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JOHN F. KENNEDY SPACE CENTER

TR- 596

» FINAL TEST REPORT

CATALYTIC-DOW

ILEM CREW COMPARTMENT COOLING SYSTEM

LAUNCH COMPLEX 37, LAUNCH AREA B

ABSTRACT

This report presents a summary of the Unit and Systems Validation Testing
performed on the LEM CREW COMPARTMENT COOLING UNIT (KECO
Industries, Incorporated, Model F-106) and the complete LEM CREW COM-
PARTMENT COOLING SYSTEM as installed on the Launch Complex 37
Service Structure.

Based on the test data obtained and the method of test performed, the system
was considered acceptable to the procuring agency.
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SECTION 1

INTRODUCTION

PURPOSE

This report presents a summary of the validation test history and
results obtained during the Systems Validation Test Program per-
formed during the period 8 October 1967, through 11 November 1967,
on the KECO Industries Model F-106 LEM Crew Compartment Cool-
ing Unit per se, and the LEM Crew Compartment Cooling System.

SCOPE

Test information presented encompasses Unit Confidence testing
performed on the ground, Unit Validation testing and System Valida-
tion testing performed in situ on the LC-37 Service Structure.

APPILICABLE DOCUMENTS

GP-384 System Validation Test
Procedure, LEM Crew
Compartment Cooling Unit

GP-384, Rev. B System Validation Test
Procedure, LEM Crew
Compartment Cooling Unit

Technical Manual KECO Industries
KECO Model F-106 Cincinnati, Ohio
Crew Compartment

Cooling Unit

1-1
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SECTION 1I

VERIFICATION OF PRE-REQUISITES

OBJECTIVES

To verify pre-requisites, performance of pre-requisite testing
and the mechanical and electrical configuration of the sub-systems
and system.

METHOD

Pre-requisites required are defined in Section IV of the System .
Validation Test Procedures GP-384 and GP-384 Revision B. Those
pre-test conditions impacting test and not met prior to start of test
were recorded at the pre-test review and satisfied by means of
deviation documents.

PRE-REQUISITE TEST DATA

Test data is presented in the order of the pre-requisite test sequence
as performed.

SEQUENCE OF TESTS

Testing was performed in the following sequence delineated in Sections
IIT thru VI. They are:

(a) Unit Confidence Test

(b) Unit Validation Test

(c) System Validation Test
(d) System Validation Retest
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SECTION III

UNIT CONFIDENCE TEST

OBJECTIVES

This test was performed to check out, calibrate and gain confi-
dence in the operational stability of LEM Crew Compartment
Unit, Model F-106} S/N 66086 over a steady-state operating
period of 72 hours! This test was performed remotely from the
unit installation site.

METHOD

Unit S/ N 66086 and auxilliary control duct were assembled at
the remote location and instrumented for the following parameters:

LEM Interface Air Velocity

LEM Interface Dry Bulb Air Temperature
LEM Interface Wet Bulb Air Temperature
Unit Static Pressure

Ambient Air Dry Bulb Temperature
Ambient Air Wet Bulb Temperature
Blower (air handler) speed

Fan (condenser) speed

Differential Pressure, Primary Filter
Differential Pressure, Intermediate Filter
Differential Pressure, Final Filter
Compressor Suction Pressure
Compressor Discharge Pressure

Coil Leaving Air Dew Point

pPRoFTEQR OO DR

These data are presented plotted against time over the entire dura-
tion of the test, in the test data section.

Prior to the start of the test, the unit compressor gauges were
calibrated against a laboratory standard gauge. Calibration data
for these items are presented in subsection 3-5 Test Data.

Filter differential pressures were calibrated against a flexible tube
water manometer. No correction for temperature was made as the
specific gravity of the unit manometer fluid was given as 0.835 at
70°F. This was within 3°F of the temperature at which calibration
was made.
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METHOD (Continued)

A test interconnect cable was fabricated for controlled operation
and calibration at the remote testing location.

