STATUS REPORT OF 'J'' SITE FROM JULY 1, 1961 = JULY 1, 1962

J-1

The gaseous hydrogen-liquid oxygen rocket test engine has been in
operation for the entire | year period, At the same time construction
has been proceeding to support the second phase of work to be done in
the J-1 test rig.

J-2

For the period July 1, 1961 to December 31, 1961, the cell was
operational. The Hp-Fy rocket system test program was completed on
December 31, 1961. From December 31, 1961 to May 7, 1962 the cell
was inactive. Construction began on May 8, 1962 on a new H -02 rocket
system. Construction is continuing and should be complete %y

August 1, 1962,

J-3

This facility has been under construction for the past 12 months. The
space tank facility will be in partial operation by July 16, 1962.

MEMO to TS Hoore, Sn,  “nfo for Yearly exper fac oper rpt for P8S, 7-5-62

. "J* Site - Rocket Test Area:

The operation of the various teststands making up the 'J"
site are listed below:

-1, The gasaeous hydrogsn - liquid oxygen rocket test =ngine
has been in operation throughout the year. Work has now pro-
grassed to include the second phase of the test program.

"J-2", The rocket systems test stand ran from July 1, 1961 to
December 31, 196] with an Hp-Fg rocket system test program and
from December 31, 1961 to May 7, 1962 the cell was inactive,
The remainder of the year has been spent in preparing for the
new Hy-0, racket system.

"3-3" has not been In operation during the past twelve months
but construction has taken place to prepare for tests for the
Spsee Tank Facility.



January 28, 1963

H 30

STATUS:

2y roiment This facili go=sists of a ¥

r by

tity 51201 leakage’ high wum tank d
for testing fibreglas and res
Tiquid hydrogen tenks in jow

sure envircrmer:t, D[ffduucr
hydrogen through the walls
plastic tarnks was to be de“i i e
by sealing off the
measuring the pressure iss
known voliume,

The vacuum test rig was bullt up and installed during the

first half of 1962, The facility's capability was demonstrated
and validated using a metal tank, The experimental plastic

tanks of approximately 20 gallon capacity were screened in Cleve=
tand_at! cryogenic condition$,.,.. . Most of them failed, The

best tank was installed at Plum Brook but failed during the
filling operation, No data was obtained and the facility

has subsequently been idle for the past several months,

Recently, a request has been received from Cleveland
to extensively modify the vacuum tank in '"J-3", The immediate
objective is to make the facility capable of accepting a
larger metal tank insulated with Linde insulation., Heat
transfer data would be obtained when the tank was filled with
liquid hydrogen and the insulation exposed to high vacuum
conditions, A longer term objective is to equip the tank
with a large capacity diffusion pump and a heat source, A
solar-environment is to"pe simulated.






April 1963

oa RESEARCH
EITE LABORATORY INSTATLATION (FOR) DESCRIPTION

J J=-3 Vacuum Environment This facility consists of a ''zero leakag

Facility high vacuum tank for testing insulated
5120 liquid hydrogen tanks in low pressure e
(1.A,Johnsen) vironment., The effectiveness of various

A. D. Little Tank types of insulation on liquid hydrogen

tanks is to be studied.

STATUS: Note () : On March 28th it was decided to rebuild the J-3
facility to handle only the Linde tank test. Tank alter=
atiensfor A, D. Little tank will be done after Linde tests
are completed.

The first 25 weeks of April were spent in rebuilding the
facility tc accept the Linde insulated liquid hydragen tank
The object of the test is to determine the effectiveness of
the insulation under vacuum conditions.

STATUS: 2

ne test run was made on April 22nd and 23rd. Approwirately
5% of the run was completad when the test was abortsd due
to accidental shut down of a vacuum pump. All data cbialneq
before the shut down was usable. The second test run come
menced on April 27th and will continue through May 1Z:%,
Research data is being recorded at one hour intervels on an
"around the clock! basis.

LW 5]
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May 1963

STATUS:

PLUM BROOK ROCKET SYSTEMS DIVISION STATUS REPORT CONTINUED
RESEARCH
J J4-3 Vacuum Environ- This facility consists of a '"zero leak-

ment Facility age' high vacuum tank for testing in-
5120 sulated liquid hydrogen tanks in low
(1. A, Johnsen) pressure environment. The effective~
A. D, Little Tank ness of various types of insulation on
liquid hydrogen tanks is to be studied.

NOTE (:): The schedule has been changed by two weeks which
reflects the present anticipated deliveries of
materials, h !

Two tests were compie?%d on the Linde super-insulated
liquid hydrogen tank, The first test was conducted with
the space chamber evacuated to a pressure of five microns.
Data was recorded at one hour intervals for eight days,

The second test was made to evaluate the affects of com-
pression of the super-insulation on the liquid hydrogen -
boil-off rate. To accomplish this the vacuum chamber
pressure was raised in increments of twenty-five mitli-
meters from five microns to two hundred millimeters of mer-
cury, Data was recorded at thirty minute intervals for
five days. The test data is now being analized by research
engineers,

On May 14, 1963 the Linde tank was removed from the space
tank and rebuilding of the test cell started for the A. D.
Little tests. The space tank has been raised and modified
and the new floor grating has been installed.
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June 1963

RESEARCH
J J=-3 Vacuum Environ- This facility consists of a 'zero leak-
ment Facility age' high vacuum tank for testing in-
5120 sulated liquid hydrogen tanks in lTow
{1.A. Johnsen) pressure environment. The effective-
A. D. Little Tank ness of various types of insulation on
ORO 399 liquid hydrogen tanks is to be studied.

NOTE (:): The schedule has been changed by two weeks which
reflects delays in arrival of new equipment to support the
program, Some instrumentation equipment is not scheduled tc
arrive until mid=July,

STATUS: The test cell is currentiy being rebuiltt to accept
the Arthur D. Little Company environmental tankage test pro- ]
gram. Work completed this month includes: (1) extension to
the existing vacuum chamber, (2) panels for equipment mount-
ing (3) second floor installation, (4) monorail on the exist
ing roof frame to place the insulated tanks in the vacuum
chamber. Work is progressing on the placement of equipment,
valves, pumps, piping, and the electrical wiring of the test]
cell and the control panels. It is anticipated that a two
shift per day, six day a week operation will be necessary
to complete the facility by August 1, 1963. With the pre-
sent workload in the "J" area, this type of support does
not appear possible without closing down other cells in the |
"J' area,
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July 1963

RESEARCH
SITE| LABORATORY  INSTALLATIONS (FOR) DESCRIPTION

J | (Continued)

J-3 VACUUM ENVIRON-  This facility consists of a "zero
MENT FACILITY leakage' high vacuum tank for testing
insulated liquid hydrogen tanks in

(1. A. Johnsen} low pressure environment, The
A, D. Little Tank effectiveness of various types of
V06938 insulation on liguid hydrogen tanks

is to be studied.

STATUS: On July 9, it was decided by Cleveland personnel
that the test cell would be used for CENTAUR arc tank
insulation tests before the ADL insulated tank was tested.
The test cell construction is complete for the CENTAUR
tests and checkout of the facility will be made in the time
period before the CENTAUR arc tank arrives. Construction
related to the ADL tests will continue as manpower is
avaitable from the CENTAUR test program.

NOTE §:) : Schedule changes reflect current research
program requirements.
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(September 13, 1963)

RESEARCH
5ITE | LABORATORY INSTALLATIONS (FOR) DESCRIPTION
J J-2 M-1 HYDROGEN-OXYGEN GAS GENERATOR (Continued)

NOTE QE) ¢ Schedule has been changed to reflect deliveries
of materials and anticipated cell buildup time,

J=3 VACUUM ENV|RON- This facility consists of a ''zero

MENT FACILITY leakage'' high vacuum tank for testing

(I.A.Johnsen) insulated 1iquid hydrogen tanks in

(I.1. Pinkel) low pressure environment. The
0vV0698 effectiveness of various types of

insulation on liquid hydrogen tanks
is to be studied.

