucky, was the first newly
constructed school in Kentucky to be heated and cooled by geothermal heat
pumps. According to Conn Abnee, Assistant Marketing Manager for East Kentucky
Power Cooperative, a joint effort by the electric utilities and the heat pump
manufacturer demonstrated geothermal to be the best choice for the new school.

State school board officials were skeptical about GHPs when the idea was initially
proposed. "The theory is great, but we wanted proof that the equipment was
adequate to meet the theory," said Michael Luscher, Director of the Division of
Facilities Management. Because of the concerns of the local and state school board
officials, advocates for the system went to great lengths to ensure that everyone
would be satisfied. WaterFurnace International, Inc., the GHP manufacturer, even
offered an unconditional guarantee on the system for two years.

"We look at each technology and each installation on an individual basis," said Mr.
Luscher. "In this case, it appeared we were at a point when the technology had
caught up with the theory. For that reason, we stepped into a pilot project with
some assurances from the utilities and WaterFurnace."

The GHP system has become a learning tool for the Kentucky Department of
Education and Paint Lick students. Completed in June of 1992, the highly efficient
Paint Lick Elementary School project was envisioned as a pilot project for future
school construction. The Department of Education's goal was to reduce energy
consumption, operating costs, and system upkeep. "As educators, we try to
encourage our children to make wise use of the environment, and I think this will
be something that they [the students] will be able to look back on as adults," said
Mary A. Davis, principal of Paint Lick Elementary Schoaol.

The architectural firm of Clotfelter-Samakar, specializing in educational facilities,
welcomed the opportunity to become involved in the project. "We worked with
geothermal in residential and commercial applications, but this was our first
experience with geothermal in a school, and we were excited about its potential,"
said David Samokar, principal of the firm. Mr. Samokar has maintained his
enthusiasm for geothermal heat pumps in schools, as evidenced by Clotfelter-
Samokar's six subsequent designs of GHP schools.

Key Players

Facility

Paint Lick Elementary School
Garrard County

Lancaster, Kentucky
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Ms. Mary A. Davis, Principal
Dr. William Wesley,
Superintendent

Garrard County School District
Phone: (606) 792-3018

Architect:
Clotfelter-Samokar, PCS
228 East Reynolds Road,
Suite 1

Lexington, Kentucky 40517
David Samokar, Principal
Phone: (606) 273-3700

Engineer:

Kaiser-Taulbee and Associates
190Q Jefferson

Lexington, Kentucky 40508
Bob Kaiser

Phone: (606) 253-2459

Mechanical Contractor:
Green Mechanical Construction
2277 Danforth Drive
Lexington, Kentucky 40511
Glenn True, Vice President
Phone: (606) 252-4646

Electrical Contractor:
Cutter-Pulliam Electric Company
857 Contract Street

Lexington, Kentucky 40505

Bill Hosetler, President

Phone: (606) 252-7546

Manufacturer:

WaterFurnace International, Inc.
9000 Conservation Way

Fort Wayne, Indiana 46809
Phone: (219) 478-5667

Jim Smith, Commercial

Phone: (219) 478-5667

Loop Installer:

Ground Loop Systems of Kentucky
Tim Fencer
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Electric Utilities:

Inter-County Rural Electric
Cooperative Corporation

Box 87

Danville, Kentucky 40423

Jim Jacobus, Vice President
Member Services and Marketing
Phone: (606) 792-4619

East kKentucky Power Caoperative
4758 Lexington Road

P.O. Box 707

Lexington, Kentucky 40392-0707
Conn Abnee, Assistant Marketing
Manager

Phone: (606) 744-4812

E-mail: conn@ekpc.com

System Description

Paint Lick Elementary School measures 39,564 square feet and is conditioned by
120 tons of WaterFurnace Premier AT Series geothermal heat pumps. The GHP
system consists of six 1-ton units, two 2-ton units, nineteen 3-ton units, two 5-ton
units, two 6.5-ton units, and four 7.5-ton units.

Underground heat transfer is provided by a vertical closed-loop pipe configuration
constructed of PE3408 high-density polyethylene pipe. The loop field consists of
five sets of 16 vertical laaps, 1683 feet deep, and four sets of 16 vertical loaps,
each 188 feet deep, cumulatively resulting in almost 10 miles of pipe buried
behind the school, according to Tim Fencer of Ground Loop Systems of Kentucky.

The building loop is separated into multiple zones with separate pumps that
operate only on demand in order to minimize pumping energy requirements.

Mr. Fencer, whose home also has a geothermal system, is confident about the
school board's decision to go with geothermal technology. "It's the most efficient.
It's the only way to go," said Fencer.

Costs

Total school construction cost was $2,339,111, which translates into a cost of
$59.12 per square foot of school floorspace. The WaterFurnace geothermal system
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cost $380,000, or $9.60 per square foot, a very attractive figure for heating and
air conditioning with individual temperature control in every room. Of the total
GHP system cost, $272,887 ($6.90 per square foot) represents HVAC cost and
$107,123 ($2.70 per square foot) went to the ground loop.

Savings

The reduction in energy consumption was projected to be 37% to 40%, a savings
of 296,000 kWh at an electricity rate of 5¢/kWh. Other savings are achieved by
avoiding a cooling tower and its costs for chemicals, maintenance, and general
deterioration.

Financing, Rebates, and Guarantees

The school project was financed by the Kentucky Bond Authority through the
Kentucky School Facilities Construction Commission with 20-year bonds. Inter-
County Rural Electric Cooperative Corporation (IRECC) and its generation and
transmission supplier, East Kentucky Power Cooperative (EKPC), shared the cost
of a $125/ton rebate, which was a total incentive of $15,000. EKPC and
WaterFurnace International, Inc. supplied technical assistance in the form of
energy and cost savings estimates and attendance at two or three meetings to
explain GHPs and their benefits to the school board.

"We always have an interest in our end-users, and that interest is that we want
them to have a system with the lowest operating cost possible," said Leo Hill,
IRECC. "And at this time, we know that there isn't a system that can do better
than this one [geothermal].”

WaterFurnace demonstrated their faith in their product's performance and
reliability by offering an unconditional guarantee on the GHP system for two years.
If the Kentucky Department of Education was not satisfied with the geothermal
system during that time, WaterFurnace would replace it with another heating and
cooling system of the school board's choice. This guarantee was backed by a
$100,000 bond to further illustrate the company's belief in geothermal technology.
After four years of operation, the GHP system is still in place and running
flawlessly.

Andy Taussig, who at that time headed the marketing department at
WaterFurnace, explained that the company has complete confidence in its
equipment and is interasted in exploring opportunities for geothermal applications
throughout the state. "We know that with geothermal, the Paint Lick School will
save money, and those savings can be passed along to help benefit the teachers
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and the kids, which is really what's important here," Taussig said. "It just makes
good economic sense. It's a win-win situation no matter how you look at it."

Another barrier WaterFurnace hoped to pull down was the lack of information
available about geothermal. "By guaranteeing this system, we took the risk away
from the school board and we believed once they saw what this system could do,
awareness and acceptance of the technology will be our reward," Taussig
explained. The strategy appears to have worked. Kentucky now has 15 schools
with geothermal heat pump systems.

System Benefits

Having 35 separate heat pumps throughout the school allows each of the 20
classrooms, the library, cafeteria, offices, and the gym to have individual
thermostats. The principal and teachers at Paint Lick Elementary could not be
happier with the comfort and flexibility of the geothermal system. Dr. William
Wesley, superintendent of the Garrard County School District, said the geothermal
system provides a financial cost savings in terms of service, because alternative
systems are more labor intensive and require continual custodial care.

In addition to the enhanced comfort levels and energy savings, the system has
provided the school with several other benefits: the elimination of unsightly
outdoor equipment such as cooling towers or rooftop units and a reduction in
mechanical space requirements due to the elimination of boilers.

Award-Winning Design

The entire pilot project for Paint Lick Elementary School included other energy
saving design characteristics, such as efficient lighting, and energy conserving
architectural design and construction. These features, combined with the geo-
thermal system, account for the school's attainment of an Engineering Excellence
Award given by the National Society of Professional Engineers.

Lessons Learned/Subsequent Experience

Pilot projects are intended to teach lessons that will benefit future geothermal
projects. The geothermal pilot project at the Paint Lick Elementary School has

"~ been no exception. When asked about any problems experienced with the Paint
Lick GHP system, maintenance personnel could identify only one--the difficulty of
changing filters. While this largely positive response points to the reliability of the
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system, it also suggests some design changes for future geothermal heat pump
systems.

The horizontal GHP units at Paint Lick Elementary are hung from the 12-foot-high
structural steel members, well above the 8-foot suspended ceilings. To minimize
duct runs, the units were placed at the center of each classroom. To change filters,
maintenance personnel must move students and desks to clear enough floorspace
in the middle of the classroom to place a step ladder to remove suspended ceiling
tiles. Then they must change ladders to climb the 12 feet to the GHP unit, Had
Paint Lick's geothermal system been designed today, vertical GHP units would
probably be designed with filter access from the hallway. Console units might be
another choice.

After completion of the Paint Lick project, Kentucky instituted the Building Officials
and Code Administrators (BOCA) code for ventilation air requirements that
mandate 15-cubic-feet-per-minute of outside air for each building occupant. This
ventilation requirement increases HVAC energy consumption, since much more
outside air must be heated or cooled. However, David Samokar, architect for the
Paint Lick project, is using some provisions in the code for new projects that
reduce the energy penalties associated with the new ventilation requirements.
These code provisions allow pre-conditioning spaces prior to occupancy without
drawing outside air and using the time lag at the end of the day. In large spaces,
Mr. Samokar has controlled the percentage of outside air drawn into the space
with CO, sensors.

Conclusion

Although the children who attend Paint Lick Elementary School may not fully
realize it now, they are learning and experiencing a valuable lesson in preserving
the environment, and soon, other children will too. The school board has approved
the use of geothermal in another new school, Camp Dick Robinson Elementary
School, scheduled to be built this fall. I think there is no better [example] that a
school board can set than to encourage students to protect the ecology of our
region," Garrard County Superintendent Wesley said.

News of the benefits of using GHPs in schools is spreading across the country.
Over 200 schools now use geothermal heating and cooling. Officials from the Bay
District Schools in Panama City, Florida, recently visited the Paint Lick Elementary
School to learn more about the cost savings and energy efficiency associated with
the school's geothermal heating and cooling system. "Kentucky and its electric
cooperatives are leaders in geothermal technology,"” said Claude Warren a
commercial energy consultant with Gulf Power and the trip's organizer, "We
decided that if we wanted to learn more about the benefits of geothermal, we
might as well go right to the experts."
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Ancther "center of GHP excellence” is located in Texas. The Austin Independent
School District, considered by some to have started the GHP trend in schools, has
built or retrofitted approximately 60 schools with geothermal heat pump systems.

Many northern schools are getting in the loop with geothermal as well. Based on
the success of Minnesota's first school GHP system in Perham, Minnesota, many
other schools in the area have been built or are being planned with geothermal
systems. Approximately 40 schools in Minnesota are enjoying the benefits of
geothermal systems. For example, the 140,000-square-foot West Central Area
Secondary School in Barrett, Minnesota, uses 575 tons of Florida Heat Pump GHPs
for space heating and cooling, domestic water heating, and ventilation air
tempering.

Geothermal systems also have found their way into larger educational complexes,
such as The Richard Stockton College of New Jersey. This GHP system is one of
the largest in the country. The original renovation totaled about 1,400 tons of
Trane GHP units, and approximately 200 tons of GHPs have been added recently.

As geothermal enters the classrooms of today's students, tomorrow's leaders may
leave a little wiser about energy, ecology, and economy--a lesson to last a
lifetime, *

Sources

Elementary school teaches lesson in efficiency, WaterFurnace Case Study #2,
WaterFurnace International, Inc,

Jim Jacobus, Inter-County Rural Electric Cooperative Corporation, energy bills, July
1992 - August 1996.

Jim Jacobus, Inter-County Rural Electric Cooperative Corporation, draft write-up.

State approves new school for Paint Lick area, newspaper article, The Advocate-
Messenger, Vicki Story Stevens, September 11, 1991.

Florida School Officials Get a Lesson in Geothermal, article, Power Partners (EKPC
newsletter), East Kentucky Power Cooperative, Spring 1996.

David Samokar, Clotfelter-Samokar, phone conversation, October 1996.

Jim Jacobus, Inter-County Rural Electric Cooperative Corporation, phone
conversation, October 1996.

Dr. William Wesley, Superintendent, Garrard County School District, phone
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conversation, October 1996.

Bob Halvorson, HVAC Reps, Inc,, Loretto, Minnesota, fact sheets and phone
conversation, October 1996.

Expected Annual Savings

Evaporative Coocling Tower Fan Power $750
Cooling Tower Make-Up Water $250
Labor $1,000

Chemicals (Cooling Tower Water Treatment) $250

Geothermal System Winter Booster Energy $14,000
(296,000 kWh at 5¢/kWh) f

Total $16,250

* Information obtained from Kaiser-Taulbee and Associates Inc., the mechanical
and electrical firm for the project

Electricity Use Table

Electricity use, 1992-1996
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Cost Usa Demand
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O. Load Calculations (Trace 700 Tables)

Refer to subsequent pages.
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Btuh Btuh Btuh Btuh %) Bluh (%) ¢ Btuh Btuh (%) FnMirTD 00 0.0
Envelope Loads § ; FnBITD 0.0 0.0
Skylite Solr 0 1] 1] .00 : 0 0.00 : 0 0 0.00 Fn Frict 0.0 0.0
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Glass Solar 6,600 0 B.E00 5501 6,600 43.81 ! 0 1] 0.00
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Sub Tolal ==+ 5,999 o 5599  50.00: 6,979 46.33 | 5,446 -5,446 0001 Roturn 1,909 1,908
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Lights 4,086 0 4,086 3414 4,096 27.18 | 0 1] 0.00 Rm Exh ] ]
Peopla 4 500 4,500 3751 2,600 1660 : 1] 1] 0.00 Auxil 0 o
Misc 2,457 0 0 2457 2048 2,457 1631 a o] Q.00
Sub Total ==> 11,053 (i 0 11,053 9212 8,053 60.10 : o 0 000 ENGINEERING CKS
Ceiling Load ] i ] 0.00 | o 0.00 | a a 0.0a
Outside Air =5,054 0 Q 5,054 4212 -968 543 | 5444 544 9.04 Cooling Heating
Sup. Fan Heat ] 0.00: 0.00 a 0.00 % OA 12.0 12.0
Ret. Fan Haat ] ] 0.00 ; 0.00 ¢ ] 0.00 cfmisq ft 3.46 3.46
Duct Heat Pkup 0 Q 0.00 : 0.00 : 0 0.00 cfmiton 1,407.31
OVIUNDR Sizing a i 0.00 : a 000 ¢ ] 0 0.00 sq filton 406.77
Exhaust Haat o 0 o 0.00 ! 000 | o 0.00 Btufhrsq ft 20.50  -48.87
Tarminal Bypass 0 0 0 0.00 : Q.00 ¢ V] 0.00 No. Peaple 10
Grand Total === 11,998 0 0 11,998  100.00 15,064 100.00 : -5,990 -5,950 100.00 HEATING COIL SELECTION
COOLING COIL SELECTION AREAS Capacity Coll Aifl Ent Lvg
MEh cfm F F
Total Capacity Sens Cap. Coil Airfl  Enter DEAWB/HR  Leave DB/WB/HR Gross Total Glass Main Htg -B.0 1,661 680 720
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Floor 480 Praheat 0.0 0 00 00
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Cpt Vent 0.2 2.2 2.2 200 870 560 327 750 517 328 Roof 480 0 0| Optvent -109 200 50 B50
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Totals 1.2 14.2 Total -23.5

Project Name: School for S5t. Michaels
Dataset Name: C\CDS\LOADTOOFROJECTS\SMASE LDS

TRACE® Load 700 v2.3 calculated at 10:45 AM on 02/25/2001
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Space Ret. Air Ret. Air Het Percent: Space Percent :  Space Peak Coil Peak Percent Return 8.0 680
Sens. + Lat.  Sensible Latent Total OFTotal ! Sensible OfTotal | Space Sens Tot Sens Of Total RetiOA 78.0 B30
Btuh Btuh Btuh Btuh (%) Btuh (%) : Biuh Bluh (%) Frn MirTD 00 00
Envelope Loads : Fn BIdTD o0 00
Skylite Solr 0 4] 0 0.00: ] 0.00 : 0 0 0.00 Fn Frict 00 00
Skylite Cond 4] Q 4] 0.00 0 0.00 g - 0 0.00
Roof Cond 2,910 Q 2,910 5.56 25910 463 - -6,091 -5,091 243 AIRFLOWS
Glazs Solar 28 380 i 28,380 54,26 28,380 45.20 0 0 0.00
Glass Cond 383 0 383 073 -383 061 : -4, 658 -4559  13.60 Cooling  Heating
Wall Cond 102 0 102 0201 102 0.16 : -872 872 348 Vent 6§00 600
Pariition 0 0 oo 1] 0.00 ! 0 0 0.00 Infil 205 206
Exposed Floor 0 0 0.00 0 0.00 : 0 0 0.00 Supply 6.921 6921
Infiltration -5,215 -5,215 -8.97 -999 -1.59 -11,795 -11,795 ° 47.09 Mincfm 4] 0
Sub Talal === 25,794 o] 25,794 49.31 : 30,010 47.80 23417 -23.417 93.48 Raturn 7728 7,728
Internal Loads : Exhaust 806 806
Lights 17.611 o 17,611 3367 17,611 28.05 ] L] 0.00 Rm Exh 1] 0
Peaple 13,500 13,500 2581 : 7,500 11.895 L] 4] 0.00 Auxil 1] 0
Misc 10,567 1] 1] 10,567 20.20 10,567 16.83 : 0 0 0.00
Sub Tota] === 41 878 a a 41878  79E7! 35874 8583 : 0 n .00 EMGIMEERING CKS
Cailing Load a a li] 0.00 0 0.00 .. 0 0 0.00
Outsida Alr -15,161 1] 0 =15,161 -25.98 -2, 904 -4.63 =1,633 -1,633 6.52 Cooling Heating
Sup. Fan Heat o 000 0.00 : 0 0.00 % OA B.7 8.7
Rat. Fan Heat 4] 0 0.00: 0.00 0 0.00 cfmisq fit 3.35 3.38
Duct Heat Pkup a #] 0.00: 0.00 L1 0.00 cfmiton 1,.412.55
OVIUNDR Sizing 4] 0 0.00 : 0 0.00 : 0 0 0.00 sq ftfton 421 .24
Exhaust Heat 0 0 0 0.00 : 0.00 | 0 0.00 Btulhr-sq ft 2845 3833
Terminal Bypass 0 )] 4] 0.0¢: 0.00 : Q 0.00 Mo, People 30
Grand Totaf === 52,311 0 0 §2,311 10000 §2,784  100.00 ! 25,050 -25.050  100.00 HEATING COIL SELECTION
COOQLING COIL SELECTION AREAS Capacity Coll Aifl Ent Lvg
MEh cfm F F
Tetal Capacity Sens Cap. Coil Airfl Enter DEMWB/HR ~ Leave DBAWB/HR Gross Total Glass Main Hig 351 6521 680 720
tons MEBh MEh cim F F grip F F arlb sqft (%) || Aux Htg 0.0 0 00 00
Floor 2,064 Preheat 0.0 0 00 00
Main Clg 4.4 52.3 G2.8 6,921 780 603 676 680 &75 T0.2 Part 0 Reheat 0.0 0 00 00
Aux Clg 0.0 0.0 0.0 i 0o o0 00 00 00D 00 ExFIr 0 Humidif -21.4 BOA A5 500
Opt Vent 0.5 6.5 6.5 BO0 BYO 860 327 V50 517 328 Roof 2,064 0 0|| OptVent 127 GO0 5.0 650
Wall 860 258 a0
Totals 4.9 58.8 Total -79.1

TRACE® Load 700 v2_3 calculated at 10:45 AM an 02/25/2001

Project Mame: Schagl for St. Michaels
Dalaset Name: CACDSWLOADTIO\WPROJECTS\EMASELDS



Room Chpﬂl;csums
By BH:...A

Adult Classroom MNo. 1

COOLING COIL PEAK  CLG SPACE PEAK | HEATING COIL PEAK TEMPERATURES
Peaked at Time; Mo/Hr: 7710 ModHr: 7410 WadHr 1341 Clg Hig
Qutside Air: OADBWEBHR: 73751735 OADB: 73 QADB: &5 SADB 680 T34
: 2 Flenum 78.0 680
Space Rat. Alr Ret. Alr Met Percent ! Bpace Percent | Space Peak Coll Peak Percent Return 78.0 68.0
Saens.+Lat.  Senslble Latent Total Of Total :  Sensible OfTotal : Space Sens Tot Sens Of Total Ret/CA 78.0 6A.0
Biuh Btuh Bluh Eluh (%) : Biuh (%) : Btuh Btuh {%6) Fn MtrTD 00 aa
Envelope Loads : ; FnBITD 0.0 00
Skylite Salr ad 0 ] 0.00: 1] 0.00 : 1] a 0.00 Fn Frict 0.0 0.0
Skylite Cond 0 0 ] 0.00 ] 0.00 1] i 0.00
Raoof Cond 2,467 0 2 487 G.69 2467 561 ¢ -5,164 -5,164 21.66 AIRFLOWS
Glass Solar 19,380 o 19,380  52.53 ! 14,380 44.03 | a 0 0.00
Glass Cond -657 o -857 =1.51: -557 -1.26 5,888 -5,088 28.89 Cooling Heating
Wall Cond B3 0 63 017 : 63 0.14 -BiE1 851 361 Vent 340 340
Parlition o 0 000 o 0.00 | o o .00 Infil 175 175
Exposed Floar 0 0  gooi | 0 0.00 ! 0 D D.00 Supply 4,852 4,852
Infiltration -4 422 4422  -11.98: -B4¥ -1.82 ¢ -10,001 -10.001 ° 41.55 Mincfm 1] 0
Sub Tofal === 16,832 0 16,932 4589 20,507 46,50 - -22,914 -22,914 95.12 Return 5,367 5,367
Internal l-oads : ; Exhaust 515 515
Lights 14,932 0 14,932 40,47 ¢ 14,932 33492 L1 a .00 Rm Exh 0 o]
Peaople 7840 7.650 2073 4,250 966 ! 0 ] Q.00 Auxil i) i)
Misc 5,973 0 0 5,973 16.19 ; 5973 13.57 ¢ 1] 0 0.00
Sub Total === 28 555 ] 0 26,555 7739 25,155 57.15 | 0 0 0.00 ENGINEERING CKS
Ceiling Load 0 i} 0 0.00 0 0.00 : 1] 0 0,60
Ouiside Mg .53 & Q -B501  EiEt 1845 -3.74 % £83% 275 388 Cooling Heating
Sup. Fan Heat 0 000 0.00 : 0 000 % OA 7.0 7.0
Ret, Fan Heat Q 0 0.00 : 0,00 : 0 0.00 cfmisq ft 277 2.77
Duct Heat Pkup 0 0 0.00 : 0.00 : 0 0.00 cfmiton 143518
COV/UNDR Sizing ] 0 D00 : o 0.00 0 Q 0.00 sq fiton 517.61
Exhaust Heat 0 o 0 000: 000 0 000 Btwhrsqft 2318 -32.09
Terminal Bypass 0 0 0 0.00 : 0.00 0o 0,00 Ma. Peaple 17
Grand Tatal ==> 36,895 0 0 36,895 100.00 | 44016 10000 ! -23,840 23,840 100,00 HEATING COIL SELECTION
COOLING COIL SELECTION AREAS Capacity Coil Airffl Ent Lvg
MEh fm F F
Total Capacity Sens Cap. Coil Airfl Enter DBAWEB/HR ~ Leave DBWEB/HR Gross Total Glass Main Hig 238 4,852 6B0 734
1ons B THER ofm F F gro F F gifio sqft  [5) )| Aux g 0.0 0 0o 0n
Floor 1,750 Preheat 0.0 0 00 00
Main Clg 3 5.9 44,0 4,852 8.0 603 &7.7 68.0 575 T0.2 Part 0 Reheat 0.0 o oo 0.0
Aux Clg 0.0 0.4 0.0 LY 00 00 00 g0 0.0 0.0 ExFIr Q Humidif -13.7 515 35 300
Opt Vent 0.3 37 a7 340 8r7.0 58.0 327 T80 51,7 328 Roof 1,750 a o Opt Vent -1B.5 340 50 650
Wall 830 255 a0
Tofals 3.4 40.6 Tatal -56.0