The output of the unit reheat proportional amplifier was calibrate§\\
by substitution of the LEM Interface Air Temperature sensor wit l
a calibrated standard resistance of 956 ohms. The output was thdh
adjusted in accordance with the instructions given in the KECO l\
O and M Manual, andjread on a calibrated V.T.V.M. The tempera»
ture set control was then positioned to agree with the LEM Interface

1

Temperature as read on a calibrated pyrometer. i

The LEM Interface Air Velocity was set to approximately 1300 FPM
as read on a calibrated Velometer by adjustment of the damper
motor proportional bridge. Damper hurting was minimized by
adjustment of the damper motor speed control and the output of the
associated proportional bridge amplifier. '

The 72 hour confidence test was started 1630 hours EDT and the

unit was allowed to stabilize for one (1) hour prior to the tabulation
of official data started at 1730 hours EDT.

TEST RESULTS SUMMARY

The unit confidence test duration was 69 hours, three (3) hours short
of the intended 72 hour duration. The test was prematurely terminated
to investigate and repair an anomaly in blower operation. Auxilliary
duct was removed and cleaned to level four (4) by others.

DISCREPANCIES

Filter deferential pressure manometers were inoperative because of
insufficient fluid in each. These were refilled and calibrated as
stated in section 3-2. HEPA f{ilter discharge pressure sensing line
was pinched closed at sensing point. The line was replaced with 1/8"
"TYGON'" plastic hose and the manometer recalibrated.

Unit discharge templf'rature readout was found to be in error by 12%
of actual temperatu:/:. Since repair of this unit is not practical,
substitution is reccinmended.
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DISCREPANCIES (Contined)

The static pressure sensor at the readout device was found to read
over 100 megohms. Inspection of static pressure transducer in
auxilliary duct showed that electrical connector was not plugged
into transducer. Connection was made and readout secured.

At 1430 hours EDT on 10-9-67, after 69 hours of continuous opera-
tion, a loud noise (approximately 10 dB over general unit noise level),
started in the general area of the blower discharge motorized dé.mper.
Noticeable vibration of the ducting in this area, which was capable of
modulation by the motorized damper prompted immediate termination
of the test. The blower housing was removed, the impeller and the
damper blades inspected for indication of damage. An inspection hole
was cut into the duct in the area of the flow straighteners. The out-
side straightener was found to be loose at the upstream edge. The
flow straightener was welded in place and a cover installed over the
inspection hole. The blower was restarted with no reoccurrence of
the vibration problem. Figure 3-1 shows the method of repair.

TEST DATA

Figures 3-2 thru 3-5 present information concerning a record of,
the data obtained during this test.
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SECTION 1V

UNIT VALIDATION TEST

OBJECTIVES

This test was performed during the period from October 14 thru
October 16, 1967. Primary objectives were to obtain operational
data from the unit over a 72 hour period while delivering the rated
41 lbs. /min. air, while in place on the service structure. Addi-
tional system confidence would be gained ancillary to the primary
objectives as a result of the planned 72 hour test duration.

METHOD

The unit was secured in place on the fixed platform at level seven
(7) of the L.C-37 Service Structure. with the structure in launch
position at Pad B. The auxillary duct was positioned approximately
60 feet downstream of the unit in the place provided in the rigid
ducting. The sensing cable was connected and the unit operated to
deliver air through LEM interface duct 51.2. Figure 4-1 shows

the test set-up used. A test fixture was inserted at the LEM
interface to obtain the required laminar flow for accurate velocity
measurements. The weight flow of air at 70°F was calculated from
the velocity data as follows:

\ W T AVERADE \NEEWT [hevy
W'—' A\//é /'J .;" AIR~ ‘%';N
T
U= Z‘J
=( 4~ ) \' e [ A apm Oveermmas o 7
/ A A
( ) v f"ﬂ!N‘/rr oF'AI;i AT 2o °*F
2/4 &
- (—::i:—*l (l/(ool \0.07"“4) /b{/ﬂ, (0.97#6)
S ata

D : DIAMETER oF DUET ~ (.
., 165, . |
= Tre S V AvereGE VELociTy oF

OISCHARLGE o F P



Prior to the start of data acquisition, the entire duct system w‘a¥
)

METHOD (Continued)

41.0 lbs. /min. is the total air weight flow ICD requirement at
the LEM interface. By substitution of this value in equation [1]
and solving for V a value of approximately 1600 fpm was obtained.
The damper control was set to obtain this value at the LEM inter-
face and the discharge temperature set to obtain 68°F. Discharge
air temperatures were varied throughout the test from the lower
to the upper limit of the reheat control. Figures 4-5 thru 4-8 are the
test parameters plotted against time over the test duration.

