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This report is one volume of a Design Analysis Report prepared by LaRC

on portions of the pressure shell for the National Transonic Facility. This
report is to be used in conjunction with reports prepared under NASA
Contract NAS1-13535(c) by the Ralph M. Parsons Company (Job Number 5409-3
dated September 1976) and Fluidyne Engineering Corporation (Job Number 1060
dated September 1976). The volumes prepared by LaRC are listed below:

1. Finite Difference Analysis of Cone/Cyllnder (9% Ni), Vol. 1,
NASA TM X73956-1. .

2. Finite Element Analysis of Corners #3 and #4 (9% Ni), Vol. 2,
NASA TM X73956-2.

3. Finite Element Analysis of Plenum Region Including Side Access
Reinforcement, Side Access Door and Angle of Attack Penetration
(9% Ni), Vol. 3, NASA TM X73956-3.

4. Thermal Analysis (9% Ni), Vol. 4, NASA TM X73956-4.

5. Finite Element and Numerical Integration Analyses of the
Bulkhead Region (9% Ni), Vol. 5, NASA TM X73956-5.

6. Fat1gue Analysis (9% Ni), Vol. 6, NASA TM X73956-6.
7. Spec1a1 Studies (9% Ni), Vol. 7, NASA TM X73956-7.
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NTF DESIGN CRITERIA
FOR 9% NICKEL

GENERAL

THE DESIGN OF THE PRESSURE SHELL REFLECTED IN THIS REPORT
SATISFIES THE DESIGN REQUIREMENTS OF THE ASME BOILER AND PRESSURE
VESSEL CODE, SECTION VIII, DIVISION 1. SINCE DIVISION 1 DOES NOT
CONTAIN RULES TO COVER ALL DETAILS OF DESIGN, ADDITIONAL ANALYSES
WERE PERFORMED IN AREAS HAVING COMPLEX CONFIGURATIONS SUCH AS THE
CONE CYLINDER JUNCTIONS, THE GATE VALVE BULKHEADS, THE BULKHEAD-
SHELL ATTACHMENTS, THE PLENUM ACCESS DOORS AND REINFORCEMENT
. AREAS, THE ELLIPTICAL CORNER SECTIONS, AND THE FIXED REGION (RING
S8) OF THE TUNNEL. THE DIVISION 1 DESIGN CALCULATIONS, THE
ADDITIONAL ANALYSES AND THE CRITERIA FOR EVALUATION OF THE RZSULTS
OF THE ADDITIONAL ANALYSES TO ENSURE COMPLIANCE WITH THE INTENT OF
DIVISION 1 REQUIREMENTS ARE CONTAINED IN THE TEXT OF THIS REPORT.
. THE DESIGN ANALYSES AND ASSOCIATED CRITERIA CONSIDERED BOTH THE
OPERATING AND HYDROSTATIC TEST CONDITIONS.

IN CONJUNCTION WITH THE DESIGN, A DETAILED FATIGUEZ ANALYSIS QT THE
PRESSURE SHELL WAS ALSO DERFORMLD UTILIZING THE METHODS OF THz
ASME CODRE, SECTION VIII, DIVISION 2.

MATERIAL
THE PRESSURE SHELL MATERIAL SHALL BE ASME, SA-553-1 FOR PLATZ AND
SA-522 FOR FORGINGS. THE MATEZRIAL P?OPERTIES AT TEMPERATURES

EQUAL TO OR BELOW 150°F ARE AS FOLLCWS:
(A) PLATE, 2.0 INCHES OR THINNER

YIELD = 85.0 KSI
ULTIMATE = 100 KSI

.(B) WELDS (AUTOMATIC AND SEMIAUTOMATIC)

YIELD = 52.5 KSI
ULTIMATE = 95.0 KSI

(C) WELDS (HAND)

YIELD = 58.5 KSI
ULTIMATE = 95.0 KSI
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OPERATING, DESIGN AND TEST CONDITIONS

)

1.

THE OPERATING, DESIGN AND TEST CONDITIONS FOR THE TUNNEL PRESSURE
SHELL AND ASSOCIATED SYSTEMS AND ELEMENTS ARE SUMMARIZED BELOW:

OPERATING MEDIUM

ANY MIXTURE OF AIR AND NITROGEN

DESIGN TEMPERATURE RANGE

MINUS 320 DEGREES FAHRENHEIT TO PLUS 150 DEGREES
FAHRENHEIT, EXCEPT IN THE REGION OF -THE PLENUM BULKHEADS
AND GATE VALVES INSIDE A 23-FOOT, 4-INCH DIAMETER, FOR

WHICH THE TEMPERATURE RANGE IS MINUS 320 DEGREES
FAHRENHEIT TO PLUS 200 DEGREES FAHRENHEIT.

