AMALYSTS OF LAr CALORIMETER EMERGENCY
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1. INTRODUCTION =~ *

o l:Ls in plaee.

53Ferm1 w:.ll conts:m approximately 210 000 lbs.-_

'ij.i atmospheric pressure._ 'l'he dewsr is vell insulated with 8 composite '
: :::eonszsting of sn “inmer fibergless layer and five distinct layers of
' polyurethane Spray fosm, each 1- =1/2". thick and. separated by ﬁber-' S

| glass cloth. - The insulation is covered uith. a 30 mil hutyl rubber | _ R

: "'._.':coating sprayed suth e 1/8“ fire proofing and stsycost top coat.._,‘___

LAr

f IAr "hen the detector""_:‘i.:.'
This LAr is saturated at a. pressure sl:.ghtly abo\re G

e "vsporized B . s result of nornal hest]eak to the dewar :I.s routinely‘_'_f-_

i ';recondensed nsmg the LH; refr;gerated coils provided '.l'he vessel :l.s_

'f:-protected against overpressuriution by tuo d:.st:lnct and separate S

pressure relizf systens =

(l)AnAnﬁu'son-Greeuwood pilot-opented relief valveHodel
' #93WA.3etat70ps:g mmumaa"summs"
dischrgeport,anﬂismt«lviamB“IPSSchSlinefrmthe




(2) Calculate the relief capacity ava;lable uith the existing relief

devxces. mcluding a cons1derat10n of the rehef--syst.e.m p:meg

(3) Reccmend location and procedure for vent:mg argon so that the
DXYsen parnal pressure does not drop below l35m Hg 717 820,) at:--"':‘-"

any locat:.on routinely access:.ble to personnel.

(4) If the present relief devices are medequate or mrginal, o
recomend changes to correct the sztuation. o R




""rate were calcnlated assum:mg a total loss ‘of vesse

e outside heat transfer coeff:.cients (h) Gf 2 0,"

o The heetleak to the LAr dewar and the resultant argon vapor generation

.‘.Btulhr :ft2 °F Insxde LAr boiling coeff:.c;ents (h ) were estinated

N _f__-_usmg the data presented for 1IN, by Brenta:r and Smith (Reference 4) U
" The results are presented in ‘I‘able 1 for mbxent te-mperatures of 3001;:._.\.- :

and 1200’F (fire eond1tion)

-_'.l'he requirements for ‘sizing the pressure rel:lef syst- for an
un:msuleted liquiﬁed compressed gas conteiner subject to '1200‘}‘ ; J._e,':'l_gi

. fire condition) are given in- ‘Section 5.3.6 of . CGA 5-1.3-1980

. .(Referenee 1). The form:la for uninsnlated emtainers y:Lelds a relief'-

-system flow cepaeity requirement of 1&.930 cuh:u: feet per ninnte of

: "free eir“, which is defined dn Ser:tion 2.10 as uir or gas neasured_ "

At a pressure of 14 7 psie md a tenperature o.f 60'?“.-_-_7_-111,1_3'

e tr::nslates to a wepor 3eneration rate o:f 94,530 lhsll:n' of arsen o o _.
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a -

- to be assessed and based on the tesnlt.s of that assessment, :

o deczsmn rendered as. to whether or not addztional rel;ef capacity ;ﬁ:'_-"

:-{:zs requlred

A .quahtative analys:.s of the argon' vent gas - dlsposal 'jprobl ‘was :
‘--"._'_perfomed, end a proposed solution offered.__ .The proposed solution
- will not guarantee the absence of an DDH erea, but. will localize one
'_.should it occur as well as delay the occurrence ‘for a fi.nite t:une'
_following the. init:ation of the vent. (I t.he concept is eccepteble. a .

f_'\’-;quantitat:ve evaluation can be perfomed




© III. DISCUSSION

 The ii_fa;j_lgqiag ?a;'s@':ms ‘:g'.s._s..; usedmthls -;mdy: e

(1) Wetted surface area of the LAr deuat - -:bﬁﬂsztfi" ff t
(2) Total Surface area of the LAr dewar = 105& 2ft2 L
(3) Pressure drop relatzunships""" it Gl

(a) Sudden Contraction."f" P =0, 5 QV

28

(c) Frictional: 'If  _ ft"? gclaﬁoozszz

() Sudden Enlargement: P -V

_-}'; 'i’_1~;. 'f_f:5‘:-:f- where: o ; 31"; 5 - 0.046

("k)o.é' :

fi;(a) uaxxnnm allouabls uuttxng pressure (HAH?) for the La: dewar ;, *j_

enlaticns for dai:r prtssnr!s of 7 o psxs. 12.5" psix‘ma
'_'(s) :he,equiva1=n: length of vent pipins itun'ﬁhe :elief aevicg.f _';;_ﬂ
o ‘to ﬂ;schazse to anhient uas assuned canst:ntJJt 150 faet. ﬂﬁ“".'