\\

pressure checked at 3 psi. Hard line ducting was found to be
essentially leak free. G5tatic discharge pressure was taken at the
discharge of the unit and reflects the pressure drop thru the entire
line plus the test fixture at the rated velocity of 1600 fpm. ‘
Actual start of acceptance test was 1530 hours EDT on October 4,
1967. The first official data was entered at 2000 hours the same
day. Data was recorded in one (1) hour increments over the dura-
tion of the test. Adjustments of the proportional bridge amplifiers
were made during initial phases of the test to assure proper track-
ing of the unit over a wide temperature range. The psychrometric
properties of the air at the LEM interface were obtained thru the
use of calibrated instrumentation carrying 'in date' calibration
certifications. »

TEST RESULTS SUMMARY

The test data was jwithin limits until 2400 hours on October 15, 1967
when, after 29 hours of continuous operation, the unit dew point was
recorded as 44°F. The absolute humidity at this dew point is out of
limits. A violent rain storm was in progress during this time and
differential pressure across the primary filter at a constant flow
rate was increasing rapidly. It was concluded that possibly, rain
was being entrained into the suction diffuser and flooding the coil.

The total Q thru the unit was decreased by placing the damper control
on manual decrcase and stopping at a velocity of 1200 CFM in an
attempt to dry the unit by decreasing the water entrainment. The dew
point stopped increasing and finally stabilized at approximately 42°F .
This velocity was then returned to the rated value of 1600 FPM and

the unit placed in the auto control mode once more. The dew point
failed to return to below 40°F and the test was prematurely terminated
at 0900 hours EDT October 16, 1967.
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TEST RESULTS SUMMARY (Continued)

Based on the high primary filter differential pressure, the high
dew point and the direction and speed of the prevailing winds dur-
ing the rain storm, it was recommended that a protective hood be
provided over the suction diffuser to preclude the possibilitiy of
water entrainment.

It was also recommended that the unit expansion valve be adjusted
to increase the refrigeration effect and lower the dew point if this
parameter did not return to within limits after the unit dried out.

Further testing proved this requirement to be unnecessary.

DISCREPANCIES

Premature termination of the test after 38 hours of run time was
attributed to water entrainment thru the unit suction diffuser. The
design specification requires that the unit supply 41 lbs/min air

at an absolute humidity of 37 grains vapor per pound of dry air,
while the relative humidity of the incoming air is 100%. The test
data shows that the unit was unable to meet these requirements in
it's present configuration. It was therefore recommended that
environmental protection be incorporated in the area of the suction
side of the unit prior to retest. Figure 4-2 shows the general con-
figuration of the modification to the unit to effect this.

TEST DATA

Figures 4-3 thru 4-8 present test data information obtained during
performance of the test.




Lem 8" dyer §i. 1

TEST

FiRTURE
L.EM sTanc PRESSVRE
:r~r¢nm<.t7 /‘/ SENSOR
! 3
I UARIABLE 8AcK
:,;Pausuu cap
)
h | 3
I I AR VELoc!TY
§ T SENEOR
TEMPRRATVARE
S ENSOR

Figure 4-1

Diagiim, Test Fixture at LEM Interface - Duct 51.1

4-4




PROTECTIVE

HooD KECO
\ UNIT
SUCTION
DIFEUSER

Figure 4-2 General Arrangement, Environmental Protective Hood




do— 3UMUUVHI4NIL GING  A¥O

5% 06 g 08 S2 oL $9 09 s 0s st ov r [ "
ST T Y ™~ ] TR <™ .
Lo S N NSNS NS, e
= T 2 AN b d o 3 £ o4 3
- b = - . 3 <P e ey §
> —+ - - == 1 = =1 R 1-01
. i = ~ T < Lo ofC g ey
X BN CHNENE S S e g S e
] ©! e : =102
. NN S S NS S S NN
— MIE-C S Py pay . iy L
T Vva_A Sy > AT S e . Wm6n
L e e S e SR G e T3 | 56 =
i s S B e, H v+ =
oS SN e —for
R mERSTE Y s privwado Lina T
_Tn”VTL ~ > £y —+
PP AT N n 3
s Vf‘ﬁ W\.,J. ~ lmls
fre 1> ome = — Og —+
Z = 3
H —
- Fory | 9nidvdgdo  LNFIQWY £
3 —£
o
+
Lm.s
—+
06
£
—f-oo1