PRESSURE RANGE

OPERATING DESIGN
TUNNEL PRESSURE PRESSURES
CONFIGURATION RANGE, PSIA  PSID
CONDITION I - PLENUM
ISOLATION GATES OPEN
AND TUNNEL OPERATING:
TUNNEL CIRCUIT ‘ 8.3 to 130  A. 8 EXTERNAL
EXCEPT PLENUM B. 119 INTERWAL
PLENUM (PLENUM PRESS- 3.3 to 130  A. 15 EXTERUAL
URE IS LIMITED TO B. 119 INTERIAL
.4 TO 1 TIMES THE
REMAINDER OF THE
TUNNEL CIRCUIT
BULKHEAD 56 (EXTERNAL TO PLINUM)
CONDITION II - PLENUM
ISOLATION GATES OPEN
AND TUNNEL' SHUTDOWN :

8 EXTERNAL

ENTIRE TUNNEL CIRCUIT 8.3 to 130

w >

119 INTERNAL

BULKHEAD 0



C. CONDITION III - PLENUM
ISOLATION GATES AND
ACCESS DOORS CLOSED:

TUNNEL CIRCUIT EXCEPT 8.3 to 130 A. 8 EXTERNAL
PLENUM 119 INTERNAL

o

PLENUM (PLENUM OPER- 0 to 130 A. 15 EXTERNAL
ATING PRESSURE CAN B. 119 INTERNAL
EXCEED THE PRESSURE

IN THE REMAINDER OF

THE TUNNEL CIRCUIT BY

24 PSI, BUT DOES NOT

EXCEED THE 130 PSIA

MAXIMUM OPERATING

PRESSURE)

'BULKHEAD A. 25 (INTERNAL TO

PLENUM)
B. 119 (EXTERNAL TO

PLENUM) FOR MINUS
320 DEGREELS
FAHRENHEIT TO
PLUS 150 DEGREES
FAHRENHEIT

*C. 110.5 (EXTZIRIAL
PLENUM) FOR PLUS
151 DEGREZS
FAHRENHEIT T2 PLUS
200 DEGREELS
FAHREMHEIT

%*OPERATING PROCEDURES LIMIT PRESSURES TO THAT SHOWN.
D. CONDITION IV - PLENUM

ISOLATION GATES CLOSED

AND ACCESS DOORS OPEN:

TUNNEL CIRCUIT EXCEPT 8.3 to 130 A. 8 EXTERNAL

PLENUM B. 119 INTERNAL
PLENUM . 14.7 S0
BULKHEAD A. 119 (EXTERNAL TO

PLENUM) FOR MINUS
320 DEGREES FAHRENHEIT
TO PLUS 150 DEGREES
FAHRENHEIT

#B. 110.5 (EXTERNAL TO
PLENUM) FOR PLUS 151

F THE
?‘EPRODUCIBHFIFYISOPOOR DEGREES FAHRENHEIT TO PLUS
~rmigAL PAGE * v 200 DEGREES FAHRENHEIT

*OPERATING PROCEDURES LIMIT PRESSURES TO THAT SHOWN.
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4, - HYDROSTATIC TEST DESIGN CONDiTIONS

THE PRESSURE SHELL WAS DESIGNED FOR HYDROSTATIC TEST IN

ACCORDANCE WITH THE REQUIREMENTS OF THE ASME CODE, SECTION
VIII, DIVISION 1. THE TEST PRESSURES SHALL BE AS FOLLOWS.

pRESSURE SHELL TEMPERATURE SHALL BE EQUAL TO OR BELOW
100°F DURING HYDROSTATIC TESTS.