STATUS: Two test runs were made during the month of August.
Test program for #l CENTAUR tank in J-3 was partially com-
pleted on August 21. A hydrogen leak from the CENTAUR tank
to the vacuum chamber necessitated a premature shutdown of
the test. Continuation of the test at this point would be
highly dangerous since the test calls for introduction of

30 KW power into the vacuum chamber with the possibility of
arcing during the vacuum chamber evacuation. Subsequent
checks of the system revealed no leakage at ambient tempera-
ture. The research personnel therefore decided to repeat
the test at a ltater date using LNp as the cryogenic fluid.
On August 26, the #1 CENTAUR tank was tested in J-3 facility
using LN2 as the cryogenic fluid. Tank boiloff was stabi-
tized, then test sequence was followed, The sequence con-
sisted of evacuating the vacuum chamber for 150 seconds to
a pressure of 7 mm Hg ABS., then energizing the heating
section for 60 seconds. The tank insulation surface
attained a temperature of 640° F. Subsequent investigation
of the tank and insulation revealed that the insulation was
badly burnt, and it was determined that the heater lamps had
been installed improperly which accounted for the burnt
condition of the tank insulation.

NOTE S:} : CENTAUR arc tank insulation program has been
extended until October 1.
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September 1963

bITE

LABORATORY

RESEARCH
INSTALLATIONS (FOR) DESCRIPTION

J

ROCKET SYSTEMS

J-1 HYDROGEN-OXYGEN A hydrogen-oxygen rocket engine
28K Rockei Eng. operated over chamber pressure range
0C0425 (N.D,Sanders) of from 200 to 900 psi. Heat transfer
is measured from the combustion gases
to chamber wall, The objective is to
extend heat transfer theory into the

region required for the design of
nuclear rocket nozzles. Presently,
solid copper heat sink engines are
being used. Ultimately, the program
will progress to a highly instrumented
liquid hydrogen cocled chamber.

STATUS: A total of 19 runs on 4 days were made this month.
The objective of these runs was to check out the Pc and 0/F
controlling circuitry of the fire valve controller, Accurate
control of these parameters is of prime importance in the
heat transfer work to be dorne at J-1., To date, system
stability with fast accurate response has been obtained only
at the 300 psia chamber pressure. A satisfactory arrange-
ment between system pressures and controller response
characteristics has yet to be determined for 600 psia
chamber pressures. Future tests are planned to meet this
objective. A modification to the J=1 test cell structure is
scheduled to begin early in October. Cell operations will be
curtailed approximately 3 weeks during the cell modification
construction period.
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October 1963

SITE

RESEARCH

LABORATORY | ysTALLATIONS (FOR)

DESCRIPTICN

ROCKET SYSTEMS

J-3 VACUUM ENVIRON-
MENT FACIL!TY

OR0397 | .!.Pinkel
1. A, Johnsen

STATUS: Two successfuyl
Centaur Arc Tank # in

October,

Present Iy,

have been checked out,

uled to start Novenber 18, 1963.

The fast test, on
the Centaur tests to be perf

the test cel] is

D, Litt]a Company faet cggﬁgurgrion.

been evacuated to 2 X |0

This facility consists of a ''zero
leakage'' hlgh vacuum tank for testing
‘nsulated liquid hydrogen tanks in low
pressure environment. The effective-
ness of various types of insulation on
liquid hydrcegen tanks is to be studied,

LHy test runs were completed on the

'-3" test cell during the month of
the lOFh of October, concluded
ormed in J-3 test cell,

being modified to accept the A

: The vacuum chamber hag
Lorraand both LNy and water systems
A. D, Little Company tests are sched—/”
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November 1963

RESEARCH
SITE LABORATORY INSTALLATIOKS (FOR) DESCRIPT!ON

J ] ROCKET SYSTEMS

J=3 YWACUUM ENVIRON- This facility corsis*s of a '"zero

MENT FASILITY leakage™ high vacuu~ tank for testing
OF0567 (1.1, Pinkel) insulated liquid hydrogen tanks in
QR0397{1.A.,Johnsen) low pressure environment. The effec-

tiversss of various types of insus
lation on liguid hydrogen tanks to be
studied,

(Y73

STATUS: Preparations continued for “he Arthur D, Little Co.
tank insulation tests. During this report period, liquid
nitrogen and water checkout runs were performed on all NASA
thermal environmeni systems. The high vacuum conditions re-
quired for this test program have not been obtained because
of the high frequency of vacuum Teaks in new components.
Continuous leak detection has been required during the past
month.

NOTE gg} : 1t is anticipated that checkout runs of the
Arthtr D, Little tank and components will begin in the
second week of December with actual testing commencing in
late December.
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December 1963

SITE

LABORATORY

RESEARCH
INSTALLATIONS (FOR) DESCRIPTION

J

J-3 VACUUM ENVIRON- This facility consists of a 'zero
MENT FACILITY leakage' high vacuum tank for testing
0F0-567 (1.1.Pinkel) insulated liquid hydrogen tanks in
0R0-397 (I .A.Johnsen) low pressure environment. The effec~
tiveness of various types of insula-
tion on liquid hydrogen tanks to be
studied.

STATUS: One LH, test run was made in this facility on the
Arthur D, Little Company's insulated tank during this re-
porting period. The test commenced on December 20 and was
terminated on December 23 so contractual obligations at the 7|
test cell could be fulfillted, During the first 12 hours of
the test, a cold guard system designed to prevent heat trans
fer down the neck of the tank was not operational. The re-
maining 44 hours of testing were conducted at specified con-
ditions. Pressure measurements in the 1077 Torr range were
obtained during the majority of the test. At this writing,
it is not known if the test correlates with thecretical re-
sults extrapolated from LNy testing at Arthur D, Little Co,

The roof of the test cell is now being modified and is due
to be completed by January 8. Further testing is scheduled

to start January 20, 1964 on the above tank, or other A. D,
Little tanks.




RESEARCH
SITH LABORATORY INSTALLATIONS (FGR) = DESCRIPTION
J ROCKET SYSTEMS J~1

J-3 VACUUM ENVIRON~ This facility consists of a "zero leak-~
MENT FACILITY age’ high vacuum tank for testing insu-
0F0567 (1. ! .Pinkel}lated liquid hydrogen tanks in low pres-
O0R0397 {1 .A.Johnsen)sure environment. The effectiveness of
various types of insulation on liquid
hydrogen tanks is to be studied.

STATUS: During this reporting period, testing was resumed
on the first Arthur D, Littie Co. aluminum-mylar multifoil
insulated cryogenic tank. On January 20th, the tank was
filled with liquid hydrogen; liquid nitrogen was used in the
cold guard system with 80° F water environmental control
surrounding the vacuum chamber. The tank was permitted to
boiloff until January 23. The "boil-off'” rate on this test
was approximately 507 higher than anticipated from extrapo-:
lated date from liquid nitrogen tests performed at Arthur D,
Little Co., at Cambridge, Mass. To determine if thermal
degradation of the insulation had taken place during the
tank's six-month storage at Plum Brook, the tank was refillec
with liquid nitrogen on January 23 to duplicate the tests at
Cambridge. This test was allowed to “boil-off'* until the
28th, and, once again the boil-off rate was higher than anti-
cipated,

The tank was refilled on the 30th with ligquid hydrogen in
the tank and cold guard systems, and it is anticipated that
the test will be terminated by February 3.

NOTE : AL D, Little tests have been extended to February
28, 1964,
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February 1964 -

SITH

LABORATORY

RESEARCH '
INSTALLATIONS . (FOR) DESCRIPT fON

J

J-3 VACUUM ENVIRONMENT This facility consists of a ''zero

FACILITY leakage'' high vacuum tank for test-
OF0567 (I1.1.Pinkel) ing insulated liquid hydrogen tanks
OR0397 (1.A.Johnsen)  in low pressure environment. The

effectiveness of various types of
insulation on liquid hydrogen tanks
is to be studied.