T

é ||lvl§vn[n‘H§lnllnl WAL

2
HI¥ AHO 30 @7 ¥Id HOVA 40 SNIVHO ~ ALIQINNAK 3LN10S8Y

1 1 1 1

Aindsow Jo SaYdU| 24°67  24nSS3ig d110w0IDg
JAVHD DIdIIWOUHDASd

QUYaNvIS E
—fom
E
_Eom
: P S HIV AMO 40 €T ¥3d NYG — NOLLYNAIVE 1V  AJIVHIND _F
. SO ~ , ¢ be 6 o o lg = ] -ou
Y AN se 3
Nyt Pl J —L..__O_v.- _h__L_ﬁ_ p b 8 b da byl o) gty 4o 1 oft e 1 o0 odt 2 11 P-A___h_- _.J M.i
L i | B N O OO N O O O O A | | O I 1 I 11 | I | | i} o
m._-_-u — _1_-—1‘—1 -—-—4—-——_-J‘—w4———-—-—x 41—<A< L} —‘-‘—q\_ T T -— H L) 1 T wlj. T ¥
11 o s 4,3 sz 02 & ] 4 | L] £t

IV AMO 40 €7 N¥3d NUE — (X) NOILONNY VYRDIS

4.6

Psychrometrics at Start of Test

Unit Validation Test -

Figure 4-3



do — JYMUVHIINIL 8INE AY¥O

T
3

1
3

nvénrr

néu

T
3

g

(12 ov 113 o5

T N] . T
= =y T

1 .ti,,a Lo 2

TT~1 "t B R e e G B e

AN NIEZT S
Xﬁv /V\...HVA.\IVA. 3
e s 8 Ww.
Rk 3 =
Fos —=+
S Hml
<} v =k
CONVUYYRIO  FIWAYFUAT W)
: £
, . /\,\/y.mNN,. o . _E
~ AN £
=~ 1 A RS : n}i : > o 3
T I A N S N e H//A\A,u_, N %%d 3] “Grily Y40 LTS Qwy -
BrAIRS AT N W s N N L) —+
Gl AN SED AN EA N NVOSS el £
A S N R R RS A F
«[/ /\\O@ u\\ //, - |lw.
S~ A o A T 4 E
> 74 E

Aindiaw Jo saYdU| Z4'6Z  9Insselgd dijdwoisog

ook

BN ASNIVS SRYaNE 4SS | L1¥VHD DI¥I3WOUHDASd
oA S AT w Quvanvis

NIV ABO 40 @7 ¥3d YOdVA O SNIVNS — ALIQINAH 3inT0Say
Unit Validation Test - Effect of Water Entrainment

|
AP ALt i

~ ol
S’ LR _
A : M VA/_ ; WQJI. A
L5 WV /Nw/ 9 _

/Q“Arw/,f S /.ﬁ , HIV ANG 40 97 u3d NiG — NOILLYUNLYS 1V  AdIVHIND

e SEEN REAR . bz

\_1_ | . ob [+ Jn Qz 6 o Vi 9 -1} w L_

| ¥ el bl bbb 1y gt d Dot o b dta b bl Lo dgll o 0 e bl g g

SN \vﬁ/ I T 0 0 0 5 5 0 O

—-dd__‘—- —-ﬁqﬁ-—x-.—m_—‘——a— —_—~—-———~‘—-—-— —4 — L] ——d _ T — Ll - T ~ — ,— L ~ L4 — T 1
114 ov 134 oL €2 02 6 o Fi] | o ] [ )

¥V AMO 40 87 Y34 NG — (X) NOLLONNS VYRDIS

Figure 4-4



SYNOH ~ BWIL

- P S - .

