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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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He TRANSFER LINES DESCRIPTION

THE TETR., TRANSFER LINES CONSIST OF

A 24 0DX035 INLWALL 5 TYPE 304 STAWNL. &TL.,

TUBE FOR THE COLD SUPPLY, AND \V4 ©,b. %.03%
WALL TUBE FOR THE CoLb RETURN .

THE INNER TUBE 15 INSULATED WITH 40 LAYERS
oF ALUMINIZED (oNE SIDE), PERFORATED ANB
CRINKLED MYLAR, AND CENTERED WITHIN A
27 0. (2.5 N, SCHED. §) ALUMINUM VACUUM JACKET,
BY 3 NYLON BALLS (120° APART) ANNULAR SUP?‘@RT,

SUPPORTS AEE PLACED APPROXIMATELY 1O ET
APART ) 2 LOCATED NEAR EBACH gnb AND AT
CENTER OR, DEPENDING ON LINE LENGTH, AT
EACH END, OR AT CENTER ONLY_

TOTALLY 26 SUPPORTS WERE RE.@LMRE&.D,

DIFFERENMTIAL. EXPAMSION BETWEEN THE
INNER "WINE AND OLTER JVACKET | OBTAINED
BY UsSiNG CORRUGATED- METAL-HOSE ELEBOWS
FOR THE (Y DA, CLOLD RETURN LINE; WHILE
THE ¥4 Dlh. ALL-RIGID-ELBoWS SUPPLY LIME
CAN MOEVE WITHIN THE VALIUM JACKET .

THE TRANSFER LINES ARE SUBAS %E.MR»»%%»
IN 70 FTv OR LESS LENGTHS, AND JOINER N
THE FleLb By "AsTRo- Az wcw(u@ ‘T‘HE
IMNER TUBE
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EIELD JOINTS (AFTER BEING TESTED) AWD
ELBOWS ARE WRAPPED AND INTERLEAVED
VOUTH ADIACENT WRAPPING WITH 40 LANE®S OF
ALUMINIZED MYLAR , AN CLOSED WITH 45° ok
50° OR STRAIGHT VACLUM JACKET SEGMENTS .

PUMP-DoWN AND PRESSURE RELIEF PORTS
ARE PROVIDED AT EACH VACUUM JACKET SEGMENT-
THE |(NSULATION AT EACK PORT IS RESTRANED
VUITH NEBTTIMG TO PREVENT PLUGGING WITH
ERAGMENTS OF MYLAR (N THE GVENT OF
RUPTLREE OF THE INNER LINE .

THE TRANSFER LiNEs TOTAL LENGTH 1S
(g FT- SUPFLY AND B FT. CoLd RETWEM .
TOTALLY 72 METERS - | |
THE INSULATING VACUUM SPACE S PARTITIONED
BY BARRIERS AT THE DISTRIBUTION Box AND
AT-THE INUECTION 3>c:wm~: AND TARGET BeX

CONNECTION & o

FURTHER PARTITIONING RESULTEL ®Y
THE USE OF & MALE AND 8 FEMALE BAYOMNETS ,
WHICH BUABLE QUICK DISCONMNSCTION OF LINES
SECTIONS AT LIQUIFIER ANMD AT (WJECTION
ANMD TARGET TANK FOR REMOVAL OF THE
ooF SHIELDING BLOLKS -
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He LINES HEAT LEAK .

EXCEPT FOR THE ANMULARR SUPPORTS TKE

TETE LINES ARE siMILAR TO THE E©SCAR
CLINES AND RoOTH HAVE 40 LAYE WS oFf $UPER

INSULATION . THERERORE PRACTICAL DATA
DERIVED FROM THE 2.0 ET. (APPROX, 6 METERS)
LINE TESTS, DESCRILED N ERG, MQT’L MGode,

CAM BE ugwﬁm -

THE ESCAR LINE TESTS INDICATE 25 WATTS/;
TOTAL HEAT LEAK , oF whicH | WATTS (5 .
ATTRIBUTED TO CONDUCTION PER EACH
ANRNULAR SUPRORT (2 PINS CONTACLTING THE
PUTER JACKET), 3 SUPPORTS PER 20 FT, LINE _

THEREFORE THE & METER LONG ‘r“(-::g"r L\NE
RADIANT  HEAT LEAK WAS

(EscAR Lme) Q. = 25 (Q N EE PN \A)ATTgfij

THE T’FTR LINE RADiA\\lT HCM” LEAR FIRST
P\PFEOWMAT(ON 1Sz :

Qyp = (Q)_E"ﬁ‘f‘gscm) ACTETR = (%) A2 TETR -
(ﬁf TFTR’) T e5cAR Dz ESCAR

=(.2)|2L62\x
( )(zae) ‘G’//i WATTE g,

,HAACKET 3.334. LD COMPARED To TFTR

* EGCAR TUBING WAS ’ZOD
TURING ["AVERAGE JAC(’CT 2,709 (D,
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 ANNUL AR SUEPQB NY L ON BALLS CONDUCTION
HE.AT L.Cg; - . |

MYLOt\I BarL

SUPCR iNCULATlcN
{bdo LAYERS)

ASSUMED (A

» :.2 7. 6. Z-aq- *
HEAT PATH A .Z_iﬁ( 455}“.3(&0%

b= 75 (254) < 119 om.