CONDITION (1) - MAXIMUM INTERNAL PRESSURE CONDITiON.
FOR THE ENTIRE TUNNEL CIRCUIT

PH, = 1.5 (119) + HYDROSTATIC HEAD
= 178.5 PSI + HYDROSTATIC HEAD

CONbITION (2) - MAXIMUM DIFFERENTIAL PRESSURE CONDITION
ACROSS THE PLENUM BULKHEADS :

1.5 (119) + HYDROSTATIC HEAD
178.5 + HYDROSTATIC HEAD

23.7
722.2

= 178.5 + HYDROSTATIC HEAD

PH,®# = 1.5 (111.5) (55—) + HYDROSTATIC HEAD

*#*TUNNEL OPERATION LIMITATIONS PREICLUDE PRZISSURZ
DIFFERENTIALS ACROSS BULKHEADS Iil IXCESS CT

110.5 PSI FOR BULKHEAD AiiD GATE TEMPZIRATURZIS I ZXC
OF 150°F.

CONDITION (3) - MAXIMUM REVERSE DIFFERZNTIAL PRESSURZ COGi.
ACROSS THEL PLENUM BULKHEADS

PH3 = 1.5 (28) = 37.5 PSI

TAE PRESSUREZ SHELL EXCEPT FOR THE PLEIUM SHALL BZ
151 PSIG. THE PLENUM SHALL BE PRESSURIZED 70 178.

o g

s}
by
0w wm
W

W
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PRESSURZ SHELL STRESS EVALUATION CRITERIA

THIS CRITZRIA ESTABLISHES THE BASIS FOR ANALYSIS AND DESIGH OF THE
PRESSURZ SHELL SO IT WILL MEET OR EXCEED ALL OF THE REQUIRZIHEIITS
OF SECTION VIII, DIVISION 1 OF THE ASME BOILER AND PRESSURZ VESSEL
CODE AND CAN BE STAMPED WITH A DIVISION 1 "U" STAMP.
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1. SECTION VIII, DIVISION 1, DIRECT APPLICATION

A.

(B)

THE MAXIMUM ALLOWABLE STRESS (S)

]

S 23.7 KSI (-320°F TO +150°F)

S = 22.2 KSI (-320°F TO +200°F)

PRIMARY BENDING PLUS PRIMARY MEMBRANE STRESSES

THE LOCAL MEMBRANE STRESSES ARE NOT GENERALLY .
CONSIDERED IN SECTION VIII, DIVISION 1 DESIGNS.
HOWEVER, FOR THE PURPOSE OF DESIGNING LOCAL
REINFORCEMENT AT BRACKETS, RINGS OR PENETRATIONS NOT
COVERED BY DESIGN BASED ON STRESS ANALYSIS, THE
LOCAL. SHELL MEMBRANE STRESS SHALL BE:

P, + P <1.5SE

b
NOTE: E IS JOINT EFFICIENCY

2. IN REGIONS OF THE PRESSURE SHELL WHERE DIVISION 1 DCES
NOT CONTAIN RULES TO COVER ALL DETAILS OF DESIGN (REF.
U-2(g)), ADDITIONAL ANALYSES WERE PERFORMED UTILIZInG THE
GUIDELINES OF THE ASME CODE, SECTION VIII, DIVISIO:H 2,
APPENDIX 4, "DESIGN BASED ON STRESS AHALYSIS." THE B3ASIC
STRESS CRITERIA FOR DIVISION 2 IS REPRESENTED Iil FIGURE
4-130.1 AND RESTATED BELOW INDICATING ANY MODIFICATIONS
OR EXCESS REQUIREMENTS APPLIZD TO IT TO REMAIN WITEIN THCZ
INTENT OF DIVISION 1 AND TO O0BTAIN A DIVISION 1 STAHMP.

A.

GENERAL PRINCIPAL MEMBRANE STRESS
MAXIMUM ALLOWA3LE STREISS

S = 23.7 KSI (-320°F TO +150°F)

S = 22.2 KSI (-320°F TO +200°F)
MAXIMUM ALLOWABLE STRESS INTENSITY

S = 31.7 KSI (-320°F TO +200°F)
PRIMARY GENERAL MEMBRANE STRESS INTENSITY

P <S_

AND IN ORDER TO COMPLY WITH DIVISION 1, THE MAXIMUM
PRINCIPAL MEMBRANE STRESS MUST BE:

¥
P *<S

NOTE: THE * IS USED TO DENOTE THAT MAXIMUM PRINCIDAL
STRESSES ARE TO BE COMPUTED FOR THE GIVEN LOADING
CONDITION. THL INTENT IS TO DETERMINL THE STRESSES WHICH
REPRESENT THE HOOP STRESSES AND MERIDIONAL STRESSLS WHICH
ARE THE STRESSES USED IN DIVISION 1 COMPUTATIONS.