A LAr ':x'hyonzzmxox mm:s S

| dewar to prevent overpressurization.:___"_ e

The calculat:.ons reported m _thls sectlon were performed to determme_:":-""

"the var:tous vapor 1oads produced by dxffermg "‘_heatleak.'

onditmns . . |

| '_'Under normal operatmg cond:.tlons, the :msulat:.on bl_ ¢ ket._s'm' place_.:_:_--_'--_" o

and the _heatleak is at a mm:umm 'l'he argon vapor thus generated is
recondensed hy the LN, eo:.ls located in the dewar vapor space._ The
o ;_condit:.ons of concern occur when the msulat;on blanket is damaged o

"result:mg in a’ sudden increase in the heatleak wluoh in turn produces

'large quantzt:es of -cold. argon vapor wh:eh must be vented from the

: 'Ihe des:Lgn standards :Eor pressure relief dev:u:es for compressed gas_'_':".f o
storage conta:mers are contained :.n GGA 51 3, ‘Part 3, (Reference 1)

" and the Bandbook of Coupressed Gases (Referenee 2). pages 105-112,':

‘I‘here are two bas:Lc design conditions to be considered 1 1)

- -un:msulated contamers and (2) :msulated contamers. The :Eomer is a2 -

L :consxderatm when a 1002 insulation fazlure is postulated Also to o
be considered is the occurrence of a fire condition vhich uoumi";;;f--”-

prohoe a 1200'.? ambie.nt enviromt

o:f t‘tn re.laef devioe(s) is giveu in Sect:.m 5-3. Page 7

dim-. m f for c']m]-ﬁnx t.hg requnﬂ ﬂon upu:ity = :




_'_)-.!;he.i-e' Qa #"‘,-flow capac:n:y m cublc feet per mmute of "free E
o _4a1r" ("free azt" 1s air- neasured at 60‘1" and :

1& 7 psza)

A_ - _total out.side surface area of the container in |

'square feet _'
G, = gss 'f_ac’tbr' for wminsulated containers |
- _. " _633,‘-000' ZT °.f5..__-‘ o '

- '..I. hent o'.f vaporizaticn. Btullb.- é5 4 Z
c= constant related to C IC < / ;}3
-'_-Z = canpressib:.lity factor

E ﬁ “o I—ihs lm'-‘e; W !.-°£ the_.gas. f;_' /éy K a




lb )‘ Of mterest 15 t.o calculate the vapor generatzon rates achlevable .

based on heat transfer coeffzczents controllmg.w Assummg that

the vessel 1s ___"_:.nsulat.ed. and he ambzent temperat.ure is. 80°F,

- the mpedence to heat
-fcoeff;czent, h and the inszde bo:.l:.ng coeff:..c:l.ent h, 510 The

"':_that there 15 no frnst layer.- L

As a :Eirst assumpt:lon, assume h = 2 0 Btulhr ft’ °R The
:__‘_r:':;boﬂmg coefhc:.ents used vere those for n:trogen given in
o __':'_"_.;;_.-_'Reference 4 s Usmg an 1terat1ve process, the naximm heat" )
._',_'-:Elux ett.a:mable to the argon :ls 'IM 950 Btulhr which :.s fe
‘ eqmvalent to a vapor generation rate of 10,279 lhslhr. 1f the
| - ;-ontside gas f:llm heat transfer coeffic::.t uete 10 0 instead of
2.0, the heat ﬂux increases to 3. 27:10‘ Btnlh:, or a vapor
~ generation rate of 47,690 Ibs/hr, vhich is about 502 of that B
- .'calculated in la ) as required 'I'hese results are presented :ln

o 'Iable 1.