On February 3, the test started on January 20 was completed
on the first A. D. Little Aluminum-Mylar multi-foil insul-
ated tank. Test data indicated higher boil-off rates than ]
on previous tests at A, D, Little Company. Tank inspection
revealed some thermal degradation of the insulation had
taken place near the brazed joint on the tank neck, The
cause for this condition was not determined. The tank was
returned to A, D. Little for further inspection and tests.

NOTE (): The second A. D. Little tank was scheduled for
testing on February 17, but since the tank insulation was
destroyed during a test at the A, D, Little Company facility,
no new Plum Brook schedule has been established. Minor cell
modifications for the ADL tank tests were continued durin
February., Contractor maintenance work in the cell pre-
vented the starting of any major medification work,

On February 6, a rapid chamber evacuation test was conducted
to evaluate the pumping capacities required to simulate the
launch profile of a missile. The test results are being
analyzed and more tests are scheduled for March.

Initial planning and purchasing of equipment for the Linde /,
super-insulated test tank were completed this month, All F
equipment is scheduled to be delivered by early April and
testing should start by mid-April,




March 1964

RESEARCH
SITE| LABORATORY INSTALLAT1ONS (FOR) - DESCRIPTION
J | ROCKET
SYSTEMS

J-3 VACUUM ENVIRONMENT This facility consists of a ''zero
FACILITY ' leakage' high vacuum tank for
OF0567 (1. 1, Pinkel ) testing insulated liquid hydrogen
0R0397 (I. A. Johnsen) tanks in low pressure environment,
The effectiveness of various types
of insulation on liquid hydrogen
tanks is to be studied.

The test cell was inactive until March 13 because of the
required mechanical demands to support other test cells,

On March 14; a nude ionization guage was installed and the
chamber was continuously evacuated until March 23, reaching
an ultimate pressure of 2.8 x 108 mm of Hg. On the fol-
lowing day, the second in a series of rapid chamber evacu-
ation tests was performed. This test was to determine if
the diffusion pump had sufficient pumping capacity to
simulate the ascent of a typical missile between the alti-
tudes of 50 to 250 miles, A third rapid evacuation test was
performed on March 26, :

The major portion of the evacuation equipment required for

the Linde tank super-insulation tests had been received by

March 20 when Plum Brook welders started the fabrication of
this system. Late deliveries of some equipment will post-

pone completion of this system until April 10.

NOTE () : It is anticipated that testing of the Linde
tank will begin in mid-April and continue for one month.
The second Arthur D. Little tank is scheduled to arrive
the week of May 3, but the second tank testing schedule
has not been established.
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April 1964

RESEARCH
SITE LABORATORY INSTALLATIONS {FOR) - DESCRIPTION
J | ROCKET
SYSTEMS

J-3 VACUUM ENVIRONMENT This facility consists of a '"Zero
FACILITY leakage'' high vacuum tank for test-
OF0567 (I. 1. Pinkel ) ing insulated liquid hydrogen tanks
0R0397 (1. A, Johnsen) in low pressure environment. The
effectiveness of various types of

insulation on liquid hydrogen tanks
is to be studied.

During April, the test cell was being modified to accept the
Linde super-insulated test tank. A separate vacuum manifold
has been constructed for evacuation of the Linde insulation
and a bleed valve has been installed for controlling the
chamber vacuum in the diffusion pump range.

On Aprit 22, the insulation and chamber were evacuated in
preparation for a test run. During the evacuation, a small
section of the Linde insulation vacuum bag was torn by the
shifting of an ionization gauge, and a large chamber leak
was located between the adapter flanges. Both of these items
have been repaired and chamber pressures in the low 10-7 Torr
range have been recorded. The best obtainable pressure on
the Linde insulation was 100 microns, after four continuous
days of pumping. To further reduce this pressure, a baking
of the insulation under vacuum at 260CF. was initiated on
April 28. Baking will continue until pressure of the insu-
tation stabilizes. A pressure of 1 X 10-5 Torr in the
insulation must be obtained before testing can start. It is
anticipated that liquid hydrogen testing will begin on May 6
and terminate in late May.

Arrangements are being made to test an Arthur D. Little
polyurethane foam insulated, or an aluminum-mylar multifoil
insulated, tank in mid-July.

NOTE C) : Due to pre-operation difficulties, the Linde
tank testing will start May 6.

NOTE : The A. D. Little insulated tank tests will begin
in mid-July. )
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May 1964

RESEARCH

SITH LABORATORY  INSTALLATIONS (FOR) DESCRI PTION
3 | rocker
SYSTEMS

J-3 VACUUM ENVIRONMENT This facility consists of a "Zero
FACILITY }eak?ge”]higz Y?CUHZ ﬁa;k for tesi—
—_ ing insulate iqui ydrogen tanks
OF0567 (1. t. Pinkel) in low pressure environment. The"
0R0397 (1. A. Johnsen)  gffectiveness of various types of
insulation on liquid hydrogen tanks
is to be studied.

On May 8, an evacuation of the Linde super-insulated test
tank, which had begun on April 25, was terminated when the
aluminum foil vacuum bag was torn while attempting to verify
the integrity of the vacuum bag. The final pressures
reached during this evacuation were 3.8 x 107+ Torr in the
upper insulation and 12 microns on the lower insulation.

The test requirement was 1.0 x 107F Torr on both insulation
readouts.

On May 21, after the vacuum bag was repaired a re-evacuation
of the insulation and chamber was initiated, Failure of

the chamber to pump down to test conditions was traced to

a leak in the welded Linde flange adapter. While attempting
to bring the chamber and insulation to atmospheric pressure
to repair the leak, the insulation was overpressurized and
consequent ly destroyed. The formal test program for the
Linde tank was abandoned; however, data will be obtained on
neck heat transfer characteristics in early June.

It is anticipated that an Arthur D, Little polyurethane and
aluminum-mylar multifoil insulated tank will be tested in
mid=-July. ' '

NOTE QD : Schedule changes were required because of oper-
ational difficulties encountered with Linde tank testing as
ment ioned above.
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June 1964

SITH LABORATORY

‘ RESEARCH o ,
INSTALLATIONS . (FOR) = . DESCRIPTION

J .

ROCKET
SYSTEMS

The test cell is now being modified to accept the Arthur D.

J-3 VACUUM ENVIRONMENT This. facility consists of a 'Zero
FACILITY leakage' high vacuum tank for testH
OF0567 (Tt_rthgknkel) Englinsulated ITqui? hydrogen tanks
0R0397 (1. A. Johnsen) in low pressure envuronment; The
effectiveness of various typ>s of -
insulation on liquid hydrogen tanks
is to be studied.

On June 22 and 23, the Linde 'super-insulated'" cryogenic
propellant tank was tested with LH,. The primary purpose of
this test was to observe the degree that the cold boil-off
gases would prevent heat- transfer through the neck tube into
the insulated tank under low boil-off conditions. During
this test, the boil-off rate was approximately 0.1#/hr.
Chamber pressure during the entire test was below 5 X 10-7
Torr. Test results are now being analyzed. The tank was
dissected on June 30 to observe Linde's method of applying
"super-insulation' to both curved and cylindrical shells,
and to inspect for thermal degradation and damage on hidden
layers of insulation. This concluded the Linde tests in
the J-3 Facility.

Little Inc. polyurethane and laminate insulated tank. This
test program calls for an extended hard-vacuum with both

LN, and water envircnmental shielding and is scheduled to
beGin in late July. '

NOTE (8 : The remainder of the program involving the Linde
tank has been cancelled. The follow-up tests on a NRC tank
have also been postponed.
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July 1964

RESEARCH
SITH LABORATORY  INSTALLATIONS (FOR) = DESCRIPT|ON
J ROCKET
SYSTEMS

J-3 VACUUM ENVIRONMENT This facility consists of a ''zero

FACILITY leakage', high vacuum tank for teit-
ing insutated liquid hydrogen tanks
gggggg g?'z'ngigzi) in low pressure environment. The ef-

fectiveness of various types of in-
sulation on liquid hydrogen tanks is
to be studied.

