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reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 
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ENGINEERING NOTE 
ILOCATION DATE 

~t;R.k€L.GV l\\>R,1 L '-7 -lOJ79 

THE XcT.& tf<.~~ S(:"e..~ L.IW5.~ CON S l 'ST OF 

f.. 3/4 t:>.l>.)(.~o3t; IN. W~LL.. ) TYPe: ~o4 $"~\NL. Sit.... 
TUBE t=OI' THG: COLl) ~Ul>(:>LY) A~Ji.> \ '/4 0.0. )( .03S' 
WALL TUt>E. FOR THE' CoLt> RETlJ~~ ... 

THe INNE:.R Tu 6E: \'50 1~~UL..~Te:t) IN tTH 40 LANER$ 
OF AL.IJ MI t'-J\-z.tE:.r>. (OW,ES t DE.), PE. P- \=0 R;!ta..Te:t> A..Nl> 

C~IN{«L-E5> M\{l.~~, A~b <:'E:.~TE:~E'D '\v'T~IN A. 
2 7/~ OeD. (oz..S \~. ScHE~. $) ALUMIf.-JUM VACUUN1 JA.C.kET) 

B,( 3 NV LON SALLS (12..0° ~P~~T) ANt-JLJLAR SUPpO~T_ 

SUt='PO~TS ,td!E' p\..~c.et> A~~F!OxlMI>\TEt..'1 (0 fT. 
A\,A~T,; '2. LOCAT~D NE-~R EA..C.H E..~!> At~D AT 
CEN'TER! O~~ DE-f:i'EN1>H~6 0\'-..\ L\Nt:: L'C\-J ~'T~) AT 
EA.CH EWl» oR: A.,T C.E.NTER. oNLY_ 
TO-rA.LL'( ~~. SU~(;>OR;TS WaRE RE..QLJI REb..: 

DIf:=Fc..~EN.,.a~L- E..)(p~"'-J5rot.J tsE.TWE..Et--.l THE 
\NI'-JE.R:. '\...\Ne:. A\-Jb OUi-e.R' JA.CkG:T IS Of$i!S-\t..Je.t> 
BY USt~G CORR::U~;..,..-re.b- ~1ETA..L- HOSE 5:L6:'OWS 
Fo~ THE \ '/4- D\A" <:'01.-1> R~lURt-J Ll~E.; \,I\J\-HLE 
THE. 3/4 Df~. t\L.L...-R!.lt:jU>-ELBoWS. SWP>?t,..."! \;...\~E 
CA..~ lv1 ove: W\THII-J T\iE VA<:.WWM JACKST_ 

THE. TR:ANSFER LiNES AR'.E SUB/i...SSE.t~f~~LEj) 
l~ '"2...0 PTo oR. LE.SS '-E.\\l~THS, ANt> .Jo\t--Jl:J> tN 
THE f:\E.Lb BY II ASTRo- AR'u yJEL1>(Wca THE 
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LOCATION DATE 

BE~Et..eI APRl L '27- tC)79 

~F IE.Lt:> .J DINTS (Ar-TER 13el~6 TEs,...el» AND 
E.LgOW$ I~RE WRA~(>et> A~I> l(-JTERL.eA.VE.1> 
W\,.,t-! A.~IAc.E.O.JT WR~t>P'~a. WlTH 40 L.~'{e~s of 

ALUM'NI'ZE.b MYL-~t<:} A."-l~ CLOSEt> WITH 4So ()~ 

000 o~ S-rRAC ~HT VAC.UUM ~tI~C.Ke:T SEE!Me\JT S> ... 

l>U!V1j.:>-))OWN A"-lt> PR:.ESSURE 'R.ELtEF PORT$

A~r:. PR..O V I DEl> ~T EA.c..H VACUU~"'" .JAC.\<~T St::GlME;I\!T
THE l~Sl,)LA.TION AT EA.C.~ PoRT' 1S R.ESTR~ltJE.l> 

WlTH NETTt~t:a ,0 PREVEl~T f>L.Ll (:J~ 1~C:t WITH 
t=RA6MSNT$ or- MYl-~~ IN ,He: t:VENT of 
RU~TU~E OF THe. lNNE.R \....\N e:...., 

THE: T~p..NSr-t:..R L\Ntz.$ TO'T~L L..E~6TH IS 
118 FT... SUP't>L'i A.~l> us t=,. COl-b ~~TUR:M_ 
T'O",,~L.L..Y 72 METe~S_ 
TI"'iE \t-..lSLJ{,...~T\~G V,,",C.UUtv1 SP~c.~ IS r:'b..RTlTIONEI> 