~viii



DESIGN LOADS, PRIMARY LOCAL MEMBRANE STRESS
INTENSITY

P, <1.558_

NOTE: LOCAL MEMBRANE STRESS INTENSITY IS DEFINED IN
ACCORDANCE WITH DIVISION 2,

APPENDIX 4-112(i). THE TOTAL MERIDIONAL

LENGTH IS CONSIDERED TO BE 1.0 YRT.

DESIGN LOADS, PRIMARY LOCAL MEMBRANE PLUS PRIMARY
BENDING STRESS INTENSITY

Pp + P L 1.58_
OPERATING LOADS, PRIMARY PLUS SECONDARY STRESS
INTENSITY

PL+Pb+Qéasm . .

COMMENT

BECAUSE OF THE LOW YIELD STRENGTH EXPECTED AT THE
WELDS AS COMPARED TO THE YIELD STRENGTH OF THE
PLATE, STRESS INTENSITIES COMFPUTED IH (&), (B), (C),
(D), OR (E) SHALL NOT EXCEED THE YIELD ST EqG;q QF _
THE MATERIAL AT EITHER WELD CR PLATE LOCATIONS. ~

A FATIGUE ANALYSIS WAS CONDUCTED IN ACCORDANCE WITH
SECTION VIII, DIVISION 2 WITHOUT MODIFICATICH,

A.

HYDROSTATIC TEST CONDITION DESIGN CONSIDERATICNS

PRESSURE SHELL

IN ACCORDANCE WITH DIVISION 1 OF THE ASME CODE,
DESIGN ANALYSIS OF THE PRESSURE SHELL FOR THE
HYDROSTATIC TEST CONDITION IS NOT REQUIRED.
HOWEVER, IN ORDER TO PROVIDE A SATISFACTORY
ENGINEERING DESIGN FOR THE PRESSURE SHELL THE
FOLLOWING CRITERIA WAS USED:

(a) THE MAXIMUM GENERAL MEMBRANE STRESS
PERPENDICULAR TO A WELD LINE WAS
LIMITED TO THE LESSER OF:

Pm * < 0.8 WELD YIELD STRESS
OR

m * £ 0.5 WELD ULTIMATE STRESS

ix



(b)

THE GENERAL PRINCIPAL MEMBRANE STRESS IN T=C

PLATE (NOT AT A WELD) WAS LIMITED TO THE "7::51"
QOF:

PIn * &£ 0.8 PLATE YIELD STRESS
_PIn * £ 0.5 PLATE ULTIMATE STRESS
(*) THE STRESSES SATISFYING THIS CRITERI: A7

BASED ON MAXIMUM MEMBRANE STRESSES
RATHER THAN INTENSITY CRITERIA.
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MINIMIZING MOISTURE IN THE HTF

.../7-—-



CASC A -

CASE B -

CASE C

CASE

NOTL:

HOTE:

1

~ry

RFPRODUCIBILITY OF THE
~IGINAL PAGE IS PCOR

-./‘8,_
INDE¥X

CONSTRUCTION PHASE
INITIAL STARTUP AND COOLDOWN

CRYOGENIC CONDITIOQON»=====—723v AMBILHT CONDITICON FOR
ENTIRE TUNNEL ACCESS-—===2z=> CRYOGENIC CONDITION

1. Weekend, annual, and as required inspeétions.

2. Repair and maintenance as required.

3. Ambient test following a cryogenic test.

L. Cryogenic tests.

CRYOGENIC CCNDITIQN mw=wme="m= AMBIENT CONDITION FOR
TEST SECTICN AND PLEWUI ACCESS ONLY v 2= CRYQCERIC
CONDITION

1. Model modificaticns/changes during rescecarch toat
programs.

2. Inspection, repair, and maintenance of test
section, plenum, and model support apparatuc
as required.

CRYOGENMNIC CONDITION we—--Tw=e M0DLL ACCESI THROUGH
MODEL ACCESS HQUSIHNG =w=——-I== CRYQGLHIC COHDITIO

1. Model adjustments during rescarch test program.

2. Model inspection, repair, and maintcnance as
required.

AMBILCHT CORDITION FOR ENTIRE TUNHLL ACCESS rwemse-—o
AUBITNT TEET cw =77 AMRTIOIT CONDTTTIOR FOR LDHTIRD

1. Ambient tests.

2. Model changae/modification/adjustment during
research test programs.

3. Inspoction, repair, and maintenance as required.

(TBD) indicates that a number is to be determineed.