TRACE® Load 700 v2.3 calculated at 10:45 AM on 02252001

Project Wama: School for St. Michaels
Dataset Name: CACDS\LOADTO0PROJECTS\SMASE LDS


file://C:/CDS/LOAD700/PROJECTS/SMASE.LDS

Room Chpﬂ{(sums \

-

By BH. ...A
L= 5 it SRR GO SRS VISRRP Y |
Adult Classroom No. 2
COOLING COIL PEAK : CLG SPACE PEAK : HEATING COIL PEAK TEMPERATURES
Peaked at Time: MafHr: 7715 ; MoHr: 7115 i Mo/Hr 1371 Clg Htg
Outside Air: OADBMWEIHR: B7 /56 /33 : OADB: 87 ! QADB: 5 SADEB 68.0 725
: : Plenum 780 G680
Space  Ret Air Ret Air Met Percent ! Space Percent :  Space Peak Coil Peak Percent Return 78.0 880
Sens. +Lat.  Sensible Latent Total OF Total i Sensible OfTotal :  Space Sens Tot Sens Of Total Ret/OA 780 680
Btuh Bituh Btuh Btuh (%) Btuh (%) : Bluh Bluh {%s) Fn MbrTD 0o 00
Envelope Loads ; i FnBIATD 00 00
Skylite Salr a 0 1] 0.00: 0 0.00 : 0 0 Q.00 Fn Frict 0o 0.0
Skylite Gond 4] ¥] 1] 0.00 i) 0.00 : ] 4] Q.00
Roof Cond 7,689 0 7eas 1717 7,689 14,65 -5,164 5,184 2168 AIRFLOWS
Glass Solar 18,105 o 18,105 4043 ! 18,105 3451 0 0 000
Glass Cond 945 ] 945 211 945 1.80 : -6,888 5,888 2889 Cooling  Healing
Wall Cond 59 0 a4 D13: - 53 011 ! -861 =861 3.61 Vent 240 340
Partition a g 0OD: 0 0.00 : 0 0 000 Infil 176 175
Exposed Floor 0 g 000: 0 0.00 ! 0 0 000 Supply 5,783 5,783
Infiltration 2,344 2344 -5.23 : 1,429 272 -10,001 =-10,001 °© 41.85 Mincfm o 0
Subh Tolal === 24 454 o 24 454 8461 : 28,226 53.81 22914 -22,914 896,12 Return 6,298 6,298
Internal Loads ] : Exhaust 515 515
Lights 14,932 ] 14,932 33.34 14,932 28.47 0 a 0.00 Rm Exh a 0
Feople 7.650 7.650 17.08 ¢ 4,250 810 : [¥] 4] 0.00 Auxil i) [1]
Misc 5673 li] L] 5573 13.34 ¢ 5,873 11.30 : s] 4] 0.00
Sub Tofal ==> 28,555 0 0 28,555 6376 25,155 47,95 : 1] 1] 0.00 ENGINEERING CKS
Ceiling Load 0 0 0 000! 0 0.00 . 0 0 000
QOutside Air 8,227 a 1] -8,227 ~18.37: -§25 -1.76 ¢ =525 -925 =88 Cooling Heating
Sup. Fan Heat ] 0.00 0,00 . ] 0.00 % OA 59 58
Ret. Fan Heat 0 0 0.00 000 0 0.00 cfmisg ft 3.50 3.30
Duct Heat Pkup 0 ] 0.00 : 0.00 ¢ 1] 0.00 cfm/ton 1,432.04
OVIUNDR Sizing 0 0 0.00 a Q.00 0 0 0.00 sq ftiton 433.37
Exhaust Heat 0 0 1] 0.00 : 00g a 0.00 Btu/hr-sq ft 2rB8 -32.01
Terminal Bypass o 0o 1] 0.00 : Q.00 : i 0.0a Mo. Peopla 17
Grand Total === 44 781 0 ] 44781  100.00 52,456 100.00 -23, 840 -23 840 100.00 HEATING COIL SELECTION
COOLING COIL SELECTION AREAS Capacity Coll Alffl Ent Lvg
MBh cfm F F
Total Capacity Sens Cap. Coil Airffl.  Enter DEWE/HR  Leave DBAWB/HR Gross Total Glass Main Htg -23.8 5783 BRO 725
lons MBh MEh cfm F F arfib F F anlb sgft (%) || AuxHtg 0.0 0 06 00
Floor 1,780 Praheaat 0.0 0 00 apn
Main Clg 37 448 52.5 5,783 78.0 603 68.0 68.0 &7.5 TO0.2 Part 0 Reheaat 0.0 o o0 00
Aux Clyg 0.0 0.0 0.0 0 0o 00 00 0.0 00 00 ExFIr 1] Humidif -13.7 815 35 500
Opt Vent 0.3 3y 37 340 BY.O0 S60 327 750 517 328 || Roof 1,750 0 0|| Optvent -18.5 30 50 650
Wall Bal 255 30
Totals 4.0 48.5 Tatal -56.0

TRACE® Load 700 v2.3 calculated at 10:45 AM on 02/25/2001

Project Mame: School for St Michasls
Dataset Name: CACDS\LOADTOOWPROJECTSISMASELDS



file://C:/CDS/LOAD700/PROJECTS/SMASE.LDS

Room Chr ~ksums

1 [ ]
{ E’jl' BHiu A ]I
Atrium No. 1
COOLING COIL PEAK : CLG SPACE PEAK | HEATING COIL PEAK TEMPERATURES
Peaked at Time: Mo 7/13 MoHr: 7713 MaofHr 1311 Clg Hig
Oulside Air: OADBME/HR: B4/55/34 OADB: 84 OADE: 5 SADB GBS0 71.5
: : Planum 78.0 B3.0
Space Ret. Air  Ret. Air Met Percent | Space Percent . Space Peak Coil Peak Percent Return 78.0 B30
Sens. +Lat.  Sensible Latent Total Of Total :  Senslbla OFfTotal :  Space Sens Tot Sens Of Total Ret/OA 78.0 B8O
Btuh Bluh Btuh Btuh (%) Bluh (%) : Biuh Bluh (%) Frn MtrTD 0.0 00
Envelope Loads : : FnBIdTD 00 00
Shylite Solr G 742 0 098,792 99.13 ! 99,792 89.80 : 0 ] 0,00 Fn Frict 0o 0.0
Skylite Cand 2082 0 2,052 2.05 2,062 1.86 : =21,355 =21,355 55,34
Root Cond 4 78 ) 1,878 187 1,878 159 < 320 A.320 342 AIRFLOWS
Glass Solar 3,971 0 2,971 3.94 3,971 357 1} ¥] 0.00
Glass Cond 492 0 492 0.49 4892 0.44 : -5,009 -5099 1321 Cooling  Heating
Wall Cond 32 0 32 0.03 32 0.03 -303 =303 0.78 Vant 336 336
Parition 0 a ooo: o 0.00 : 0 ] 0.00 Infll 168 168
Exposed Floor 0 0 o000 | 0 0.00 : ] 0 00D Supply 12,250 12,250
Infiltration -2,.5946 -2.546 -2.53 942 0.85 -8 601 -8601 © 2488 Mincfm ] 0
Sub Tofal === 105,682 0 105,682 104.93 ! 109,170 98.24 @ -37 678 -37 678 g7 63 Reaturn 12,754 12,754
[nternal Loads : ; Exhaust 504 504
Lights 2867 0 2,867 2.85; 2,867 2.58 : ] L] 000 Rm Exh 1] 0
People i 0 0.00 0 0.00 | o 0 0.00 Auxil 0 0
Misc 1] 0 0 0 0,00 a 0.00 0 0 0.00
Sub Total ==>» 2,867 0 o 2,867 2.85: 2067 2.58 | 0 o 0.00 ENGINEERING CKS
Ceiling Load 1] 0 D 0.00 : 0 0.00 : 1] 1] 0.00
Qutside Air -F.879 0 o -7.879 -7.83: -914 -0.82 @ -014 -3914 2.37 Coaoling Heating
Sup. Fan Heat 0 0.00 : Q.00 : 0 0,00 e QA 2.7 2.7
Ret. Fan Heat i} L] .00 0.00 0 0,00 climisg fit 7.29 7.29
Duct Heat Pkup 0 L] 0.00 000 : 0 0.00 clmiton 1,408.37
OV/UNDR Sizing (] ] 0.00 o 000 : ] 0 0.00 sq fi'ton 193,28
Exhaust Haat 0 0 Q0 0.00 0.00 0 0.00 Btuthr-sg ft 62.08 -41.82
Terminal Bypass 0 Q 0 0.00 0.00 : 1] 0.00 No. People ]
Grand Total ==» 100,669 o 0 100,669 100.00: 111,122 100,00 -38,592 -38,592  100.00 HEATING COIL SELECTION
COOLING COIL SELECTION AREAS Capacity Coil Aifl Ent Lwvg
MEh ofm F F
Total Capacity Sens Cap. Coil Airfl Enter DB/WB/HR ~ Leave DE/WB/HR Gross Total Glass Main Htg -38.6 12,250 G68.0 V15
tons MEh MBh ofm F F gnb F F anlb sqit (%) || AuxHtg 0.0 0 00 0D
Floor 1,680 Preheat 0.0 ¢ 00 00
Main Clg B4 100.7 111.1 12,250 78.0 &80.5 GB.E G680 &75 702 Part 1] Reheat 0.0 g 00 00
Aux Clg 0.0 0.0 0.0 o 00 00 Q0 0.0 00 0.0 || ExFir 0 Humidif -13.4 S04 3.5 500
Opt Vent 0.3 36 3.7 335 870 560 327 750 51.7 328 Roof 1,680 1,512 =]n Opt Vent -18.3 336 5.0 65.0
Wwall 570 361 63
Totals B.Y 104.3 Total =703

Project Mame: Schaal for St. Michaels
Dataset Name: CACDS\LOADTOMPROJECTS\SMASE.LDS

TRACE® Load 700 v2.3 calculated at 10:45 AM on 0242572001



file://C:/CDS/LOAD700/PROJECTS/SMASE.LDS

Room Che~ksums | }

By Bh. ..A
Atrium No. 2
COOLING COIL PEAK CLG SPACE PEAK HEATING COIL PEAK TEMPERATURES
Peaked at Time: ModHr, 7 /13 Mo/Hr: 7713 ; MofHr: 1371 Clg Htg
Qutside Air: CADBAWBMR: 84 /55134 ] OADB: 84 : OADB: S SADE 2.0 711
: : Plenum 78.0 68D
Space Ret. Alr  Ret. Air Net Percent : Space Percent :  Space Peak Coll Peak Percent Returh 78D EZD
Sens. +Lat.  Sensible Latent Total Of Total :  Sensible Of Total | Space Sens Tot Sens Of Total Ret/OA 3.0 680
Eluh Btuh Eluh Biuh (%) : Btuh (%) ¢ Btuh Btuh (%) FnMirTD 00 0.0
Envelope Loads FnBWdTD 00 00
Skylite Solr 28,690 0 28,690 103.76 : 28,690 93.59 0 1] 0,00 Fn Frict 0.0 00
Shylite Cand 593 0 593 214 593 1.93 -5,140 5140 6434
Roof Cond 540 o 540 195 540 1.76 ! 380 -380 3.08 AIRFLOWS
Glass Solar 0 0 0 000: 0 0.00 0 o 000
Glass Cond 0 0 i 0.00 : 1] 004 ; 0 0 0.00 Cooling  Heating
Wall Cond ] 0 4] {}lﬂﬂ ' 1] 0.00 0 i} 0,00 Vent a7 a7
Partition 0 0 0ao: a0 0.00 : 0 a 0.00 Infil 48 48
Exposed Floar 0 D 0.00: | a 0.0a ¢ 0 0 0.00 Supply 3,379 3,379
Infiltration -3 =732 265 2 088 : -2, 760 2760 ° 2893 Mincfm 0 0
Sub Tolal ===> 28,00 0 29,081 10521 30,094 8147 -9, 280 =8,280 9725 Return 3,524 3,524
Internal Loads : ; Exhaust 1435 145
Lights B24 0 824 298 824 289 0 0 Q.00 Rm Exh Q0 1]
Feaople a 1] 0.00 | 0 0.00 : 0 1] 0.00 Auxil ] 1]
Misc a 1] a a 0,00 1] 0.00 : 1] 0 0.00
Sub Total === B24 0 0 B24 2081 B24 2,69 : 0 o 0.00 ENGINEERING CKS
Ceiling Load 0 0 ] 0.00 1 0.00 : 1] 0 0.00
Ouitside Alr 2,265 o a -2,265 -B19: -263 -0.86 : =263 263 275 Cooling Heating
Sup. Fan Heat 0 0,00 - 0.00 i} .00 T OA 249 29
Ret. Fan Heat 0 0 0.00 0.00 : 0 0.00 cimisg ft 7.00 .00
Duct Heat Pkup 1] ] 0.00 : Q.00 o .00 cfmiton 141327
OVIUNDR Sizing 0 0 0.00 ; Q 0.00 0 0 0.00 sq ftfton 201.99
Exhaust Heat 0 0 0 0.00 0.00 : 0 0.00 Btufhr-s4 ft 58.41  -38.51
Terminal Bypass L] (v 0 LA v Lo b bih No. People U
Grand Total === 27,650 0 0 27650 10000 30656 100,00 : -8,542 5,542  100.00 HEATING COIL SELECTION
COOLING COIL SELECTION AREAS Capacity Coll Alffl Ent Lvg
MBhH cfm F F
Total Capacity Sens Cap.  Coil Airfl Enter DB/WB/HR  Leave DEAVB/HR Gross Total Glass Main Htg -4.5 3,379 6O A
tonz MEBh MBh cfm F F grlb F F gilb sgft (%) || AuxHtg 0.0 o 00 00
Floor 483 Preheat 0.0 0 a0 00
Main Clg 2.3 27,7 30.7 3,379 78.0 605 G647 G8.0 &57.5 TO.2 Part L] Reheat 0.0 0 o0p 00
Aux Clg 0.0 0.0 a0 0 00 00 00 0.0 oo oo ExFlr 1] Humdif -39 145 1.5 500
Opt Vent 0.1 1.0 1.1 a7 87.0 550 327 750 5.7 3za Roof 483 435 a0 Opt Vent <53 97 50 B65.0
Wall Q 0 0
Totals 2.4 287 Total -186
Project Mame: School for St. Michaels TRACE® Load 700 v2.3 calculated at 10:45 AM on 02/25/2001

Dataset Nama: CACDS\LOADTONPROJECTS\SMASE.LDS



file://C:/CDS/LOAD700/PROJECTS/SMASE.LDS

Room Chr ~ksums )
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By BHy. A
bz wn ; e e W
Cafeteria
COOLING COIL PEAK 'CLGSPACEPEAK|  HEATING COILPEAK || TEMPERATURES
Peaked at Time: Mo/Hr: 8415 MofHr: 7/15 MofHr: 1371 Clg Heg
Cutside Air; OADBAWB/HR: 79/ 55/38 QaDB: 87 CADB: § SADB GB0 724
: : Plenum 7B.0 6.0
Space Rat. Air  Ret. Alr Met Parcent Space Percent |  Space Peak Coil Feak Percent Return 78.0 &80
Sens. + Lat.  Senslble Latent Total Of Total ! Sensible OfTotal :  Space Sens TotSens Of Total Ret/Oa 78.0 6B.0
Bluh Bluk Btuh Btuh (%) Bluh (%) : Bluh Bluh (%) Fn MirTD co 00
Envelope Loads § : FRnBIATD 00 00
Skylite Salr 0 4] 1 Q.00 0 000 0 0 0.00 Fn Frict 00 00
Skylite Cond 0 0 a 0.00 ; 0 0.00 0 0 0.00
Roof Cond 16,941 0 16,941 1529 18,332 1461 | -12,5084 12984 2230 AIRFLOWS
Glass Solar 41,700 0 A1700 3764 40,310 30,45 | 0 0 0.00
Glass Cond 234 0 234 0.21: 1,781 1.32 -12 552 -12,552 21.56 Cooling Heating
Wall Cond B4 0 64 CI.UEEE ' 234 0.18 =2 106 -2,106 3.62 Vent 2,000 2,000
Fartition ] Q 0.00; / 1] Q.00 i} 1) 0.00 Infil 440 440
Exposed Floor 1] ] ooo: ! 1] .00 i 0 0.00 Supply 14,588 14 588
Infiliration -7.,285% -1.295 -5.59 3592 .0 ’: =25 145 -25145 7 4318 ot Q )
Sub Total === 51,643 0 51,643 4662 : 65,219 49.29 . =52, 787 -52 787 90,65 Return 17.028 17.028
Intemal Loads : ! Exhaust 2,440 2,440
Lights 37,543 a a37.543 33.89 37,543 2837 :‘ 0 0 0.00 Rm Exh 0 0
People 55,000 55,000  49.85: 27,500 20.78 0 ] 0.0o Auxil Q0 0
Mizse 7,508 0 o 7,508 6.78 | 7,509 56T | 0 0 0.00
- 100,052 0 0 100052 9032| 72562  54.83 | 0 o oo [ ENGINEERING CKS
Ceiling Load o 0 a Q.00 0 0.00 Q 1] 0.00
Cutslde Alr 40,919 0 ] 40919 -36.94 ! -5,443 -4.11 5,443 -5,443 0.35 Cooling Haeating
Sup. Fan Heat 0 0.00 : 0.00 L] 0.00 Y OA 13.7 13.7
Ret. Fan Heat 0 0 0.00 : 0.00 a 0.00 efmfsg ft 3.32 3.3z
Duct Heat Pkup 0 D 0.00: 000 : 0 0.00 cfmiton 1,322 17
OVIUNDR Sizing Q D 0.00: ] 0.00 : 0 0 0.00 sq ftfton 358,80
Exhaust Heat 0 D o 0.00 : 0.00 : ] 0.00 Btufhr-se ft 3000 -52.60
Terminal Bypass a 0 o 0.00 0.00 : 0 0.00 Mo. Peopla 100
Grand Total == 110,776 0 o 110,776 100,00 132,328 100.00 | -58,230 58,230 100.00 ’_ HEATING COIL SELECTION
COOLING CGOIL SELECTION AREAS Capacity Coll Alffl  Ent Lvg
MEh cfm F F
Total Capacity Sens Cap. Coll Alrfi Enter DE'WB/HR  Leave DB/WBIHR Gross Total Glass Main Hig -58.2 14,588 6RO 724
tons MEBh MEh cfm F F agrfib F F arlb st (%) || AuxHtg 0.0 0 00 0.0
Figor 4,400 Prahoat 0.0 0 00 00
Main Clg g.2 110.8 1265 14,588  78.0 602 673 680 575 608 || Part o Raheat 0.0 0 00 00
Aux Clg 0.0 0.4 0.0 0 DO 00 00 00 00 00 || ExFir 0 Humidif 64.8 2440 35 500
Opt Vent 1.8 21.8 21.8 2,000 gr.0 58.0 327 750 517 328 Roof 4,400 L] ] Opt Vent -108.9 2000 50 850
Wall 2,150 G5 32
Totals 11.0 132.4 Tofal -231.9

TRACE® Load 700 v2.3 calculated at 10:45 AM an 0212572001

Project Name: School for St. Michasgls
Dataset Mame: CACDSWOADTOMPROJECTS\SMASE.LDS



file://C:/CDS/LOAD700/PROJECTS/SMASE.LDS

; | Room Che 'i{_(s ums ‘ )

By BH. .. .A |\
Classroom Ne. 1
COOLING COIL PEAK ' CLG SPACE PEAK HEATING COIL PEAK TEMFERATURES
Peaked at Time: MafHr, 7/15 ModHr: 715 MovHE 1371 Clg Hig
Qutside Air: OADBMWEB/HR: 87 /5633 oaADE: &7 QADB: 5 SADB 680 740
: ; Pleniim T80 &8O
Space Ret. Air Ret. Air Nat Percent ; Space Percent | Space Peak Cofl Peak Parcant Return 780 68.0
Sens. + Lat.  Senslble Latent Total Of Total :  Sensible OfTotal :  Space Sens Tot Sens OF Total Ret/OA 780 68,0
Etuh Blukh Efuh Etuh (%) : Btuh (%) Btuh Btuh {35} Fn MtrTD 00 gno
Envelope Loads FnBITD 00 0.0
Skylite Solr 0 0 0 0.00 : i} 0.00 : i o 0.00 Fn Frict 0o 00
Skylite Cond 1] 0 0 0.00 0 0.00 - ] 0 0.00 A
Foof Cond 11,533 0 11,533 2478 11,533 2056 -7, 746 -7 746 23.20 AIRFLOWS
Glass Solar 5,525 0 6525 1402 6,525 1163 | ] o 0.00
Glass Cand 1,215 o 1215 281! 1,215 217 | -8,951 8951 2681 Cooling  Heating
Wall Cond -1 0 -1 0.00 -1 0.00 : -TG0 -7G60 228 Vent 340 340
Partition 0 0 o0b: 1] 0.00 0 ] 0.00 Infil 263 263
Exposed Floor 0 D 0.00 : | ] 0.00 1] 0 0.00 Supply 6,184 6184
Infiltration -3,515 -3.519 =755 ; 2,143 3.82 =15,001 -13,001 ° 44,94 Mincfm 0 a
Bub Talaf === 15,756 0 15756 3386 21,415 2818 : -32,458 32458 67.23 Return 6,787 6787
[nternal Loads ' H Exhaust 603 603
Lights 22,398 1] 22,398 48.13 ; 22,358 3093 & ] 0.00 Rm Exh 0 0
People 7,650 7ES0  16.44 4250 7.58 | 0 i 0.00 Auxil 0 0
Misc 8,959 0 0 8,959 18.25 : 8,954 1587 1] 1] 0.00
Sub Total ==> 39,007 0 0 39007 8382 35607  B3AT 0 0 000 r ENGINEERING CKS
Ceiling Load 0 0 1} 0.00 o 0.00 : 0 0 0.00
Outside Air -8,227 0 1] -8,227 -17.68 . 925 -1.85 ! -825 -525 277 Cooling Heating
Sup. Fan Heat g 0.00 Q.00 ! a Q.00 % OA 55 55
Ret. Fan Heat 0 0 0.00 ! 0.00 0 0.00 cfmisg it 2,36 2.36
Duct Heat Pkup ] 0 0.00 : 0.on i 0.00 cfmiton 1,477.92
OVIUNDR Sizing ] 0 0.00 a Q.00 ; 0 0 0.00 sq ft'ton 627.34
Exhaust Heat 1] 0 [ 0.00: 0.00 : 1] 0.00 Btu/hr-sq ft 19.13 -2586
Terminal Bypass 0 0 ] Q.00 0.00 : 0 0.00 No. People 17
Grand Tatal === 46,536 0 0 46,536 100,00 . 56,007 10000 : -33,363 33,383  100.00 HEATING COIL SELECTION
COOLING COIL SELECTION ' AREAS i Capacity Coll Al Ent Lvg
MEh cim F F
Total Capacity Sens Cap. Coil Airfl Enter DEMB/HR  Leave DBAWB/HR Gross Total Glass Maln Hig 334 6,184 &80 740
lons MBh MBh cfm F F grib F F grlb sqft (%) || AuxHtg 0 0 00 oo
Floor 2,625 Preheat 0.0 0 00 00
Main Clg 39 46,5 561 6,184 780 603 676 B30 &7V.5 T0.2 Part 0 Reheat 0.0 o0 00 00
Aux Clg 0.0 0.0 0.0 1] 00 0.0 00 0.0 00 0.0 ExFlr 0 Humidif -16.0 603 35 500
Opt Vent 0.3 a7 ar 340 B7.0 560 327 75.0 AT 328 Roof 2625 0 0 Opt Vant -18.5 340 50 B850
Wall 750 225 30
Totals 4.2 50.2 Total 678

Project Name:  School for St. Michaels
Dataset Mame: CACDSWOADTONPROJECTSSMASELDS