During the month, the test cell has been modified to accept
the Arthur D. Little, Inc., polyurethane, fiberglas and alum-
inized mylar cryogenic propelliant tank.

On July 27, a liquid nitrogen run was initiated to establish
a qualitative comparison between J-3 test cell and the A, D.
Little test cell in Cambridge, Massachusetts. This run was
terminated on July 30 due to the large variance between test
data and theoretical expectations, Analysis of the data ob-
tained indicated faulty operation of the neck heat shield.

The Arthur D. Little tank neck shield was reworked on July
31 by NASA personnel. All work was performed under the
direction of the A, D. Little representative at Plum Brook.

Further A, D. Little tests, using LN, and LH., wil} be per-
formed in J-3 facility during the mofith of Afigust.

Upon completion of the Arthur D, Little tests, the test cell

will be modified to accept a "multi=foil' insulated tank. as

designed by the Materials and Sresses Section, Lewis Research
Center. The estimated test date for this tank is November

1964 ,

24




August 1964

SITE LABORATORY

RESEARCH

J-1

ROCKET
SYSTE

INSTALLATIONS (FOR) _ : DESCRIPTION

J-3 VACUUM ENVIRONMENT  This facility consists of a 'zero

FACILITY leakage'', high vacuum tank for
0R0399(S.S. Manson) testing insulated liquid hydrogen
PGOBSZ(I.A.Johnsen) tanks in low pressure environment.

The effectiveness of various types
of insulation on liquid hydrogen
-tanks is to be studied,

On August 15, the testing of the Arthur D. Little, Inc.
cryogenic calorimeter was concluded. This testing sequente
was started on July 27 and a total of five different test
conditions was made during the 18 run days, The tests in-
cluded both liquid nitrogen and liquid hydrogen in the
calorimeter and cold guard; warm water and liquid nitrogen

in the calorimeter environmental surroundings; and hard
vacuum and helium-purged environments. During all phases of"
testing, the boiloff rate was greater than expected. However,
a high degree of correlation between different run conditions
was established. The calorimeter has been returned to

A. D. Little for further liquid nitrogen testing at their
laboratory. '

The next scheduled test is a foil insulated tank, developed
by the Materials and Structures Division's Structures
Protection Section. Testing is scheduled to start in
November.
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RESEARCH .

~ FACILITY

0R0399 (S. S. Manson)
PGO852 (1. A, Johnsen)

SITE LABORATORY ' INSTALLAT[ONS (FOR) DESCRIPT1ON
J | ROCKET - -
SYs J-3 VACUUM ENVIRONMENT

This facility consists of a '"zero
feakage', high vacuum tank for
testing insulated liquid hydrogen
tanks in low pressure environment.
The effectiveness of various types
of insulation on

liquid hydrogen
be studied.

Activity in the Test Cell has been limited during this month
due to a lack of a firm research testing schedule, and de-
mands of other test cells in the area. Minor modifications
accomp Lished during this reporting period include the paint-
ing of the vacuum chamber and the LN, flash tank. All cryo-
genic lines have been insulated &nd covered during this
month,

tanks is to

Several modifications to the Test Cell have been initiated
this month. A proposal for extending the entrance of the
Test Cell has received budget approval and is now being de-
signed by the Civil Engineering Branch. A Purchase
Request for caulking and painting of the
Test Cell has been prepared and is presently out for bids.
A cost estimate for upgrading of the electrical equipment
of the Cell to conform with accepted hydrogen environment
conditions has been obtained., This proposal is now pend-
ing budget approval. These three modifications will greatly
improve the operating conditions and safety of the Cell under
long duration cryogenic insulation tests.

The next scheduled test is a foil insulated double-guarded
calorimeter as developed by the Materials and Stresses
Division's Structures Protection Section. The anticipated
testing date would be in late November or early December,

Contract negotiation with Arthur D. Little, Inc, has pro-
vided funding for testing of two A. D; Little calorimeters
in this fiscal year. The testing period dates for these
tests have not yet been established,
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October 1972

RESEARCH _
SITH LABORATORY INSTALLATIONS .(FOR). . = DESCRIPTION
J | ROCKET |
SYSTCme

J-3 VACUUM ENVIRONMENT This facility consists of a 'zero
FACILITY leakage'', high vacuum tank for
OR0399 (S. S. Manson) testing insulated liquid hydrogen
PGO852(1. A. Johnsen) tanks in low pressure environment.
The effectiveness of various types
of insulation on liguid hydrogen
tanks is to be studied.

No manpower was expended in this facility during the month
of October. Personnel will be assigned to the test cell.
as soon as a test date is established for the double-

guarded calorimeter.
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LABORATORY -

" RESEARCH ,
INSTALLATIONS (FOR) DESCRIPT| ON

ROCKET
SYSTEMS

J-3 VACUUM ENVIRONMENT This faciiity consists of a "zerg"
FACILITY leakage'', high vacuum tank for
OR0399 (S. 5. Manson)  testing insulated liquid hydrogen
tanks in low pressure environment.
The effectiveness of various types
of insulation on liquid hydrogen
tanks is to be studied.

During November, no work was accomplished in this area. The
double-guarded calorimeter tank tests are scheduled to

start in mid-March. 7]
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December 1964

, RESEARCH |
|SITH LABORATORY  |NSTALLATIONS (FOR) ; " DESCRIPTION
J | RoCKET |
SYSTEMS

J=3 VACUUM ENVIRONMENT This facility consists of a "zero"
FACILITY leakage, high vacuum tank for
ORO399 (5. S. Manson) testing insulated liquid hydrogen
tanks in low pressure environment,
The effectiveness of various types
of insulation on Tiquid hydrogen
tanks is to be studied.

No manpower was expended in this facility during the month
of Pecember. Preparations for the double-guarded calori-
meter are scheduled to begin by mid-January. The double-

guarded calorimeter tests are scheduled for mid-March.
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January 1965

LABORATORY

RESEARCH
INSTALLATIONS (FOR) DESCRIPTION

ROCKET
SYSTEMS

J-2 LI15UID HYPROGEN This is a liquid hydrogen facility
FACILITY . capable of handling 145 pounds of
ORO137(t .A.Johnsén) liguid hydrogen at 250 psi.

Buring January, ore liquid hydrogen tests was made on the
"K' Site research tank bottom package.

On January 12, the package was installed. Necessary piping
and electrical work were completed by the 19th and a one
hour warm helium check indicated that the seal configuration
met the warm requirements. |ts leak rate was approximately
5 X 109 cmj/sec.; at a seal differential pressure of 175
psi.

On January 21, a 1i8uid hydrogen run was made. No leak
larger than 1 X 107® cm3/sec. was recorded. Greater mass .
spectrometer seasitivity could not be achieved because of
an internal electrical drift. An attempt to obtain higher
sensitivity by using helium was not successful. BDue to
possible external leakage sources, the recorded leaks

could not be definitely traced to the internal seals.

Modifications to the leak detector and piping systems were
made to eliminate the high background readings and to in-
crease the lteak sensitivity of the mass spectrometer.

NOTE: The run scheduled for January 28 had to be canceled
because of a vacuum pump failure and the non-availability
of liquid hydroger, The next test is scheduled for the

first week of February,

J=3 VACUUM ENVIRONMENT This facility consists of a 'zero' -
FACILITY leakage, high vacuum tank for test-
0R0399 (S. S. Manson) ing insulated liquid hydrogen tanks
in Tow pressure environment. The
effectiveness of various types of
insulation on liquid hydrogen tanks
-~ is to be studied.