: : I O seese
e e . AP LGN . mm
.,w<‘4 - b w‘w Tt Tt s T " ) A\Q/v y..
A
N R AN S
1 R «

S Lo I SRS P
Ll : L R A S A S m L
el S S R e Sus s S SO it Sl
R S . - i - ;rr}‘ Lo e 235 L
T T T B SR S wam“& R

m K - H i ..@ \

‘‘‘‘‘‘‘‘ U - T T T T e T s - o \ 041, e

s e T ]

. - L . ,@, . B - A
U RMMARNTWIIE e e ‘
SN [+ BTLL T L O S S ="
L amiedl pa e T e e d T o ‘
I TENEFT L W CE e e T L]

"8 4

<9

~ Yalvyadwal

s

Unit Validation Test - Temp¢rature vs Time
4-8

Figure 4-5



SHAOH ~ 3IWIL
o¢ of T4 & o S o0

T T T U A ST B S I N Y
SSRGS 0 S QMY G ﬁf: S 5 N O . A SR "
s [ N N S P U SUR e ; i
: ” - ‘ _
SRR /4 T N ISR S R S L] ﬂ B IO RN
S, : M R (St ittt esntess PPN s bt B 'S M.w.,
i e TN i L e o [ S (OO U U NRURNE
- T § ?
: 3 A
= = 32
- . N .Q. ~ “
_ W _ : 2_
LD . S U USSR ISR SR SRR u a
e . e O R ESSER S BRSO S PN R ~
1« - — - - T - i - ——— [ SRUNS SR - S S e b x -
R SO . . o - PR RS R SRS S T | %
I : - , S N U U U L )
— — - — - —— — —1¢
AR K831 7 7. S - R S S s L T T
R 1)1 =) 31 e TR T -0 - A - . o .
L TITONIPIT LT B ‘WHL‘MMHH_w.www.xnw,,_M,,,M_wml.., i DR .‘HLT‘H.HM ‘oi T S

4-9

.t Validation Test - Static Discharge and Velocity vs Time

Figure 4-6



Y WU SR SO R S

PR S UUE S SR
[ 3,

IR WP S S

4-10

e

Unit Validation Test - AP Filter vs 7inuwgy

H

&

Figure 4-7



SY0 ~ FWIL
Gg Of 62 _oz Gl ol _ s

T . T . . T

J
!
4
v
1
+
4
4444 Wﬁ
A

e e e e e L . i .
* ot

N i I
SN S S S —— w B -+ * - :
JEURNIRS S - e ol y ; : T
JEPRPREUED S S NS S b SR G S D — : by B
e e R -+ ; '

menses [t

' i
Y U N e SRS ASNPEPOS Bp S H - ——— -1 :
B T S T TR R el S I e e ekt D I ol R — e e = + —— —_—
[N U O SO G U SV O NP UG JUNUIURIPUIRPU SIS S TUOUINIOUS SRR IR -
: - ! o
t T N T
e - e L P e e e
20 S e S LI T e T e T e e R I I B
PO - . e g - PR S U PR U S S e ce e e e e e e e e v e
H : v . .
R R S B T T T T I e B T S et SR
1 . i < 4
i ! i H 1 i
O, S R N SV UUUF RIS (USRS SSRDIDPY ARSI VU SRS SUNNUUSVY NS SRS SIS U SR S
v - T e g s e S OV O S S B T B it e wean IR
H 1 ; .
————— R e T e T R SOt Bt i Rt e SE R
————— e o e e e = e A S S S e s PE — YRR
; i ! \m
' i , . .
S T S . S S T T oo
RS ENS ( URUNDY SRR U S SRR OSSNV PSPPSR PR O §ISSVDURY U R OGS S AR S [N GRS VO SO U S U U
U g S B e O B ctr:.Alf‘wl,rLi_lfi.o, B
e e . T e S S SUPI R I S

- ‘.‘\T .- T

RN B A AU SR R RS
PR ?Ar B e ?+i|.&o PR "SRR S-S SENEE RN

: i

[ 4%.:417 S gegs R Rt bt B - .- . - - B H e
[ - WS IR . SR e e 2 - - - - - S (NS S S
: - > " -8 . b . <|_ﬂr..l e s

UG P —
H T

SRR e s PO S
)

. e 4 — p— e i e
¢ +

L1591 1 K o B
ICSSAaladVGD - - CLL

4-11

)

«

s

o
N

’

Unit Validation Test - Pressure vs Time

Figure 4-8



5-1

5-2

SECTION V

SYSTEM VALIDATION TEST

OBJECTIVES

Primary objectives for this test were to show that the unit and
associated ducting could meet the requirements of the Interface
Control Documentation over a period of 72 hours. These success
criteria were defined in the Data Acquisition Requirements Doc-
ment as presented in the Validation Test Procedure GP-384
Revision B.