BY SA,RR:\E\<:$ AT TH e:.'t>\$'T~1 6 UT(OlN got< A.Nb 

A-.T-'Tl--ns. (l--.lJE.CTlON );>E.VJA.~ AUj> T~~{Gi1~T 13e>)( 
(;ot-JNE:C.T(ON SJ ...-

f.:UR.THE'..R PAJ<TtT~ON ,~<a RESUl-TE\> B;'l 

"THE.. US E. 01= t:> MALE. A.1'Jt:> S r- eM t\LE BA\(ON ~TS) 
WHlC.H SOJA-aLe:! QutCk 1;dSCot-.U'-.16CT\O~1 OF Lt~e.$ 
s ECTl 0 t"-J S AT L\ GJU, Fl E:R ANt> t.\T \W.J EC T\OiN 

A.~b T~RG:1E'T TNJk ~O~ RE.MoVAL OF ~E 
Roo\=" StlU::'LbHJ(:lf BL-O C.k 5 -
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ENGINEERING NOTE TFO'2oo MS3Sb 7 ?.7 
OF 

DEPARTMENT 

He L t h..\G 5 HEAT LEAK_ 

~)(C'E.PT f:or<: THG: ANNU LAt<. SUPPOR1S TI-\E: 
!J:..-L~ L\~E7 AR6: SIM'L~RTO Tt"'{\i: e:..~cA~ 
LtNE.? ANb 60TH \4~\J&:. 40 L.Av~t~) or: ~uP61'~ 
\ -NS tj L..A T 10 N _ T\-(~ ~6' FOIi;;~ f>RAci \ c.~L.. l'A.TA 
D8~'V6.D FROM T\-\e:.. 1.0 ~T. (APP~O><, b Me:'TE~S) 
I- \ ~~ T' ES"TS) l> e.s C R.l tS S' t> (~ S t~ G,lle? Tt[ ~ ~ () ~) 
CA.~ Be.. use b D 

THE E..,?cA'R L\NE TE'ST5 INDICATE .'25 WAiTS~ 
TO TAl- H E' A T '- e; A. \<, 0 \="' W M \ , t4 .. \ w 4 TT$ '$ 
At"TRIBUT{;l> To C.ON,DUCTtoN Pf:R c/~CH _ 
At-.l~UL,~~ ~U\>~O~T (~ PINS CDI'J,T~c...,..,~c:' THt:: 
OtJTE:~ JA.CkE-r), !; SUPf.>ORTS PE'~ 20 r-r. L.lNE' _ 

THGRE-FOR:E. THE: <0 Mt;,.TER LONG TEST L\NE: 

~T HEAT L~~~ 'NAG: 

(e:SCAR LlNr;) Q{<:= ,..!..'2.z (~, - .1 (:,) -= . '2. WA-ns /~ 

THE TFTR LlNE. \<.A\)I~WT HE~\ L-E'AK F\KST 
""--"" .. --

~F>f'R:OX(MA.T(ON lS: 

* (;SCAR TuB"~(i WAS '2,11 0 ,1), ),JA.(KGT 3.'334- ltD. COMPAf<.G.D To TFTR 
TUBHJGt 1'1 AVC=R~e. , JA(.(<:ET 2.,109 I.!>. _ 
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ENGINEERING NOTE TF0200 M 535'6 
OEPARTMENT 

JoHN CAR.R\t:R.1 MEC.HANIC.A.L 

,AN ULAR. S ~-'LbQHJLI\h-J:.-im·C.!?.Nt>UCTION 

li~g _!--t;.~K...-

~S\JPE.R INSULATioN 
, "{40 t.AYER<5) . 

A So S tl Nt E \) (A,-t--T+-'-!-' 
Hc~T I">A.TH 

OF '2.7 

(Ot-JS(D~f<l~~ '2. 6A~LS CO,~ T~C.T TO QUT~R: JACkE, 
A"-Il> t)t S~e::6~R"PIt-J~ HJ SU Lt\ Tt Ot-J w~f,J'''> : 

'2.C)?>I!IL<, ~ 4.~oK ~6A-.T Le~K 

Q.c ~A (.93~<iT '- • .:ill.. (.~) -;:1 .135" WATTS (ONE \31>.u.) 
L- )4.&(1, . 1'<1' 

'THE p-.c'TUh.,L HE:AT LEAK P'E..R SUPPORT UW1T WILL 

-a E.. . M U c H L. E: $ $ C 0 ~ S t DE\<:.\ "" G THE 40 '- t.\ 'I E R $ 0 r.: 
StU ?Gta l~ su'-~ T to t'4) A-t-.!!> ~ L. SO J,::,U E TO i'HE. t--.\ '/ L.ON 
13~LLS ANt> OUTE.R. J~c..KE" StJR.FA.Ce-c;. CoNTA.C.T RE.SISTANC· 

\l\,l VAcuUM_ 
E.STlM/.\T"ED \~GA.' L.E~K. ~t::r~ SUP{>ORT ('2. ~l\t...t,..,$ 

(:Cq • .j""~C.T) : 
Q-= 0 l3~C,) g ,k1 W/~ii;: 

~ ~. 