1::.) n:emtuuﬂit:mmﬂmeuhm.hs umlysnll

o ;\.pnibdgility‘ofomm isanmnsn]atedvessele:pwedma .
_'-'firecondatimm&prodmsalmﬂi@tm If

vesselﬂall:!sneg.lisihle 1:1: -moo m.fﬁ.'r ahut

'__sultsmshmintmel. R
R R L T

ow 15 '.controlled by the outszde gas flln' o

: '---'i.."reszstance of the steel is neglxgzble and the essmuptmn is mde o

. fhmof3. lklﬂ’ztufhrtothemvmldmh hamﬂuﬂm}: o




":m.th LAr, or the so-called t.ot.al outs:uie surface area,
e l_:.'bemg the sum “of '.‘the wetted surface area: plus the surface area cf R
. '_"""the vessel wall betveen the top of the lxculd level and ‘the
i.bottom of the rvc filler.. However, the ‘bulk - of - the _heat

_transferred to the 11qu1d is through the uetted surface area.'

_ ".__"'I'he vapor generatmn rates calculated above are all based on
| _"ezther the‘ "wetted“ 'surface area when the vessel is fully charged .
the latter .

The res:rstance to heat flow at the non-wetted surfaces is high

o -because of a stagnant gas ﬁlm present. As LAT is vapor;zed. the
: }wetted surface area decreases result:lng :m a decrease '.m the rate .
of heat.leak. and s subsequent decrease :m the vapor generatmn.
:frate. 'I'he worst condition for pressure rehef is then at the
mtiat:on of the event, -when heat :Elux to the I.Ar is e maxinmm




Lo 2)L19 uef ied. 'CC_)FIEI:."{“E_JSSBG Gases in Insulated Contamers
5 :_._:'_:"The pressure rehef dev1ce des;gn cr:tena for msulat.ed vessels
1 defmed m Sect:on 5 3 5 and Sectlon S 3 6. of CGA 51 3
R (Reference 1) "The procedure m Secnon 5. 3.5 1s for ‘those L
"'--"--'-f'_s1tuat:|.ons where ‘the insulatmn remams completely in place even

S 3__€when subgected to IZDO’F amb;ent. . Sect:.on 5 3.6 de:E:mes the pro-

'4'cedure for msulat.ed contemers where the 1nsu1atlon deteriorates

5 when sub;ected to a 1200'1" environment.
o h Za)Sectlon -<s'..3-.5-1- -Ihsuletioh is Ur'lleff_eccedu-_a’t "izoo‘F._ |

_f'.Ehe :.nsulat:i.on specificatzons :for the dewar used in th:.s e
| 'f:'-_'.';'mlysis are shown on CBI Dvg. 851553 Sheets 1 and 2, dated
_ '.--.3;0ctober 4 1985 copies of. which- are shotm as l?igures 2 and 3.
Ihe :.nsulation barrier consist.s of six distinct layers all
 - cmred by a 30 ml butyl rubber covering sprayed with a 1[8“
. _f;_'Staytex fueproof:.ng ond Staycoat top coat. The inne:most '
-1;3et is a 3" fiberglass hoard_ :.nsuhtion covered uith stain-

| "':"-'-_-;_3t1v1ty of the m vas neglected.

":-"":'effect, ifmy.ofthsestﬁfeneuupontbethmlemdm— L
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Flberglass, 15 BCF "r - 0. 13 Btu. :mihr.:ft’* o
polyurethane. 2-3 PCF k = 0. 14 Btu.mlhr ft= °r:{';"-' Cal

o The thermal conduct:vny of the msulatmg material as"

oy spec;fned by the manufacturer 1s as follows-i':“rf*’_‘ ) .‘-; L

. 'I'he ovef#ii coefficient _f_br :'the:: insulatmn, o

}.IU Xr/hj,-l-x Ik 1"=7l}2

" ﬁ - o 0142 Btuih: ft= ~n S

g _The following four resistances repro.sent t:be inpedanee to

(1) Ambient air to :i.nsulatim, _'-_ho s

- (2) Insnlatmn, v _ : Con |
(3) ‘Vessel iall (neghgzble rehtive to the other 3) o S

.7_ psia of 75 ihlhz.



""-..:ij the amblent temperature nses to 1200’!-'. the heat flux

R 1ncreases tO

20 &10 Btu/hr

q1200°r

: ‘_,—_--egui'vele;i’t -to.',a eaperi'zet.ipﬁi‘.rate * 298 lbslhr o

__Hav:.ng established vaporization rates for the insulated dewar :
-based on the theml mpedances to heat flou, the requ:.red '

- :Elow capacity. for 'the Telief devxces is now determined.__ Tlus |

= 15 done uSing the fomula specif:.ed‘_in_'Section 5 3. S.