| CONSIDERING 2 BALLS CONTACT TO QUTER JACKET
AND DISREGARDING INSULATION WRAP §

293K —e 42°K  HEAT LEAK
o - O | |
Re=A | kdr = 34 (.8) = 135 waTTS (oNE gact)

THE ACTUAL HEAT LEAK PER SUPPORT UNIT witd
BE MUCH LESS CONSIDERING THE 40 LAYERSG o©OF
SUPER INSULATION, AND MLSe DUE TO THE MNYLOW
BALLS AND OUTER”, M\CKET 5UR£‘ACC§ CONTACLT RC&»!S?‘ANCE,
N VACUUM -

ESTIMATED HEAT LEAK RER SUPPORT (2 BALLS

CONTACT) ¢
legs’&) 27 WATTS
= |

¥ WADD TECH, REPORT ¢0-56 P, VIl -P-3 (SEERers. ®22)

8 .27
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DICTRIBUTION Box DESCRIPTION _
"W ot ) r— - ) ~

THE DISRIBUTIioN BoX HAS A CAPACITY OF
G.4 FT? . CONSISTS OF (4) BROKEN $TEM (RYO-
GENIC VALYES WHICH CONTROL THE SUPPLY
AND RETURN Fuow Te THE INJELTeR &N
TARGET TANK ~ 1T (5 L5950 PROVIDED WITH
PUPMP =boLdbi AKLD PRESSURE RELIEF PORTS AMD
VAL GARGES .

L THE <uUPbLyY AKD BETUERW CIRLUITEY 5
CONNECTEY TO THE LIQUIFIER LINES WhTH
(2) BANORETS anDd THRU (&) VACUUM BARRIERS
TO THE INJECTOR AND TARGET LINES.

THE SUPPLY CIRCUITRY S PROVIDEDR WITH

LONE FPREED THRUY REBLIEF VALVE CONNECTIOW. |

THE BoX (& RITTED WITH (3) PRESSURE GAGES
TEMPERATURE TRANSHUCERS, VOHICH HELIUM
aps Pops (3) ARE CONNECTED T‘o THE INJECTOR
AND TARGET RETURN GIRCLVITRY AND TO THE
SUPPLY MANMIFOLD . |

- ALL TUBES ARE - INDIVIDUALLY WRAPPED
WITH SUPER INSULATION, FURTHERMORE THE
WHOLE CIRCUITRY 16 WrAPPED WITH A BLANKET ©F
40 LAYERS OoF INSLULATION -
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CRYOGENIC VALVE . “CALIFORNIA PHYSICS PRODUCTS Co"

MOBEL No SLT Sl -1/ RA , ALL METAL , NON DIRECTIONAL FLow,
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 DISTRIBUTION, BoX RADIANT HEAT, LEAK -

| BOoX RADIATING SURFACE AREA Az 17,736 on
CIRCUITRY COLD A 4,864 o’
FROM LCRL 342l CRYQGENIC DATA ¢

%-;: e " A". ' E) (Tz -—TA)::: W/Ft?'.'
ﬁ & Z\—;(Gz ' ASSUME €|«ao‘ = 63,
| N A
& (-5%374\0 & | (293 -4.’2.4‘) —
Al L LReé (.l- *l)
et
\1"0 ) \,U
w/ F‘t?o( 92q) / VWZ
W, Q wy _L%%xxo )(737><\o )"484:4),,., 6.5 waTTS
SUPINSUL. 127468 (929)
| F
jwtT Re= RQw = _I
|SUP (NsUL, Rwy,  Mtl

M= 4O a“m/cras

COMNSIDER 3% OF QW/ AS A\bp\T\@Nm” AT
LEAK THrU BROKEN STEM VALVE O?L.N!N@S AMQ
GAPS AROUND BARRIERS -

| a@;(__....) 16:5(05) =2 a.z.é WATTS
@r = ( 5) 2% 5 T

¥ J.P HOLMAN, HEAT TRANSFER, MC GRAW 1968, P24 .



LAWRENCE BERKELEY LABORATORY - UNIVERS!TY OF CAL!IFQRNIA, CODE ;EleL . PAGE
ENGINEERING NOTE TF 02060 M5356 |I3,27

LOCATION DATE
JOHN CARRIERI MECHAMCN. BERKELEY APRIL27-1979

) HOR

DISTRIBUTION Box (4) VALVES Sl SUPPORT cmpucnow
HEAT LEAK

NEMA G-10 SUPPORT (9B 4444Y ¢

A =524 om'
Az :60?; OYYI'L

lal‘. = 80‘57 Aas .A

Az = ‘79'(2): L5 ew” : P Y ;:"', 2 ow
Q:kA‘f—g = | *K =.003 wﬁ&""'g/
Q= (242~ 4.,2) —

8.57 G.c2 V2

22
,eos(s 24) 003 (6.55) W:»U 5)

Q <= Z@:@,m = c262 \/\)I&T’T ONE HEAT
S452+ 48345 + T4 5 ( PATH )

DISREGAREDING THE SUPPORT LEGS SURFACES

CONTACT RESISTANCE (N VACUUM THE TOTAL
ESTIMATED HEAT LEAK 157

Qe =.262(6) = (.57 warrs
. /wa

Clg

d WAPP TECH., REPORT 6O- % PVll-Pp-2 (5EE REFS. R27)
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