TRACE® Load 700 v2.3 calculated at 10:45 AM an 02/25/2001
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_| Room Chr ksums | )

| By BHreA ‘
Classroom No. 2
COOLING COIL PEAK :CLG SPACE PEAK : HEATING COIL PEAK TEMPERATURES
Peaked at Time: Maidr: T/15 MoiHr: 7415 g MofHr: 1371 Clg Hig
Crutside Air; OADBAVE/HR: 87 F56 /33 : DADB:; &7 OADB: 5 S5ADB 680 V4.0
: : Plenum 8.0 &A.0
Space Ret. Air Ret. Air Het Parcent Space Parcent | Space Peak Coil Peak Percent Return 78.0 68.0
Sens. + Lat.  Senslble Latent Total Of Total : Sensible OfTotal :  Space Sens Tot Sens Of Total Ret/OA 78.0 68.0
Btuh Bluh Btuh Btuh (%) - Btuh %) : Bluh Bluh 155 FnMtiTD 0.0 00
Envelope Loads : § FnBIATD 00 00
Skylite Solr 0 0 0 000 0 0.00 : i} (] 0.00 Fn Frict 0o 00
Skylite Cand i} 0 a .00 : 0 0.00 : 0 0 0.00 Ty
Roof Cond 11,533 Y 11,533 2478 11,533 20,56 : 7746 7746 23.20 AIRFLOWS
Glass Solar 6,525 0 6,525 1402 6,525 11.63 0 a 0.00
Glass Cond 1,215 0 1,215 2611 1,215 247 ¢ -8,951 8951 26.81 Coollng  Heating
Wall Cond -1 ] -1 000 -1 0.00 : -760 -T60 2.28 Vent 340 340
Partition 4] 0] 0.00: i ] 0,00 0 0 D.00 Infil 253 263
Exposad Flaor n 0 0.00 ¢ 1] 0.00 ] 1] 0.00 Supnly 6.184 f,184
Imfiltration =3,5915 -3,515 =755 2,143 3.82 : -15,001 -15001 ° 44.94 Mincfm a #]
Sub Total ==> 15,756 0 15,756  33.86; 21,415 38.18 ! -32,458 32458 9723 Return 6,787 6,787
Internal Loads : : Exhaust BO3 603
Lights 22,398 0 22,398 4843 22398 3993 : 0 0 000 Rm Exh 0 0
People 7650 7,680 16.44 : 4280 7.58 : a 1] 0.00 AT o V]
Misc 8,959 0 0 8,959 19.25: 8,959 15,97 ¢ 0 0 0.00
Sub Tolal === 39,007 L1} 0 39,007 &3@2! 35,607 63.47 | 0 0 0.00 ENGINEERING CKS
Ceiling Load 0 0 0 000 0 0.00 0 0 000
Cutside Alr 8,227 0 i] 8,227 176 925 165 | 925 525 2.77 Cooling Heating
Sup. Fan Heat 1] 0.00 - 0.00 - 1] .00 % QA 5.8 545
Ret. Fan Heat 0 0 0.00: 0.00 : 0 0.00 cfmisq ft 236 238
Duct Heat Pkup 0 0 0.00: 0.00 : ] 0.00 cfmiton 1,477.92
OV/UNDR Sizing ] a 0.00 0 0.00 0 o 0.00 sq ft'ton 627.34
Exhaust Heat 0 H Q 0.00 0.00 0 0.00 Btwhr-5q ft 19.13 -25.86
Terminal Bypass 1] o 0 0.00: 0.00 ; 0 0.00 No. People 7
Grand Total === 46,536 o] 0 45,536 100.00 : 56,097  100.00 : -33,383 33,383 100,00 HEATING COIL SELECTION
COOLING COIL SELECTION AREAS Capacity Coil Aiffl Ent Lvg
MEh cim F F
Tatal Capacity Sens Cap.  Caoil Airfl Enter DEMVBI/HR  Leave DBANVB/HR Gross Total Glass Main Hig -33.4 6,184 &80 74.0
fons MBh MEBh cfm F F grib F F gilb sqft (%) Aux Htg 0.0 0 00 00
Floor 2,625 Prehoat 0.0 0 o0 0.0
Main Clg 39 46.5 56.1 6,184 780 603 676 88.0 575 702 Part ] Reheat 0.0 0 00 00
Aux Clg 0.0 0.0 0.0 0 00 00 00 0.0 00 00 || ExFir 0 Humidif -16.0 603 3.5 500
Cpt Vent 0.3 37 37 340 870 580 327 750 517 328 || Roof 2,625 0 0|| OptVent 185 340 5.0 65.0
wall 750 225 30
Totals 4.2 s0.2 || _Total BTG
Froject Name: School for St. Michaels TRACE® Load 700 v2.3 calculated at 10:45 AM on 02/25/2001

Dataset Mame; CACDSLOADTIOPROJECTHEMASE LDS
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Room Cheﬂ-tsums

) )
By BH. ...
Classroom Mo. 3
COOLING COIL PEAK : CLG SPACE PEAK : HEATING COIL PEAK TEMPERATURES
Peaked at Time: MofHr: 7715 MafHr: 7115 MaHr 1371 Clg Htg
Outside Air; CADBAWEBMHR, 87 F 06733 OADB; &7 OADB: 5 SADB 68.0 741
1 : Plenum 78.0 68.0
Space Ret. Air Rel. Air MNet Percent Space Percent Spaceo Peak Coil Peak Percent Raturn T80 680
Sens.+Lat. Sensible Latent Total Of Total : Sensible OfTotal :  Space Sens TotSens Qf Total RetiOA T80 68.0
Biuh Btub Biuh Btuh (%) : Btuh (%) : Btuh Btuh (%) Fnn MtTD 00 00
Envelope Loads : § FnBIdTD 00 00
Skylite Salr 0 0 a 0,00 : 1] 000 0 0 0.00 Fn Frict 00 00
Skylite Cond 0 0 a 0.00: 0 0.00 : ] 0 0.00
Roof Cond 11,533 0 11,533 22.00 : 11,533 18861 -7, 746 -7, 746 20.55 |_ AIRFLOWS
Glass Solar 11,880 o 11BHD 2266 11 BEO 1947 0 0 000
Glass Cond 1,688 0 1,688 322 1,688 272 -12,394 -12,394 32,89 Cooling Heating
Wall Cond 62 0 62 0.12 G2 0.10 -1,621 -1,621 4,30 Vent 340 340
Fartition 1] 0 0.00 ] 0.00 ; ] 1] 0.00 Infil 263 263
Exposed Floor ] 0 0oo: a 000 : ] i} 0.00 Supply 6,833 6,833
Infiltration -3,515 -3,515 6.71 : 2,143 345 -15,001 =15,001 ° 39.80 Mincfm V] 1}
Sub Total === 21,647 0 21,647 41,29 : 27 308 44,05 ; -38, 763 =36,763 97.54 Return 7436 7,436
Internal Loads ) i Exhaust 03 603
Lights 22,388 i) 22,398 4272 22,398 3613 ¢ 0 0 0.00 Rm Exh 1] a
People 7,650 7.650 14.58 : 4 250 686 : 0 0 0.00 Auxll 1] W]
Mizc 8,959 Q o 8,959 17.09 . 8,958 1445 : 0 ] 0.00
Suh Total ==> 39,007 0 0 39,007 7440 35,607 57.44 : 0 0 0.00 ENGINEERING CKS
Celling Load 0 (i} o 0.00 ; 0 0.00 : ] 0 0.00
Outside Alr -8,227 1] LH -8,227  -1569: =925 =1.49 : 825 G258 2.46 Cooling Heating
Sup. Fan Heat o 0.0o0: 0.00 ! 1] 0.00 % OA 5.0 5.0
Ret. Fan Heat | a 0.00 : 0.00 . ] 0.00 cfmisqg ft 2.60 2.60
Duct Heat Pkup Q 0 0.00 : 0.00 : 0 .00 cimiton 1,461.64
OVIUNDR Sizing a 0 0.00 i} 0.00 : 0 0 0.00 sq fifton 561.47
Exhaust Heat 4] 0 4] 0.00 - 0,00 0 0.00 Btufhrsq ft 2137 -27.50
Terminal Bypass 0 0 0 0.00: 0.00 ] 0.00 Mo. People 17
Grand Total ==> 52 426 0 0 52,426 100,00 : 61,987 10000 | -37,668 -37.688  100.00 HEATING COIL SELECTION
COOLING COIL SELECTION AREAS Capacity Coll Aiffl Ent Lvg
MBh cim F F
Total Capacity Sens Cap. Coil Alrfl Entar DEPVB/HR ~ Leave DEANWBIHR Gross Total Glass Main Hig arT 6,833 B0 T4.1
tons MEh MBh cfm F F arlb F F grilh sgfl (%) || AuxHig 0.0 D 00 a0
. Floor 2625 Prehaat 0.0 0D 00 Qo
Main Clg 4.4 524 52.0 5,833 7RO 603 BYEB 6.0 575 70.2 Part i} Reheat 0.0 0 00 00
Aux Clg 0.0 0.0 0.0 a 00 00 00 00 00 00 ExFir 0 Humid[f -16.0 603 35 500
Opt Vent 0.3 37 3.7 340 87O 60 327 750 517 32.8 Roof 2,825 ] 0| OptVent -18.5 340 5.0 B50
Wall 1,450 330 23
Totals 4.7 56.1 Tatal -T2.2

TRACE® Load 700 2.3 calculated at 10:45 AM on 02/25/2001

Project Name: School for St Michaels
Dataset Mame: CACDS\LOADTOMPROJECTS\SMASE.LDS



file://C:/CDS/LOAD700/PROJECTS/SMASE.LDS

Room Che "\(sums

I By BH. A
Classroom No. 4
COOLING COIL PEAK (CLG SPACE PEAK ! HEATING COIL PEAK TEMPERATURES
Paaked at Time: MoHr: 9/14 MafHr: 9/14 Mo/Hr 1371 Clg Hig
Chitaida Air: CADBMWB/HR: 76/53 735 OADB: 75 CADE: 5 SADB 68.0 724
: : Flenum B0 680
Space Ret. Air ReL Air Met Percent : Space Percent :  Space Peak Coil Peak Porcent Return 780 BB.O
Sans. +lat  Saensible Latent Total Of Total |  Sensible  Of Total ! Space Sens Tot Seans Of Total Ret/iOg TEO GB.O0
Btuh Bluh  Btuh Biuh (%) Biuh (%) : Bluh Btuh (%) FnMurTD 00 0.0
Envelope Loads § ; FnBIdTD 00 0.0
Skylite Solr a a 0 0.00: g 0.00 0 0 0.00 Fn Frict 00 0.0
Skylite Cond g g 0 0.00 ! a 0.00 0 o 0.00
Roof Cond 8644 i BE44 1535 8644 13.28 7,746 7,746 2718 AIRFLOWS
Glass Solar 22,275 0 22275 39.56 22275 3401 1] ] 0.00
Glass Cond =107 0 =107 -0.19 =107 016 : -4,064 -4.064 1426 Cooling Heating
Wall Cond 10 0 10 0.02 : 10 0.01 -TED -TED 267 Vent 340 340
Partition 0 0 000 ] 0.00 : D 0 000 Infil 263 263
Exposed Floor a ] 0.00 : | 0 Q.00 : o 0 0.00 Supply TATT 777
Infiltration 5,712 5712 -10.14 -397 061 ¢ -15,001 -16,001 ° 5264 Mincfm 0 0
Sub Tofal == 25,109 ] 25108 44,59 30,424 46.73 -27,571 27,571 B5.75 Return 7.780 7.780
Internal Loads : i Exhaust 603 603
Lights 22,398 ] 22,308 39,78 - 22,398 34.40 a 0 Q.00 Rm Exh 0 0
People 7,650 7,650 13.89 . 4,250 6.53 a a Q.00 Auxil 0 ]
Misc 8,958 0 0 8,955 15.91 ! 8,959 13.76 : 0 i} 0.00
Sub Total ==> 39,007 o ] 39007 69.27 35,607 54.69 : o D 0.00 ENGINEERING CKS
Ceiling Load 0 0 L] 0.00 0 0.00 : 1] ] 0.00
Qutsida Alr -7, 805 0 L -r 805 -13.86: 925 -1.42 : -925 =925 3.25 Cooling Heating
Sup. Fan Heat 0 .00 0aa - ] 000 % OA 47 47
Ret. Fan Heat 0 a 0.00: 0.00 U] 0.00 clinfsg ft 273 273
Duct Heat Pkup 0 a 0.00 : 0.00 a 0.00 cfmitan 1,435,739
OVIUNDR Sizing 0 0 0.00 : a 0.00 0 a 0.00 =q ftfton 525,13
Exhaust Heat g a ] 0,00 ; 0.00 a .00 Btwhr-sq ft 22,85 -24.00
Terminal Bypass 0 0 0 0.00 - 0.00 ¢ a 0.00 Mo. Peopla 17
Grand Total ==» 56,310 0 o 56,310 100.00 65,106 100.00 | -28 496 28486 100.00 HEATING COIL SELECTION
COOLING COIL SELECTION AREAS Capacity Coll Alfl Ent Lvg
MEBh dm F F
Total Capaclty Sens Cap. Coil Alrfl Enter DEMEB/HR  Leave DBAWB/HR Gross Total Glass Main Htg 285 7177 BBO 724
fans MBh MEh cfm F F arlb F F grih sqft (%) Aux Hig Do 0 00 o0
Floor 2625 Preheat 0.0 0 00 00
Main Clg 4.7 56.3 65.1 TAT7 78.0 604 681 680 575 TFO0.2 Part ] Reheat 0.0 a0 oo 00
Aux Clg 0.0 0.0 0.0 0 00 00 0.0 00 0.0 0.0 ExFlr 0 Humidf -16.0 603 35 500
Opt Vent 0.3 37 3.7 340 87.0 S60 327 750 917 328 Roof 2,825 0 ¥] Opt Vent -18.5 340 50 650
Wall 750 225 o
Tatals 5.0 0.0 J Tatal -63.0

Project Name: School for St. Michaels
Datazet Mame: CACDS\WLOADTONFROJECTS\SMASE. LDS

TRACE® Load 700 v2.3 calculated at 10:45 A on 02/25/2001
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Room Che - '$5urn5

By BHk. A
Classroom Mo, 5
COOLING COIL PEAK : CLG SPACE PEAK ! HEATING COIL PEAK TEMPERATURES
Peaked at Time: Mo/Hr: 7710 MaoiHr: 7510 Mo/He: 13171 Cla Hrg
Quilside Afr: CADBMWB/HR: 73751735 OADB: 73 oaADB: S SADB g8.0 F2.7
: : Plenurm T80 B8.0
Space Ret. Air Ret. Alr Net Percent : Space Percent | Space Peak Coll Peak Percent Return 78.0 B850
Sens. +Lat.  Sensible  Latent Total Of Total !  Sensible OfTotal |  Space Sens Tot Sens Of Total RetioA, 78.0 E2.0
Btuh Btuh Btuh Bituh l"..-"n}g Biuh (%) ¢ Btuh Btuh (V) Fn MtrTD 0.0 0.0
Ervelope Loads : : FaBWID 00 an
Shylite Solr L] 0 0 0.00 : 0 0.00 0 0 0.00 Fn Frict 0.0 0.0
Shylite Cond o 0 o 0.00 : a 0.00 : ] 0 0.00
Reaf Cond 3,701 o 3,701 712 3,704 .08 | 7,745 7746 27.18 AIRFLOWS
Glass Solar 24,750 0 24,750 47,61 24,750 40.64 0 a 0.00
Glass Cond 334 0 -334 D64 -334 -0.55 -4 064 4,064 1426 Cooling  Healing
Wall Cond 29 o BS 017 : a9 015 =760 -7ad 287 Vent 340 340
Partition D 0 000: 0 0.00 | ] 0 000 Infil 263 263
Exposed Fioor D o 0.00: ! Q .o 0 ] 0.00 Supply 6,713 6,713
Infiltration -5,633 -6,633 1276 -1.271 -2.09 =15,001 15001 ° 52,64 Mincfm 0 ]
Sub Total === 21,574 H 21,574 41,50 26,936 44,23 27,571 -27.5M 89675 Return 7316 736
Internal Loads : : Exhaust 603 B03
Lights 22,3588 0 22,398 4308 ; 22,398 3678 - 0 0 0.00 Rm Exh 0 0
People 7,650 7.650 14711 4,250 6.98 0 0 000 Auxil 0 i]
Misg &,959 a i} 8,959 1723 8,950 1471 ] L 0.00
Sub Talal === 35,007 0 0 39,007  T75.03 35,607 58,47 ! a 0 0.00 ENGINEERING CKS
Ceiling Load 0 o 0 000! 0 0.00 : 0 0 0.00
Qutside Air -8,591 a a -8,591 -16.52 -1,646 270 ¢ 925 925 3.25 Cooling Heallng
Sup. Fan Heat 0 0.00 0.00 : ] 0.00 % 0A 5.1 51
Ret. Fan Heat 4] 0 0.00: 0.00 : 4] 0.00 cfmizg ft 2,56 2.56
Duct Heat Pkup 4] ¥] D.00: 0.00 v} 0.00 cfmiton 1,447 21
OVIUNDR Sizing 0 0 0.00 : Q 0.00 : 4] 4] 0,00 gq fiiton 565.88
Exhaust Heat 0 Q 0 D.00 Q.00 0 0.00 Btu/hr-sq it 2121 -24.00
Terminal Bypass 0 0 1] 0.00: 0.00 : 0 0.00 MNo. People 17
Grand Total ==> 51,989 o 0 51,588 100,00 ; 60,897  100.00 ! -28,456 28486  100.00 HEATING COIL SELECTION
COOLING COIL SELECTION AREAS Capacity Coil Alrfl Ent Lvg
MBh cfm F F
Total Capacity Sens Cap. Coil Airfl  Enter DB/WB/HR  Leave DB/WEB/HR Gross Total Glass Main Htg -28.5 6,713 680 727
tons hiBh MBh efm F F arlb F F adib sqft (%) [| Aux Htg 0.0 0 00 00
Floor 2,625 Preheat 0.0 0D 00 00
Main Cig 43 SZ4 604 5,713 TAN 603 B0 680 5748 702 Park i RFaheat an 3 240 o0
Aux Clg 0.0 0.0 0.0 a 00 0o 0O 0.0 00 0.0 ExFir 0 Humidif -16.0 E03 35 500
Opt Vent 0.3 37 3T 340 &0 SBD 32TV TEO 517 328 Roof 2625 D 0|| OptVent -18.5 30 50 650
Wall 760 225 30
Tolals 48 E8T Tatal 3.0
Praject Name: School for St. Michaels TRACE® Load 700 v2.3 calculated at 10:45 AM on 02/25/2001

Dataset Mame: CACDSILOADTOOPROJECTS\SMASE.LDS
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Room Ghr*k(sums

| E'y’ BHi...A
Classroom No. 6
COOLING COIL PEAK :CLG SPACE PEAK HEATING COIL PEAK TEMPERATURES
Paaked at Time: MaoiHr: 7415 MofHr: 7 f15 MaMHr: 1371 Clg Hig
Outzide Air: OADBNB/RR: BF f 56733 0ADB: 87 OADB: 5 SADB B0 T2.0
; : Plenum 8.0 B8.0
Space Ret. Air Ret. Alr MNet Percent: Space Percent : Space Peak Coil Peak Percent Return 78.0 680
Sens. + Lat.  Sensible  Latent Total Of Total . Senslble OfTotal | Space Sens Tot Sens Of Total Ret/OA 78.0 680
Bluh Btuh Btuh Btuh (%) Etuh (%) ¢ Btuh Btuh (%) FnMtrTD 0.0 00
Envelope Loads i : FnBIdTD 00 0.0
Srylite Suh i o & Q0 2 [VRV VR v 2 oo n Frict DS 00
Skylite Cond 0 i) 1] 0.00 ; ] 0.00 : 0 i 0.00
Raoof Cond 11,533 ] 11,533 1882 11,533 16.13 ¢ 7746 746 2718 AIRFLOWS
Glasz Solar 22,500 0 22,500 3632 22,500 3146 4] 0 0.00
Glass Cond S6Y Q 567 0.92 67 078 - -4 064 -4.064 1426 Cooling Heating
Wall Cond a0 o B3 014 : L] 012 : -FE0 =FE0 267 Vent 340 340
Fariition o 0 goo: 0 0.00 : 0 0 0.00 Infil 263 263
Exposed Floor o a 0.00: 0 0.00 0 0 .00 Supply 7,884 7 B4
[nfiltration -3.515 -3,515 -5.67 2,143 3.00 : -15,001 -15,001 ° 52.64 Mincfm 0 Q
Sub Tolal === 31,174 ] 31,174 50.32 36,833 51.50 -27.571 -27.871 96.75 Return 8,486 8,486
Internal Loads : : Exhaust 603 503
Lights 22,398 a 22398 3615 22,3598 31.32 ¢ ] 0 .00 Rm Exh 0 0
Peaple 7.650 7680 1235 4,250 594 | ] g 0.00 Auxil 0 0
Misc B,959 a a 8,958 14.46 : 8,959 12.53 i} 0 0.00
Sub Tolal ==> 39,007 0 0 39,007 6296 35,607 49.79 | ] 0 000 ENGINEERING CKS
Ceiling Load o o o 0.00 0 0.00 | ] ] 0.00
Qutside Air -8,227 o 0 8,227 1328 925 -1.29 ¢ 925 -925 3.25 Ceoling Heating
Sup. Fan Heat o 000 : 000 : 0 0.00 % OA 4.3 4.3
Ret. Fan Heat o i) 0.00 | 0.on o 0.00 cfmfsq ft 3.00 3.00
Duct Heat Phup o 0 000 : 0.00 - 0 0.00 cimfton 1,441.49
OWIUNDR Sizing §] 0 0.00 0 0.00 4] 0 0.00 sq ftiton 479.97
Exhaust Heat o o o 0.00 Q.00 o 0.00 Biuw/hr-sq ft 2500 -24.00
Terminal Bypass o 0 0 0.00 : 0.00 ! 0 .00 No. People 17
Grand Total ==> 61,953 o 0 61953 100.00: 71514 100.00 ! -28,496 -28,496  100.00 HEATING COIL SELECTION
COOLING COIL SELECTION AREAS Capacity Coil Airfl Ent Lvg
MEBEh ¢fim F F
Total Capacity Sens Cap. Coll Airfl  Enter DEAWB/HR  Leave DBAWE/HR Gross Taotal Glass Main Htg -28.5 7,884 680 720
tons MBh MEh cim F F anlb F F grlb sqft (%) || AuxHig 0.0 0 00 00
Floor 2,625 Praheat 0.0 a0 0o oo
Main Clg 5.2 62.0 71.5 7.884 780 604 682 680 575 702 || Part D Reheat 0.0 0 DO 00
Aux Clg 0.0 0.0 0.0 0 00 00 0D 00 oo o0 || ExFir 0 Humidif -18.0 803 35 S0.0
Opt Vent 0.3 37 a7 340 B7T0 550 327 750 517 328 || Roof 2,625 ] 0|| Optvent -18.5 340 50 650
Waill 750 225 30
Totals 5.5 65.6 Total -63.0
Project Nama: School for St Michaels TRACE® Load 700 v2.3 calculated at 10:45 AM on 02/25/2001

Dataset Mame: CACDSILOADTOPROJECTS\SMASE.LDS
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-. Room Che ‘jsums )

By BHk-A
- Classroom No. 7
COOLING COIL PEAK : CLG SPACE PEAK HEATING COIL PEAK TEMPERATURES
Peaked at Time: MefHr: 7 £10 MeiHr: 7410 MafHr: 1311 Clg Htg
Outside Air: OADBAMWEBMHR: 73751/35 OADB: 73 oADB: S5 sape §8.0 T27
| : Plenum TE.0 6A.0
Space Ret. Air  Ret. Air Net Percent: Space Percent '5 Space Peak Coll Peak Parcent Retumn THO BED
Sens. + Lat.  Sensible Latent Total Of Total: Sengible Of Total | Space Sens Tot Sans Of Total RetfOA 780 B8O
Etuh Bluh Etuh Eluh [%]) : Btuh (%) Btuh Btuh (%) Fn MtrTD 0.a 0.0
Envelope Loads FnBIdTD 0.0 00
Skylite Solr 0 0 0 000! 0 0.00 | ] 0 0.00 Fn Frict 0.0 00
Skylite Cond ] o o 0.00 0 0.00 | i] ] 0.00
Roof Cond 3,701 0 3,704 712 3,701 6.08 7,746 7746 2718 AIRFLOWS
Glass Solar 24,750 0 24,750 4761 24750 4084 | 0 0 000
Glass Cond -334 o -334 064 334 -0.55 | 4,064 4064  14.25 Cooling  Heating
Wall Cond 1) 0 8o 0.7 849 0.15 | 780 -780 267 Vent 340 340
Partition 0 1] 0.00 : | i} 0.00 : 0 a 0.00 Infil 263 263
Exposed Floor o o 0.00 | 0 0.00 : o 0 0.00 Supply 6,713 6,713
Infiltration 5,633 -6,633 1276 1,271 -208 : -15,001 -15,001 * 52.64 Mincfm ) 0
Sub Tolal ==> 21,574 0 21,574 41.50 26,936 4423 : -27.571 27,571 896,75 Return 7,316 7316
Internal Loads : : Exhaust 603 603
Lights 22,398 i} 22398 43.08 22,398 3678 ! 0 0 0.00 Rm Exh 0 0
Peopla 7,650 750 14.71 4,250 6.98 : a 0 0.00 Auxil 0 1]
Misc 8,959 i] 0 8,958 17.23 8,850 14.71 . i L] 0.00
Sub Tolal ==> 39,007 0 0 39,007 7503 ! 35,607 5847 | 0 0 0.00 ENGINEERING CKS
Ceiling Load 0 0 0 0.00 1] 0.00 0 0 0.00
Outside Alr -8,591 4] 4] -8,591 -16.52: -1,646 -2.70 ¢ =925 -925 .25 Cooling Healing
Sup. Fan Heat o 0.00 : 0.00 : 0 0,00 % DA 5.1 5.1
Ret. Fan Heat 0 0 0.00 0.00 : 0 0.00 cfm/fsq ft 2.5 2.56
Duct Heat Pkup o 0 0.00: 0.00 : 0 0,00 cimiton 1,447 21
OVIUNDR Sizing 0 1] Q.00 4] 0.00 : 0 4] 0.00 gq ftiton 565.88
Exhaust Heat 0 0 ¢ 000; 0.00 : 0 000 Btuhrsqft 2121  -24.00
Terminal Bypass ° o 3] oo .00 ; (1] ©.oh No. People 17
Grand Tofal ==> 51,989 0 ¢ 51989 100.00:  G0897  100.00 : -28,496 -28,496  100.00 HEATING COIL SELECTION
I —
COOLING COIL SéLEGTIU'H ¢ AREAS Capacity Coil Airfl Ent Lvg
MBh efm F F
Total Capacity Sens Cap. Coil Airfl  Enter DE/AWB/HR ~ Leave DBWE/HR Gross Total Glass Main Htg -28.5 6,713 B8.0 72.¥
tons MEBH MBh cfm F F aulkb F F grilb sqft (%) Aux Htg 0.0 o 00 o0
Floor 2,625 Preheat 0.0 D 00 00
Main Clg 4.3 g2.0 60.9 6713 780 603 G880 680 575 702 Part 1] Reheat 0.0 0 00 00
Aux Clg 0.0 0.0 0.0 0 00 O0 0D 00 o0 00 || ExFlr 0 Humidif -16.0 603 35 EO.O
Opt Vent 0.3 a7 a7 340 87.0 860 327 5.0 517 328 Roof 2,625 0 0| OptVent -18.5 340 50 &50
Wall 750 225 a0
Totals 4.6 557 Total -53.0