No manpower was expended in this facility during the month
of January. Build-up for the double-guarded calorimeter
will begin in early February. The double-guarded calori-
meter tests are tentatively scheduled to start in April.

27 |



February 1965

_ RESEARCH o
S1TE LABORATORY INSTALLAIIONS (FOR). ’ DESCRIPTION
J | ROCKET
SYSTEMS J-3 VACUUM ENVIRONMENT This facility consists of a "zero"
FAC{LITY leakage, high vacuum tank for

I testing insulated liquid hydrogen
OR0399 (S. S. Manson) tanks in low pressure environment.
' The effectiveness of various types
of insulation on liquid hydrogen
tanks is to be studied.

Preliminary modifications to the test cell for the double-
guarded calorimeter test program were initiated this month.
Modifications to the cell and checkout included:

(1} Installation of a 4" emergency vacuum chamber over-
pressure line.

(2) Leak-tightness theckout of the vacuum chamber.

(3) Initial fabrication of fill and vent probes for
"~ double-quarded calorimeter.

(4) SlZlng of a control valve for Frocket ascent/simulation
’ tests.

(5) Ordering of all hardware requ1red for test support.

The double-guarded calorimeter testlng is scheduled to
start the middle of April,
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March 1965

_ . ~ RESEARCH - = '
|SITH LABORATORY INSTALLATIONS (FOR).. - DESCRIPTION -
J-3 VACUUM ENVIRONMENT * Thi's facility consists of a ''zero"
J ggg?g;s FACILITY leakage, high vacuum tank for

A testing insulated liquid hydrogen
PGO852 (S. S. Manson) tanks in low pressure environment,
0R0399 (1.A. Johnsen) . The effectiveness of various types
o of insulation on liquid hydrogen
tanks is to be studied.

The test facility is undergoing modification and checkout
for the double-guarded calorimeter tests. The calorimeter
is scheduled to be delivered the second week of April, and
testing will ‘probably begin the first week of May. '

The foIIOW|ng tasks were completed durlng this report:ng
period:

(1) Dewar H-30 was derimed and evacuated. The rate of
vacuum rise was monitored and results |nd|cate that
the vacuum Jacketlng is sound.

(2): Initial £i11 and vent modification were started on
: the dewar to make it compatible with the research
program.

(3) Designs and procurement for the missile ascent
simulation portion of the test program were completed.

All of the required parts are scheduled to be de]:vered '
by April 30.

(4) The vacuum chamber emergency vent system was |nstalled
and checked out.

Lewis personnel have indicated a need for the test facility
to conduct tests under a newly issued contract with Arthur

D. Little Company. The tests are tentatively scheduled for
the Ist and 3rd quarters of FY66.
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April 1965

SITE

C ~° RESEARCH
LOCATION INSTALLATIONS . (FOR) ~ - DESCRIPTION

ROCKET SYSTEMS
TEST SITES

J-3 VACUUM ENV1RONMENT TANK

TANK INSULATION TESTS Various liquid hydrogen tanks will

PCO852 (5. S.Manson) be .tested under a vacuum environ-

ment. The effectiveness of various
types of insulation will be studied.

"The double-guarded calorimeter test program has been
delayed approximately two to four months due to a calori-
meter failure during hydrostatic testing by the NASA con-

_tractor. Since this type of failure may be repetitive,

a redesign of the calorimeter may be required.

The following tasks were completed during this reporting

period:

(1) The H-30 storage dewar has been modified into a
research dewar for 'J-3'" cell. '

(2) Vent lines for the H-30 dewar and cold guard vent
lines were completed.

(3) The dewar pressurizing and vent purge panels were
completed. .

() The water environment system was checked out. The
water was heated from 450 F. to 95°F.

(5) - Fabrication of the controlled evacuation rate plumbing
was initiated. This will enable the vacuum chamber
pressure to be controlled to simulate the ascent of a

" missile for a 90-second period. :

(6) Assembly and checkout of an absolute back pressure

regulation system for the calorimeter and cold guard
vents were initiated. This system,using mercury
reservoirs, will dampen changes in atmospheric pressure
by a factor of 150.
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—L%

LOCATION  RESEARCH INSTALLATION & DESCRIPTION

ROCKET SYSTEM TEST SITES

J-3 VACUUM
ENV | RONMENT
TANK
TANK INSULATION TESTS Various liquid hydrogen tanks will
PCOB52{S. S. Manson) be tested under a vacuum environ-
ment. The effectiveness of various
types of insulation will be studied.

Due to the failure of the double-guarded calorjmeter
during hydrostatic testing, the manpower expended in

this test call has been marginal, However, the following
tasks were completed during this recording period:

(1) The mercury constant backpressure system has been
completed. The accuracy of this sytem will be
verified upen the procurement of an accurate mano-
meter, Another constant backpressure system based
on the '"Cartesian Diver' principle will also be
tested to establish the advantages of each system,

{2} Initial checkout of the controlled evacuation system
was completed,

(3) HModifications to the H-30 dewar were completed.




By

June 1965

JstTE.

SITE NAME

RESEARCH INSTALLAT|ON e " DESCRIPTION

J

J-3 VACUUM
ENVIRONMENT
TANK

TANK INSULATION TESTS Various Tiéuid hydrogen tanks will

PCO 852 (S. S. Manson) be tested under a vacuum environ-
ment. The effectiveness of various
types of fnsulation will be ,
studied.

Due to the delay tn the test program, manpower expended in |
this test cell has been very small.

A series of tests performed on absolute ' pressure-
controlling devices was inconclusive. Both the Cartesian
diver and mercury-compensating devices do compensate for .
changes. in barometric pressure; however, neither was
capable of maintaining a constant back-pressure of ¥ .1 mm
of Hg for extended periods as requested by the research
engineers.

During the weeksof June 21 and June 28, the facility was
used to check out vacuum instrumentation for use ‘at
K" Site.

27



768

SITE

SITE NAME

RESEARCH INSTALLATION & DESCRIPTION

ROCKET SYSTEM TEST SITES

J-3 VACUUM
ENVIRONMENT

t TANK

TANK INSULATION TESTS Various liquid hydrogen tanks will

PCO 852 (S, $. Manson) be tested under a vacuum environ=
ment, The effectiveness of vars
ious types of insulation will be
studied,

Due to the lack of a definitive test program, manpower
expenditures in the test cell have been limited to main-
tenance for this reporting pericd,

Tests on an absolute back pressure device werz continued
during this month. The Cartesian-Diver device is still
not capable of maintaining a constant back pressure of

+ 0.1 mm for extended periods. An alectrical circuit is
being constructed to control ihe temperature of the devics
to 0.1°F. to minimize temperature ~ pressure fluctuations.




August 1965

SITE

SITE NAME

RESEARCH INSTALLATION & DESCRIPTION

J=3 VACUUM
ENVIRONMENT
TANK

TANK INSULATION TESTS  Various liquid hydrogen tanks

PGO852  (S.S.Manson) will be tested under a vacuum
environment. The effectiveness
of various types of insulation
will be studied.

It is expected that at least two months will be required
before the calorimeter is insulated and delivered to
Plum Brook. Tests continued this month on an azbsolute
backpressure device. The Cartesian diver manostat was
found to be capable of maintaining a constant backpres-
sure of 0.5 mm for extended periods,
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SITE

[SITE NAME.

RESEARCH INSTALLATION . & DESCRIPTION

J-3 VACUUM
ENVIRONMENT

[ TANK

TANK INSULATION TESTS  Varibus liquid hydrogen tanks

 to have the Insulation installed, It is erpected that the

A test on a super-insulated self-evacuating panel fis

PF0852 (5.5. Manson) - will be tested under a vacuum
environment. The effectiveness
of various types of insulation
will be studied. .

