
XC-^r^i »n-i 1681 
T 

~ rvunvcmn 

M w F. F„ JCCKLS, J.; - 1281 

les H-198 Carrying Gas© Insulation Test 

Cese Bo. 435*00 
Ref, Syatolt 1611 
Projeot !lo. g3P-ll90 
Coaplet«d 2 A ^ 5 3 

UNCLASSIFIED 

O^jeyt 9f Test 

ThlB test was doaigced to obtain eoaie indication of the insulating obaraoter-
istios of two types (aanofaotured nodels) of battery oarrying oases. This 
inforaation was to be obtained by determining (1) the aa^^tude of the t«®-
perature gradients existing at variomp points t/ithin eaoh sealed case after 
it had been ê qposed to -65**F and (2) a ooeffiolont of thencal conduotivity 
applioalxLe to eaoh of the oases. The test was pattemsd directly after 
t^t of sr-1060 during vhich tvo aanufaoturers* sodels were so tested. Two 
of the f«ir oases tested dxiriag the present test were standard 9-gallon A.S 
cans internally insulated with approxiSBately one ccoltdo feet cf Vitaradasqp, 
The other two eases were fabrica'Ud from reinforced Fiberglas (l/8-ln^ 
thick) and were internally instOAted with Fiberglas (one-laoh thick)) the 
densitqr of ths Instllation was 11 poonds per cablo foot In one of these oaoes 
and 13 pcmnds per oobic foot in the othMT* Both oases were Muaufactored by 
Owa»i-Cor&ing Fiberglas Co. 

The K>196 battery-carrying case ia desigzted for the storage» lAerever extrewe 
tesperatare owaditi<»t8 are eoecnmtered, of tifo M3-2TL*» betussn servioiag audi 
aô iftl Installation of U w Tmitc, 

This test m s requested *cy Division 1281 in a Work Order Authorisation dated 
Deocaiber 16, 19^. I^. I. I. P«Bl>erton was the coasnltant. 

The tbennal gradients for the various points (Fig. 1) in the Tlbrsdaxp oases, 
averaged for a five-hoar period, ranged froa 3 to 6*F per bcnsri for sisdlar 
points in the Fiberglas eases, the valoes ranged fron 11 to 1 5 ^ per hour. 
The oondoctivi^ coefficient for the Vibradaap cases was ealonlated as 4.75 x 
10-3 and 4.71 x 10*3 BTU's per 8«oood per defpree Fahrenheiti for the Fiberglas 
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cases the valnes were 11.4 x 10-5 and 12.13 x 10~5 BTU'S per second 'per degree 
Fahrenheit for the 11 pounds per ctiM.o foot case and the 13 pounds per cubic 
foot oase, respectively. 

k. Test Gonditionsj 

For thffi first part of this test, two dischai^ed lC-271'8 wiUi theraocoaples 
at various points were placed within the carrying ease. The batteries fitted 
into the Fiberglas oase side by side; the location of tihe thersocotzples is 
shown in Fig. la. The batteries fitted into the TilMradaup ease with the 
terslnal sides facing each otheri the thenaocoiqils positions were the exact 
sane as shown in Tig* la. The case was sealed and placed In a cold ohsaber 
naintained at approximately -65°F. The l^raooouples were antosatloally 
Konitored for five hours with a Brown t«i{>erature recorder. LB for the prevloius 
test (ET-1060), ^he folloving relatio;»bip was used for the defIniticm of the 
oondnativity coefficient to be calculated in the ̂ wond part of the testi 

t i - t 2 

£ is the steady rate of heat flow neasared In BTO*8 per second. 

^ la Voe stabilised tes;)emtur« of th£ Inslds ;:&lls of the oarxTias w«v* 

JU is the stabiliaed tes^ratore of the outside of tl&e carrylzig case. 