Secondary objectives were to balance the unit air delivery weight
flow between the LEM delivery ducts, and gain additional confidence
in unit operation.

METHOD

The required static pressure and air weight flow between the ducts
was adjusted by means of varying the pressure drop at the discharge
of the test fixtures installed at the end of each. These fixtures were
required to provide the laminar flow profiles necessary to obtain a
representative velocity average, and also to provide a place for
static pressure measurement. Figure 5-1 shows the test set-up at
the LEM Interface,

A functional test of damper operation was performed prior to the
start of testing. The dampers were actuated from the valve panel
located on adjustable platform No. 6, of the service structure. All
dampers were observed to actuate as required. The configuration
of the ducting for initial balancing was as follows:

(a) LEM Interface Duct B - damper closed
(b) LEM Interface Duct 51.1 - damper open
(c) ACE Interface Duct 51.2 - damper open

ICD requirements were that 21 lbs/min air be delivered from LEM
Duct B or LEM Duct 51.1 simultaneously with 20 lbs/min from ACE
Duct 51.2.

Duct B and Duct 51.1 were both 8 inch diameter ducts at the inter-
face connection. The average velocity equivalent to 21 1bs/min air

at 70°F was therefore: \



5-2 METHOD (Continued)
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For the 6 inch diameter ACE duct, the average velocity equivalent
to 20 lbs/min air at 70°F is:
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The test fixture back pressure was adjusted to these values while
monitoring the static pressure. Static pressure was increased by
adjustment of the total flow from the unit while simultaneously in-
creasing the pressure drop at the test fixture discharge to keep
the average velocities near. the values derived.

The entire ducting system was cleaned to level IV by a commercial
cleaning agency. Particle analysis report was submitted prior to
test. The unit was started at 1600 hours EDT on November 3, 1967,
and allowed to run at 70°F to dry lines of residual Freon cleaning
agent, the Freon/air mixture being pumped into the LEM platform
enclosure (adjust level 5).

Official data acquisition was stated at 0200 hours EDT on November

5, 1967 for the 72 hour validation test. Figure 5-2 presents the
parameters measured with respect to test time.

5.2



TEST RESULTS SUMMARY

Data acquisition for this test was started at 0230 hours EDT on
November 5, 1967. The test results show the change in the
pyschrometric properties of the air at the LEM interface prior
to and during the time of the loss of reheat. (See 5-4 Discrep-
ancies).

The results of this test did not meet the requirements of the
success criteria and a retest was performed.

5-3
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DISCREPANCIES

Systems validation test progressed without incident for 23 hours
with the exception of unit dew point, and concomitantly, the
Relative Humidity at the LEM interface both of which were out
of acceptable limits. The system test was continued while the
search for the cause of the high absolute humidity continued.

At 0230 hours on November 6, 1967, while attempting to obtain
a temperature of 85°F DB at the LEM interface, reheat capabil-
ity was lost and the unit temperature dropped to 48°F. Figure
5-2 shows the effect of the heater failure.

The cooling coil was found to be iceing, and a compressor un-
loader was adjusted to decrease the refrigeration effect. The
iceing condition was resolved, but the high absolute humidity
problem remained.

T rouble shooting continued, and it was discovered that the current
to each of the three (3) heaters measured one (1) ampere or less.
The output from the proportional bridge amplifier was monitored
while still connected to the silicon controlled rectifiers supplying
the heaters. The input signal was varied, and it was found that
there was no change in output (22vdc). The test was terminated
at 1800 hours EDT, the unit shut down, and the heater fuses check-
ed. Those protecting heaters No. 1 and 2 measured open. Con-
tinuity checks showed that both heaters were short circuited to
ground potential. Further analysis of the heater failure showed
that they had been subjected to immersion in water resulting from
failure of the condensate drain valve to fully drain the unit of '
cooling coil condensate.

The damper in duct 51. 1 was found to leak air excessively in the
fully closed position. Removal and analysis of the unit showed
that the damper blade was not closing properly. The unit was
cleaned and the seat refitted to effect a better seal.

Subsequent repair of unit S/N 66086 was made by substitution prior
to retest under System Validation Test Procedure GP-384, Rev. B
as deviated. These deviations are presented in the appendix section
of this report.
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TEST DATA

Figure 5-2 shows the effect of the loss of reheat on air temperature
and relative humidity as recorded at the LEM Interface.