Many of these procedurcs imply moenuasl operations but in
reality will be autoiratic control operations.
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DESCRIPTION OF PROCEDURES

CASE A - CONSTRUCTION PHASE

During the construction and installation phases it is highly
improbable that the tunnel shell interior and the insulation
system can be completely protected from humid environments.
It is recommended that once the shell is complete and
installation of the insulation commences, all tunnel shell
openings to the outside environment be closed and work occur
through only those accesses exposed to the environment inside
the building (such as the test section) which is conditioned
by air conditioning and heating. It is recommended that
relative humidity of this conditioned environment not exceed
about 50 percent. This will prevent the insulation, upon
being installed, from experiencing the very high relative
humidities often occurring in the Tidewater area.
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10.

11.

12.

'ﬁZdA“

B - INITIAL STARTUP AND COOLDOWN

Close and secure all tunnel accesses (including
exhaust valve).

Open vacuum system valve and evacuate tunnel to about

&.3 psia pressure.

Close vacuum system valve and backfill tunnel to about
one atmosphere with dry heated air.

Repeat steps_2 and 3 until tunnel dewpoint is down
to about 435 °R. During this time maintain tunnel
stream temperature above dewpoint temperature.

Open vacuum system valve and evacuate tunnel to about

8.3 psia pressure.

Close vacuum system valve.
Start fan and operate at minimum speed.

Open LNZ valve -and inject LN2 into tunnel at low mass
flow race.

When pressure increases to abcut one atmocsphere, open
exhaust valve to maintain constant prescure in order ,
to purge system.

o}
Never allow stream temperature to exceed 6357R.
Purge system by maintaining constant pressure for at
least TBD) hours with a stream dewpoint

temperature of below 4207R.

Maintain stream temperature above dewpoint of gtrean
until dewpoint temperature decreases below 380°R

and stream oxygen level less than (TBD) percent by
volume.
Ati . in test conlitisns by contralling LNQ flow ratao,

fan speed and pressure.
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CASE C - CRYOGENIC CONDITION «=swe—=yws AMBIENT CONDITION FOR
ENTIRE TUNNLL ACCESS wmem-:oi3@® CRYOGENIC CONDITIOHN

I. CRY0O TO AMBIENT
1. CloseLN2 inlet valve.
2. Operate fan such that stream_is heated and

maintained at about ___(TBD)OR for at least

(TBD) hours to warm tunnel interior.
Maintain tunnel pressure at about one
atmosphere.

3. If at end of a week, shut off fan and allow tunnel
to warm up over weekend without opening. Assure
that exhaust vilve is closed.

4. If not at end of week, continue heating tunnel
as in step 2 until liner and insulation cons:i leraed
sufficiently warm for opening tunnel. o

5. Shut off fan and close caxhaust valve.

6. % and 2vacuat ST

7.
abed
2 8 Repeat steps 5 and 7 until ouyzen level in o :
is &t least 20 percant by volums,

g. Open docrs to tunnel and perform inspaction,
repair and maintenince &s veguired. During
this tim: maisntain oxygan level at 20 perceant
cr gbove by volume and air tzmparature aboveoe
S5007R by muintaining a pocitive pressure
in the tunn<l heated air.

10. During any tin

tunn21 conty

poriLu&
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AMBIENT TO CRYO

1. Close and secure all tunnecl accesues.

2. Close dry air inlet valve.

3. Open valve to vacuum system and evacuate tunnel

to aboutd3 psia. Close vacuum system valve.

b4, Start fan and operate at minimum speed.

5. Open LN, inlet valve and inlet LN, at low
mass fl0w rate.

6. Open exhaust valve to maintain pressure at about
15 psia. :

7. Maintain stream temperature above dewpoint of

stream until dewpoint of stream decreases below
TRT N

380"R and oxygen level decreases below (TBL
percent by ‘' >lume.

, . ~-.:0-

8. Never allow strean temperature to evwcsed £357F

S Attain test conditions by controlliing LKZ muen
flow rate, Tan speed, and pracsure.

~rPRODUCIBILITY OF THE

TAA

'svssINAL PAGE IS POOR
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CASE D - CRYOGENIC CONDITION === AMBIENT CONDITION FOR

T SECTION AND PLENUM ACCESS ONLY wmmmmmsmeiloe
OGENIC CONDITION

0O AMBIENT

Close LN2 inlet valQe.

Close exhaust valve.

Shut off fan.