* WADD IE-C."" 0 K€PORT GO - S~ P. Yil -f"-3 (SG£ R~r.:S. P,t,2) 
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Je>Hk1 c.~RJ E'R..I ME:-CHANfCAL- ~E.R,,~c..EI/ APR..IL.. 27 .. tQ7'} 

1:>1~T~(6UTIOI-J 00)<, nESCR\~TION_ 
• ~ - ~ ....... ,--:p ..... , -- -' -.. 

TK~ DI$\~leUi(ON ~o)<. Hp., S A CAPAC ITY OF' 
'=>.4 FT,> _ CoNS' $TS OF [4 \ ~~oKE.NSTEM C~YO-
GE:NIC VA(",,'1~$ \AJHlcH c..Ot--lT(2.oL THE. SUPPL.Y 

A~D ~ ~Tlj~~\ ~\..OW To TH~ 'NJ~c.TaR 6..Nb 
.; TA-R<::SI?:T" TAIM K _ iT ($ A"L.$O PR.oVloE,t) WI, ... 

,?",UMP -t>O\l .. H-J AtJ..\') PR.E5$URE f<!E.L.tEF t>O~l"S A.N\) 
VACUUM <::'~~es.-

. THE:. -SUP~'-,( AJJ f) ~eTUf<.N "-fR!C-U( Tt~V \$ 
CONN£c...,El> TO THE LlQulFtEl<:. 'l-\N~S W\\~ 
(1.) a~t.\\{O~~T$ ANt> TH{zU (4) Y~C:Ul)M ~J}.~~~\~RS 
'TO i\-tE \~JecTo~ ANP iA..~Gae.T \...\~a$ .... 

Tt-tS- SUppL...'1 cn~ C.tJITRY \$ PROV(\)~ W\T'H 
. ,,",0 N ti.. ~tH~ ~ \' H \~ U R ~ l... \ a \~ VA L.. v ~ '0 N tJ 6 c. 'i \" t-..\ ... 

TIMt:: ~ox \$F\TTE..l> VljlTH (3) P~e.S>U~E c;"fle:5 
"'EMPe~A."TU~E t~~N$D\JC.~\~5, WH\(\-4 HELllJM I 

6A..S POJ)5 (3.) ARE: c..oe.JNEcTEt> TO THE.. INJGCTO~ 
AND T~~GE.T RBT U R!N C.(~'U tT Ry .-A.~!) TO Tt-\E 
SUPPL'f MAt-H FO l. t> _ 

A.LL TU 6- ES A\~E-.. ·tNt>fVH)UA.Ll-V WRA.PPEJ) 
WIi"H ~tJPE:R lNSULATlO\-..!> FU\,;!T\-\~~MOR~ THE 
WHOL E Cf !<CU IT RY \ ~ WRAPPED W' T'~ A 'en ... A.N K'ET C \'= 
40 L.~\fEf~.$ 01= It-JSUL.AT10W-

'X 
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DEPARTMENT 

JOHW CARR'~~I Mt:(H~N\C~\... \$'e.~\<€I£Y APR.\L '2...1- l!}79 

CRV06S.kllC VALVE.. _ uCA.Ll r:O~NlA PHYS\CS ~~ObI.)Cr~ Co\\ 

MOt>E.L No 5LT S(I - I Yg RA, ALL t'1E..T,6...t..) NOf-J DIRI':-C.TlONAL FLOW, 
F'OR USE tW VAC.UUM, W \TH Re.~LA('E~6LE HE.TAL SS~L.$_ 

MAX.; O?ER.ATING PRE.SSURE QO PS'<4 ... 

. -

WElDED NESTED 
BElLOWb 

COPPE.R. ~EAT 
PLUG f..EAL . 

, ~ 

.•. ~ .. ---,-
\ STAI~LE.~~ 

!lEALlNG EDGr. 