5-5



Lem 8" puer st

TEST

FiaTuRG
LEM sTaTic PRGSSVRE
INTERFACE // SENTOR

| JARIRBLE BAcK
| PRESSURG cAap
LS
|

1l | -

| Im AR VELXITY

§ SEMSOR

TEMPBRATURE
SENSOR

Figure 5-1

Diagram, Test Fixture at LEM Interface - Duct 51.1




SUNOH ~ IWIL
] 8

9

)4

T 4].J M I3 T T .
SRR SRV T P ———— e e e e e e g e 4 R B e N I B
S S .U VSO SPUNUUP U SRS SUSGUU SUNE IS USROS SR .
e PG OO e A..xlill!l«v!ir\¢lo"r[wll\l‘.l‘_ixFQ - » e O VG S UGS S
) B ! :
S e e e e e g B e o T e S i Ity
: : ' ’ — 1 , :
R B e SR S U [ UV 35 S N L T
e L TSN SISV SIS SPpp - i P P S . Vv..»xu . e e

O E NS S RS SUY S - IS S IIN I S P
Ar s + - ¢ o :
e e e e ﬁrl» e e N e b .- e e f U U U proe e e
i i i
H i
e e e R * R -4 — - e -
e e e e e e —— e 4 - .. -
i B : .

g G QU SO S O SOSS S -

\ .

. ; —

(04

b S RO SR S S S S
ﬁ e e s R Al S itk S e n bt T b e e e
m.»»« S fq- - e — t;a*t.l SRR SO RN S SR SRS SR RS
!
Tl\|.?,6>?»lf‘ - 4 R S arims e e e e e IR S o —
e CEUE RS e e e SR - -~ -
.’xl.llll.,- - . R e R
S A : Do I U S D i
~H‘Mwl‘HHHHM.,HH‘W ARSI AU RS S SRR I
_—‘s JS— (Lr)!.1\o'4:u»31. S R e L \“ffn B e AT S P
F — : : , T ¢
T TIII oI S S
i - PR . ; S S -
I SRR U S SR o E——
N !wmy - : o . - - *,‘n T T -
W.Yl‘,i \\.\\.4“(14 i—— 4, - - - “,51 - AVtK}W\Q‘. R -
e - e e
. - m——— LT CT NV B HERE ﬂ.:ﬂh\ W&NL.,SW\\A
- . il S Rt R MW S
Lo .Q“\/NNG{NHWW S AR A ,Mwﬁ\.H .w,.,u, ‘.m.uw_*nt _

!

L A ILYAA SIS

e ~ 3¥OLEYIJWIL

System Validation Test - LEM Interface Duct 51.1

Figure 5-2

Temperature vs Time
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SECTION VI

SYSTEM VALIDATION RETEST

OBJECTIVES

The primary objective of the system retest was to obtain accept-
ance test data in accordance with the requirements of System
Validation Test Procedure GP-384 Revision B, as deviated.
Secondary objectives were to verify the merit of operational
repair to the cooling unit and to obtain system confidence over
an extended test duration.

METHOD

The test set-up was similar to that used in the basic System Vali-
dation test (Section V). The major difference being the shorter
duration of the retest requirement, and the more limited scope of
the LEM Interface parameters.

TEST RESULTS SUMMARY

The test was started at 1600 hours EST on November 11, 1967, and
was completed at 2400 hours EDT the same day. All data obtained
was within the limits specified by the Data Acquisition Requirements
Document and/or the success criteria.

DEVIATIONS

All deviations to the Test Procedure made during the test are re-
corded on pages 6-2 thru 6-4. Authorization for the deviations was
obtained prior to performance of the operation impacted and each is
secured by Systems and Project Engineering as well as the Test

Planning and Review Department approval.

The requirement for near 100% Relative Humidity Conditions could
not be obtained by ordinary means, and prevailing ambient conditions
were used throughout the test. (see page 6-2)



6-4 DEVIATIONS (Continued)

The ten (10) inch damper in one (1) of the LEM Compartment Supply
lines was found not to be functioning properly, allowing the acquisi-
tion of psychrometric measurements at only one (1) duct interface.
Authorization for the deletion of the test requirements dictated by
the DARD are presented on page 6-3.

6-5 TEST DATA.

Test data obtained during the performance of the test are presented
in the following tables and figures.

6-2
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