- o az
. iihere 'U = total themal condnctanee of the insulating )
' o mterial when sat'ﬂ ﬂith gaseous lad.ing or air
-at atmospheric pressure But/hr ft’ ’I

s ‘- gas factor for .insulated eonuiner




_':"."'Therefore the value of U for the msulatmn when saturated
"'."_.-w:tth air 15,_.‘ ' ‘ EERTERREE AL SRR B}

. R 100°F 5000? o S
u Btu/hr ft= °r o 0179 | __o.;ofzes o

wh:.ch of course is greater than the value for U = 0. 0142 Btu/

:"hr fl:‘z 'F as calculated earlier based on the manufacturers
‘..::'llterature._“ c R X o

.‘f :':'Solvmg :Eor G. = 8 60, and substztuting in the equation for _ :
-;Q y:elds the follouing values at the two gas temperatures S

Ty AR :,""Oa. cfm of "free air" L ke
' LRI ST m, Slt'd arson V‘P"’-’: ].bslh! ._ :.295 3

_'___ThesentesagreeuellwiththeZDBlhslh:ascalmlued
o earl:.er in t‘his section us:lng tha conmtional heat ttmsfer

mﬂmmm nmlySe::t.:.mS-B.ﬁ 1m15 3,6.2

; ._"(Merm l)appliuhletothis situﬂ:im SectiunS.B-S.l
__:_';i_":'nlﬁﬂmulmluimmhewmthtm
o Sect:mn h.) rxf th:s report aﬂd:um this sitnat.inn Ihe

-li,mcchof"fmﬂr'or




'ZSect1on 5 3 6 2 stzpulates that the_U value for the 1nsu-e j

'_'latmn shall be detemmed assumng the.:'.l.nsulatlon-to e:'?".'

s saturated \uth gaseous ladmg or a1r at Vatmospherzc pressure.

Th:s__ s:tuatmn was descnbed m part-; in Sec : _
i 'f_':.,report.‘ Assummg the 1nsu1atz.on to be saturated tuth“'a:.r, g

the t.hemal conduct.ivzty becmnes essentially that of' air at

5 :--114 7 psia and the average tmperature. }‘or an ambzent tempera- |

B :ture of 1200‘F. assume an average msulat;on tenpernture of
'--.'-Soﬂfl"'__.‘ The overall coefﬁc:.ent for the :msulation 13. '

u = 65_0285 Btu/hrft"l? "

‘I'he controll;ng resxstance for heatleak to the LAr wzll still




B _P'ﬁﬁssbiﬁf_' RELIEF ':'SY__sms e e

"__:_'l'he present des:.gn for the LAr dewar provides for two separate and e

L _"'1ndependent pressure re11ef systems “The ‘first is an. Anderson--"': SRBN
- ':i'-'__Greenwood Hodel #93'1‘06081% pllot operated rehef valve set at 7. 0
o -psxg, and the second 1s a 6" BS&B Model #6— A-6 rupture d1sc set
Eat 12 5 ps;g. 'i'he dewar maximm alloweble working pressure (HAWP)
_ '1s 16.0 pszg internal pressure._ The vent lines from the rehef
- ,_dev;ces are separate and Tun in parellel through the East well of R
_ '_ : the HH Expermental Hell and to the roof of the bulldmg for dis-' SUEE
: 1-) Pressmre :';Reiie'f 'Valve' foétéiﬁ REE |
) The pressure relief valve vent system with pipe si.zes and
. epprmmte pipe lengths is sho'-m in- I'igure 4. The mim
L _vent Tate through this rehef system for a gnren set of ﬂe\mr S
a cmd:.nons is & 3 function of the valve eharacterasucs and the o

.gpressure losses :ln the vent piping

':"-tnpastherﬂiefmnutmmﬂmnﬂinmsforthnse |
pr.ssm:es Bnuever,atthe:instmtofpresmerelief ie?.o

. psig, tlnevalveanﬂthemvmlﬁpingmmand
_'cmqmlythegasﬁllatlmt:niﬁanymasitpeﬁes
throug these lines. An estimate of the initial discharge temer- S
_.':'_'_meftheargmgasasmingmfeeteft“IPSSehSpipe
initially at 80°F and gaseous argon at -296°F flowing throogh
'_'_-"nat-mofso,ooo Ihslhrmndeusinthefom
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“wa 11