OR.IFICE' 

---.. ---'-----t----'" 
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IAUTHOR IDEPARTMENT ILOCATION DATE 

JOHN LARR{S\« t-1E.c.H(.\I-.J\C.{A.L \3E.RKE.Lel( APRIl- '2.1- \~79 

~~~J~~~,"1Jsl:~P~~~L~1:_~~- -

. ~ox RAt>tAilNG StJRF{A.CE A.REA A7.."= {7J73Co eM.l-. 
ctRCIJ (TRY COL!) U \l A. '= 4, Sf>4 CAM: 
FROt'A L)CRt. 34<"1 CR:,{O(;tt;NlC "D~"'~ : 

* wt'T~ cQ R:::::' Q.vL = l 
sup. (f.JSUL, 62 W/o ~+\ 

'Yl -= 40 kAYE~, 5 

co N'StD£:K:. SO/o OF-" Q w/o AS AlJD \T\oN/~L- HE.b..."I 

L..e~K THRU BRoKeN STeM VALVE oPeNl\o...'GS At-1.t> 
GAPs A~oU~b ]3~RRtE..R$..-
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JOHN CAR..RIE~\ ME<-H(>;NIC6.L.. BERkGL.\W .6..P~\L.1..I-\q1q 

l?1~T&~~~~r:..P.2.RT CO~}>UCTJON 
H~;5...T LeAk _ . 
... ""'-- ..-.a "'.'woo" .... 'M 

A, ~ t;. '2. 4 C/'t'r,'

Az ::: 6, t; S' 0'rt1'L 

A3 ::=. .17 ('2.) =- t.5 CIVvl"Z. 

D\S~{;6"'~\)\t..JG THE 'SUPPORT LE.GS ~URr:-ACe..S 

CON-r~CT RE..S'STt~t.JCE.. tN VACUUM THG: TOT'~L 
t=.ST\MATE.t> HEAT LE:~l< tS~ 

G(c. ::::. • ~~z. (t;) ~ ',CJ7 WA1TS 

/ 
* Wt\'P:P \C,,~. 'REro~T' ~Og?6 P,VlI-P-2. (s£aKEF)~r.}.:z7..) 
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AUT':;~HN C.A~gt~p!1 10EM\~rc..Hb.~\(AL 13EkKELcY A~R'L ?.1 .. tQ7Cj 

34 Bh\{O~rr~Ut-JtT (MALE~r-EMA..Le:,5E£ P.14') 

(T",,) A ::; l>~ t == (/."2~.- '07.) 1T (, O'2)G .41'2. -= II 499 (.1Vl~ 
........ (TF) ... A=:(I\s; -.oz.) IT (~O'Z.)bt47Z.-:: ,G (i\tv\1. 

. L~ \s,ocl
( == :S3.01 CNv1.. 
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','" ............... . CEt-=..1-4~<2+.~ ($'2.~o)'~ LOb WAIT) 
""3'S .. oz. ; ~ 

,~ B~YDl'-lE.T UNIT 
.... '","" - --

(TM) A::;: ( l;7s - ,Ol~) 11" (~01.s) b .. 4'12. -=- ~0 7'1 G~ ~ 
(TF) A.. -:. (Z.OO-. O-L) IT (,02) b t 412 ~. So} ClWl~ 



LAWRENCE BERKELEY LABORATORY· UNIVERSITY OF CALIFORNIA CODE SERIAL PAGE 

ENGINEERING NOTE Tf:= D'2DO M 535(' 
AUTHOR DEPARTMENT LOCATION DATE 

12.AjoNET TUBES ST~BIL\T'(_ 
~~~ 

TU ~E. UNt)E.R UNIFORM EX TE.R"-lA.L PRESsuRE:. 
~. 

(MP-.){" OPER.().rtNG PRES~. (oS PSI) CONSlbGRlN~ 
VALVES SET AT S"o ~: 

c. u U 
\Tt-\} \.75 o.t).)( .0"2.5 W. / ~o L~ 

L> 4.90 r'f -.{ :> L~.c)b t>ot:5N'T t\.!>PL'!' 

~'R: 1'1". == !..Bo7_EX \'lC= I j}3 ~ =:: . e ".. . , .. \) 1.. r 1. /_. __ . 

. . :~. /J3.P 

=,807 '2 '31. lOb ,02.Yl'- \I \. ~3 (!Oi8)i '=-

_ It;; (, Sit; \.871" 

.. - --. _.. 1.) 

7600.54246 RL-3220 A (Rev. 6/16) 
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AUTHOR DEPARTMENT 

Y1E..Lt:) STRE.7S \J~~. 51_ 
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LOCATION DATE 

~E L\cF VAL E~IkU3JL","" (t)W G. \q E4C\l'1.. ~ \qE 44~b) 
CoIJDUCTlO\-.J \-lE~ T L- E..~K ! 

S. S,TL·, TlJtsE .5\\ c. tH )(.037' VJ~ ,40" 1 .. ::6 .. 

2.9$0 K ~ 4, 2C> k' \ctEA.T \...~"l<. 

A -= 1> 1f t -= (, S; - 'D'3?) tr (. O'~ t;) b, 4-lj 2. ::= ,s 3 C"M-: 

,L s::. 4 D. I:) 0 It . -= I 0 \ • b C/W\ .. 
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