The double guarded calorimeter was delivered to Lewis
Research Center-Cleveland on October 12, The calorimeter
was helium leak checkéd on October 28 and sent to Linde

calorimeter will be returred to Pium Brook the latter part
of . December and that the research testing will be started
by mid-January,

scheduled for Décember. Panels of this insulation
will be bonded to a Centaur arc tank that was tested in
J=-3 and J-4 Test Cells, two years ago. Phillips discharge
vacuum gauges will be attached to the panels to allow presH
sure monitoring during both the tank fill and the chamber
evacuation.




Jl-é:

SITE

SITE NAME

RESEARCH INSTALLATION & DESCRIPTION

ROCKET SYSTEMS

TEST SITES (Continued)

J=3 VACUUM
ENV{RONMENT
TANK

TANK INSULATION TESTS Various liquid hydrogen tanks

PF0852(S.S. Manson) will be tested under a vacuum
environment. The effectiveness
of various types of insulation
will be studied.

The air-filled semi-panel for attachment to the Centaur
arc tank was delivered on November 30. The carbon
dioxide backfilled semi-panel is not scheduied to be
delivered until the first part of January. Therefore,
testing of the conductance capability of the air-filled
semi-panel will be dore during the month of December,
with cryo-pumping tests scheduied for early January.

The double-guarded calorimeter is expected to be de-
livered early in January; however, testing of this tank
is dependent upon completion of the semi-panel tests.
Therefore, the earliest possible test date is mid-
February for the double-guarded calorimeter.




January 1966

ENVIRONMENT
TANK

SITE | SITE NAME  RESEARCH INSTALLATION & DESCRIPTION
N i ROCKET SYSTEMS

TEST SITES

J=-3 VACUUM

TANK INSULATION TESTS Various liquid hydrogen tanks

PGOB52  (S.S. Manson) will be tested under a vacuum
enviropment, The effectiveness
of various types of insulation
will be studied.

During this reporting period, the Centaur arc tank was
qualified for testing under vacuum conditions by hydro-
static testing to 33 psi, cold shocking and leak checking.

On January 11, a test run was performed using liquid
nitrogen with a gaseous nitrogen chamber purge.

On January 28 a test run was made to determine the ultimate
cryopumping ability of the insulation. The insulation
pressure was 130 microns prior to liquid hydrogen filljing,
The firal vacuum produced by cryopumping was 1.3 X 10

Torr.

The next test run is scheduled for February 1. Test con-
ditions will be liquid hydrogen in the tank with a gaseous
nitrogen chamber purge to evaluate ground hold conditions.

A carbon dioxide backfilled semi-panel is scheduled to
arrive in early February. This panel will be tested only
for cryopumping abitity. |If this test does not produce a
satisfactory vacuum ( < 10-4 Torr), evacuation and sub-
sequent carbon dioxide backfilling of the panel will be
conducted at Plum Brook,

The double-guarded calorimeter was received on January 25.
Testing of this calorimeter is dependent upon completion
of the semi-panel tests. Therefore, early March is the
earliest possible test date for the double-guarded calor-

. imeter,
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April 1966

SITE

SITE NAME

RESEARCH INSTALLATION & DESCRIPTION

J-3 VACUUM
ENVIRONMENT
TANK

TANK INSULATION TESTS Various liquid hydrogen tanks

PGO852 (5.S. Manson) will be tested under a vacuum
environment. The effectiveness
of various types of insulation
will be studied.

During this reporting period the test cell work has been
progressing on the upgrading of the electrical systems

to Class |, Group B, Division {l rating. This action is
in accordance with the Area 20 Safety Committee review of
April §. 1t is anticipated that the facility will be
ready for testing by May 13.

The double—guarded calorimeter, insulated with eight
Linde semi-panels, is scheduled for test program init-
jation between May 23 and 31.

The following individual test series are anticipated
for this program:

(1) Ground hold thermal performance.

(2) Controlled evacuation of the vacuum chamber to
simulate boost environment thermal performance.

(3) Space environment thermal performance.

TANK INSULATION TESTS (Continued)

a. Panels valved off from chamber.
b. Panels open to chamber.
(4) Permeability effects on the insulated system during

a prelaunch period and resulting vacuum performance
demonstration.
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June 1966

N

R -y A Y L

Sy

RESEARCH INSTALLATION & DESCRIPTION

B

, J=3 VACUUM

TONK

ENY (RONMENT

TANK INSULATION TESTS Various liquid hydrogen tanks

0r0852 (1.A. Johnsen) Will be tested uvnder a vacuum
environment, The effectiveness
of varicus =voes cf imsulation
will be studied

Test runs of June 2, 8 and 15 werz sbto-ted due tc an
excessive boiloff rate in the cold guard section of the
s teemimmdad caloarimeter. Testi data for these runs
was not obtained as the hydroger ... =
maintained for a sufficient pericc of tjme to obtain
meaningful boiloff data. The high rate of heat flux
in the guard section can be directly attributed 1o a

lack of cryopumping in the tank guard imsulation.

L L

Since the last test date, several large leaks in the
guard insulation system have been located and repaired
with Narmco cement. A leak in the LH, calorimeter is
impossible to repair without dtsassemgtmng the calor=
imeter. A larger evacuation system has been installed
in an attempt to overcome the leakage. The next test
run is planned for July 5.
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July 1966

SITE |SITE NAME RESEARCH INSTALLATION & DESCRIPTION
J J-3 VACUUM
ENV I RONMENT
TANK

TANK INSULATION TESTS Various liquid hydrogen tanks

OR1327(1.A.Johnsen) will be tested under a vacuum
environment. The effectiveness
of various types of insulation
will be studied.

The test run of July 1) was aborted due to a high boiloff
rate of the guard tanks of the double-guarded calorimeter,
The high boiloff was caused by a hydrogen leak from the
measure tank into the guard insulation. A L4-inch dif-
fusion pump installed in the guard evacuation line failed
to overpower the leakage.

As three previous test runs were also aborted for identi-
cal reasons, the upper half of the guard insulation was
removed, allowing unrestricted venting of the leak into
the chamber vacuum system. Since four of the eight Linde -
test panels were ruptured by thermal movement in the
previous runs, each panel was also allowed to vent to the
chamber to produce the hard vacuum initially planned to
be obtained by carbon dioxide cryopumping.

Test data under these conditions was acquired from July 25
to July 29. The approximate Q/A for the three panel thick
shingle insulation was 0.85 BTU/hr. ft2. A test run of
May 25 established a Q/A of 0.39 BTU/hr.ft2 for the basic

insulation concept. The higher heat flux is predomi-
nately contributed by the insulation casing material.

This completed the test program with Linde under
Contract NAS3-6289,

No test programs are currently scheduled for this
facility.
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SITE | SITE NAME RESEARCH INSTALLATION & DESCRIPTICON
J [J-3 VACUUM
ENVIRONMENT
TANK
TANK INSULATIOM TESTS Various liquid hydrogen tanks
OR1327(1.A, Johnsen) will be tested under a vacuum

environment. The effectiveness
of various types of insulation
will be studied.

Since completion of the double-guarded calorimeter test
program on July 29, the main effort in the facility has
been directed in upgrading the electrical systems to meet

Class 1, Group B, Division 1§ requirements. This effort
will be maintained until mid-September, whereupon testing
of the Centaur arc tank will begin.

The arc tank has been insulated at Linde with six panels
of carbon dioxide backfilled insulation. The objective
of this program will be to measure the carbon dioxide
cryo-pumping ability of each panel.

August 1966










December 1966

SITE

SITE NAME

RESEARCH INSTALLATION & DESCRIPTION

J

J-3 VACUUM
ENV I RONMENT
TANK

TANK INSULATION TESTS Various liquid hydrogen tanks

0R1327(1.A.Johnsen) will be tested under a vacuum
environment, The effectiveness
of various types of insulation
will be studied,

A 50-gallon vacuum-insulated liquid hydrogen flash dewar |
was installed this month. The dewar will be used to
minimize cold-guard liquid hydrogen consumption on the
Arthur D, Little gold-mylar insulated calorimeter. This
calorimeter is scheduled for testing in March.