:i.n - -296°r - 164°R
out - TV
=50 Btu/hr ft= °r
=3301ft‘-’ =

= 0.127 Btullb.'r

3 -soo00 melr

o >

| Tew T STEESTE

o The heat transfet coefﬂuent fran t.he mbmnt to the piPe wa]l '

o . ti.g eq-uals mo I"or the 8“ JIS_ 5:1:?_5 Pil*-
ﬁ_.::-stored mgy m mu'n md sw'x is, L

; --'-.gmch, if 11; ..u mcvailahh,mlﬂm 102011:: oi eold

L where k = (T T )/ (T all out) e

i m sas o 540'!. vh:u:h w 12 -iuu:n of flow st . 5



”"”“u;iiSU 000 1bslhr. However. all thls thermal energv is not ava11able;e_

r;rit° ra1se the gas temperature to 540°R. nor wzll the exit gas-ﬂ

.  jftemperature llkely reach the 512°R calculated above._ There-“::

1 _ H'uede that the 1n1tlalif’ri
exit sas temperature sull reach aoo"n and t.hat shortly there-

ffore. for thls shudyrthe assumptlon;

..fiafter the exit temperature will drop to IBO'R and continue at
'-j‘that level throughout the vent. - _ _

':The calculated argon vent Tates through the pressure relzef Valve-;r
ft-system are,shown grnph:cally in Figure 5, as. e function of LAr
'.:dewar pressure .and the temperature of the argon dlscharged to

””rfatnosphere.- The following pressure losses in. the vent system

S ﬁ;uere 1nc1uﬂed'r

(1) Inlet cootraction loss tﬁ... Lo
(2) Inlet 6" IPS Sch 5 pipe. friction loss -

_ '(3) Relief valve pressure loss SR

" "(4) Discharge 8" IPS Sch 5 pipe :Er:u:tion loss

' (5) Dzscharge-expension loss



ey % ) e i o el

—— e e = e

LA
-

MBS/

_’D—‘-‘WM *pc
aH: F-w-.f.o\a

"‘\'PD _Dm:a

— g i

. i_o a M ‘( ‘."c e

Lﬁf Dk_ﬁﬁk. ?1.__5_5:_,,_:
k

lb O P.‘»ig :"._. _.

'_ %ﬁ-_‘,’. 5

2.5 Psic

ARGon Vit




2) Rupture DJ.SC .stterz'; .

"_f_:-.ﬁ_-The rupture dzsc rehef system w1th ex:.stmg pipe s:.zes and _
'-‘f__"approxmate p1pe lengths 15 shown in I"zgure 6._.‘ .'I'he maxmum vent,'."_:-l"._.;.'_-.:_:::_._

_'_:’"'w.-_”rate through this rehef system for a g:.ven set of dewar con-"
. ‘ditionms is a functmn of the rupture disc set pressure and the

' "vent pzpmg pressure losses.. '

e The present des:.gn specifies a 6" IPS Sch 10 suct:on 11ne to the T
_: :_‘rupture dzsc, a rupture d:.sc set pressure of 12 5 ps:g, and a’ 6"
| _':IPS Sch 5 dJ.scharge vent l:me. The mass flow vent rate of argon'i_? _.
'.-vapor from the dewa.r through the rupture ﬂisc system as a
",:j",zg_-fmctian of I.Ar dewar pressure and the temperature of the argon _
. vapor discharged te amosphere :|.s shov.m Sﬁl’hleally en F;gm:e 7._ o
.'_:ﬁ-'f "_Vent retes for a- 6" and en 8" vent line domstrean of the rup-_'__ ks .
o ture dzsc are shoun The vent rates were calcnlated assm.mg o
- the pre.ssure heeds ava:.lable were ﬂ:.ssipated through the "'.
: '?:Eollowing res:.stances L Cew e K
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© c. prseEmsKL oF A mco_.__.w VENT sas_. St

" ."_'Because the argon vent: gas is an asphyxlant. the poss:.blhty ensts

'--.'."that an ODH uould be created durmg an. emergency ventlﬂs Of the 1-*\1'
 devar. Durmg ‘the ext.reme, and unl:.kely, case uhere in excess of

' _h68 000 lbslhr of argon uould be released it is v:rtually ilnpossxble

R ) to assure that an ‘ODH cond;t:.on wculd not be created in the imediate o

*_area surrounding ‘the bu:.ldi.ng u:thout actually piping the gas to &8
_ __remote area some d;stance fr- the building. The 1ikelihood of occur- -
- rence of tlus ext.rene case :.s very small however. and a decis:.on will

N '.-have to be maﬂe if the probab:.lity of occurrence of tlns event o

: warrant its. conszderat:.on. If so, then renote disposal will have to
o be mplenented If not. a less expens:we alternate. such as the one -
' "Toventtheargonsasinthevicinitycfthe}lﬂzxpeﬂnentalﬂaIIre-
. quires thatthearsmhed;spersedoverasgreatanareaasposs:ble
to cxpedite its d;lmcnnthdrmdthns_premtmom ‘Ihe K

'__'12.nﬂZo’clpck)todirac:ﬂnpswdtndi“.