Project Nama: School for 5. Michaels
Diataset Mame: CACDS\LOADTOOPROJECTSISMASE LDS

TRACE® Load 700 v2.3 calculaled at 10:45 AM on 02/25/2001



file://C:/CDS/LOAD700/PROJECTS/SMASE.LDS

Room CFH tksums )

By BrnRA
Classroom No. 8
COOLING COIL PEAK : CLG SPACE PEAK : HEATING COIL PEAK TEMPERATURES
Peaked at Time: MafHr, 7715 Mo/HE 715 : MoiHre 1371 Clg Htg
Outsida Air: OADBAWB/HR: 87 /56133 ; OADB: 87 : OADB: 5 SAPB 63.0 72.0
: : Plenum 78.0 EBB.O
Space Ret. Air Ret. Air Net Percent Space Percent ;. Space Peak Coll Peak Percent Return T8.0 680
Sens. +Lat.  Sensible Latent Total Of Total . Sensible OfTotal | Space Sens Tot Sens  Of Total Ret/OA 78.0 GB.O
Biuh Buh  Btuh Biuh (%) : Bluh (%) Btuh Btuh (%) FnMuTD 00 00
Envelope Loads : ; FnBldTD 0.0 0.0
Skylite Solr D ] 0 0.00 : 0 0.00 : 0 a 0.00 Fn Frict 00 00
Skylite Cond o o] 0 0.00 ; 0 0.00 : Q 1] 0.00
Roof Cond 11,533 0 11,533 1862 11,533 16,13 | 7,745 7,746 2748 AIRFLOWS
Glass Solar 22,500 4} 22,500 3632 22,500 3145 | 0 0 0.00
Glass Cond 567 0 151 0.92: 5G7 0749 ! 4,064 -1,064 14.26 Cooling Heating
Wall Cond 89 0 8o 044: 8o D12 ¢ ~760 -760 2.67 Vent 340 340
Parlition 0 0 0oo: 0 0.00 | 0 0 0.00 Infil 263 263
Exposed Floor 0 0 000 0 0.00 : 0 0 000 Supply 7,884 7,884
Infiltration 3,515 -3,515 -5.67 : 2,143 300 ; -15,001 -15001 ° 52.64 Mincfm a L]
Sub Total === 3174 0 3,174 60032 35,833 51.50 ! 27,571 -27.871 S96.75 Return 8,486 #4868
Internal Loads ; ; Exhaust 603 603
Lights 22,388 0 22,393 36.15 22,3408 3.32 . ] 0 0.00 Rm Exh i 0
People 7,650 7,650 1235 4,250 5.94 . 1] 0 0.00 Auxil 0 0
Misc 8,959 0 0 8,959 1446 84959 12,53 0 0 0.00
Sub Tolal === 39,007 0 0 39,007 6296 35,607 4878 | 0 a 0.00 ENGINEERING CKS
Ceiling Load 0 0 0 000! 0 D.00 ! 0 0 000
Quiside Air -B8.227 0 Q 8,227  -13.28: =825 -1.29 923 425 3.25 Cocling Heating
Sup. Fan Heat 1] 0.00 - 0.00 : 0 0.00 %o OA 4.3 4.3
Ret. Fan Heat 0 0 0.00 : 0.00 ! 0 0.00 cfmisg ft 3.00 .00
Duct Heat Pkup ] a 0.00: 0.00 : 0 0.00 cfmiton 1,441.45
OVILNDR Sizing o ] 0.00 : a 000 - o 0 0.00 sq ftiton 478.97
Exhaust Haat o ] a 0.00 | 0.00 : 1] 0.00 Btufhr-5q ft 25.00 -24.00
Terminal Bypass 0 0 a 0.00 ; 0.00 : 0 0.00 No. Peaple 17
Grand Total ==> 61,853 ] ] B1,063 100,00 71,514 10000 : -28,496 28,496 100.00 HEATING COIL SELECTION
COOLING COIL SELECTION AREAS Capacity Coll Alfl Ent Lvg
MER cfm F F
Total Capacity 3ensCap. Coll At Enter DEANDIAR  Leave DBANBHR Gross Total Glass Wialin Htg 285 78B4 BBED F2O
tans MEh MEh cfm F F gib F F grlb sqft (%) || AuxHtg 0.0 ¢ 00 00
Flaor 2,625 Praheat 0.0 0 0G0 00
Main Clg 5.2 G2.0 71.5 7884 78.0 604 G682 68.0 57.5 70.2 Part o Reheat 0.0 0 0o 00
Aux Clg 0.0 0.0 0.0 0 o0 00 00 0.0 4.0 0.0 || ExFlr 0 Humidif -16.0 B03 35 500
Opt Vent 0.3 KA 37 340 7.0 3560 327¥ 750 51.7 328 Roof 2625 0 0 Opt Vent -18.5 20 50 650
Wall Tal 223 3o
Totals 5.5 65,6 Total -63.0
Project Nama: School for St. Michagls TRACE® Load 700 v2.3 calculated at 10045 AM on 02725/2001

Dataset Mame; CACDS\LOADTOOPROJECTSVSMASELDS




Room CF t;ksums )

B}' BtinRA
Classroom No. 9
COOLING COIL PEAK :CLG SPACE PEAK : HEATING COIL PEAK TEMPERATURES
Peaked at Time: Mo/Hr 7715 MaoHr 7715 ModHr: 1311 Clg Htg
Quiside Air: DADBMWE/MHR: &7 FEG/33 QADB: B7 QaDB: 5 SADB 650 721
: : Plenum 780 680
Space Ret. Air Ret. Air Net Percent Space Percent |  Space Peak Coil Peak Percent Return F8.0 BA.0
Sens. + Lat.  Sensible Latent Total Of Total | Sensible OfTetal | Space Sens Tot Sens OFf Total Ret!OA V8.0 B8.0
Btuh Btuh Biuh Bluh {%) : Efub (%) : Bfuh Biuh {%6) Fn MrTD 0.0 0.0
Envelope Loads : : FnBIdTD 00 00
Skylite Solr 0 a 0 Q.00 : 0 0.00 : 1] 0 0.00 Fn Frict 00 00
Gkylite Cond 0 i} 0 0.00 0 0.00 ] 0 0.00
Reof Cond 11,533 i 11,523 18.23 ! 11,533 15.83 | -7.748 7745 2573 AIRFLOWS
Glass Solar 23,680 ] 23,660 3739 23 BB0 32.48 0 0 0.00
Glass Cond 723 4] 723 1.14 725 0,99 : =5,216 -5,216 17.33 Cooling Heating
Wall Cond 100 g 100 0.8 . 100 0.14 : -1,216 -1,218 4.04 Vent 340 340
Partition 0 0 goo: 0 0.00 : 0 0 0.00 Infll 263 263
Exposed Flaor Q 1] Qoo 0 0,040 : 1] 1] 0.00 Supply 8,030 8,030
Infiltration -3,515 -3,515 -5.86 2,143 284 . -15,001 15,001 © 45,83 Mingcfm 0 0
Suhb Tolal ==> 32,503 0 32 6503 51,36 38,161 52.39 -29,180 =29 180 86,93 Return 8,633 8,633
Internal Loads 3 i Exhaust 603 603
Lights 22,398 o 22398 35,39 - 22,398 3075 ¢ Q 0 0.00 Rm Exh a ]
Paople 7650 7650 1208 4,250 583 | 0 ] 0.00 Auxil o o
Misc 8,859 i a 8955 1416 8,959 12.30 | 0 0 0.00
Sub Total == 39,007 ] 0 39,007 6164 35,807 48.88 i 0 000 ENGINEERING CKS
Ceiling Load 0 0 0 000! 0 0.00 : 0 0 0.00
Outside Air -B,227 a o -8,227 1300 -925 =127 -925 =825 3.07 Cooling Heating
Sup. Fan Heat 1] Q.00 : 0.00 : ] 0.00 % 0A 4.2 4.2
Rat. Fan Haat 0 0 0.00 0.00 : 0 0.00 cfmisq fit 3.06 3.06
Duct Heat Pkup 0 0 0.00 : 0.09 o 0.00 chnfton 1.439.14
OVIUNDR Sizing a 0 0.00: 1] 0.00 . 0 0 0.00 sq fiitan 470.45
Exhaust Heat 0 0 0 0.00 0.00 L] 0.00 Btufhr-sg ft 25.51 2461
Terminal Bypass 8] i} 0 0.00 : 000 : Q 0.00 MHo. People 17
Grand Tofal ==» 63,282 o o 63,282  100.00 72,843 10000 | -30,105 -30,105 100,00 HEATING COIL SELECTION
COOLING COIL SELECTION AREAS Capacity Coll Airfl Ent Lvg
WhEhn cdm F F
Total Capacity Sens Gap. Coil Airfl . Enter DEF'WB/HR ~ Leave DBAWB/HR Gross Total Glass Main Hig -30.1 8,030 B8O 721
tons MBh MBh cfm F F grilb F F grib sqft (%) | AuwxHtg 0.0 o o040 00
Floor 2,625 Prabeat 0.0 0 00 00
Main Clg 53 63.3 2.8 8,030 7BO 604 €682 680 §7.5 TO.2 Part o Reheat 0.0 0 00 00
Aux Clg 0.0 0.0 0.0 0 00 00 00 0.0 00 0o ExFIr 0 Humidif -16.0 603 35 500
Opt Vant 0.3 aT ir 340 87.0 560 327 760 51,7 328 Roof 2,625 0 0| OptVvent =18.5 340 50 650
Wall 1,100 260 24
Totals 55 g67.0 Total -64.6

ao =i dn

ije::t NBITtE School for St Mu:haels

Dataset Name: CCDS\LOADTOWROJECTS\SMASE. LDS

-

TRACE® Load 700 v2.3 CEIMI.IIEIIF.I:I al 10:45 AM on GEI’EE.I‘EUD“I




Room Cb- \‘,ksums

By Bh..RA
Conference Room No. 3
COOLING COIL PEAK - CLG SPACE PEAK : HEATING COIL PEAK TEMPERATURES
Peaked at Time: MoMHr: 8715 MofHr: 9715 Mo/Hr 1371 Clg Hig
Outside Air: OADB/WB/HR: 79/55/39 OADE: 77 OADB: § SADB 68.0 71.6
: ; Plenum B0 68.0
Space Ret. Air Ret. Air Net Percent | Space Percent | Space Peak Coll Peak Percent Raturn 78.0 B6B.0
Sens. + Lat. Sensible Latent Total OfTotal | Sensible  Of Total Space Sens Tot Sens Of Total Ret/OA 8.0 680
Btuh Btuh Btuh Biuh (%) | Bluh (%) Btuh Btuh (%) FnMtrTD 00 00
Envelopa Loads : FnBIHTD 00 00
Skylite Salr g 0 ] 0.00 0 0.00 : 1] o 0.00 Fn Frict 00 00
Skylite Cond 0 0 0 0.00 0 0.00 0 o 0.00
Roof Cand 2233 0 2,233 1147 1,910 7.86 1,712 1,712 19.54 AIRFLOWS
Glass Solar 10,416 0 10,416 53.50 11,648 47,03 ] a Q.00
Glass Cond 38 0 38 019 -3 .13 -2, 023 -2023 23.10 Cooling Heating
Wall Cond -1 0 -1 -0.01 ' -10 0,04 620 -520 7.08 Vant 400 400
Partition 0 0 0.00 : i 0 0.00 0 0 0.00 Infil 58 58
Exposed Floor Q ] oo ! 0 Q.09 : Q 0 Q.00 Supply 2,679 2.679
lefiltration 452 -862 -4.94 51 -0.21 -3,315 -3315 ° 37ES Minefm 0 0
Sub Total ==» 11,724 1] 11,724 60.22 : 13,465 5540 -7 665 7668 8757 Return 3137 3137
Internal Loads : : Exhaust 458 458
Lights 4,848 0 4,845 2542 ¢ 4,949 20.36 : o 1] 0.00 Rm Exh 0 4]
People 5,000 BO00  46.23 £,000 20,57 © o a 0.00 Auxll 0 0 J
Misc 1,280 0 i} 1,980 1017 ¢ 1,980 B.14 : 1] li] 0,00
Sub Talal ==> 15,928 a 0 15928 8181 11,928 48.08 | i) 0 0.00 ENGINEERING CKS
Cailing Load q ] 0 000 1] 0400 ! | ] .00
Outside Air 8,184 ] y -8,184  -42.04 | -1,088 448 | -1,089 4,083 1243 Cooling Heating
Sup. Fan Heat 0 0.00 0.00 1] 0.00 % OA 14.9 14.9
Ret. Fan Heat 0 0 0.00 : 0.00 0 0.00 cfmiaq ft 4 .62 4.62
Duct Heat Pkup 0 0 0.00 : 0.00 . D 0.00 cfmfton 1,351.34
OVIUNDR Skzing 0 0 0.00 : 4] 0.00 : 0 0 (0.0 5q fi'ton 202 52
Exhaust Heat 0 0 0 0.00 : 0.00 ! 0 0.00 Btuhr-sq ft 41.02 -73.60
Tarminal By pass 0 0 LI} 0.00 : 0.00 : 1 0.00 Ho. People 20
Grand Total ==» 19,468 i Q0 19469 100,00 | 24,205 100.00 : -B, 767 8,757 100.00 HEATING COIL SELECTION
COQLING COIL SELECTION AREAS Capaclty Coil Airfl Ent Lvg
MEBH cfm F F
Total Capacity Sens Cap. Coil Airfl Enter DB/WB/HR  Loave DBWB/HR Gross Total Glass Main Htg -B.8 2,679 BRD TiE
tons MEh MER cfm F F grlb F Farlb sqft (%) || AuxHig 0.0 0 0o 0D
Floor tii] Proheat 0.0 0 oo 00
Main Clg 1.6 19.5 236 2670 7B.0 601 AB.7 680 574 B9EB || Part i Reheat 0.0 o 00 0.0
Aux Clg 0.0 0.0 0.0 0 00 00 00 00 0o oo ExFIr 0 Humidif =122 458 35 500
Opt Vent 0.4 4.3 43 400 870 560 327 750 517 328 || Roof 580 y 0| OptVent -21.8 400 50 68.0
Wall 540 112 21
Totals 2.0 238 __Tufal 42,7

Froject Mame: Schogl for 5t Michaels
Dataset Mame: CACDS\LOADTOOPROJECTS\SMASE.LDS

TRACE® Load 700 v2.3 calculated at 10:45 AM on 02/25/2001


file://C:/CDS/LOAD70QIPROJECTS/SMASE.LDS

Room Ch ‘ksums

By BHrA
Gymnasium
COOLING COIL PEAK : CLG SPACE PEAK : HEATING COIL PEAK TEMPERATURES
Peaied o Tere: Walde, 7144 ;L Wil 7114 : Malds 4304 Clg Hig
Outside Air: OADB/WE/HR: B6/56/33 : OADB: 86 2 CADB: & SADB 650 944
: : Flanum 800 T0.0
Space  Ret Air Ret Alr Met Percent | Space Percent !  Space Peak Coll Peak Percent Return 80.0 70.0
Sens. +Lat.  Sensible Latent Total Of Total| Sensible OfTotal :  Space Sens Tot Sens Of Total RetiOA 80.7 633
Btuh Btuh Btuh Btuh (%) Btuh (%) : Bituh Btuh (%) FnMtTD 00 0.0
Envelope Loads | : FnBIdTD 0.0 00
Skylite Solr 0 0 0 0.00 ; 0 0.00 : 0 0 0.00 Fn Frict 0.0 0.0
Skylite Cond 0 0 0 0.00 a 0.00 : 0 0 0.00
Roof Cond 25,350 0 25350 1595 25,350 19.34 : -18,268 -1g,268 1120 AIRFLOWS
Glass Solar 16,400 0 15,400 8.65 | 15,400 11,75 0 0 0.00
Glass Cond 2,728 0 2,728 1.72 2728 2,08 : -31,196 31,186 1912 Cooling  Heating
Wall Cond 349 0 349 0.22: - 349 027 : -7,558 -7 558 4.63 Vent 600 600
Partition 0 0 o.ood 0 0.00 : 0 0 0.00 Infil 1,200 1,200
Exposed Floor ] 0 ooo: 0 0.00 ; ] ] 0.00 Supply 5,781 5,781
Infiltration 231 -231 -0.15 | 6,784 517 ; -70,755 70,755 © 43.37 Mincfm ] o
Sub Total === 43,596 0 43,506 2743 50,610 368.61 127777 127,777 74.32 Return 6,981 6,981
Internal Loads ] i Exhaust 1,800 1,800
Lights 51,185 0 51,185 3233 51,195 39.05 | 0 0 0.00 Rm Exh 0 i}
Feople 54,000 54,000 33.98: 19,050 14.53 ! 0 ¥ 0.00 Auxil ] o
Misc 10,239 0 0 10,239 6.44 ! 10,238 7.81 ¢ 0 D 0.00 T
Sub Total === 115,434 o 0 115434 7264 80,484 61.39 : 0 o 0.00 ENGINEERING CKS
Celling Load 0 0 0 0.00 | 0 0.00 : 0 0 0.00
Quiside Air o 0 o <115 007 o 000 : 0 35378 2168 Cooling Heating
Sup. Fan Heat 0 0.00 0.00 : 0 0.00 % OA 10.4 10.4
Ret. Fan Heat 0 0 0.00 0.0 ; 0 0.00 cfmisq ft 0.56 0.96
Duct Heat Pkup 0 0 0.00 0.00 ! 0 0.00 efmiton 436.51
OV/UMDR Sizing 0 0 0.00 0 0.00 : 0 ] 0.00 sq ft'tan 453.07
Exhaust Heat 0 0 0 0,00 0.00 : 0 0.00 Btuthr-sq ft 26.49 344
Terminal Bypass 1] 1] a 0.00 : 0.00 0 0.00 Ma. People 0 J
Grand Total === 159,030 0 0 158,915 100,00 131,094 100.00 ! 127,777 -163.154 100.00 HEATING COIL SELECTION
CDOLING COIL SELECTION AREAS Capacity CollAlrfl Ent Lva
MER cfm F F
Total Capacity Sens Cap. Coil Airfl  Enter DEFWB/HR  Leave DEAWEBIHR Gross Tolal Glass Main Hig -206.4 5781 550 944
tons MBh MEh efim F F arlb F F grib sqft (%) Aux Htg 0.0 0o o0 00
Floor 6,000 Preheat 0.0 0 oo 00
Main Clg 13.2 158.9 134.5 5,781 BOF 558 41,7 550 438 3441 Part 0 Reheat 0.0 0 00 o
Aux Clg 0.0 0.0 0.0 1] 00 00 00 00 00 00 ExFir 0 Hurmnidif 0.0 0 o0 00
Opt Vent 0.0 0.0 0.0 i} 00 00 00 0.0 0.0 00 Roof 6,000 0 Q|| OptVent 0.0 a 00 o0
Wall 5,500 440 8
Totals 13.2 158.9 Total -206.4 ol

Project Mame: School for St. Michaels TRACE® Load 700 w23 calculaled at 10:45 AM an 02/25/2001

Datazet Mame: CACDS\LOADTOMPROJECTSVEMASE.LDS


file://C:/CDS/LOAD700/PROJECTS/SMASE.LDS

Room Ch'qksums ,j

By Br.."A )
Kitchen
COOLING COIL PEAK : CLG SPACE PEAK : HEATING COIL PEAK TEMPERATURES
Peaked at Time: Mo/Hr: 8715 : MoMr. 7/15 Mao/Hr 1371 Clg Htg
Outside Air: CADBMWEHR: YO/ 55/39 : OADB: B7 : OADB; § 5ADB 6.0 726
: : Plenum 780 6B.O
Space Ret Air Rat. Air Mat Percent : Space Percent : Space Peak Coil Feak Parcent Return T8.0 BB.O
Sens. + Lat.  Sensible Latent Total Of Total: Sensible ©Of Total ©  Space Sens Tot Sens Of Total Ret/OA 8.0 BB.O
Btuh Btuh Btuh Btuh {36} Biuh (%] : Btuh Bluh (%]} Fn MUrTD 0o 0.0
Envelope Loads : FnBIdTD 0.0 0.0
Skylite Solr 0 0 0 0.00 : o 0.00 : 0 o 0.00 Fn Frict 0o 00
Skylite Cond ] 0 1] 0.00 : 4] 0.00 : 0 0 0.00
Raof Cond 2,830 0 2830 14.89: 3,229 13.04 : -2,169 2,169 1811 AIRFLOWS
Glass Solar 4,118 0 4118 2167 4,118 16.62 ; 0 0 0.00
Glass Cond ar 1] ar 0.20 : 278 142 © -2,033 -2,033 17.92 Cooling Heating
Wall Cand 21 0 21 084 - 94 0.38 -1,857 -1,857 1636 Vent 400 400
Partition ] 0 oooi 0 0.00 : ] y 0.00 Infil 74 74
Exposed Floor ] 0 0.0a0: 4] 0.00 : 1] 0 0.00 Supply 2,73 27T¥
Infiltration -1,219 -1,219 -5.41 600 242 -4, 200 -4,200 © 37.02 Minchm ] o
Sub Total === 5,645 a 5,645 29.70 8,319 33.58 -10,259 -10,259 50.41 Return 3,205 3,205
Internal Loads : : Exhaust 474 474
Lights §,271 1] 6,271 33.00: 6,271 2531 | 0 1] 0.00 Rm Exh 1] 0
People 4,000 5,000 4736 5,000 2018 #] i} 0.00 Auxil 0 a
Mise 6,271 a 4] 6,271 33.00: 6,271 2531 ¢ [¥] 0 0.00
Sub Total ==> 21,543 0 0 21,543 113.36 17,543 7081 | D 0 000 ENGINEERING CKS
Ceiling Load o 0 1] 0.00 ; 1] 0,00 0 0 0.00
Outside Air -8,184 0 0 -B.184 4306° -1,089 -4.39 : -1,089 -1,089 8.59 Coollng Heating
Sup. Fan Heat 0 0.00 0.00 0 0.00 % 0A 14.6 146
Rat. Fan Heat 0 [1] 0.00 0.00 0 0.00 I:fl'ﬂfﬁq ft 372 3.72
Duet Heat Pkup O 0 .00 0.00 : 0 0.00 cfmiton 1,404.81
OVIUNDR Sizing 1] ] 0.00 4] 0.00 : a 0 0.00 sq ftiton 378.08
Exhaust Heat 0 o 1] 0.00 0.00 : 0 0.00 Btu/hr-sq ft 374 -B216
Terminal Bypass 0 0 1] 0.00: 0.00 : 0 0.00 No. People 20
Grand Total ==> 18,004 0 0 19,004 10000 ; 24774 10000 | -11,348 -11,348 100.00 HEATING COIL SELECTION
CQOLING COIL SELECTION AREAS Capacity Coil Airfl Ent Lvg
MEh cfm F F
Total Capacity Sens Cap. Coll Aifl  Enter DB/WB/HR  Leave DB/WB/HR Gross Total Glass Main Htg -11.4 2731 630 7256
tans MEh MEh cfm F F gl F F ok ) sqft (%) || AuxHtg 0.0 0 00 00
Flaor 735 Praheat 0.0 0o 00 000
Main Clg 16 19.0 23.4 2731 780 600 663 680 575 700 || Pant 0 Reheat 0.0 0 a0 aq
Aux Clg 0.0 0.0 0.0 0 0o 00 00 0.0 00 00 || ExFir 0 Hum|dif -12.6 474 3.5 50.0
Cpt Vent 0.4 4.3 4.3 400 Br.0 560 327 750 517 328 Roof 735 0 0| Optvent 218 . 400 5.0 650
Wall 1,350 68 5
Totals 1.4 233 Total 457

