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@1 H-l98 Carrying Case Insulation Test

Objegt of Te

This test was designed %o obtaln some indication of the insulating character-
istics of two types (manufeoturcd models) of bettery carrying cases. This
information was to be obtained by determining (1) the magnitude of the tem-
perature gradients exiating at wvaricus points within each sealed case after
it had boen exposed to -65°F and (2) a coefficient of thermal conduativity
applicable to each of ithe cases. The test was patterned direotly after
that of ET-1060 during which two mamufacturers! models wvere so tested. Tvwo
of the four oases tested during the present test were standard 9-gallon AR
cans intaernally insuvlated with approximately ons cudic foot of Vibradamp.
The other two cases were fabricated from reinforoced Fiberglas (1/6-ineh
thiok) and were internally insulated with Piberglas (one-inch thick); the
density of the insulation was 11 pounds per culdo fool in one of these oances
ard 13 per cublc foot in the other, BEoth cases were manufactured by
Owera-Corning Fiberglas Co,

Fungtion of Obieoy Teated

The H-.198 battery-carrying cass is designed for the storage, wherever extremeo
temperature sonditions are encountered, of two Mi-271l's between servicing and
actual installation of the units,

Authordyetion for Tegk

Thie test was requested by Division 1281 in a Work Order Authorisation dated
Decembler 16, 1952. Mr. I. I. Pemberton was the comsultant,

Summery of lesultp

The thermal gredients for the verious points (Fig. 1) in the Vitrsdanp cases,
everaged for a five-hour pericd, ranged from 3 to 6°F per hour; for similar
points in the Fiberglas cases, the values runged from 11 to 1597 per hour.
The conductivity coefficient for the Vibradamp cases vas calsulated as 4.75 x
105 and 4.71 x 10-5 BYU's per second per degres Fahrenheit; for the Piberglas
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cases the values were 11.4 x 105 and 12.13 x 109 BTU's per second per degree
Fahrenheit for the 11 pounds per cubtis foot case snd the 13 pounds per oubde
foot case, respectively.

FProgedurg

4, Teast Conditions:

For the {irst part of this test, two discharged L-271's with thermocouples

at various points were placed within the carrying case. The batteries fitted
into the Fiberglas case side Ly side; the location of the thermooouples is
shown in Fig. 1s. The bteiteries fitted into the Vitradamp case with the
terminal sides facing sach otherj the thermosouple positions were the exact
seme as shown in Fig, la. The case was sealed and placed im a oald chamber
maintained at approximstely -650F, The thermooouples were automatioally
monitored for five hours with a Brown temperature recorder. As for the previous
test (ET-1060), she following relaticnsbip wes used for the definitiocn of the
condustivity coefficient to be ealoulated in the second part of the test:

£=__a
1 - ¢2

q 48 the steady rate of heat flow measured in BIU's per second,
%1 is tne stabilized Semperaturs o the inxlds wlls of Lhe Surrying Gade.
o> i3 the stabilized temperature of the cutside of the earrying case.

All temperatures were measured in degrees Fehrenheit, Although this expression
does not contain gonstants pertaining to case geometry, it dses yield an over.
all case coefficient suitable for use as an approximate figure for a quantitative
comparison of all the cases tosted for possihle H-198 use,

To determine t3, at least eight thermocouples were placed at warious points
along the innsr wells of the Gases. An elestrio heating unit (consisting of
eight 20-ohm rubber-insulated strip heaters conpected in parailel to a direct-
gursent souice) wvag inserted into each case. After the caso had beer axposed
4o chamber conditions of about -65% for approximmtely six bours, the heater
units were turned on. The applied voltage was waried wntil tha aversge reed-
ing of the ten thermocouples was maintained at & 1/4°F for a 3-hour period;

11 wes then considered stabilized. Ths cuteide temperature, t2, was held to
# 1/29F over the same period; henoce, stabilization of {2 was zlso assuwed. To
measure q (ETU's per sesond), the current and woltage required by the heater
unit to maintain the stabdlized tempsrature, tj, ,were measured; from this, q
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wag caloulsted from the exprezsion:
q = (9.48 x 107%) 1o
31 is the current in amperes.
¢ 4is the potaential differsnce in volts.
The constant 18 -he converaion faotor from joules per sescnd %o BTU'3 per seoond,
B, Equipment Used:

Brown potentioweter, Model 153x67 P16-x-31F1, Serial Ho. 515968

Tukdeon potentiometer, Serial Mo, 43676 )

Yeston direct—current szmeter, Model 931, 3erial ¥o. 2313, rangs C to 5 amperes
Weston direct-current voltmeter, Model 931, Serial %o, 5190, range O to 7.5 volts

Zegults

Tablo I gives the megnitude of the temperature gradients (in degrees Fahrenheit)
existing at the various test points (Fig. 1) in the four test cases. The first
case listed under the Fiberglas heading is the oase fabricated wilh the 11 pounds
per oubis foot insulation; the second case sorresponds to 13 pounds per cubie
foot. Vealues are given for the first hour and for ths gversage degree per hour
drop for the first five hours at -659F. The coeffisients caloulated for the
four cages in this present test and the iwo osses tasted under ET=1060 are 5.75
x 10~5 and 5,90 x 10~5 ETU's per second per dsgree Fahrenbedt for the two cases
under ET-106Q, 4.75 x 10~5 and 4,71 x 10-5 BTU's per second per degree Fehrenheit
for the Vitradamp oases, and 11.4 x 10~5 and 12,1 x 10-5 EPU's psr seocond per
degree Fahronhsit for the Fidberglas cases,

The eonsultant advised that although all test results indicate the Vitradamp
cases have the superior insulation, the Fiberglas case (ty far the most trans-
portable) has met the spesification imposed upon the original design criteria
ard has been aocepted for E-198 use.

"
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TABLE I

Magnitude of Temperaturs Gradienta During H-198 Temperature Test

Yibradazp . Fiberglas
Therme— over ovar over mr ?
ocouple first 5 hrs firat 5 hrs first $ bhre £
Mo,  _hour (per howr) bewr (per hour) _bowr (per Nour) _m: .(m_mﬂ ;
{411 temperatures in degrees Fahrenheit) E
1 2 4 2 5 22 1 17 13 ';
2 3 4 2 5 18 13 21 13 %
3 3 3 1 4 g 11 7 1 3
4 1 3 1 4 12 12 13 12 l
5 2 5 2 6 21 13 17 12 :
6 4 6 5 6 21 3 22 13 |
7 5 6 6 7 26 A ] 15
8 1 4 1 5 20 13 22 13
g 1 4 1 A 20 13 20 13
BOTE: Fiberglas first case, 11 pounds per cubic fools
secar? aeze, 13 pounds psr cubde foot.
MICROFILM 7. 1442 cSEP 1D
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(a)
FIBERGL.AS CASE

" MICROFILM

(b)
VIBRADAMP CASE
NUMBER | POSITION
-6 IN THE ELECTROLYTE OF A DISCHARGED MC-27i
7,8,9 ON THE SIDE OF THE BATTERIES
10,11 ON THE OUTSIDE OF THE CARRYING CASE

NOTE . THERMOCOUPLE POSITIONS FOR VIBRADAMP CASE
SAME AS FOR FIBERGLAS CASE

: FIG. | — THE H-198 TEST CARRYING CASES ET—1190
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