The double~guarded calorimeter, with & purged multilayer
insulation, is scheduled for testing in April. Both
ground hold and space environment thermal effectiveness
will be evaluated. Rapid evacuation tests to simulate

a typical missile ascent will be performed to evaluate
transient heat fluxes,
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Typewritten Text
December 1966


January 1967

SITE

SITE NAME

RESEARCH |NSTALLATION £ DESCRIPTION

J

J-3 VACUUM
ENV I RONMENT

TANK INSULATION TESTS Various liquid hydrogen tanks

YOR2023(1.A,Johnsen) will be tested under a vacuum
environment. The effectiveness
of various types of insulation
will be studied.

A 50-gallon liquid hydrogen dewar designed to minimize
calorimeter cold guard consumption was evacuated, cold
shocked and leak tested. The dewar will be mounted on
the test cell roof next month.

The double-guarded calorimeter was helium leak tested,
A leak rate of approximately 2 X 10~% cc/sec was
established between cold guard and measure volumes.
The neck tube leak rate was below 10-8 cc/sec.

The environmental baffles were repaired, leak tested
and installed during this report period.

The cryopumping ability of several gases at liquid
nitrogen temperatures was established. These tests
are being performed to find the optimum gas to use
with the self-evacuating insulation program.
The gases tested this month were:
ULTIMATE CRYO-

Gas PUMPED VACUUM
Freon 12 (CC1,F7) 1.0 X 1073 Torr
Freon 22 (CHCIF3) 2.5 X 1072 Torr
Acetylene (CyH2) 8 x 1077 Torr
Propane (C;Hg] 2 x 107 Torr
Carbon ﬁioxide (coz) 8 X 1073 Torr

Rough Vacuum (1 X 10=1Torr) 5 X 1073 Torr

The next scheduled test program is the Arthur D.
Little gold-mylar insulated calorimeter and is
scheduled for the month of March.

Iimprovements to the self-evacuating insulation
concept will be tested in July and August. The
system will again be retested after a 30 day
storage period to determine degradation due to
atmospheric permeability.

~ The projected schedule for the insulation technology
program at Lewis-Cleveland indicates almost continu-
ous testing throughout the 1968 fiscal year.




February 1967

SITE

SITE NAME

RESEARCH INSTALLATION & DESCRIPTION

J

J-3 VACUUM
ENVIRONMENT
TANK

TANK |INSULATION TESTS Various liquid hydrogen tanks

YOR2023 (1 .A.Johnsen) will be tested under a vacuum
environment. The effectiveness
of various types of insulation
will be studied.

During this reporting period, the major activity was
preparing the test cell for the Arthur D, Little calor-
imeter. The IRC and auxiliary trailer purged boxes and
conduit were completed. The onily non-explosion permanent
equipment remaining in the cell is the thermocouple box.

A simulated A.D.L. cold guard coil was installed to
checkout the operation of the LH, supply system. A
temperature of 4179F + 19F was maintained on a liquid.
hydrogen consumption of 200 gallons/hour. No leaks
were encountered during the seven hours of testing.

The A.D.L, calorimeter is scheduled to arrive in the
first week of March. The insulation consists of five
layers of gold mylar separated by silk netting material,
The heat flux will be evaluated under LNy and LHp con-
ditions.










May 1967

SITE

SITE NAME

RESEARCH INSTALLATION & DESCRIPTION

J-3 VACUUM
ENVIRONMENT
TANK

TANK INSULATION TESTS Various liquid hydrogen tanks

YOR2023(1.A, Johnsen) will be tested under a vacuum
environment, The effectiveness

of various types of insulation
will be studied.

No work was accomplished in the facility during this
reporting period. Preliminary sketches for the

addition of a 14" extension to the vacuum chamber,

an additional 850 C.F.M, roughing pump and a longer
baffle were completed this month. Engineering for

these jobs will be handled by the Plum Brook Engineering
Division, and is expected to be completed by July 15,
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July 1967

SITE| SITE NAME

RESEARCH INSTALLATION

& DESCRIPTION

J

J-3 VACUUM
ENVIRONMENT
TANK
TANK INSULATION TESTS

YOR2023 (1.A. Johnsen)

gram.
late September.

fabricated.

voltmeter system.

Various liquid hydrogen
tanks will be tested under
a vacuum environment. The
effectiveness of various
types of insulation will
be studied.

The test cell is being prepared for the Linde
Self«~Evacuating Multilayer Insulation Test Pro-
This program is scheduled to start in

The constant backpressure vent system for both
the calorimeter and cold guard tanks is being
The system is expected to maintain
a constant pressure within 0.0002 of a psi.

Instrumentation at the control trailer for use
with the scanner system is almost complete.
Local readings will be taken from a digital

Parts have been received for the constant
temperature environmental control system,

It is anticipated that the major emphasis for
next month will be the completion and checkout
of the backpressure control system.
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September 1967


rarrighi
Typewritten Text
September 1967


October 1967

SITE| SITE NAME RESEARCH INSTALLATION £ DESCRIPTION
J | J-3 vacuum
ENV I RONMENT
TANK

TANK INSULATION TESTS Various liquid hydrogen

YOR2023(i.A.Johnsen) tanks will be tested under
a vacuum environment. The
effectiveness of various
types of insulation will
be studied.

The aluminum stackable double-quarded calorimeter
insulated with Linde self-evacuating panels was
received at Plum Brook on October 30, and testing
will start during the week of November 13.

The initial test sequence consists of a ground~
hold heat flux followed by a simulated missile
ascent and a space-hold heat flux. After a 30~
day soak period, the sequence will be repeated

to determine degrading effects of the long-term
storage.

Principle problem areas in the test cell are the
controlled backpressure vent system and the con-
trolled environment temperature system. Due to
extensive cell modification since the last test
program, checkout of various sub-systems have now
been initiated.

O R R
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November 1967

SITE

SITE NAME

RESEARCH INSTALLATION & DESCRIPTION

J-3 VACUUM
ENVi RONMENT
TANK

TANK INSULATYION TESTS Various liquid hydrogen
YOR2023(l.A.Johnsen)  tanks will be tested under

(CRD - J.R.Faddoul, a vacuum environment. The
1.E.Sumner, and effectiveness of various
J.R.Barber; RSD - types of insulation will
T.C.Cintula) be studied.

A test run was started November 27 on the Linde
semi-panel insulation applied to the aluminum
stackable double-guarded calorimeter., The test
sequence consisted of ground hold performance
followed by a rapid evacuation to space hold
conditions. The net heat flux under each condition
of testing was slightly higher than desired; how-
ever, it was still low enough to represent an
excellent insulation system. The same test sequence
will be repeated after a 30-day air environment soak
to determine the degradation to the insulation. The
final test will be at space vacuum conditions with
the insulation panel valves open to the vacuum
chamber.

The next test program will be the '""Transient Venting
of a Multilayer Insulation' which will probably
begin in early March.

December 1967

TANK INSULATION TESTS Yarious liquid hydroagen
YOR2023 {CRD - J.R. tanks will be tested under
Faddoul, |.E.Sumner, a vacuum environment. The
and J.R.Barber; RSD - effect{veness of various
T.C.Cintula and D.G. types of insulation will
Perdue) be studied.

During December, the environmental tank was
altered to accept the KD-850 vacuum pump, and
an additional ionization gage was added for
measuring tank pressure,

The Linde semi-panel insulated calorimeter is
undergoing a 30-day atmospheric soak which
will be terminated in January. The same test
sequence which was conducted on November 27,
1967 will be repeated. This test is scheduled
for the week of January 8.