TRACE® Load 700 v2.3 calculated at 10:45 AM on D2/25/2001

Project Name: School for St Michae!s
Dataset Mame: CACDS\LOADTO0PROJECTS\SMASELDS



file://C:/CDS/LOAD700VPROJECTS/SMASE.LDS

Room Ch~cksums

1. !
By Br..RA )
Locker rooms
COOLING COIL PEAK :CLG SPACE PEAK : HEATING COIL PEAK TEMPERATURES
Peaked at Time: MofHr: 7/15 MafHr ¥/15 MaiHr: 1311 Clg Hig
Outside Alr; OADBAWE/HR: BT f 56733 oADB: a7 oAaDB: 5 SADB 550 544
: C Plenum 80.0 T0.0
Space Ret. Air Ret. Alr Net Percent: Space Percent .  Space Peak Coll Peak Percent Return 80.0 FO.0
Sens. + Lat. Sensible  Latent Total Of Total ©:  Sensible OfTotal | Space Sens Tot Sens  Of Total Rat/Of B35 372
Etuh Btuh  Btuh Bluh (%) : Biuh (%) Biuh Btuh (%) FAMbTD 0.0 00
Envelope Loads FnBIdTD 0.0 00
Skylite Solr 0 0 0 000 : 1] Q.00 1] 1] (.00 Fn Frict 00 Qo
Skylite Cond 0 1] 0 0.00 ; ] 0.00 : ] a Q.00
Roof Cond 3,160 o 3160 1302 3,160 17.56 : -2,238 -2,238 5.44 AIRFLOWS
Glass Solar 487 0 487 201! 487 271 0 0 0.00
Glass Cond 71 a 71 0248 71 039 : 589 -G89 1.68 Cooling Heating
wiall Cond -1 q -1 0.4 :: ' -10 =046 :: -2R4 -289 aTa Yent A0 4000
Partition 0 1] 0.00: i ] 0.00 : 0 0 0.00 Infil 74 74
Exposed Floor Q 0 0.00 - o .00 : a 0 0.00 Supply 794 794
Infiltraticn 37 kT 0.15: 467 2489 -4,334 -4,334 © 10.54 Mincfm 0 0
Sub Total === 3,745 0 3,745 15.43 : 4175 2319 =F. 550 -F 540 18.36 Return 867 BBT
Internal Loads s : Exhaust 474 474
Lights 6,271 LI 6,271 25.84 : B,271 3484 0 0 0.00 Rm Exh LI 0
People 12,800 12,800 52.74 : 6,300 35.00 : 0 0 0.00 Auxil 0 1]
Misc 1,254 0 0 1,254 517 : 1,254 597 ! ] 1] 0.00
Sub Tatal ==> 20,326 a0 ] MAK/ BTG 13 826 7681 | a 0@ am ENGINEERING CKS ]
Ceiling Load 0 0 o 0.00 0 0.0 ¢ 0 a 0.00
Qutside Alr 0 0 0 200 082 : 0 000 - o -23,585 &57.34 Coaling Heating
Sup. Fan Heat o 0.00 : 0.00 : i 0.00 U OA 804 50.4
Ret. Fan Heat 1] 0 0.00 : 000 0 0.00 cfinisq fi 1.08 1.08
Duct Heat Plup 4] 0 0.00 : ool 0 .00 cfmiton 39245
OVIUMNDR Sizing 0 0 0.00 : a 0.00 ; -9,995 9,995 2430 sq fifton 363.41
Exhaust Heat 0 Q 8] 0.00: 0.00 | q 0.00 Btu'hr-sq ft 3302 -55.96
Terminal Bypass o 0 o 0.00 : 0.00 : 0 0.00 No. People 20
Grand Total ==» 24,070 1] 0 24,270 10000 : 18,000 100.00 : -17,545 41,130 100.00 HEATING COIL SELECTION
COOLING COIL SELECTION AREAS Capacity Coil Airfl Ent Lvg
MBh cfm F F
Total Capacity Sens Cap. Caoll Alrfl Enter DEFWB/HE.  Leave DBMWVBIHR Gross Total Glass Main Htg 284 704 550 944
tons MBh MBh el F F grlb F F grib sqft (%) || AuxHtg 0.0 o 00 00
Flogr T35 Prehoat -12.8 794 372 55.0
Main Clg 2.0 74.3 20.5 794 B35 550 376 550 424 291 || Part o Reheat 0.0 0 00 0D
Aux Clg 0.0 0.0 0.0 ] 00 00 00 00 00 00| ExFir D Humidif 0.0 0 00 0.0
Opt Vent 0.0 0.0 0.0 o 00 00 00 00 00 00)]]| Roof 735 0 o|| Optvent 0.0 o 00 00
Wall 20 17 5
Totals 2.0 243 Total =41 1

Praject Mame:  School for St. Michasls
Dataget Mame: CACDS\LOADTOOPROJECTE\SMASELDS

TRACE® Load 700 v2.3 calculated at 10:45 AM on 02/25/2001


file://C:/CDS/LOAO700/PROJECTS/SMASEXDS

Room Cr"‘?ksums

B}‘- El .,,-.RA
I o
Macrame Room
COOLING COIL PEAK . CLG SPACE PEAK : HEATING COIL PEAK TEMPERATURES
Peaked at Time: MaoMr, 7/15 ; MofHr: 7115 MosHr: 13171 Clg Hig
Qulside Air: OADBMB/HR: B7 /56733 : QADB: &7 : OADB: 5 sSAaDB 68.0 73i.2
5 i Flenum 78.0 8.0
Space Ret. Air Ret Air MNet Parcent Space Percent :  Space Peak Coll Peak Percent Return 78.0 BB.0
Sens. + Lat.  Sensible  Latent Total Of Total |  Sensible Of Total : Space Sens Tot Sens Of Tatal RetfOA 78.0 68.0
Btuh Bluh Biuh Btuh (%) Btuh (%) : Bluh Bluh (%) FnMtrTD 0.0 0.0
Envelope Loads : Fn BIdTD 00 00
Skylite Solr 1] 0 o Q.00 g 0.00 0 ] 0.00 Fn Frict 00 00
Skylite Gond 1} 0 o Q.00 a0 D.0D : i] 8] (.00 I
Roof Cond 5,154 0 5154 2394 5,154 19.56 : -3 481 3461 2653 AIRFLOWS
Class Solar 1,914 o 1,914 B89 1,814 7.26 1] 0 0.00
Glass Cond 356 o 356 166 356 1.35 : -2,625 2525  19.37 Cooling  Heating
Wall Cond li] 0 ] 0.00: : LI} 0.00 : -223 -223 1.64 Vant 200 200
Partition o 0 o000 0 0.00 : o 0 {.00 Infil 17 17
Exposed Floor 0 o ooo: o 1] 0.00 : o D Q.00 Supply 2,908 24905
Infiltration =1,571 -1,571 —?,BDE 958 3.63 : -6, 704 5,704 4544 Mincfim 0 0
Sub Total === 5,853 0 5,853 2719 8,381 31.81 13,013 13,013 85,99 Return 3,222 3222
Internal Loads : : Exhaust kK3 i 3T
Lighls 10,008 0 10,004 46,49 10,009 37.98 | 1] a 0.00 Rm Exh ] 1]
Feople 4,500 4500 2080 2,500 9.49 | 0 ] 0.00 Auxil 0 i}
Misc 6,005 0 4] 6,005 2780 6,005 22,79 0 i 0.00
Sub Tolal ==> 20,514 0 o 20514 9529 18,514 70.26 | o 0 0.00 ENGINEERING CKS
Ceiling Load 0 1] 0 0.00 ! 0 0.0o 0 0 0.00
Qutside Air 4,840 a o 4,840 2248 -544 -2.07 ¢ -544 -544 4.01 Cooling Heating
Eup_ Fan Heat 0 0.00 0.00 0 0.00 %% OA 5.9 6.9
Ret. Fan Heat 0 o 0.00 ; 0.00 : 0 0.00 cfmfsg fi 2.48 2.48
Duet Heat Pkup 0 O Q.00 0.00 - 0 0.00 cfm/ton 1,471.51
OVIUNDR Sizing 0 o 0.00 ad 0.00 : 0 0 0.oo sq ftiton 594.20
Exhaust Heat a 0 0 0.00 | 0.00 0 0.00 Btufhr-sq ft 20,20  -28.02
Terminal Bypass 0 1] 1] 0.00 0.00 : 1] 0.00 No. People 10
Grand Total => 21,527 0 D 21,527 100.00 ; 26,351 100,00 : 13,558 -13,558  100.00 HEATING COIL SELECTION
COOQLING COIL SELECTION AREAS Capacity Coil Airfl Ent Lvg
MBh cfm F F
Total Capacity Sens Cap. Coll Airfl  Enter DEAWB/HR.  Leave DB/WB/HR Gross Total Glass Main Htg -13.6 2,905 68O 732
tons MBH MBh cfm FF grlb F F grib sqft (%) || AuxHtg 0.0 0 04 0D
Floor 1,173 Preheat 0.0 0 00 00
Main Clg 1.8 21.5 26.4 2,805 ¥B.0 B02 G674 GB.0 575 7T0.2 Part i} Reheat 0.0 0 00 04
Aux Clg 0.0 0.0 0.0 0 0o 00 00 00 00 00 ExFIr a Humidif -B.4 M7 35 B0
Opt Vent 02 22 22 200 @70 560 327 750 S.7 324 Roof 1,173 0 a|| OptVent -10.9 20 50 650
Wall 220 a1 30
Totals 2.0 237 Total -32.9
Project Name: School for St Michaels TRACE® Load 700 v2.3 calculated at 10:45 AM on 02/25/2001

Datacet Mame: CACDSW QADTINPROJECTSISMASE LDS




Room Ch~3ksums ,' ]

By BhurA
Murse
COOLING COIL PEAK : CLG SPACE PEAK HEATING COIL PEAK TEMPERATURES
Peaked at Time: MefHr: 7£15 MeodHr 7718 Mo/Hr: 1371 Clg Hig
Qutside Air: OADBAWBHR: 87 756733 oaDB: 87 OADB: 5 SADB BE.D V4.1
5 : Plenum  78.0 BG&.0
Spaca Ret. Alr  Ret. Air Net Parcent Space Percent :  Space Peak Coll Peak Percent Return 78.0 EB8.0
Sens. +Lat.  Sensible Latent Total Of Total !  Sensible Of Total |  Space Sens Tot Sens  Of Total Rot/OA 8.0 &8O
Bluh Bluk Bluh Biuh (%) Btuh () | Btuh Biuh (%} FnMirTD 00 0.0
Envelope Loads : FnBIATD 00 0.0
Skylite Salr i 0 0 0.00: ] 0.00 : 1] 1] 0.00 Fn Frict o0 00
Skylite Cond 0 0 0 0.00 0 0.00 : 0 0 000
Roof Cond 5,538 0 5536 2354 | 5,536 19.41 : -3,718 3718 21.24 AIRFLOWS
Glass Solar 4,176 o 4176 1776 ! 4176 1464 | 0 ] 0.00
Glass Cond Tig 0 778 331 778 273 ¢ -5,728 5728 3273 Cooling  Heating
Wall Cond -1 0 -1 0.00 ; . -1 0.00 : -313 313 1.79 Vent 200 200
Partition 0 0 000 1] 0.00 a 0 0.00 Infil 126 126
Exposed Floor 0 0 oo0o: 0 0.00 : g 0 .00 Supply 3,145 3,145
Infiltration -1.687 -1,687 -7.18 ; 1,029 361 ¢ -7,201 7201 0 4114 Mincfm 0 D
Sub Total ==> 8,502 D BEB02 3743 11,518 4038 -16,960 -16,960  96.89 Return 3471 3471
Internal Loads 3 Exhaust 328 326
Lights 10,751 0 10,761 4572 10,751 37.69 ! ] ] 0.00 Rm Exh 0 1]
Peapla 4,500 4,600 1914 ; 2,500 8.76 ! ] 0 0.00 Auxil 0 a
Misc 4,300 1] 1] 4,300 1829 4,300 15.08 : i) 1] 0.00
Sub Tofal === 19,551 0 0 19,551 83145 17,551 B1.53 | 0 a 0.00 ENGINEERING CKS
Ceiling Load a a a 0.on i 0 0.00 : 0 q Q.00
Outside Alr 4,840 0 0 4,840 -20.58 544 -1.91 -544 -G44 3n Cocling Heating
Bup. Fan Heat 0 0.00 ; 0,00 : 0 0.00 % OA G4 6.4
Ret. Fan Heat 0 o 0.00 0.00 0 0.00 cfmisq fi 2.50 2.50
Duct Heat Pkup 0 ] 0.00: 0.00 : 0 0.00 cfmiton 1,460.68
CVIUNDR Sizing 0 o 0.00: 0 0.00 : 0 0 0.00 sq ftiton 583.89
Exhaust Heat 0 o o 0.00; 0.00 | 0 0.00 Btufhr-sq ft 2038 -29.40
Terminal Bypass ] 0] [v] VRV 0oo ] .00 No. Peopie D
Grand Total ==> 23,513 0 0 23,513 100.00 28,525  100.00 : -17.504 17,504 100.00 HEATING COIL SELECTION
COOLING COIL SELECTION AREAS Capacity Coll Alfl Ent Lvg
MBh cfm F F
Total Capacity Sens Cap. Coll Airfl Enter DBIWB/HR  Leave DB/WB/HR Gross Total Glass Main Hig -17.5 3.145 B0 T4.1
tons MBh MBh cim F F grib F F grib sqft (%) || AuxHtg 0.0 o0 00 00
Floor 1,260 Praheat 0.0 0 00 00
Main Clg 2.0 235 28.5 3145  TBO 603 675  6BO 575 0.2 Part 0 Reheat 0.0 ¢ 00 00
Aux Clg 0.0 0.0 0.0 0 oo o0 00 00 00 00 || ExFir 0 Humidif -8.7 326 3.5 500
Cpt Vent 0.2 22 2.2 200 BV.D 560 327 750 517 328 Roof 1,260 1] 0| OptVent -10.49 200 50 650
Wall 350 144 40
Totals 21 257 Total -37.0

Project Name: School for St Michaels !
Dataset Mame: C:\CDSWOADTONPROJECTS\SMASE LDS

TRACE® Load 700 v2.3 calculated at 10:45 AM on 02/25/2001



file:///ksums
file://C:/CDS/LOAD700/PROJECTS/SMASE.LDS

Room Chﬂf‘llzsums

-] By Bt .. )
e L L Sl LT . ]
PT/OT No. 1
COOLING COIL PEAK iCLG SPACE PEAK : HEATING COIL PEAK TEMPERATURES
Paaked at Time: MofHr: 715 : MofHr: 7715 MofHr: 1311 Clg Hig
Outside Air; OADBMB/HR: 87 fS6/33 : OADB: 87 : OADB: § SADB 68.0 73.0
: : : Plenum 780 BAD
Space Rat. Alr  Ret. Air Net Parcent Space Percent |  Space Poak Coil Feak Percent Return 78.0 BBO
Sens, + Lat,  Sensible  Latent Total Of Total:  Sensible Of Total @ Space Sans Tot Sens OF Total Ret/OA TEO BBO
Btuh Btuh Bluh Bluh (%) | Btuh (%) - Btuh Btuh (%) Frn MtsTD 00 0.0
Envelope Loads ] FnBIdTD 00 00
Skylite Solr 1] 0 0 0.00 : 0 0.00 - 0 ] 0.00 Fn Frict 0o oD
Shylite Cand 0 0 1] 0.00 ; 0 0.00 : 0 0 0.00
Roof Cond 8,611 0 BE11 2859 8,511 22.12 - -5,784 5,784 29.78 AIRFLOWS
Glass Solar 1,197 0 1,197 397! 1,197 307 : 0 0 0.00
Glass Cond 159 0 159 0.53: 159 041 : -1,138 -1,138 5. BB Coaoling Heating
Wall Cond 42 0 42 0.14 | 42 011 -213 =213 1.10 Vent 400 400
Fartition Q o 0.00 | 0 0.00 : 0 0 0.0:0 Infil 196 196
Exposed Floor 0 0 Qo0 | 0 0.00 : 0 0D 000 Supply 4,202 4,202
Infiltration -2,625 -2,625 -H.?E: 1,600 411 -11,201 -11,201 ° S7.67 Mincim ] ]
Sub Tolal === 7,384 i} 7,384 24.52 11,609 25.82 -18,335 -18,335 94.40 Raturn 4,888 4 888
Internal Loads : : Exhaust 595 SO
Lights 16,724 0 16,724 55,53 16,724 42.95 a L 0.00 Rm Exh 0 0
Peopls 8,000 9,000 25.88 : 5,000 12.84 0 a 0.00 Auxil ¥} 0
Misc 6,680 0 ] 6,683 2221 : 6,689 17.18 | 1] ] 0.00
Sub Total ==> 32,413 0 0 32413 10762 28,413 72.98 | 0 0 0.00 ENGINEERING CKS
Ceiling Load o ] ] 0.00 . 0 0.00 ; 0 0 0.00
Culside Alr -9,67% o 4] -8,679  -32.14: -1,089 -2.80 : -1,089 -1,089 5.60 Coaoling Heating
Sup. Fan Heat o Q.00 : 0.00 - 1] 0.00 % OA a3 9.3
Ret. Fan Heat i} i} 0.00 0.00 - o 0.00 cfmfsqg fit 219 219
Duct Heat Pkup 0 0 0.00: 0.00 : [H 0.00 cfmiton 149538
OVIUNDR Sizing 1] a 0.00 0 0.00 : 0 1] 0.00 sq fiton 682 88
Exhaust Heal 0 o 0 0.00 | 0.00 ; L] 0.00 Btu/hr-sq ft 17.57  -29.09
Terminal Bypass 0 0 0 0.00: .00 0 0.00 Mo. People 20
Grand Total === 30,118 o ] 30,118 10000 38,834 10000 | 19,424 19424  100.00 HEATING COIL SELECTION
COOLING COIL SELECTION AREAS Capacity Coil Alefl Ent  Lvg
MEh om F F
Tolal Capacity Sens Cap.  Call Airfl Enter DE/MWB/HR  Leave DB/WB/HR Gross Total Glass Main Hig -19.4 4,292 B68.0 T30
tons MBh MBh cfn F F arlb F F grb sqft (%) || AuxHtg 0.0 0 00 D00
Floor 1,960 Prahaat 0.0 0 00 00
Main Clg 25 30,1 38.9 4,202 780 601 667 6BO 575 702 || Pant ] Reheat 0.0 0 00 0.0
Aux Clg 0.0 0.0 0.0 0 00 00 00 00 00 00 || ExFir 0 Humidif -15.8 596 3.5 50.0
Opt Vent 0.4 43 43 400 B7.0 550 327 750 517 328 Roof 1,960 0 0| OptVvent 2.8 400 5.0 B5.0
Wall 210 63 30
Totals 245 34.4 Total S57.0

Project Mame: Schoal for 5t. Michaels
Dataset Name: CACDS\WLOADTOOPROJECTS\EMASE.LDS

TRACE® Load Y00 v2.3 calculated at 10:45 AM an 02/25/2001


file://C:/CDS/LOAD700/PROJECTS/SMASE.LDS

Room Ct~¢ksums

E}l’ B "\HA
PT/OT No. 2
COOLING COIL PEAK :CLG SPACE PEAK : HEATING COIL PEAK TEMPERATURES
Peaked at Tima: MafHr: 7/15 E MefHr: 7/15 Ma/Hr: 1371 Clg Htg
Dutside Air: ORDBWEIHR: 57 1 56133 ) ORDB: 87 : DADB: 5 SADB BB 72.4
: : Flanum T8.0 68.0
Space Ret. Air  Reat. Air Met Percent : Space Percent |  Space Peak Coil Peak Percent Return 78.0 68.0
Sens, + Lat.  Sensible Latent Total OFTotal | Semsible OfTotal | Space Sens Tot Sens Of Total RatiOA 78.0 68.0
Btuh Btuh Btuh Btuh (%) ! Btuh (%) : Btuh Btuh (%) Fn MtrTD 0.0 00
Envelope Loads § ; FnBITD 00 00
Skylite Solr 0 4] 0 0.00: 0 0.00 : 1] 0 0.00 Fn Frict 0.0 00
Skylite Cond 0 0 0 0.00 0 0,00 0 0 0.00
Roof Cond 8,611 0 BE11 2446 8,611 19.56 -5,784 5,784 2978 AIRFLOWS
Glass Solar 6,300 a 6,300 17.90 6,300 1431 : 0 0 000
Glass Cond 159 qQ 159 0.45 ; 159 0.36 : -1,138 -1,138 5.85 Cooling  Heating
Wall Cond 23 Q 25 0.07 ' 25 0.06 -213 =213 1.10 Vent 400 400
Partition 0 0 000 0 0.00 | 0 0 000 Infil 196 196
Exposed Flaor Q 0 ooo: ! 0 0.00 1] 0 .00 Supply 4 853 4,853
[nfiltration -2,625 -2,625 =746 : 1,600 3.64 -11,201 -11,201 * 5767 Mincfm i} i}
Subr Tolal === 12,470 0 12,470 3542 16,695 3793 | -18,335 -18,335 9440 Return 5440 5,449
Internal Loads : : Exhaust 506 596
Lights 16,724 o 16,724 47.50 ¢ 16,724 37.99 ¢ 4] 4] 0.00 Rm Exh 1] i
Paople 9,000 9,000 2557 5,000 11.36 | 0 0 000 Auxil o 0
Mizc 6,685 ] [H 5,689 19.00 : 6,689 15,20 o 0 0,00
Sub Total ==> 32,413 0 0 32413 0207, 28413 6455 | 0 0 000 ENGINEERING CKS
Celling Load 0 0 0 000 0 0.00 ; 0 0 000
Dutside Alr 3,07 o o 282 21500 =1 0 247 1,08 =1, 009 SED Cooling Heating
Sup. Fan Heat a 0.00 ! 0.00 : 1] 0.00 Yo 04 8.2 8.2
Ret. Fan Heat a 1] 0,00 0.00 | 0 0.00 cfmize ft 2.48 248
Duct Heat Pkup Q 0 0.00 ¢ 0.00 ¢ 0 Q.00 cfmiton 1,473,118
OWVIUNDR Sizing a o 0,00 : 0 a.o0 0 1] 0.00 =q ftfton 595.01
Exhaust Heat 0 0 0 0,00 0.00 : ] 0.00 Btufhr-zq ft 207 -29.09
Terminal Bypass 0 H] 0 .00 : 0.00 : 8] 0.00 No. Paopla 20
B e i 35,204 0 o 35,204 100,00 44,020  100.00 : 10,424 -19,424  100.00 HEATING COIL SELECTION
COOLING COIL SELECTION AREAS Capaclty Coll Aiffl Ent Lvg
MEh cm F F
Total Capacity Sens Cap. Coll Alrfl Enter DEMWEB/HR  Leave DBAWB/HR Gross Total Glass Main Htg -18.4 4,853 680 V24
tons MBH MEh cfm F F grilb F F grlb sqft (%) || AuwxHty 0.0 ¢ 0.0 o0
Floor 1,980 Preheat 0.0 0 00 40
Main Clg 2.9 35,2 440 4853 780 B0.Z 671 680 575 702 || Pant 0 Reheat 0.0 0 00 00
Aux Clg 0.0 0.0 0.0 1] 00 0.0 00 00 00 00 ExFir 0 Humidif -15.8 596 3.5 500
Opt Vent 0.4 4.3 4.3 400 87.0 560 327 5.0 017 328 Roof 1,960 0 ] Opt Vent =218 400 50 650
Wall 210 &3 30
Totals 313 38.5 Total -57.0
Project Name: Schah for St Michaels TRACED Load 700 v2.3 calcuiated at 10:4% AW on 02252001