Close and secure gate valves.

Relieve plenum and test section of pressure to

one atmosphere through plenum pressure conirol
valve.

Purge plenum and test section with (TED) 1tz par
second mass flow of dry, heated air until ouvis:n
content level reaches at least 20 percent bv wvolune
and until metal surfaces to be contacted wzrnm

sufficiently, depending on work to be performed.
Adjust dry air inlet mass flow rate as
in ordsr» to maintain a (TBD) psia posigives
pressure, an air temperature of abovs
and an cxygen level of at least 20 pex
volume while working in the test sacti
plenum volume.

Perform work as required.

Close and secure test section and plenun doors.
Close dry air exit and inlet valves.

Open gate valve bypass walve
and test section with cold Gii

Open gate valves.
Start fan and slowly increace speed.

Attain test conditions by controlling LNz'flow
rate, fan speed, and pressurc.



S’

24-

CASE E - CRYOGENIC CONDITION ——-=— MODEL ACCESS VIA MODELL

ACCESS HOUSING e~ CRYOGENIC CONDITION

CRYO TO MODEL ACCESS HOUSING INSERTION

1. Close LN, inlet valve.
2. Close exhaust valve.
3. Shut off fan.
4. Close and secure gate Qalves.
- 5. Relieve plenum and test section pressure to cne

]

atmosphere through plenum pressure control wvel-w

6. Condition model access housing tubes with wzril,
dry air.

7. Open plenum and test section doors.

8. Insert and seai mndel access housging tubkss

g. Circulate warm, d¢ry air through housinz

oxygen level is maintained to at least
by volume and temperature maintained abovs

10. Perform modsl 2adiusztmant/inspection ac el l.

MODEI, ADJUSTMENT/INSFECTIQON TO CRYQ

1. Close deors tc housing such that dry aiv
environmen* in hocusing 1s maintained cnce
personn2l are evacuated,

2. Retract housing tubes.

3. Close and secure test section and plenum doors

L. Open gate valve bypass valve and pressuriue
plenum and test section with cold CHPN fron
tunnel.

5. Open gate valves.

6. Start fan and slowly increase speed.

7. Attain test conditions by controlling LNQ'

flow rate, fan speed, and pressure.
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CASEL T - AMEIENT CONDITION FOR ENTIRE TUNNEL ACCLSS ——mmeuize
AMBIENT TEST === AMBIENT CONDITION FOR ENTIRE

TUNNEL ACCESS

I. AMBIENT CONDITION TO AMBILNT. TEST
1. €Close and secure all tunnel accesses.
2. Close dry air inlet valve.
3. Start fan.
4. Attain test conditions by controlling fan speed,

cooling coil water flow, and pressure.
5. Perform test.

IT. AMBIENT TEST TO AMBIENT CONDITION

1. Shut off fan.

2. Open dry air inlet valve to maintain positive
pressure of (TBD) psia in tunnel.

3. Before entering tunnel, assurs that oxyzen

content ic at least 20 percent by voluma and
temperature above 5007R.

F THE
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9% NICKEL LIFE CYCLE £or o "Rokace ! Tnsqlution

"IFATIGUE NSPECTIQN SCHEDILE (Y ARS)
DESIGNATION 1Fe (yrs) | 5110115 {20 1 25/ 30! 35]40{45]50
51 20 I I
R 1 27 1]
S 2 13 I [ I
S3 16 I I I
R3 38 I
S 4 26
S5 26 I
R 6 38 I
R 9 38 [
S5 20 I 1
R 12 38 |
S 7 20 L] r ] i
S 8 38 T
R 13A 24 NN
R 15A 24 I ! [ :
S 9 38 i i
R21 38 ; [ !
S 12 20 L. 1
9 x 12 DAoR 35 RN N
DOOR REINF. (FRAME| 35 | N
_FRAME_RING 35 RN IR
_FORGING JOINT 35 ’ IR &
GUSSETS 35 oLt vIh |
BULKHEAD_FLANGE™ 26 @ N S !
FLANGE 26 | e |
MID FLANGE 26 1. 1 . |
| QUTER FLANGE 26 | 1 B |
\OUTER RINGS S0+ 2l ] |
NSBE ATRORRIESTS 50+ | !
'PENETRATIONS 50+ | : i
TREERToRN EealRBYsY| 30 Aol f
'LONGITUDINAL WELDS} 50+ Lo L f
CIRCUM. WELDS 50+ Lt e
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