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l'ITHÛûUCTI Tl.In test was conducted at Ui« Ges Flou Laboratory 
to analyze failures that occiurcd in the airborne pressurization 

aystan of mis 'll a 4C and 111. 

Olv'ICT: - The object of W4* test was to detenrJ.ne if the heating of the 

motor section prossure/bleed line on the regulator would result in a 

condition similar to that which caused the failures. 

CQIiCLIiSIQKi Although the heating conditions that wore suspected of 
causing the failures were not duplicated exactly, the regulator functioned 

properly un er the heating conditions that were obtained which were near 

the terierature desired. 

T1ST lihCIilEhi The teat specimen was a Hadley "C" S* rics regulator, 

Specification ’¡naher 7-03217-3, Hadley P/H 10542-3. A coil designed to 
heat the n.otor section pressure/bleed tube to o temi^era t.ure oi I^OO^T 

vdthin 110 seconds of the program start was put on the regulator. The 

regulator was installed in th* prersurizaiion system of the 7-31-34 Fuel 

Battleship Ta . A schematic of this system is shown in Figure 1. 

TEST Pi.0CrDL':£: The following is an outline of the procedure us^-d 

during the teat* 

1. The fuel tark was filled with water to an ullage volume of 27+5 cu ft. 

2. The tank vac pressurized by ruans of the Facility pressurization 

control unit to a pressure between 62.0 and $3.3 psiü* 

3. With the specimen lockod-up, the pressurization control unit 

was secured and 3100 +100 paig helium was applied to the inlet 

port of the specimen. 

4. The specimen w»s allowed a Minimum of three leakage fills prior 

to the start of the flow program. 

5. At the end of this period, the inlet pressure, altitude water 

flow, and altitude programs per figures 2,3, and 4 wore started 

along with the tube heater and the helium h. at exclmger. The 

tern trati-re of the helium was to reach +450°F within 90 seconds 

and the tube was to reach +1500°F within 110 seconds of the start. 
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Discussion DF IJSlII.TSi 

It VQ0 8U*pect«d that, the failures were caused by the heating of an 
external tube on the airborne fuel tank pressure regule tor. Tills tube 
was the r.eter section presoure/blecd linr fror, the pressurization duct 
to the metering cavity of the regulator. It vae thought-, that the heating 
of the tube would cause the gas to expand am' indicate to the metering 
device that there \Mê a; higher than desired pressure in the duct. This 
would cause the regulator to completely close with a n suiting decrease 
in tank pressure. 

Conversely, with the tube vented to ambient conditions, the regulator 
would to vid* open to compensate for vhat seen« d to be an extreniely low 
tank pressure. 

There were five operating cycles run on this specimen. The first run 
waa made without the tube heater to obtain the operating characteristics 
of the regulator. The baud chosen for the ullage pressure (5B-63 psir) 
wee found to be too high. The ullage pressure went off scale about 
midway tnrough the run but it was considered that the run accomplishod 
its purpose. The ullage presmre bond was changed first to 53-63 * air 
end thin to 55-60 psig. 1 L 

duns .to. ?. and 3 were the fi: st attempts made to heat tlie tube during an 
operating cycla. Both runs were unsatisfactory because the tube h< ator 
melted holes in the tube at approximately 90 sec. with a tube temperature 
of appromirnately 1050 P. This allowed the regulator to go wiae open on 
Run No. 2 and partially wide open on dun No. 3, the difference being due 
to the size of the melted holes. The reason the heater melted holes in 
the tube was that the vaemn in whioh the regulator war, operating caused 
an arc to Jisap frcei the h- ater to the tub 

The ht-aUr was redesigned and Runs Ho. 4 am’ 5 were made. Although no 
no*es were melted in the tube, Run No. A was considered unsatisfactory 
because the tube temperature reached only 800°F. Run No. 5, with a hole 
melted in the tube, was considered to have accomplished the purpose of 
this test. The tube temperature had reached 1340OF before arcing caused 
noies to be melted in the tube. Under the circumstances it was decided 
that the température was near enough to the required temperature to 
satisfy the objective of the test. 

FORM NO A-702-1 



CONVAIR ASTRONAUTICS 

27A589 

~T~ 

•cmT 
MM 

Run No. 5 «bowed a gradual decrfíasf of tan^ ullage preaum* froei 59.2 
pslß to ubout 56.5 pslt. This was con.idf-red norr-al for thi^ï regulator 
becauee nun No. 1, the e ntrol run, showed a aixilar de lease. Therefore 
it was concluded that tae iieatini of the t>ube i*ad little or no aXlect 
'ippn the performance of the regulator. 

I 



C
27*589

■VMT.
CONVAIR U ASTRONAUTICS

w-

V'S

’O

m IllWBAflW VSED PCS THIS TS9T HIS IS POLUMt

1. Ollait* Prv5iair« Uiai.cko Truiadiioer 0>130 i>Blg

2. Radiator Inlat StaU.aa Trer.:duccr S>-5000 i alg
Fr«;aura

3. Hater Fiov itata iiagan Kiaf Bala.'ioa

5. Altitude ChoHher Uiar.c\o Trar.rcjuc r ^ 15 r.ald 
l-rt-saure

I t. Tube Tci },»r«*.Lre C r.valr Aatrv •. tica ('*, t 
ThexT.oc'u; lej C;.r.rci.««l< al

58-63 I «lg 
53-63 I Big 
55-60 jiaig

0-5000 palg 

0-5 6 ^aig

0-5000 CPU

4* Itarxlat Ix:lat Conv<<lr latroiiAUtlca (Lept. 750) (V500*^
Tar.{wni'-ra Theniocuf le| C< ru:.jo, C-ii-jeiw

Conatantin

14.7-0 ;ala

U2400°r

C

' ’-1



CONVAIR ASTRONAUTICS 

4C ¿/fO rAILUfLE. 

S'CHE/MATIC OF 

peu 

FORM NO ATOM 



RcratT. 

nti 

27AS80 



*
I

I
r.r
s
c

r •

i



fa ■ 



• ■
 : 

‘t
':
t 
.
:
1
1
 



w

c
9s

W
y.

L

Raport 27A580
P«C* 8

1



r
Report 274589
Pm* 10



Ir-

s:
T
£

O
o

c



t



Report 27A5R9 
Pago 12



T
U

S
E
 

H
E

A
T

E
R

. 
S

C
H

E
*A

T
\C

. 

I CONVAIR U ASTRONAUTICS Mil 

27a389 

13 

F/GVRE. 9 __ 

fCftM NC' » TQ2 1 



CONVAIR I ASTRONAUTICS 

|wm_27A5M 

i: 

G 

ES2I2 I ï £ £ £ 
ridüRl KÜMB1R PHOTO lHJWBKt 

10 52030A 

PAQl HUMBER 

19 

rCRM NO 4-702 Í 



CONVAIR D ASTRONAUTICS
KNIT. 27A588

FORM N0.«-T«2-1