Dataset Mame: CACDS\LOADTOIOPROJECTS\SMASE LDS




Room Ch~cksums
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Pottery Room
COOLING COIL PEAK : CLG SPACE PEAK : HEATING COIL PEAK TEMPERATURES
Peaked at Time: Mo/Hr: 8711 MofHr: 9711 ModHr: 1311 Clg Htg
Qutside Air: OADBANBMHR: GR /49735 CADB: 68 QADB: 5 SADB 68.0 T26
: 3 Plenum 78.0 B2.0
Space Rat. Alr  Ret. Alr Het F'arcenti Space Percent | Space Peak Coil Peak Percant Return 78.0 580
Sens. + Lat.  Sensible Latent Total OfTotal ! Sensible OfTotal | Space Sens Tot Sens Of Total Ret/QA 78.0 B8.0
Biuh Btuh Btuh Btuh (%) Biuh (%) : Btuh Btuh (%) FnMirTD 0.0 0.0
Envelope Loads i 5 FnBATD 0.0 0.0
Shylite Solr o o a 0.00 ; 0 0.00 : ] ] 0.00 Fn Frict 0o 00
Skylite Cond a 0 1} 0.00 0 0.00 : 0 0 0.00
Raof Cond 1,579 0 1,579 4.24 | 1,579 3.80 : -3,199 -3,190 1668 AIRFLOWS
Glass Solar 17,947 0 17,947 4815 17,947 43,19 © 0 o 0.00
Glass Cond -658 1] 558 -1.77 ! -G58 -1.58 : 4,397 -4,397 2293 Cooling  Heating
Wall Cond 4,492 1] 4,492 iZ.UEE v 4,402 10,81 -4,.846 -4,846 25,25 Vent 200 200
Partition 1] 0 0.00: ¢ 4] 0,00 : 1] 0 0.00 Infil 108 1038
Expased Flaar ] 0 000: 0 0,00 : 1] a (.00 Supply 4,581 4 581
[nfiltration -3,194 -3,194 -8.57 =885 -2.37 6,195 6,195 ~ 32.30 Mincfm 4] 0
Sub Tofal === 20,165 4] 20,165 54.11 : 22,374 53.84 -18,637 -18,637 a7.16 Return 4 889 4,889
Internal Loads : : Exhaust 308 04
Lights 9,249 0 9,249 24.82 9,245 2226 0 0 D.00 Rm Exh o Q
Peuple 4 500 &4 00 1LAT 2500 202 ) 2 D00 Al 2 M)
Mizc 9,249 i) 4] 9,249 24 .82 9,249 22.26 8] 0 0.00
Sub Total === 22,998 0 o 220908 6171 20,998 50,53 : o o 0.00 ENGINEERING CKS
Ceiling Load 0 0 1] 0.00 0 0,00 : 1] 1] Q.00
Qutside Ajr -5,893 1] 1] -5,893 1581 -1,818 437 . -544 -544 2.84 Cooling Heating
Sup. Fan Heat 0 0.00 0.00 0 0.00 % 0A 4.4 4.4
Ret. Fan Heat a 0 0.00 0.00 Q Q.00 cfmisq ft 4.23 4,23
Duct Heat Pkup 4] 0 0.00 : 0,00 4] 0.00 cfmlton 1.394.07
OVIUNDR Sizing ] 1] 0.00: L] 0.00 : ] ] 0.00 sq ftiton 329.88
Exhaust Heat a Q 1] 0.00 : Q.00 o 0,00 Btuthr-zq ft 3638 -35.20
Terminal Bypass ] 0 0 Q.00 ; 0.00 : 0 0.00 No. People 10
Grand Total s=» 37,270 0 0 37,270 100.00 41,555 100,00 | -19,181 -19,181  100.00 HEATING COIL SELECTION
COOLING COIL SELECTION AREAS Capaclty Coll Aiffl  Ent  Lvg
MBh cim F F
Total Capacity Sens Cap. Coil Airfl Enter DE'WB/HR  Leave DB/WEBIHR Gross Total Glass Main Htg -18.2 4881 G680 T26
tons MBh MBh cfm F F gib F F gib sqft (%) || AuxHig 0.0 0 00 00
Floor 1,084 Preheat 0.0 0 oo oo
Main Clg 31 ara 416 4,581 780 605 68A 6.0 575 T70.2 Part ] Reheat 0.0 0 00 00
Aux Clg 0.0 0.0 0.0 0 00 00 00 00 00 00 || ExFIr 0 Humidif 8.2 308 35 500
Opt Vent 02 22 22 200 870 560 327 75.0 517 328 Roof 1,084 0 0| Gptvent 10,9 200 50 650
Wall 525 137 26
Totals 33 394 Total =383

TRACE® Load 700 v2.3 caloulated at 10:45 AM an 02/25/2001

Project Name: Schoal for 5t. Michaels
Dataset Name: C\CDS\LOADTOMPROJECTS\SMASE LDS



file://C:/CDS/LOAD700/PROJECTS/SMASE.LDS

Room Ck~cksums

By B ...RA
- Residential Office
COOLING COIL PEAK ' CLG SPACE PEAK HEATING COIL PEAK TEMPERATURES
Peaked at Time: MofHr: 9/ 14 I Mo/Hr 10/14 ¢ MofHr: 1371 Clg Htg
Outside Air: OADBMWEBMHR: 76753735 OADB: T4 : gADB: 5 SADB 680 M6
: ! Plenum 78.0 GB.0
Space Ret. Air Ret. Air Met Percent : Space  Percent Space Peak Coll Peak Pearcent Return 7B.0 GB.0
Sans. + Lat.  Sensible Latent Total Of Total |  Sensible Of Total | Space Sens Tot Sens Of Total RetfOA 7RO 680
Bluh Btuh Biuh Btuh (%) : Btuh (%) ¢ Btuh Biuh %) Fn MtrTD a0 00
Envelopa Loads Fn BldTD 00 Q0
Skylite Salr 0 0 0 0,00 : 0 0.00 0 1] 0.00 Fn Frict 00 0o
Skylita Cond 0 0 4] 0.00 : o 0.00 0 1 0.00
Boof Cond 1,054 0 1,054  11.25: TGS 5.23 944 944  21.73 AIRFLOWS
Glass Solar 4,752 0 4,752 50.74 5,376 43,70 0 i .00
Glass Cond =23 0 -23 -0.24 : =51 042 | -HET -H67 1995 Cooling  Heating
Wall Cond 2 0 2 0.02: 1 -3 0,02 -162 -162 373 Vent 200 200
Partition D 0 0.00 : i 0 0.00 0 i Q.00 Infil 32 32
Exposed Floor 0 0 0.00: 0 0.00 0 ] 0.00 Supply 1.340 1,340
Infiltration -B96 -GG -T.44 =110 -0.80 ! -1.829 -1,829 © 4208 Mincfm i] a
Suh Total ==> 5,089 0 5,089 54,33 5978 48.59 -3,802 -3.802 87.48 Return 1,572 1,572
Internal Loads : : Exhaust 232 232
Lights 2730 Q 2,730 2915 ! 2730 2219 : o ¥] 0.00 Rin Exh (1] 4]
Paople 4,500 4500  48.05 ; 2500 2032 : 0 0 0.0 Auxil Q 0
Misc 1,638 0 0 1,638 17.48 ! 1,638 13.32 0 i} 0,00
Sub Tolal ==> B.859 0 0 BAEY 9470 5,868 55.83 ! 0 ] 0.00 ENGINEERING CKS
Ceiling Load 0 0 4] 0.00 o 0.00 0 1] 0.00
Outsida Air -4 532 0 0 -4,382 -45.03: -544 -4.42 ! -044 -544 12.52 Cooling Heating
Sup. Fan Heat 0 0.00 ¢ 0.00 : i 0.00 % OA 14.5 14.9
Aed. Fan Heat 0 Q 0o - QA :: Q Q.00 cimfagft 419 413
Duct Heat Pkup 0 ] 0.00 0.00 : 0 0.00 cfmiton 1,385.11
OVIUNDR Sizing 0 0 0.00 : 0 0.00 - 0 0 0.00 sq ft'ton 33312
Exhaust Heat ] ] D 0.00 0on : 0 0.00 Btu/hr-sq ft 502  -66.84
Terminal Bypass 1] ] 0 Q.00 : 0.00 : 1] 0.00 No. People 10
Grand Total ==> 8,365 Q 0 9,385 100.00 ! 12.302 100.00 : 4,345 -4,346  100.00 HEATING COIL SELECTION
COOLING COIL SELECTION AREAS Capacity Coil Aiffl Ent Lvg
MEh efm F F
Total Capacity Sens Cap. Coil Airfl Enter DB/IWB/HR  Leave DBAWB/HR Gross Total Glass Main Htg 43 1,340 BB.O 716
tons MEBh MEh cim F F gilb FF aib sqft (%) || AuxHtg 0.0 0 00 0.0
Floor 320 Praheat 0.0 0 00 0.0
Main Clg 0.8 9.4 12.1 1,340 780 601 666 68.0 57.5 70.2 || Part 0 Reheat 0.0 0 00 00
Aux Clg 0.0 0.0 0.0 0 0o 00 00 0o 00 00 ExFlr 1] Humidif -6.2 232 35 &0O
Opt Vent 02 2.2 2.2 200 &7.0 580 327 750 517 328 Roof 320 0 0| OptVent -10.8 200 50 G50
Wall 160 48 30
Totals 1.0 1.5 Total 214
Project Name: School far St. Michaels TRACE® Load 700 v2.3 calculated at 10:45 AM on 02/25/2001

Dataset Mame: CACDS\LOADTOOPROJECTS\SMASE.LDS



file://C:/CDSU-OAD700/PROJECTSVSMASE.LDS

' Room Ch~cksums

) | By Bi...A )
Social
COOLING COIL PEAK {CLG SPACE PEAK ! HEATING COIL PEAK TEMPERATURES
Peaked at Time: ModHr: 815 MofHr: 7/ 15 MofHr: 1311 Clg Htg
Outside Air: OADBMEBMR: 79/585f39 0ADB; &7 0ADB: &5 SADE 58.0 T1.5
: Plenum 78.0 &80
Space Ret. Air Ret. Air Wet Percent : Space Percent Space Peak Coll Peak Parcent Return 78.0 680
Sans. + Lat Senslble Latent Total OF Total Sensible ©OfTotal :  Space Sans Tot Sens Of Total Rat/OA 78,0 &80
Eiuh Btuh  Btuh Biuh (%) : Btuh (%) Btuh Btuh (%) EnMETD 00 00
Envelope Loads : | FnBIdTD 00 00
Shylite Solr 0 0 ] 0.00 : 0 0.00 : a 1] 0.00 Fn Frict 0.0 010
Shylite Cond 0 0 0 0,00 : 0 0.00 0 ] 0.00
Raof Cond 2,310 0 2310 1320 2,636 1275 4,771 4771 2430 AIRFLOWS
Glass Solar 7,560 0 7560  43.20° 7,200 34.81 ¢ 0 ] 0.00
Glass Cond 24 0 24 014 . 181 0.88 . -1,300 -1,300 17.84 Coaoling Heating
Wall Cond 3 0 3 0.02 : ; 29 0.14 =243 -243 3.34 Vent 200 200
Partition Q 0 0.00 - i Q Q.00 ¢ 0 1] 0.00 Infil B0 80
Exposed Floor o 0 000 0 0.00 : 0 0 000 Supply 2,280 2,280
Infiltration «835 =895 -5 68 480 2.37 -3,429 -3,429 © 47.05 Mincfm 0 0
Sub Tofal === 8,502 0 8,902 50487 10,536 50.84 6,743 6,743 92.53 Return 2540 2,540
Internal Loads : : Exhaust 260 260
Lights 5120 0 5120 2925 5120 24,75 f] 0 0.00 Rm Exh 1] 0
Peopla 4500 4500 2571 2,500 12,09 : 0 o 0.00 Auxil 0 0
Misc 3,072 0 0 3072 17551 3,072 14.85 © 0 o 0.00
Sub Tolal ==» 12,691 0 0 12601 7251 10,691 51.69 : ] 0 000 ENGINEERING CKS
Geiling Load 0 0 Q 0.00 : ] 0,00 0 1] 0.00
Qutslde Alr 4,092 0 0 -4,092 -23.38 544 283 544 544 T.47 Coollng Heating
Sup. Fan Heat ] 0.00 : 0.00 : (] .00 % OA 8.8 8.8
Ret. Fan Heat 0 4] 0.00 0.00 0 0.00 cfmisq ft 3.80 180
Duct Heat Pkup 0 o 0.00: 000 0 0.00 efmfton 1,391.43
QVIUNDR Sizing 0 o 0,00 : o Q.00 ] 0 0.00 s¢) ftiton 365.15
Exhaust Heat 0 0 o 0.00 0.00 0 0.00 Btuthr-sq ft 3277 47
Terminal Bypass 0 0 o 0.00 | 0.00 0 0.00 ‘ No. Feaple 10
Grand Total ==> 17.502 0 a 17,502 10000 | 20,663  100.00 : 7,287 7,267 100.00 HEATING COIL SELECTION
COOLING COIL SELECTION AREAS Capacity Coil Airfl  Ent Lvg
MBh ¢fm F F
Total Capacity Sens Cap. Coil Airfl  Enter DBAWE/HR ~ Leave DE/WB/HR Gross Total Glass Main Hig k| 2,280 8BO 715
lans MBh MBh cfm F F gub FF gilb sqft (%) || AuxHtg 0.0 0 00 00
Floor 600 Preheat 0.0 0 00 00
Main Clg 1.5 17.5 201 2,280 780 B03 B75 BBOD 575 E4.9 Part 1] Reheat Q.0 o 00 00
Aux Clg 0.0 0.0 0.0 1] 00 00 0.0 Do 0o 0O ExFir 1] Humidif -5.9 260 35 &0.0
Opt Vent 0.2 22 22 200 87.0 86.0 32.7 5.0 51,7 2328 Roof 600 0 0 Opt Vant -10.9 200 5.0 650
Wall 240 T2 30
Tolals 1.5 187 Total -25.1

Project Mame: Sehonl for St Michagls

Dataset NMame: CACDSWLOADTONPROJECTSSMASE. LDS

TRACE® Load 700 v2.3 calzulated at 10:45 AM on D2/2572001
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i Room Cbﬂpksums 1 \

) By b..«RA
i D i e
Staff Lounge
COOLING COIL PEAK : CLG SPACE PEAK : HEATING COIL FEAK TEMPERATURES
Peaked at Time: Ma/Hr: 8714 MaofHr: 97114 MofHr: 1371 Clg Hty
Cutside Air; OADBMWESHR: 79/ 55740 : OaDB: 76 : OADB: 5 S5ADB G8.0 726
Plenum 8.0 B&.O0
Space Ret. Alr Ret. Air Net Percent : Space Percent | Space Peak Coil Peak Parcent Return T80 880
Sens.+Lat.  Sensible Latent Total Of Total :  Sensible OfTotal | Space Sens Tot Sens Of Total Rat/OA B0 620
Bluh Btuh  Btuh Bluh {96} : Btuh %) Biuh Biuh (%) FrMtTD 00 0.0
Envelope Loads FnBWTD 00 0.0
Skylite Solr U ¥} U 000 o 0o ] ¥ ooo Fn Frict [ RV PR
Skylite Cond V] 0 o .00 0 0.00 0 4] 0.00 Y
Raaf Cond 3,808 o 3,808 2018 3,253 14,51 @ 2,951 -2.951 2823 AIRFLOWS
Glass Solar 2,640 0 2640 1399 3,960 17.45 : D 0 000
Glass Cond G 0 6 0.03 ; -19 -0.08 : 722 722 5,91 Cooling  Heating
Wall Cond 12 o -12 -0.06 ' Fi 0.03 : -521 =521 4,99 Vent 200 200
Partition 0 1] 0.oo: 0 0,00 : 0 0 0.00 Infil 100 100
Expased Floor 0 a 0.00 : 1] 000 1] 0 0.00 Supply 2,802 2,502
[ nfiltration =1,687 -1,687 -8.94 -151 -0.67 -5,715 5,715 ~ 5H4.67 Mincfm 0 0
Sub Tolal ==> 4,755 0 4,755 25,19 7,089 323 -5809 4,904 94.79 Return 2,802 2,802
Internal Loads : : Exhaust 300 oo
Lights 8,533 0 8,533 45.21 5. 8,533 3758 ¢ 0 [#] 0.00 Rm Exh 1] ]
Peaple 4,500 4 500 23.84 2,500 11.01 : 0 8] 0.00 Auxil a 4]
Misc 5,120 0 0 5120 2712 5,120 2266 © 0 0 0.0
Suh Tofal s=> 18,152 0 0 18,152 9617 | 16,152 71.16 ! i} i} 0,00 ENGIMEERING CKS
Celling Load 0 0 0 000 0 0.00 | 0 0 000
Outside Air -4,032 Q 0 -4032 -21.36 -hd4 -2.40 -544 -H44 521 Cooling Heating
Sup. Fan Heat ] .00 000 0 Q.00 % 0A 8.0 8.0
Ret. Fan Heat 1] 0 0.00 ; 0.00 ¢ a 0.00 cfmisg ft 2.50 2.50
Duct Heat Pkup 0 0 0.00: 0.00 : 0 0.00 cfmiton 1.427.26
OV/UNDR Sizing 0 ] 0.00 | 0 0.0 0 o 0.00 5q fifton 57043
Exhaust Heat o ] o 0.00: 0.00 : H] 0.00 Btufhr-sq ft 21.04  -29.30
Terminal Bypass 1] i 1] 0.00 0,00 i 0 0.00 Mo, People 10
Grand Tofal ==» 18,875 0 1] 18,875 100.00 ' 22,697  100.00 -10,454 -10,454  100.00 HEATING COIL SELECTION
COOQLING COIL SELECTION AREAS Capacity Coll Alfl Ent Lvg
MEh cfm F F
Total Capacity Sens Cap. Coll Airfl Enter DEMWEB/HR  Leave DEMWB/HR Gross Tolal Glass Main Hig -10.5 2,502 6RO V26
tons MEBR MBh cfm F F gl F F grib sqft (%) Aux Htg 0.0 0 Q0 00
Floor 1,000 Prehoat 0.0 0 00 00
Main Clg 16 18.9 221 2 502 7.0 B0.2 B7.4 68.0 575 7041 Part 0 Reheat 0.0 a o0 oo
Aux Clg 0.0 0.0 0.0 ] oo o 00 00 00 00 ExFir 0 Humidif -8.0 300 35 s00
Opt Vent 0.2 22 2.2 200 av.o =S50 327 750 517 328 Roof 1,000 o 0|| OptVent -10.9 200 50 650
Whah ADD 41 il
Tofals 1.8 210 Total -29.3

TRACE® Load 700 v2.2 calculated at 10:45 AM on 0242572001

Project Mame: Schoal far St. Michaels
Dataset Name: CACDS\LOADTONWPROJECTSVSMASE LDS
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\ Room Ck sksums )

By BlaRA
- Therapy Pools
COOLING COIL PEAK :CLG SPACE PEAK : HEATING COIL PEAK TEMPERATURES
Peaked at Time: Mao/Hr: 7715 MafHr: 7/ 14 MaoHr 1371 Clg Htg
Outside Air: OADBMWEIHR: 87/ 56/ 33 OADB: B6 oADB: 5 5ADB 550 94.4
: i Plenum 80,0 70.0
Space Ret. Air Ret. Air Met Percent: Space Percent | Space Peak Coil Feak Percent Raturn 0.0 70.0
Saens. +Lat.  Sensible Latent Total Of Total: Sensible OfTotal | Space Sens Tot Sens Of Total Rat/OA B0.8 B1.3
Bluh Btuh Btuh Btuh (%) : Biuh (%) : Biuh Bluh (%) Fn MirTD 0o 0o
Envelope Loads + ; FnBITD 00 0.0
Skylite Saolr 0 ] Ly 0.00 : Q Q.00 ¢ 0 [¥] 0.00 Fn Frict 0o 0.0
Skylite Cond 0 0 0 0.00 0 0.00 : 0 0 0.00
Roof Cand B,423 0 8428 . 2338 8,281 24.46 | 5,957 5967 1232 AIRFLOWS
Glass Solar 896 a 856 249! 1,204 3.56 | ] o 0.00
Glass Cond &85 ] 55 0151 49 0.14 -521 521 1.16 Coollng  Heating
Wall Cond -5 1] -5 -0.01 -11 -0.03 795 -785 177 Vant 200 200
Partition 0 L1 (.00 ; 0 0.00 0 o 0.00 Infil 186 196
Exposed Floor o a o o 0.00 o o .00 Supply 1,493 1,493
Infiltration 58 94 0.27 1,108 3.27 -11,557 -11,857 * 25.B0 Mincfim 1] 4]
Sub Total ==» 9,472 0 9472 26.28 10,631 34 -18,840 =18 840 4207 Retumn 1,689 1,689
Intarnal Loads : : Exhaust 396 396
Lights 16,724 0 16,724 46.40 : 16,724 4941 O O 0.00 Rm Exh 0 0
People 5,400 6400 1776 ! 3,150 8.3 | o 0 000 Auxil 0 0
Mise 3,345 0 a 3,345 828 3,345 5.88 : 0 ] 0.00
Sub Tofal ==> 26,468 0 Y 26468 7344 23,218 668,59 | 0 Y 0.00 ENGINEERING CKS
Ceiling Load 1] ] i) 0.00 a .00 . 0 0 0.a0
Outside Air a 0 0 100 0.28 : 0 4.ag ] 11,782 2633 Cooling Heating
Sup. Fan Heat 0 0.00 : 0.00 : 0 0.00 % OA 13.4 13.4
Ret. Fan Heat 0 0 0.00: 0.00 : 0 D00 cfmisq ft 078 076
Duct Heat Pkup 0 0 0.00 000 : 0 0.00 cfmfton 496.98
OVIUNDR Sizing 0 L] 0.00 : ¥} 0.00 : -14,152 -14,152 31.60 5q ftiton 652,61
Exhaust Heat ] 0 0 0.00 0.00 0 0.00 Btuwhr-sg ft 18.39 -27.18
Tarminal Bypass 0 1] 0 0.00: 0.00 : 1] 0.00 No. People 10
Grand Total ==> 35,940 0 0 36,040 10000 33,845  100.00 : -32,992 -44,785 100.00 HEATING COIL SELECTION
COOLING COIL SELECTION AREAS Capacity Coil Airfl Ent Lvg
MEBh cfm F F
Total Capacity Sens Cap. Cuoil Airfl Enter DE/WB/HR ~ Leave DB/WB/HR Gross Total Glass Main Htg -53.3 1,483 850 944
tons MEBh MBh cfm F F agulb F F anlb sqft (%) 1] AuxHtg 0.0 0 a0 an
Floor 1,260 Freheat a.a 0 00 00
Main Clg 3.0 380 35.1 1453 BO.D 558 414 550 454 400 || Pant 0 Reheat 0.0 0 00 00
Aux Clg 0.0 0. 0.0 L 00 00 00 0o 00 0.0 ExFir 1] Humidif 0.0 o 00 00
Opt Vent 0.4 a.a 0.0 L] 00 00 00 0o oD oo Roof 1,960 a 0 Opt Vent 0.0 0 00 00
| Wall 5&80 28 5
Totals 30 38.0 Total -53.3

Project Name: School for St Michasgls
Dataset Name: CACDSWOADTONPROJECTEVEMASE LDS

TRACE® Load 700 v2.3 calculated at 10:45 AM on 02/2572001
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\ Room CF gksums }

By BErnRA
Transportation Office
COOLING COIL PEAK :CLG SPACE PEAK | HEATING COIL PEAK TEMPERATURES
Peaked at Time: MosHr 8710 ModHr: 7710 MofHr 1371 Clg Htg
Outside Air: OADBAVE/HR: 67 /51 /42 ; OADB: 73 : oaADE: 5 SADB BB.0 723
; i Plenum 78.0 620
Space Ret. Alr Ret. Air Met Percent Space Parcent Space Peak Coil Peak Percent Return 78.0 E3.0
Seans. +at. Sensible Latemi Todal OfTolal:  Sensitle OiTowal @ Space Sens Tol Sena Of Toiah TEUOA o0 S0
Btuh Btuh  Bluh Biuh {%) : Bituh (%) : Bluh Btuh {%) FnMirTD 00 00
Envelope Loads § : FnBIATD 00 00
Skylile Salr 0 o 1] .00 : ] Q.00 : o o] 0.00 Fn Frict o0 00 |
Skylite Cond 0 0 0 0.00 : Q 0.00 : 0 0 0.00
Roof Cond 262 0 B2 305! 395 413 -826 825 1888 AIRFLOWS
Glass Solar 5,829 i} 5829 67.80 | 5,293 5541 0 0 000
Glass Cond -208 0 -208 242 -89 -1.04 -1,210 -1,210 2765 Cooling  Heating
Wall Cond 3 0 3 0.03: 1 30 0.32 -A65 468 10,69 Vent 100 100
Partition 0 0 000 0 0.00 : D 0 000 Infil 28 28
Exposed Floor 0 0 0.00 i 0.00 : o 4] 0.00 Supply 1,110 1,110
Infiltration -735 =35 -8.55 ; =136 -1.42 -1,600 -1,600 © 26.56 Mincfm 0 o]
Sub Total === 5,151 0 5151 59911 5,483 5740 : -4,104 -4,104 3378 Return 1,238 1,238
Internal Loads : : Exhaust 124 128
Lights 2,389 g 2,389 2779 2,383 2501 . 1] O 0.00 Rm Exh 0 0
Feople 2,250 2280 26,17 - 1,250 13.09 i O 0.00 Auxil 0 0
Misc 1,433 ] 0 1,433 16.67 : 1,433 1501 Q0 i 0.00
Sub Total ==> 6,073 o o 6073 7064 5073 53.10 | 0 0 0.00 ENGINEERING CKS
Ceiling Load 0 0 o 0.00: 0 0.00 ! i a 0.00
Outside Alr 2,626 ] a 2626 -30.55: -1,004 -10.51 ¢ 272 272 5.22 Cooling Heating
Sup. Fan Heat 1] 0.00 : 0.00 : a 0.00 % OA a.0 9.0
Ret. Fan Heat 0 0 000 0.00 : 0 000 cfmisq ft e 197
Duct Heat Pkup o 0 0.00: 0.00 : 0 0.00 cfmifton 1,376.67
OV/UNDR Sizing 0 0 0.00 . 0 0.00 = 0 0 0.00 sq ftiton 34717
Exhaust Heat 0 0 0 0.00 0.00 : 0 0.00 Btu/hr-sq ft 34.56  -47.20
Tarminal Bypass 0 0 0 0.00 : 0.00 : 0 0.00 No. People g
Grand Taotal === 8,597 ] 0 8,597 100.00 : 9,552  100.00 : -4,376 4,376 100.00 HEATING COIL SELECTION
COOLING COIL SELECTION AREAS Capacity Coll Alfl  Ent Lvg
) MBh ofm F F
Total Capacity Sens Cap. Coil Al Enter DE/WB/HR  Leave DEMWEIHR Gross Total Glass Main Htg 4.4 1,110 680 723
tons MBh MEh eitn F F arlb F F agrlb sqft (%) || AuxHig 0.0 0 00 Q0
; Floor 260 Preheat 0.0 0 00 00
Main Clg 0.7 BE 9.7 1,110 780 803 677 680 575 700 Part 0 Reheat 0.0 0 0o 00
Aux Clg 0.0 0.0 0.0 0 0.0 00 00 0.0 0.0 0.0 ExFir 0 Humidif =34 126 35 500
Opt Vent R 11 1.1 100 &7.0 56.0 327 750 517 328 Roof 280 i) 0| Optvent 54 100 5.0 650
wWall 390 67 17
Tofals 0.8 ar Total 132
Projact Mame: School for St. Michaels TRACE® Lead 700 v2.3 calculated at 10:45 AM an 02/25/2001

Dataset Name: CACDS\LOADTIOPROJECTSVSMASE.LDS
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Solar Cell Materials
The solar cells consist of two semiconductor layers that are used to produce the

electron current. The detail in Figure 1 shows the components of each individual cell. A

metal grid is adhered to the top of the

semiconducting layers where it collects the

Antlrefection coating

electrons that are produced from the Aropparmntnd el
Lover gl

semiconductors. The electrons are then
transferred to the desired building load and

returned to the back of the contact layer. peTypesemicansducio)
¥ p=Type semiconductor Back contact

The back contact layer is necessary to
complete the circuit. The glass cover is used to prevent any damage to the cell. The anti-

reflective coating is used to prevent light from being reflected away from the cell.