11;1.113 mnammdm'mjmm-m

i thc:rgcn. Mnmmlm.ﬂnmwkwm&e B

ws 0.075 Ibsfit .

- aiz, 0.107 Ibs/ft.
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___:_-jfTo prevent cold argon gas from "sp:llxng“ over the longztudznal szdes '
'3'~rof the bulldxng, and to prevent ‘the preva1ling wlnds from blowxng

'l-:1ncompletely mzxed argon gas ‘over the East szde, barrzers should be }

.“f;fbarrmers should be at. least 6- 8 ft.‘hzgh. In addit1on, some means
..fof promotxng the m;x;ng of ergon and azr, snch as fans mounted along -
7 *the South edge of the roof, should be prov1ded. “The exzsting roof '

' exhaust fans should be automatically turned on at the start of a vent
uto prevent the dense argon gas from entering the ‘building through

f‘;”these rqof_louvers._ This would also promote n;xing and dxspersal. L

‘;Tfrnavang prov;deﬂ the above, those areas on the longitudanal s;des of
< the building most likely to be occupxed by personnel will be pro-i _
T ?,:_‘-tected. The disposal of the vent gases, after mixing with air, will
'f’:%W15'r 7rﬁ:fietfbe to the North of the build:ng uhere there are no dnors, aar intake

7-_{H”3 ;ne1 in the area It ds imposs;hle to guarantee that an nnn area north
"“Lqu_of the building a:ll not he created athsoue ti-e dnr:ng the vent. B

'1ﬁf:(i) Iacalize the Oﬂﬁfazea sn thlt it can easily'aad qndetly de

'm%mﬁ;ierected along the East’ edge ‘and the Hest edge of the roof These S

.°“;-lonvers, or fecil:ties. amd consequently a low probab;lity of person-_: e

.:dsd:dze the a:-a:ube:e~an Oﬂﬂ could oeen:,_gn&If;Iﬂ.
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" :' 1_ 'I‘he argon vapor vent hne downstrean of the rupture dxsc should :

be mcreased :m szze from 2 6“ 1:me to an: 8" lme W1th t.his o

'.;'-'-_fmodrf 1cat:.on. the pressure rehef system capac:Lty w:Lll exceed '
.-‘__:'f';j_-'rthat requ:red by CGA Sl 3, :Eu'e cond;tmn (Reference 1)

E 2 The c-luned eapac:ty of the rel:.ef valve and rupture dlsc vent
' _'-_._systems at 12.0 psig and ebove exceeds the argon vapor flow capa-
_-city of 94,530 lbslhr as detemned by CGA s1 3 fire condition

o ‘f_:requ:.rements.- -‘.l‘he pressure relief valve cepasity alone is less
Sl __than the CGA Sl 3 f:.re cond1tion requuemeut. . The pressure iull
Tise :.n the dewar unt:.l the rnptm.'e dz.sc set pomt of 12 5 psig. '

3, Loss of :ns-uhi::.on calmlat:ons were. pe:fomed for a range of __

:valnes of outside gas tn netal heat transfer coeffzcient.s (h ). _ :_
. ‘and smbient temperatures of 80°F and 1200°F. At values of h of
R ._1100 Btn!hr_ :Etz ’!‘ and above. the multing sapcr generatien nte S -

.__j{hﬁityefmﬁtomm.mcsmm hzhism"




”1t should not be necessary to make -any modzf;catxons to he:f

jex1sting bu1ldzng ventlng system as there are at present no a:r'”

7?:§;_The Anderson-Greenuood pressure relxef valve 1s pllot“operated.ef
°The p;lot plckup should be 1ocated 1n the vapor space bove the
LAT rether than in the inlet lzne to. the valve to 1nsure that trnefﬂ]r~w:--

'-:rdewar pressure 1s sensed.;
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