April 1968

SITE

SITE NAME

RESEARCH INSTALLATION & DESCRIPTION

J

J-3 VACUUM
ENVIRONMENT
TANK

TANK INSULATION TESTS Various liquid hydrogen
YOR2023 tanks will be tested under’
(CRD - JR Faddoutl, a vacuum environment. The
|E Sumner & JR Barber; effectiveness of various
RSD - DG Perdue) types of insulation will
be studied.

No test operations were performed during April, The
instrument equipment required to measure boiloff was
not delivered on schedule. Efforts were devoted to
preparing instrumentation and control equipment for
the test operation, Vacuum pump-down checks were
performed to determine the capabilities of the con-
trollers, The test cell work is 90% complete. The
research tank insulation installation is completed.
Research tests will start in May pending receipt of
the Hastings flowmeter.

22

J=3 VACUUM
ENVIRONMENT
TANK

May 1968

TANK INSULATION TESTS Various liquid hydrogen

YOR2023 tanks will be tested under
(CRO - JR Faddoul, a vacuum environment. The
IE Sumner & JR Barber; effectiveness of various
RSD - DG Perdue) types of insulation will

be studied.

During May, the test cell and research tank were
being prepared for June testing. Efforts were
devoted to checking boiloff and pressure measuring
instrumentation. The remaining work to be completed
is as follows:

(1) Connection of thermocouples and pressure
transducers thru the chamber 1id.

(2) Insulation of the bottom cold guard on the
research tank.

{3) Installation of research tank in vacuum
chamber.




June

1968

SITE

SITE NAME

RESEARCH INSTALLAT!ON & DESCRIPTION

J-3 VACUUM
ENV1RONMENT
TANK

TANK INSULATION TESTS Various liquid hydrogen
YOR202%3 tanks will be tested under
(CRD - JR Faddoul, a vacuum environment. The
IE Sumner & JR Barber; effectiveness of various
RSD - DG Perdue) types of insulation will
' be studied.

On June 26 and 27, boil-off tests were conducted
on the copper heat transfer tank. The tank and

-insulation were tested at vacuum chamber pressures
- of 760 and 100 TORR. Nitrogen gas was used to purge

the chamber and helium gas was used to purge the
insulation. The boil-off rates were 1568 SCFH at

~at 760 TORR and 1020 SCFH at 100 TORR. The test

was terminated because of difficulty with the
interstitial pressure measuring system. The test

“will be rescheduled to be completed in July.

Engine #3 was acceptable after cold shocking and
pressure testing. Engine instrumentation can now
be installed. The manifold piping necessary for
this engine 15 essentially complete except for
qualification checkout.

Test firing of Engine #3 is scheduled for late July.
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TANK INSULATION TESTS

SITE | SITE NAME RESEARCH INSTALLATION & DESCRIPTION
J J-3 VACUUM

ENV| RONMENT

TANK

Various liquid hydrogen

YOR2023 tanks will be tested under

(CRD -~ |E Sumner & a vacuum environment. The

JR Barber; RSD - effectiveness of various

DG Perdue) types of insulation will
be studied.

On October 2 a test was conducted to simulate the
Saturn ascent pressure curve. Helium was used to
purge the insulation and vacuum chamber for this
test. A simulated altitude of 300,000 feet was
obtained in less than three minutes. The space
hold boil-off was 3.8 SCFH.

The upper tank was removed from the chamber and is
presently being insulated for tests starting in the
latter part of November.

The aluminum tank was delivered to Goodyear Company,
Akron, for preinsulation fabrication. This tank
will be completed for testing in December.
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SITE |SITE NAME RESEARCH INSTALLATION & DESCRIPTION
J (Continued)
J~3 VACUUM
ENV1RONMENT
TANK
TANK INSULATION TESTS Various liquid hydrogen
YOR2023 tanks wili be tested under
(CRD-1E Sumner & a vacuum enviromment. The
JR Barber:; RSD - effectiveness of various
DG Perdue) types of insulation will
be studied.
On November 25, 26, and 27, sixteen steady state
data points were taken. The insulation system
used for this test was 30 layers of mylar separated
by silk netting for the ML! and a 3/b4" thick fiber-
glass matiting covered with a mytar bag for the sub-
fayer. The upper tank was used for this test.
Helium and nitrogen gases were used for the vacuum
chamber gases. The results are tisted below:
Boiloff Chamber Press. Sublayer He  Chamber
in SCFH in TORR Purge {PSIG) Gas
5.5 I X 1072 --- He
24.5 1 X 1073 --- o
199.0 i x 072 --- '
555.0 1 X 107 --- "
1460.0 1.0 ——- H
2030.0 16.0 - "
2700.0 100.0 --- a
2730.0 760.0 == !
9.52 I x 1078 - GN2
1h4.6 3 % 1074 0.1 L
57.0 3 x 1073 0.5 .
76.0 i x 107! 1.0 H
232.0 1.0 2.0 "
960.0 10.0 5.0 "
940.0 100.0 10.0 '
3000. 0+ 760.0 38.0 "
Three Saturn Ascent Pressure Tests are scheduled
for this insulation system in December, which will
complete the program on the copper tank in J-3.
J-3 is the only facility presently capable of rapid
pumpdown testing. A strong case was made to try a
new configuration before the facility is bulldozed.
Therefore, the aluminum test tank was sent to Good-
year for installation of a foam sublayer and is due
back on December 6. Multilayer insulation blankets
have heen fabricated and will be installed when the
tank is received. Testing will be carried ocut from
December 16 through December 20, and the program
will be terminated.
30
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December 1968

SITE| SITE NAME RESEARCH INSTALLATION & DESCRIPTION
J J-3 VACUUM
ENVIRONMENT
TANK
TANK INSULATION TESTS Various liquid hydrogen
YOR2023 tanks will be tested under
(CRD ~ 1E Sumner & a vacuum environment. The
JR Barber; RSD - _ effectiveness of various
DG Perdue) _ types of insulation will
be studied.

During December, six Saturn Ascent pressure tests
were conducted and six steady state data points
were taken. Four Saturn Ascent pressure tests
were performed on the copper tank and two on the
aluminum tank. All the steady state tests were
performed on the aluminum tank. Insulation and
testing of the aluminum tank was an addition to
the original project cioseout program.

~ . ' -

No further rocket engine tests are scheduled for
the facility.
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SITE NAME

RESEARCH INSTALLATION & DESCRIPTION

J-3 (Continued)

TANK INSULATION TESTS (Continued)

The insulation system used for the aluminum tank
consisted of a 3/4''-thick, high-density foam over
the aluminum tanks, with a mylar vapor barrier
covering the foam. Three MLl insulating blankets,
consisting of ten alternate layers of mylar and
dexiglass each, covered the vapor barrier. The
results of the tests are listed below:

*Not applicable. Tank was empty and warm during
these tests.

The completion of the tests on the aluminum tank
terminates the programs for J-3.

Copper Tank
Boiloff  Chamber Press. Chémber;
Date in SCFH in TORR Press. Curve _ Gas
12-2-68  2730-5.5 760-1 x 105  Saturn Ascent He
12-3-68  3000-9.5 760-1 x 10~  Saturn Ascent cuz’
12-4-68 %  760-1 x 10" Saturn Ascent -GNy
12-4-68 - 760~1 x 10'5 Saturn‘Asceﬁt He
| Aluminum Tank '
12-20-68 -800-9.0 760-1 x 10™®  Saturn Ascent GNZ;
12-27-68 1400-7.7 760-6 x 1078  Saturn Ascent He
12-30-68 8.0 7.8 x 1076 saturn Ascent Hé
. 12=-31-68 7.7 7.8 x 106 Saturn Ascent He.
"12-31-68 .lh.h" 2.3 x 10-4 Saturn Ascent He
" 12-31-68 - 65.9 1 x 1002 Saturn Aséent He
]2-3i;68-_ 750.0 1.0 'Saturn‘Ascent He
.'12?3]-68 1300.0 100.0 - Saturn Ascent He
12-31-68  1400.0 760.0 ‘saturn Ascent He
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