System Components

To 120v loads

There are several components of a photovoltaic system that are required to produce
energy shown in Figure 2. The system starts with an array of photovoltaic cells that
produce electricity. The electricity is transferred through the charge controller and stored
in the batteries. The charge controller is used to eliminate the flow to the battery once the
battery has reached its maximum capacity. The downfall of photovoltaic cells is they
only produce direct current electricity. Direct current electricity (DC) is useful in
powering the outdoor lighting. For all building applications and appliances alternating
current electricity (AC) must be used. An inverter is used to convert the DC eleetricity to

AC electricity where it can be used and supplied throughout the building.
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Solar Map

Figure 3

Troow; o Carem

= U
w3 an

For solar power to be a worthwhile investment your location must have a high

solar insolation value, for St. Michael’s the value is 5.5. The values for the Southern

United States can be viewed on the map above in Figure 3.

Electrical System Design

The decisions made by FBM Design for our client, St. Michael’s Association for
Special Education, Inc., provide the most feasible and efficient electrical system. The
initial costs were compared with the long-term maintenance costs and a final system
design was chosen. The chosen electrical system must be able to support 509,051.7 kWh
per year. The electrical system consists of a primary 13,200 volt service coming in from
the utility grid provided by the Navajo Tribal Utility Authority (NTUA). The service will
then pass through the meter. After passing through the meter, the voltage will be stepped
down via & 277480 volt transformer. Onee the power has heen stepped down it will pass
through a substation, breaking off to mechanical panel and a 120/208 transformer. Keep
in mind all power both 277/480 and 120/208 or both 3 phases services, only at the
switchboard were 120/240 volt service is separated using one of the legs of the 120/208
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does the power become single phase. The switchboard has a lighting, auxiliary, and
emergency panel. The system also integrates the use of solar power at the switchboard to
power the single-pha;':'-ﬁ auxiliary power needs. Also incorporated is a generator for the
emergency power. A complete system schematic is viewable in the back of this

appendix.

Integrated Solar Powered System

The solar powered system will be used to power just the single-phase auxiliary
power as mentioned above. The needs of the systems to do so are 310 solar panels, 68
batteries and 8 inverters. The system will store energy in the batteries when the auxiliary

power does not require the total amount of energy supplied from the panels.

Solar Powered Exterior Lighting

The exterior solar lighting is a feasible alternative
because it required direct current power. The photovoltaic cells |
generate the DC power, eliminating the need for an inverter
allowing it to be cost effective. The solar power generated
during the day is stored in batteries and used to power the lights
at night. These self-contained units will meet St. Michael’s
needs and will be implemented in the parking lot and also the

sides of the building.

Emergency Back-up Power

The emergency power will use a 6500 watt generator if power fails in the
building. The system begins with an automatic transfer switch (ATS) that controls if no
power is coming through the utility grid it will switch to emergency power and the
generator will be turned on. Once the generator is supplying power it will pass through
the emergency panel and will be used for powering the emergency lighting and any other

applications that SMASE specifies.
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Introduction

This appendix will contain detailed literature on the final electrical system desipn
to be used at St. Michael’s, Arizona. Included is a brief overview of how photovoltaics
produce energy and how this phenomenon can be used to benefit St. Michaels. An
electrical schematic will also be included to help present the layout of the electrical
system. Emergency Power and Solar Powered Exterior Lighting will also be discussed,

Lastly, a cost estimate will be included as well as all the building’s solar, non-sclar and

lighting calculations.

Solar Energy
Photovoltaic Concepts

Photovoltaics are a technolooy that uses solar enerpy te produce electricity
directly from sunlight. The largest benefit of using photovoltaics is that it is a clean way
to produce energy. The cost of installing these solar panels are not expensive because
they come prepackaged rcady 1o implement, eliminating the need for skilled labor. They
also have no moving parts eliminating the need for maintenance. Also new panels can be
installed increase power in the existing systems. One downfall of photovoltaics is that
there is not enough hard evidence to prove the durability to withstand extremes in the
environment. A guestion that is asked is, “will the system produce cnough energy to be
worth the cost of installation.” The answer to that question is dependent on the location,
Also the current cost of a module is ranging from $4.00 to $10.00 per peak watt. A peak
watt is the amount of electnicity produced by a single cell when bright sunlight is
available. The current photovoltaic cells are funcuioning at enly 12% efficiency but the
new silicon solar cells are more than 30% efficient. With the time frame for possible

construction, the cells are a very possible alternative.
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Total Building Load Calculations

The calculations for the total building load were calculated from the summation of
common houschold appliances and mechanical system components that will be found in
our building. The electrical loads for the appliances were found at
www.homepower.com. The mechanical loads are educated guesses from comparable
cuisheets found on the Internet. The running time dwration for all mechanical equipment

is estitnated to be operating at 24 hours a day, 7 days a week to obtain the total maximum

load. A detailed breakdown is shown on the following page.


http://www.homepower.com

Total Building Cansumption

Elecirical Appendix

Quantity] Inverter Fowered Appliance P? |Run Watts | Start Watts |Hours/Day| Daysiveek | W-hraiday
1 Well Pump 1 1306 IG5 &0 7. 104004,
1 15 ft*3 FridgefFreszer 1 120 240 10.00 7.00 1200.0
12 |Televisions 0 75 200 4.00 5.00 25714
iz |VCRs D 40 40 2.00 5.00 B85.7
35 _|Computers, Monitors, Peripherals 1 200 400 8.00 5.100 40000.0
20 [Stereos i 25 23 8.00 5.00 2857 .1
2000 \Gompact Flourescent Lights 1 13 15 12.00 7.00 360000.0
1 Scanner 1] 20 30 0.25 1.00 0.7
10 |Printers G 100 100 2.00 5.00 1428 6
12 |Microwave Ovens 1 1000 2000 Q.25 5.00 2142 4
4  [Wacuum Cleaner 0 1360 2700 0.50 2.00 771.4
3  |Washing Machine 1 300 525 1.25 S.00 803.6
3 [Dryer 1 ag0 523 1.25 £.an 803.6
1 JFax 1 5 i 24.00 7.00 120.0
10__|Power Tools 0 1350 2700 £.20 2.00 771.4
4  |Coffes Maker 0 1200 1200 0.50 35.00 1714.3
3 |vending Machines i EDJ 1000 2400 7.0 576030
1 [Toaster 0 1200 1200 0.25 1.00 42.9
1 Ni-Cad Eattery Recharger 1 20 20 £.00 3.00 51.4
2 |[Copier 1 700 1200 3.00 2.00 3000.0
1 Sewing Machines L g0 150 5.00 0.50 2B.6
1 Blender 0 350 700 0.05 5.00 125
1 Coffee Grinder 0 150 304 0.05 5.00 5.4
1 Garbage Dispossal 0 a0g 904 0.25 5.00 160.7
1 |Dishwasher g 100 1000 2.00 5.00 1428.6
1 |[Beep Freezer 1 500 1500] 24.00 7.00 12000.0
1 |Wireless Network Equipment 1 100 10D 24.00 .00 2400.0
1 |Water Heater i £000 5000 24.00 7.00 120000.40
1 Recirculation Pump (3/4) 1 400 B00 24.00 7.00 89600.¢
40  |Water Source Heat Pumps 1 400 525 24.00 £.00] 3840000
2 [Therapy Ponls 1 1500 2000 B.OD 4.50 15428.6
10 |Maks-up Air Units 1 1000 1500 24 Q0 700  240000.0
2 |Refrigerant Pumps 1 400 &00 24.00 7.00 15200.0
8 JExhaust Fans 1 250 400 24.00 7.00 48000.0
2 |Kitchen Honds 1 200 350 2.60 .00 B57.1
1 |Back-up Bailer 1 5000 5000 0.25 1.00 178.6
1 [HYAC Controls 1 100 100 24.00 V.00 2400.4
1 |[Controls 1 100 100 24.00 T.00 24000
1 Phasae Converter 1 250 400 24.00 700 0000
1 L& Kiln J18X 1 8300 8300 8.00 5.00 47428.6
13884937
* Kitchen Ovens and Stoves will be powered by gas
Total Building Load 5090517 kWhiyr
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Solar Load Caleulations

FBM Design used a spreadsheet provided online by werw. homepower.com to
perform all solar load calculations. Initially, the building load must be known to
detenmine the quantities of solar panels and inverters along with the number of trackers.
The initial calculation used the entire building load te determine the quantities of solar
equipment. To power the whole building using solar, the total building would exceed
585,150 kW for both AC and DC. The building would require 2244 panels, 480
batteries and has an initial cost of hardware exceeding $1.53 million.

We found this alternative not to be feasible, We feel that the solar power could
provide sufficient power for all single-phase power needs. After running the simulation
based on just single-phase AC loads, the building would require just 310 panels and 68
batterics and would cost $3264,150,00. We feel this altemative is feasible and this will be
implemented into our design. The actual joad calculations can be found on the following

pages.


http://www.homepower.com

Electrical Appendix

TOTAL BUILDING LOAD CALCULATIONS

INVERTER SUPPLIED 120 VAD APPLIANCE POWER CONSUMPTION ESTIMATE DS APPLIANCE POWER CONSUMPTION ESTIMATE
Hesr 5 Drtac | 2000 Enangy EMicipni Homs Sysisen Dalaz A0+
Heema Haxmea Power Magazina
Maihaaty. SATong 5L Michpeds, Arirers
AC Wall-tvs, Ussd Dady 1504726 Phwona # Do W, Lhaed Dty Ba24

Platibi hypby; Thiss b an estmarts and & oody 53 Good a3 the Information supplisd.

AN Applianoes an th 3 Below s powsned by 120 Voll - AC from the imerier 1 applisncay on ta i balow s DG powsied direcgy from the balieces

Mo, resriee Powemd P Wans  Wars D Ak W % . x4 W On Thre Aat-hradder %
T |wied VEhp 120 WAL | 1 1300 3900] .25 ; %’]‘T{ﬁ‘ Wqéﬁ nf | 3 BAZA]  0.5%
1 |15 m:% 1 120]  740] 10.00 7.00| 1200] a0i% K [0 ul a [
12 | T a 75 200 4.00/ [ A74] 418% [1] ['] [1] 0] 0.0%
1Z_|ViHs q 40 aa] 200 500 ;
35 | Comperier, Wonaor, Ponpharais] 1 200] 400|800 00| [] o [] o] 0.0%
0 | Flereon 1 25 FL T 0L JAST.A D% [1] 0 1] 1] 1] "-D_'i
200K | Carmpiet Flugrsscant Lights [ 1 15 15| 12.00 7.0d [] [ ] [T
| 1 |Sesnnar o n £ I 0 Ly g a EI Q a af 0.0%
10 _|Prniar [ wa| ol 2.0 500 14185 O [ a [’ 1] [ Y
12 | Micwires Chvan 1 000 m0a]| 025 S00] 21428 aa [ [ [ [] O] 0.0%
4| WmmArn Caamner i 1350|2700 FI) ] [ [ [ o] o0.0%
3_|Waakely Mactns 30| sH] 125 00| Boa | o.os% ] [ [ o] o
[ 300 525 145 ] 2]
E 1 ) 5] 24,00 I 1 1 [1] d ['] a 0] 0.0%
o Ipm Toms _1350[ gro0| o20)  Fo6|  7TiA| ooew 0 [ ] [ Ei_ﬁ
[ 4 |Colfen ptaker 1 1 .50 5001 T3] 0.11% [:] 1] [:] [ O] 0.0
3 [Wending Mactenes oA p00) 24.00 7.00] sTen0ol Jsaw [ | _5‘_ [ uI 0.0%
Toasner o ) 1,00/ [ [1] o] [ [ of 0.0%
1 @mmw 1 .00 14l 0.0k
Fl 1 12060 5001 300000 0
1 Tearching [ 160] 5,00 0.50] 20.8] 0.00%,
i ] A To0] 005 20 123 0DO% Tolsd OC Watt-hous Conmumed Daly Bazs
1 ™ Goroer ] 156 300 o005 00 54 1"
1_|Garbacy Caiponssl [ P0G] o0 O M) K T Totsl msthmited snergy conmampten dafeboth OC and AC
1| Dishwahar [ 1000|1000 Z00| 14388 o 1600150.30 Wivn-bours par duy
1 |Cap Freaze 1 S0 1500] 24,00/ 7.00] 120000] 0.75% Consumption bor Lrke  1803150.38 Wig-hours dally
1 \‘%ﬂ:wtw 1 __'lﬂ.' 11:02_:-!,00 T.00| =Z4004 1 rraci Pressncos? 1 'h].llﬂnhl'ﬂ
1 [Wiaker [1] 5000 so00] 2 TO0[ 12000007 4% v BuUTge W atinge needed 0000 Wans
1_|Fecimidation Pums 1 17) 1 75 4pd] 2400 T00] 68000 paTs It Prddthy WWmtlisge P 4TT20 Wants
4D [West Source Hest Purg 1 oG] 525] 24.00 7,00} :84000.0
] Pools 1 Ll L000) 800 (& LS (X5
10 | Maloa-tn Adr Lines 1 i 1500) 3400 T2 0000.0] 14,
3 Pamg 1 B0C) 24.00 7.00] 1920001  1.20%
& e T 2 Eg ;
3| KHehee Hocas i ﬁ_“ﬂ 200 500] _ 857.1] 005%
Blich-Ugy Biobbed 1 [[FF] 104 Ta.8] 0.04%
HWAL Controls 1 ] 100] 24.00 T.00] 2400/ 0.1
[ 1 104y 10| 24.00 TO00) 2400, 1
Priaas Commanar 1 ui% 400] 24.00 700
1 fLal J1AX 1 awpol m.oo EX l'ﬁ?ﬂ\.l.] Lot




Llectrical Appendix

TOTAL BUILDING LOAD CALCULATIONS
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FEASIBLE BUILDING LOAD CALCULATIONS
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Cost Eatimate
The cost estimate is based on the hardware determined and specified on the
spreadsheet. These products and any useful information can be viewable at

www solardpower.com. The following is a summary from the caleulated simulation.

Initial Cost of Solar Powered System £264,150.00
Estimared Cost of Overall Elecirical
System w/o Solar Power 3200.000.00
TOTAL $465,150.00
The following mumbers are a direct relation to the initial cost of the solar-powered
system. Such as, the operating cost totaling $551.43 per month. The power cost is equal

to $0.413 per kWh. Finally, an excess power wattage of 27,980 watts will be in excess,

=12 -
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Insert
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Here
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Lighting
Preliminary lighting calculations were made using the zonal cavity methed. The
specified fluorescent lamp has the following characteristics:

32 wates, T-8, 4100 K, 835 CRI, 2900 design lumens

The luminaire selected was the Simkar prismatic lens.

Room Demensions: Typical Clagsroom — 75 x 35°
Ceiling Height - 10°
Work Surface Height — 2.5
RCR =[5*CH-WSH)}L+W)]A{L*W)
= [5*(10-2.5)(75+35)]/(75*33).
= 1.57
Froem Simkar Lighting Catalog:
@RCR =1, CU=80
@RCR =2 Cil="71

Linear Interpolation:
(2-1.37)0(2-13={71-CU/(71-8D)
CU=729
# Luminaires = (fe*area)/{{lumens/lamp){lamps/luminaire ) CU(LLE)]
= (75*2625)/[(2900)4)0.73)(.7)]
=322=33
This calculation shows that 33 luminaires will be required in a typical classreom with a

cost of $0.55 wait/SF.

T4 -
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Electrical Appendix

Introduction ' : -

This appendix will contain detailed literature on the final electrical system design
to be used at St. Michael’s, Arizona. Included is a brief overview oi how photovoltaics
produce energy and how this phenomencn can be used to benefit St. Michaels. An
electrical schematic will also be included to help present the layout of the electrical
system. Emergency Power and Solar Powered Exterior Lighting will also be discussed.
Lastly, a cost estinate will be included as well as all the building’s solar, non-solar and

lighting calculations.

Solar Energy
Photovoltaic Concepis

Photovoltaics are a technology that uses solar energy to preduce electnicity
directly from sunlight, The largest benelit of using photovoltaics is that it is & clean way
to produce energy. The cost of installing these solar panels arc not expensive because
they come prepackaged ready to implement, eliminating the need for skilled labor. They
also have no moving parts eliminating the need for maintenance, Also new pancls can be
installed increase power in the existing sysiems. One downfall of photovoltaics is that
there is not enough hard evidence to prove the durability to withstand extremes in the
environment. A question that is asked is, “will the system produce enough energy to be
worth the cost of installation,” The answer 10 that question is dependent on the location.
Also the current cost of a module is ranging from $4.00 to $10.00 per peak watt. A peak
watft is the amount of electricity produced by a single cell when bright sunlight is
available. The current photovoltaic cells are functioning at only 129 efficiency but the
new silicon solar cells are more than 30% efficient. With the time frame for possible

construction, the cells are a very possible alternative,
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Solar Cell Materials

The solar cells consist of two semiconductor layers that are used to produce the
electron current. The detail in Figure 1 shows the components of each individual cell. A
metal grid is adhered to the top of the

semiconducting layers where it collects the

Antlrefectlon coaning

FTTITT
Fromi Cantict @ypreny

electrons that are produced from the Jrpdparshinchoali

Taver pliis

semiconductors. The electrons are then
transferred to the desired building load and

returned to the back of the contact layer. S RypeAcmieos

peType semiconductor Bask contact

The back contact layer is necessary to
complete the circuit. The glass cover is used to prevent any damage to the cell. The anti-

reflective coating is used to prevent light from being reflected away from the cell.

System Components

To 120v loads

There are several components of a photovoltaic system that are required to produce
energy shown in Figure 2. The system starts with an array of photovoltaic cells that
produce electricity. The electricity is transferred through the charge controller and stored
in the batteries. The charge controller is used to eliminate the flow to the battery once the
battery has reached its maximum capacity. The downfall of photovoltaic cells is they
only produce direct current electricity. Direct current electricity (DC) is useful in
powering the outdoor lighting. For all building applications and appliances alternating
current electricity (AC) must be used. An inverter is used to convert the DC electricity to

AC electricity where it can be used and supplied throughout the building.
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Solar Map

| Figure 3

Troog of Canea

For solar power to be a worthwhile investment your location must have a high
solar insolation value, for St. Michael’s the value is 5.5. The values for the Southern

United States can be viewed on the map above in Figure 3.

Electrical System Design

The decisions made by FBM Design for our client, St. Michael’s Association for
Special Education, Inec., provide the most feasible and efficient electrical system. The
initial costs were compared with the long-term maintenance costs and a final system
design was chosen. The chosen electrical system must be able to support 509,051.7 kWh
per year. The electrical system consists of a primary 13,200 volt service coming in from
the utility grid provided by the Navajo Tribal Utility Authority (NTUA). The service will
then pass through the meter. After passing through the meter, the voltage will be stepped
down via a 277/480 volt transformer. Once the power has been stepped down it will pass
through a substation, breaking off to mechanical panel and a 120/208 transformer. Keep
in mind all power both 277/480 and 120/208 or both 3 phases services, only at the
switchboard were 120/240 volt service is separated using one of the legs of the 120/208

-3-
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does the power become single phase. The switchboard has a lighting, auxiliary, and
emergency panel. The system also integrates the use of solar power at the switchboard to
power the single-phase auxiliary power needs. Also incorporated is a generator for the

emergency power. A complete system schematic is viewable in the back of this

appendix.

Integrated Solar Powered System

The solar powered system will be used to power just the single-phase auxiliary
power as mentioned above. The needs of the systems to do so are 310 solar panels, 68
batteries and 8 inverters. The system will store energy in the batteries when the auxiliary

power does not require the total amount of energy supplied from the panels.

Solar Powered Exterior Lighting

The exterior solar lighting, is a feasible alternative
because it required direct current power. The photovoltaic cells |
generate the DC power, eliminating the need for an inverter
allowing it to be cost effective. The solar power generated
during the day is stored in batteries and used to power the lights
at night. These self-contained units will meet St. Michael’s
needs and will be implemented in the parking lot and also the

sides of the building.

Emergency Back-up Power

The emergency power will use a 6500 watt generator if power fails in the
building. The system begins with an automatic transfer switch (ATS) that controls if no
power is coming through the utility grid it will switch to emergency power and the
generator will be turned on. Once the generator is supplying power it will pass through
the emergency panel and will be used for powering the emergency lighting and any other

applications that SMASE specifies.