All temperatures were aeasured In degrees Fahrenbslt. Althou^ this eaqpireselon 
does iKxt contain constants pertaining to case eeoaitry, it does yield an over-
all case coefficiexrt suitable for use as an approadaate figure for a qnantltatlve 
cosiparlson of all il^ cases tested for posalble B-196 XUM* 

To detersdne t^, at least eight ^enaoccoples were placed at varioua points 
along the inner walls of the oases. An elwstrio heating unit (consisting of 
eî ttt 20-oha rubber-lnsulatod strip heaters oonneeted in parallel to a direct-
ours^nt source) was Inserted ln\;o each ease. After the «Me had been exposed 
to chamber conditions of about -65<V for approxlBately six hours, ths heater 
units were turned on. The applied voltage was varied until the avemge read­
ing of the ten theraooouples waa naintalned at t lA°F for a 3-hoar perlod| 

^1 was then considered stabllixed. Ths outside teaqperatore, t2« vas held to 
t l/2Pf over the saae perlodj hence, stablliaatiw* of t2 «aa also assu»ed> To 
measure q (STU's per second), the current and voltage required by the heater 
unit to Mtiatain the stabiliaed toBperature, ti, ,were neaaaredj frt» this, q 
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W918 calculated fross the expressions 

q = (9.48 X 10-^) i s 

i i s the cunvnt i n aaperes. 

^ i s the potential difference in volta. 

The const»int i s ^he conversion fnotor froa joules per second to BTU's per second. 

B. Equlpetent Qsed: 

Brows potenti<w»t«r. Model 153a^O Pl6-x-31?l» Serial So. 515968 
!?ublcon potentioiseter, Perial So, 43676 
Weston direct-current asaaeter, Ifodel 931, Serial So. 9313# range 0 to 5 ansperea 
Weston direct-current voltawter, Model 931, Serial So. 5190, range 0 to 7.5 volte 

Table 1 gives the aagnituie of th<̂  teaperature gradients (In degre^i Fahrenheit) 
exist ing a t the various t e s t points ( n ^ . 1) i n the four t ^ t »ts«s . The f i r s t 
case l i s t ed under the Fiberglas heading i s the oase j^brloated with the 11 pounds 
per oubLc foot Insolatloni the seeoad oase corraspoads to 13 pounds per cntde 
foot . Values are given for the f i r s t hour sad for the avwrage d^ree per hour 
drop for the f i r s t f ive bours a t - 6 5 ^ * Tbs oeaffioleata oalmlated for tb« 
four caaea i n this present t e s t aad the t«Po oasac tasted vndler ET<»2£)60 are 5*75 
X 10-5 and 5*90 x lO'^ BTU*B per fooaoA per dsfrsa Fahnu^bcit for the two easM 
under Er-1060, 4.75 x 10-5 and 4*71 x 10-5 BTl}*s per soooad per dsgreo Fete«dMlt 
for the Tlbradasp cases , wd 11.4 x 10*5 and 12.1 x 10-5 BTU*s psr aeootil per 
d^ree Falu'eobeit fbr the Fiberglas cases* 

The oonsT^ltant advised that although a l l t e s t rewilta izkdloate the TifaralaBqp 
oases have tho sup^jrior itsBulatlon, the Fiberglas case (%y far the aost trans­
portable) has net the speelflcatictt Inposed xipon th« ori^jaal design cri teria 
and has been accepted for B - 1 ^ use . 
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TABI£ 1 

Magnitude of TeBperature Gradients During H-196 Temperature Teat 
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12 

13 
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s Fiberglas first case, U pounds per cuMe foot} 
second ceze, 13 pounds per cubic foot. 

WlCROFiLM r.- 1-'' 4 2 SEP l^ 

UNCLASSIFIED 



T 

UiNO. n r--j-

^Aooli^lii.U 

NUMBER 
1-6 

7,8,9 
10,11 

(a) 
FIBERGLAS CASE 

POSITION 

(-

_ '1 

D-
UJ 
CO 

I ) 

(b) 
VIBRADAMP CASE 

IN THE ELECTROLYTE OF A DISCHARGED MC-271 
ON THE SIDE OF THE BATTERIES 
ON THE OUTSIDE OF THE CARRYING CASE 

NOTE : THERMOCOUPLE POSITIONS FOR VIBRADAMP Cf̂ SE 
SAME AS FOR FIBERGLAS CASE 

FIG. I - T H E H- I98TEST CARRYING CASES 
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