Electrieal Appendix

Total Building Load Calculations

The caleulations for the total building load were calculated from the summation of
common household appliances and mechanical system componenis that will be found in
our building. The electrical loads for the appliances were found at
www.homepower.com. The mechanical loads are educated guesses frem comparable
cutsheets found on the Internet. The running time duration for all mechanical equipment
is estimated to be operating at 24 hours a day, 7 days a week to obtain the total maximum

load. A detailed breakdown is shown on the following page.


http://www.homepower.com

Total Building Consumption

Electrical Appendix

* Kitchen Gvens and Btoves will be powered by gas

Total Building Load

Cantity)  Inverter Powerad Appliance P? |Run Watts| Start Watls |Hours/Day| Daysfveek | W-hrafday
1 |Well Pump 1 1300 3500 8,00 7.00 0400.0
1 18 ft*3 Fridge/Freezer 1 120 240 10.00 7.00 1200.0
12 |Televisians 0 75 200 4,00 5.00 25714
12 WCRs g 40 40 2.00 5.00 B85.7
35 |[Computers, Monitors, Perigherals 1 200 400 8.00 3.00 40000.0
20 |Sterens 1 25 28 .00 5.00 28571
2000 |Compact Flourescent Lights 1 15 15 12.00 7.00 360000.0
1 Scannar 0 20 50 0.25 1.00 0.7
10 |Printers ] 100 100 2.00 5.00 1428.6
12 [Microwave Ovens 1 1000 2000 0.25 500 2142.9
4 |WVacuum Cleaner O 1350 2700 0.50 2.00 774
3  |Washing Machine 1 300 825 1.25 5.00 B03.5
3 Dryer 1 300 525 1.25 .00 BO3.5
1 Fax 1 5 5 24.00 ¥.an 1200
10 |Power Tocls 4] 1350 2700 0.20 2.40 7714
4 Coffee Maker 1] 1200 1200 (.30 5.00 17143
3 Vending Machines 1 B8a0 1000 24,00 700 HTEA0.0
1 |Toaster o 1200 1200 .25 1.00 42.9
1 Ni-Cad Battery Recharger 1 20 20 6.00 3.00 51.4
2 Copier 1 700 1200 3.00 500 3Q00.0
i [Sewing Machines 0 BO 180 5.00 0.50 2885
1 Blender ) 350 700 0.05 5.00 12.8
1 Coffee Grinder 0 150 300 0.05 5.00 5.4
1 |Garbage Dispossal d 900 8a0 0.25 5.00 160.7
1 Dishwasher 4] 1000 1000 2,00 5.00 1428.6
1 Deep Freezer 1 B0 1800 24,00 7.00 12000.0
1 Wireless Network Equipment 1 100 100 24.00 7.00 2400.0
1 Viater Heater 1 5040 5000 24.00 7.00 1200000
1 Recirculation Pump (34} 1 400 600 24 00 7.00 06000
40  |Water Source Heat Pumips 1 400 325 24.00 7.00 364000.0
2  [Therapy Pools 1 1500 2000 B8.00 4.80 165428 8
10 [Make-up Air Units 1 1000 1500 24.00 7.000 240000.0
Z Refrioerant Pumps 1 40 &00 24.0 7.0 18200.0
8 Exhaust Fans 1 250 400 24.00 F.O0 48000.0
3 Kitchen Hoods 1 200 350 2.00 & 00 B&T 1
1 Back-up Boiler 1 5000 S000 0.25 1,00 1788
1 HVAC Contrals 1 100 a0 24 00 7.00 24000
1 Controls 1 100 100 24 00 T7.00 2400.0
1 |Phase Converter 4 250 4400 24.00 7.00 60000
1 L&l Kilm J18X 1 A300 8300 B.O0 5.00 47428.6
1398483.7

509051.7 WWhiyr
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Solar Load Calculations

FBM Design used a spreadsheet provided online by www.homepower.com to
perform all solar load calculations. Imtially, the building load must be known to
determine the quantities of solar panels and inverters along with the number of trackers.
The initial calculation used the entire building load to determine the quantities of solar
equipment. To power the whoele building using solar, the total building would exceed
585,150 kWh for both AC and DC. The building would require 2244 panels, 480
batteries and has an initial cost of hardware exceading $1.53 million.

We found this alternative not to be feasible. We feel that the solar power could
provide sufficient power for all single-phase power needs. After running the simulation
hased on just single-phase AC loads, the building would require just 310 panels and 68
batteries and would cost $264,150.00. We fee] this alternative is feasible and this will be
itplemented into our design. The actual load caleulations can be found on the following

pages.



http://www.homepower.com
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TOTAL BUILDING LOAD CALCULATIONS
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Electrical Appendix

TOTAL BUILDING LOAD CALCULATIONS
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Electrical Appendix

FEASIBLE BUILDING LOAD CALCULATIONS
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FEASIBLE BUILDING LOAD CALCULATIONS
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Electrical Appendix

Cost Estimate
The cost estimate is based on the hardware determined and specified on the
spreadsheet. These praducts and any useful information can be viewable at

www.solardpower.com. The following is a summary fiom the calcutated sioulation.

fnitial Cost of Solar Powered System $264,150.00
Estimated Cost of Overall Electrical
System wio Solar Power $200.000.00

TOTAL $465,150.00
The following numbers are a direct relation to the initial cost of the solar-powered
system. Such as, the operating cost totaling $551.43 per month. The power cost is equal

to $0.413 per kWh. Finally, an excess power wattage of 27,980 watts will be in excess.

«12-


http://www.solar4power.com

13,200 Volts

Me ter
Transtormers
. 77 /480 | IEOXEUSJ
Emergency Power ' ' Photovoltaic Cells
_l .

— ATS

Emergency ch Controll

Panel arge onTroaller

L_Buﬂdhg Switchboord

‘BuﬁdMg Fanels (

i | }—Q—(Butter*ies

Inverter

( Mech Lighting ( LI, | _ ' ( 



Electrical Appendix

Lighting
Preliminary lighting calculations were made using the zonal cavity method. The
specified fluorescent lamp has the following characteristics:

32 watts, T-8, 4100 K, 85 CRI, 2900 design lumens

The luminaire selected was the Simkar prismatic lens.

Room Demensions: Typical Classroom — 75" x 35°
Ceiling Height — 10°
Work Surface Height — 2.5°
RCR = [5*(CH-WSH)(L+W)J/(L*W)
= [5*(10-2.5)(75+35))/(75*35).
=1.57
From Simkar Lighting Catalog:
@RCR=1,CU =80
@RCR=2,CU=71]

Linear Interpolation:
(2-1.57)/(2-1) = (71-CU)/(71-80)
CU=72.9
# Luminaires = (fc*area)/[(lumens/lamp)(lamps/luminaire)(CU)(LLF)]
= (75*2625)/[(2900)(4)(0.73).7)]
=322=133
This calculation shows that 33 luminaires will be required in a typical classroom with a

cost of $0.55 watt/SF.

- 14 -
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17, 1998 Osram Sylvania Lamp and Ballast Catalog
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Appendix G: Plumbing System Design

Water Supply

The bulk of the plumbing design begins after the architectural design is
completed. The first task of the plumbing engineer is to total the building loads by
summing the fixture units for each respective system; cold water supply, and hot water
supply. Fixture units area tabulated by various resources and are dependent on use and
type of fixture i.e. public water closet, private lavatory, private bathtub, etc. See Table 1
for fixture unit totals. The water supply line has 457 water supply fixture units, which
can be broken up into 347.5 cold water fixture units and 109.5 hot water fixture units.
These fixture units have an equivalent flow rate. The corresponding flow rates were in
the ASPE manual. The total supply flow rate is 142 gallons per minute, 126 cold water
gpm and 72.5 hot water gpm (the gpm curve is not linear see Figure 1). After the flow
rates are found, the main building pipes may be sized. ASHRAE’s pipe fitting (Figure 2)
can be utilized to find a sufficient pipe size. This chart also shows the approximate
velocity of the water in a particular pipe size and gpm. Velocity should remain between

6 and 10 ft/s to ensure flow and prevent excess noise.

Domestic Hot Water Supply

This hot water system consists of a water heater, a circulating pump, and lots of
pipe. In order to size the aforementioned units three pieces of information are needed:
total equivalent length of pipe, head loss in the pipe, and heat loss from the pipe.

The only way to find the total equivalent length of pipe is to lay it all out, from
water heater to fixture. The total equivalent length of pipe must also be broken up by
pipe size and factors added for various fittings and valves. Since the entire piping layout
would be very time consuming, an estimate has been used.

Head loss in the pipe is found by multiplying the head loss factor per unit length
by the total equivalent length of pipe. Head loss is dependent on material of pipe,

temperature of water, length of pipe and pipe diameter. A computer program was utilized



to caleulate 13.5 ft of pressure head loss. See Figure 3 for details. Following the
calenlation of pressure head loss in the pipe tofal head can be caleulated by adding the
elevation head loss 1o the pressure head loss in the pipe. Elevation head is equal to the
vertical distance from the deepest pipe to the highest fixoaee. But in a clased nop system
such as ours, the elevation head does not affect the total head.

Heat loss in the pipe is found by multiplying the heat loss factor per unit length of
pipe by the total equivalent length of pipe. Heat loss 15 also dependent on the material of
the pipe and the pipe diameter. From the total heat loss the circulated hot water flow rate
can be found. See Tables 2 for detailed takeoffs.

The pump size for the hot water supply can now be found. Pump manufacturers
p;mduce pump curves for each model produced. These eurves are a graph of fotal head
loss vs. flow ratc. Another computer program was utilized to fit a pump curve. See
figure 4 fr details. From this curve other data can be extracted including: impellor size,
motor size, and pump cfficiency. The pump St. Michaels will be using is an in-line
centrifugal purmp with 2 horsepower motor.

The water heater/storage tank may be sized by multiplying the quantity of hot
water fixtures by their demand flow rate in gallons per hour. This number is multiplied
by a demand factor, which is different for cach type of building usage. Table 3 gives a
detailed analvsis of water heater/ storage tank sizing. The water heater will have a 600

gallon capacity and othe properties as in Figure 5.
Drainage System Design,

The building sewer can be sized by summing the drainage fixture units for each
fixture. See Table 1 for details. The building sewer can handle 201 drainage fixture units
with a 4 inch pipe and % inch per foot slope. See Figure 6 for details.

Amnother essential task of the drainage syslemn si to prevent wastewater gases from
entering the building. Drainage traps are small elbows in the drain pie immediately afier
the fixture, which traps inside and stops wastewater gases from escaping through the

fixture. Stack vents are vertical pipes, which rise to the roof and are open to the



atmosphere to prevent the gases from collecting in the drainage pipes. Figures 7 and 8

show minimum sizes of traps and stack vents, respectively.



Table 1: Water Supply and Brainage System

Cluantity Fixture

Waler CGloset Flush

22 Valve
20 Lavatory

2 Sendce Sink

2 Shower
14 Tub

3 Washing Machine

4 Floar Oraing

5 Kitchen Sink
i Dish Washer

Totals

Cold Water F
Non-flush valve
Total Cold Water
Fixture Unlts

Hot Water

Total Water Supply
Fixturg Unitg

Total Drainage
Fixture Units

G-4

Cold
Drainage Water
Fudhws e
Units Tatal Unils
4 88 10
1 20 15
2 4 225
3 [ 3
3 42 a
2 [ a
4 13
3 15 a
4 4 3
329.5
18
347.5 = 1{26gpm
109.5 = 72.5 gpm
457 = 142 gpm
201 = 4" pipe

Total

- 220
30
45

Haot
Waler
Fiilure
Units Total
15 a0
225 4.5
3 5
3 42
3 8
3 15
3 3
3" pipe = 825fps
2.5 pipe = 7.5fps
3" pipe = 7 fps
1/4" per fool slope



Figure 1

Fixture
Units

10
12
14
18
18
20
20
30
35
40
45
50
g0
70
B
a0
100
120
144
160
180
250
225
250
275
300
400
500
750
1000

GPM

27
286
30.2
e
334

35

38

41
438
465

49
515

55
58.5

62
o4.8
675
725
775
azo

a7
q1.5

g7
101
1085
116
128
142
178
208

Flow Rate {gpm)

250

200

150

100

Fixture Units vs. FiowRrate

0 200

400 8500 800
Fixtura Units

16000

1200

**adracted from the ASPE Data Book Volume 4 Ghapier 1 Plumbing Fixiures
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Fig. 9.50 Estimate curves for demand load. Curve 1 is for a system of predominanily flush l{ﬂ’.”
Carve 2 is for a system of predaminary fash tanks. (Copyright © by che American Socie}
Heating, Refrigerating, and Air-Conditioning Engineers, Inc., Atlanta, Ga. Adapted by permi=:
from ASHRAE Handbook of Fundamentals, ]989.) :
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Figure 3

E:Free Engin_e_ering Software WEhsi;e
& CGI PERL Scripts A

The Fluid Flow Calculator

i| This is your input: || These are the results:
fluid: 0 % solution velocity ft per second: 1.5555 |

fluid temp F: 120F Reynold's Number: 40739.5761 ||

|| flow rate GPM: 15 || friction factor fa: 0.0216

pipe size in: 2 friction factor f: 0.0220

pipe length ft: 2700 || head loss ft: 13.5073

| pipe material: C | pressure loss psi: 5.7946

flow calculator developed by Michael J. Rocchetti PE
Back to the Calculator

http://www.connel.com/cgi-bin/flowcalel.pl
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Tahle T

Burt Hill

Kozar Rittelmann

Associates
JOB TITLE:
JOB N, SUBJECT BY: | DATE: CHE'D | DATE FAGE OF
Sizing Domestic H.W. Recirc.
PIPE TOTAL HWS &HWR | BTU/HR/LIN.FT | LINEAL FT X BTU=
SIZE LINEAL FEET HEAT LOSS
LA™ 15
W 17
1" L35 19 12 4%
1w 21
| 25
yi 13,302 23 7 %00
2" 32
3™ [ 38 AN
4" 46
“ 5" 55
0" 63
TOTAL 1£275%
Divided by 5,000
= \9.%  GPM
TO BE RECIRCULATED

INITIALLY USE %" FOR RECIRC S1ZE. IF, AFTER CALCULATIONS ARE COMPLETE, VELOCITY AND PRES3SURE
DROP OF GPM IN A % PIPE ARE IN EXCESS, INCREASE %" RECIRC LINE TC 1™ '
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Figure 4
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Pump Series: 80 Min Imp Dia = 7 * Design Capacity =15.0 ITT Bell & Goszselt

Suction Size =15 " Max lmp Dia=95" Design Head =38.0 8200 M. Austin

Dischaige Size =1.5" CutDia=9125" Motor Size =.5 HP Morton Grove. |l 60053

The Power and Eff. curves shown are for the cut dia. impeller.

http://appserver.ittind.com/software/plus/ESPinscreen htm
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Table 3: Storage Tank Sizing

Sehoo!
Quantity Flxture gal / hr
20 Lavatory 15
2 Shower 225
14 Tub 20
§ Kitchen Sink 10
1 Dish Washer 100
3 Washing Machine 100

Total Demand

Qptimum Storage Size = Total Demand * Demand Facior * storage capacity

- Optimum Storage Size =

Total
300
450
280

a0
106
A0

1480

592 gal / hr

G-10

school demand factor
starage capacity

O.4
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DURAWATT® ELECTRIC + PACKAGED WATER HEATER

NICKELSHIELD® NICKEL-PLATED STORAGE TANK
| TANK SERIES 600 GALLONS |

RECONERY RATE | HUMABER OF

MODEL GPH INPUT ELEMENTS ELEMENT AMPS __ | sHIPPING

NUMBER  |40°120°F [40°-140°F | kW | gowiin® | 40 wiN? | 208w, 1@ | 240v, 1@ | 208v, 30 | 240V, 35 | 480v, 3@ | WEIGHT
90 N G00A-E g0 70 18 1 ?_ &7 75 50 44 22 2120 #
180 MBODAE | 180 150 36 2 4 174 150 100 a7 44 2120 #
270 MEBOOAE | 270 220 54 ] B 260 225 150 130 &5 2130 #
370 N GODA-E | 370 300 72 ] B 247 300 200 174 87 2130 #
460 N BODA-E | 460 T} a0 5 10 433 ars 250 217 109 2140 #
550 N B00A-E | 550 440 108 3 12_ 520 450 aon 260 130 2160 #
650 N BOOAE | 650 520 126 7 14 B0B 5325 350 304 152 2170 #
740 N GODA-E | 740 580 144 8 16 593 600 400 7 174 2100 #
o20 NBOOA-E | o020 740 180 10 20 B66 750 500 434 217 2220 #
1100 W BOOAE | 1100 ] 216 12 1038 800 600 | 520 260 2230 #
1300 M B00A-E | 1300 1030 252 14 1212 1050 700 607 304 2240 %
1470 M 600AE | 1470 1180 288 16 1385 1200 800 603 347 2250 #
1600 M GO0A-E | 1600 1330 324 18 1558 1350 500 780 390 2260 #
1850 M BOCAE | 1850 1480 360 20 1731 1500 1000 B67 434 2270 #

FOR STANOARD AMD QPTIONAL EQUIPHEMT, SEE FORM #PY 2008,
ASHRAE 90.1 COMPLIANT

T 53

———LIFTING LUES
Lo
3" HOT OUTLET

90° FROM FRONT § ~ ASME RATED T & P RELIEF WALVE
N A
‘--.:_“3-.Hn ::]'_f

ELECTRICAL—
EMTRY
L WOTE: 23" REAR MODULE ACCESS
—T1 L CPTICHAL OH ALL MODELS.
iy " REAR ACCESS EXTENSION
EWCLOSURE

B uaAMMUM
B9

%,

107
e ~ T
NT ™ 3"COLD INLET AND
[~ L
ENCLOZURE f,.-’ RETURN COMMECTION
0 90" FROM FRONT €
A

s

gy

M 4"%53" CHAMMEL SKIDS

2" DRAIN VALVE

CONTROL CIRCUIT TRAMSFORMER SUPPLIED ON 480Y ONLY. TAFFED CONTROL GIRCUIT INTERNALLY WIRED FOR 208Y AND 240V,

208V AND 240V MODELS REQUIRE AC NEUTRAL CONDUCTOR FOR GROUNDING OF CONTROL CIRCUIT.

ALTERNATE VOLTAGES: FOR 230460V, MULTIPLY kW AND RECOVERY BY .92, MULTIPLY AMPS BY 56,
FOR. 220/4400, MULTIPLY KW AND RECOVERY BY .B4. MULTIPLY AMFS BY .52

PV1 RESERVES THE RIGHT TO CHANGE THE DESIGN AND SPECIFICATION WITHOUT NOTICE.

LS. Palents: 4,860,208, 4,968,066

Canadian Palents: 1,286,532, 2,007,302 PVl INDUSTRIES, INC.
Mexican Palent: 167,200 FORT WORTH, TEXAS 76111 SP' @
(800) TB4-8325

P 5586 11058
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640 WATER AND WASTE

TABLE 10.10 Building Drains and Sewers®

Maximum Number of Fixture Units That May Be
Connected to Any Portion of the Building Drain or
the Building Sewer Including Orain Branches

Dismeter

of Pipe Fall per Foot (mm per m})

fir.) 116 in. 1 in. Ya in. . Ain
(mm)}  (5.2) (10.4) f20.8) - (41.7}

2 51 21 26
2} &4 24 3|
3 76 a6k 42 500
4 102 180 216 250
5 127 390 480 575
] 152 700 840 1,000
B 203 1,400 1,600 1,820 2,300
10 254 2,500 2,900 3,500 4,200
12 305 2,900 4,600 5,600 g, 700
15 3g 7,000 8,300 10,000 12,000

Source; National Standard Plumbing Code. (Metric conversions by author.)

*On-sile sewers that serve more than cne building may be sized according 1o the
current slandarde and epecifications of the Administrative Autharity for public sew-
Brs.

®Mat more than (wo waler ¢lesels of two bathroom groups.

TABLE 10.11 Horizonlal Fixture Branches and Stacks

Maximum Number of Fixture Units that May Be Connected to:
Stack Sizing for More
Any  Steck Sizing than 3 Stories in Height

Diameter Honzontal for 3 Stories Toial at
of Pipe Fixture  in Height or Total for T Story or 1
fin) (mm) Branch® 3 Intervals  Stack Branch interval
13 38 3 4 8 2
2 51 6 10 24 6
2 B4 12 20 42 9
3 76 208 4gtb 7ar 200
4 102 160 240 500 90
5 127 360 540 1,100 200
5] 152 620 960 1,800 aso
B 203 1,400 2,200 3,600 &00
10 254 2500 3,800 5,600 1,000
12 305 3,900 6,000 &,400 1,500

15 381 7,000

MOTE: Stacks shall be sized according to the tolal accumulaled connected load at =

each story or branch interval and may be reduced In size as this load decreases :
10 @ minimum diameter of Y2 of the largest size required.

Sowrce: Natlonal Standard Plumbing Ceode. (Metric conversions by author.) g
“Does not include branches of the building drain, =

"MNot mare than two water closets or bathroom groups within each branch lntenfﬂ' 3
or more than six waler closets or bathroom groups on the stack.

(11" "4.1
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638 WATER AND WASTE

TABLE 10.% Size of Nopintegral Traps for Different-Type
Plumbing Fixtures

Trap Size  Trap Size

Plumbing Fixture in Inches {mm)
Bathtub (with or without overhead shower) 13 38
Bidet 11 a2
Combination sink and wash {laundry) tray 13 38
Combination sink and wash (Jaundry) tray with food
wasle grinder unit 14 287
Combination kitchen sink, domestic, dishwasher, and
food wasle grinder 2 21
Dental unit or cuspidor 1] CHs
Dental lavatory 1] 3z
Drinking fountain 1 32
Dishwasher. commercial 2 1
Dishwasher, domestic (nonintegral trap) 1] 3B
Floor drain 2 51
Food wasia gringdes —commencial use z 51
Food waste grinder—domestic use 13 38
Kitchen sink. domestic, with food waste grinder unit 13 38
Kitchen sink, domestic 13 38
Kitchen sink, domestic, wilth dishwasher 13 38
Lavatory. common 11 a2
Lavalory (barber shop, beauty parlor or surgeon’s) 13 38
Lavalory, multiple type (wash fountain or wash sink) 3 a8
Laundry tray (1 ar 2 compartmenls) 13 38
Shower stall or drain 2 51
Bink [surgeon's) 13 38

Sink (flushing rirm type. flush valve supplied) 3 76
Sink (service type wilh floor outlel trap standard) 3 76
Sink (service trap with P trap) 2 51
Sink. commercial (pot, scullery, or similar type) 2 51
Sink, commergial (wilh food grinder unit) 2 a1

Source: National Standard Plumbing Cade. {Meiric conversions by awthor.)

*Separate Iraps required for wash tray let sink compartment with feod waste
grinder unit,

fixtures) instead of coping with the pressures duces a foam that lacks the stack- ﬁ‘tImE
and suctions that normal effluent would cause dency of the liguid effluent. Thus, thrnugh-
(see Figs. 10.48 and 10.49).

The “plunger'” effect of a descending “slug™  the single stack are mmlmlzed e
of waler/waste within pipes was described in Tests have shown that the positive and ‘-'f
Section 10.3. If the effectiveness of the tive pressures produced by normal liquid eflE
“plunger” can be reduced, the negative and  ent during its descent and relieved by the.}
positive pressures created by it will be also re-  piping are often about 5 to 12 in. (127 to 305 M
duced. If their values can be brought down be-  water gauge. Obviously, if the vents Wert
low the holding power of the several inches of provided, the 2 to 4 in. (51 to 102 mm) of Wi
walter in the trap, no vents will be necessary. In  seal in the traps would be vulnerable to pentiiss
the single-stack Sovent system illustrated in Fig.  tion by gases from pipes under positive presiy
10.49, this is done by dealing with the normal or siphonage of water seals into pipes ‘“'""'
liquid effluent at each floor. A¢ration there pro-  be under negative pressure.

(~=-\5
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10 WATER AND WASTE 641

TABLE 10,12 Size and Length of Vents
Part A, Conventional Unis

Size of  Fixture

Soil or  Units Diameter of Vent Reguirad (in.)

Waste Con- 1% 7w 2 2w 3 4. 5 G g
Stack nected Maximum Length of Vent (i)
Inches

13 4 50 150

1% 100 30 100

2 12 30 V5 200

2 20 26 50 150

23 42 a0 100 300

K| 10 30 100 200 &00

3 30 60 100 500

3 60 50 B0 400

4 100 35 100 260 1000

4 200 30 90 250 200

4 500 20 70 180 VOO

5 200 as 80 350 1000

& 500 a0 70O 300 900

5 1100 20 50 200 70O

& 350 25 350 200 400 1300

G G620 15 30 125 300 1100

& 950 24 100 250 1000

& 1900 20 70 200  TOO

a &00 50 150 S00 1300
a 1400 40 100 400 1200
a 2200 an B0 350 1100
8 3600 25 60 250 BOO
10 1000 75 125 1000
10 2500 50 100 s00
10 3800 K1) BO 350
10 5600 25 60 250

Sourge: Mational Slandard Plumbing Code.

gizures 10,48, 10.49, and 10.50 illustrate the  effluent is compacied—a process aided by a baf-
fPonents and the action of the Sovent sys-  fle in the path of the flow in the deaerator fitting
| -11 Muent, already aerated and descending  (see Fig. 10.50). If not relieved, air piling up at
BRrper stories, is diverted in the stack at  this point could cause pressures in the stack at
jOWer story. The acrator fitting there af-  the first floor. An air-discharge pipe provides
Bl Passage for this diverted fiow and alsoan this relief of air from the deaerator finting Lo the
face into which the effiluent from the local upper part of the building drain, above the liquid
50l or waste can drop Here it spatters, flow.
% 8 With the air to form a rarified mixture of The Sovent system was invented by Fritz
i liquid. Tests show that this mixture does  Sommer of Switzerland, who tested it in a 10-
' _Ur-e pressures, positive or negative, of  story drainage test tower, Since its introduction
gian 1 in, (25 mm) water gauge. Thus a in 1962, it has been installed and used in hun-
, al of 2 i, (51 mm) or more is safe against  dreds of buildings in Europe and Africa. Canada
w5 OF penetration. used the Sovent method in the Habitat apart-
_' f-:mt of the single stack the aerated ments at the 1967 Montreal expo. Sovent was

G-




Figure 9: Single Line Diagram
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ECONOMIC ANALYSIS

System Cost Breakdown

=Site Development $65,000
>Geotechnical $246,000
2Architectural $2,300,000
o Structural $1,000,000
oHVAC $936,000
oElectrical $465,000
>Plumbing $147,000
=Contingency $975,000
2Design Fee $750,000

oTotal $6.8 Million
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