
APOLLO 14 MISSION REPORT

PISS/OPS (EVA-l)

The PISS/OPS performance during the first FNA was excellent, and the'

telemetry data obtained compares well to data generated during preflight.

groW1d testing. (Appendix 11). Comparison of the amoW1t of expendables

eonsumed (oxygen and water usage) was good. Based on metabolie determina-

tion fram oxygen eonsumption, feedwater usage and thermal balance, the

CORworked at an average rate of 750 BTU/hr while the LMP worked at 900

gru/hr during this EVA. Both erewmen maintained a eomfortable temperature

. and only the LMP had to change diverter valve positions. Tables I, 11, 111, a~

IV provide a listing of expendables used, metabolie rates, assumptions

us~d for calculating metabolie rates, and possible errors and their effects

onmetabolie rate determination.

Communieations Check 52 Minutes

(Frorn power on at 113 :08:08 LMP and CORto fan on at 113: 59: hO LMl' end CDR).

When the RCU switches were properly positioned, eommunieations "rere good

in all modes. The °2 quantity as indicated on the RCU was 897. for thc Cm.

and 92% for the LMP. Current and vo1tage'readings were normal and all

sensors were reading as expected.

The initial POS charge as i~dicated on te1emetry was 1000 psia for the COR

and 1020 p5ia for the LMP. This compares favorab]y w:i.th pre-flight ~round-

eint.:!, v:hich :!I~dicatod a 1025 psis charge for the CUIi.and n 1023 psj l1 chaI'ge

f.<' LiI.e:T.!:TJ.
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The communications check required about 52 minutes because there was

confusion as to what position the LM and RCU switches were to be in.

Communications and the te1emetry problems were reso1ved at 113:50:20, about

30 minutes longer than p1anned.

PLSS Start Up 26 Minutes

(Fan on to feedwater f1ag eIe ar at 114:25:20 COR and 114:24:50 LMP)~ After

initial fan start up flew was verified. The PLSS p1JIIlp cf the CDR was

started up at 114:13:00 ~d that of the LMP at 114:13:00. The current

and vo1tage readings were normal during startup; the current stabilized

at 2.58 amps for the COR and 2.7 amps for the LMP. These values are .1

amps lower than those during SESL tests for the CDR and the same value as

during SESL for the LMP.

Initial pressurization of the PGA's resulted'in a 55 psia pressure drop in

POS pressure for the Cm. and a 65 psia drop for the LMP. These values are

J psiaand 21 psia higher respective1y than data obtained during chamber

testing. Initial cabin depressurization began at 114:17:00 and the hatch

was opened approximately 4 minutes 1ater. The CDR's low feedwater pressure

warning f1ag deactivated 4 minutes after turning on the feedwater. It

took Jminutes and 30 seeonds for the LMP's low feedwater pressure indieator

to deactivate.
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EVA278 Minutes

(From teedwater flag elear to teedwater valve elosed at 119:03:15 LMP and

CLR.)

The cm began the EVA at 114:26:30 with the' diverter va1ve in the minimum

eoo1ing position. Throughout the EVA the cm remained in minimum eooling.

The LMP egr~ssed the 1M at 114:35:00 with the diverter va1ve at the

minimum position. Throughout the EVA, the LMP switehed between Minimum

and intermediate positions, making 2 diverter valve ehanges. TheLMP

ingressed the LM at 118: 57: 30 end the CDR was back in the LM at 119: 02: 00.

Oxygen eonsumed was 49J psi for the CDR arrl 725 psi tor the LMP. Total

EVA time was 4 hours 49 minutes tor the CDR and the LMP. The higher oxygen

eonsumption usage rate of the LMP was due to a leak in the system.

PLSS Shut Down 23 Minutes

(From teedwater valve elosed to power off at 119:26:00 tor the LMP, and

for the CDR.)

Cabin repressurization and PLSS shut down went smooth1y with no 1655 of

eoo1ing being reported or indieated on telemetry. The erewmen shut off

their PLSS axygen supplies when the cabin pressure reached 2.5 psia. The

CDRls POS pressure dropped 40 psi during r~pressurization whi1e that of the

LMP dropped 15 psi. The eabin reached 3.5 psis at 119:08:00. Feedwater

pressure dropped off normal1y, end fan and pump shut downs oceured at 119:23:40

fc>l' the LHP and 119:23: 55 for the CDR. The EVCS mcx:le svr.i.tc:h was turned t..o"0"

at 119:26:00 for both crawmen.
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PLSS Rechar~e and Feedwater Collection

The LMP's PLSS oxygen rech arge began immediately after cabin repressurization.

LiOH cartridges and batteries were replaeed on both PLSS's. Measurements

of thc feedwatcr bags wcre performed similar to those 'on Apollo 12. When

the scale was zeroed, one RCUwith a known earth weight was weighed to

provide a conversion fram lunar kilograms to earth pounds.

Using this faetor, the lunar weights of the feedwater, and the initial

charge of feedwater, the amount of feedwater used was ealculated and a

metabolie rate established to compare to rates ealculated by the thermal

balance method and the oxygen eonsumption methode Lunar weights of feedwater

collected was 0.25 KG and 0.19 KG for the CDR and LMP respectively.

Topping off the PLSS POS was then performed. The POS pressure at the start

of the second EVA was 980 psia on both PLSS units, verifying that a full

charge had been accomplished.

PLSS/OPS (EVA-2)

Preparation for the second EVA progressed more smoothly than it did for the

first EVA, and the actual EVA was eompleted without EMU problems. Generally,

the second EVA was a repeat of the fir~t,with good correlation between

telcmetry data and chamber test data.

The amount of oxygen and water consumed compared weIl during this EVA also.
,I

E3:';C:ion metabolie dcterrninations from °2 consumption,
and
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thermal balance, the CDR worked at a rate of 900 BTU/hr and the LMP worked

at a rate of 1050 BTU/hr.

Communications Check 8 Minutes

(From power on at 131:36:54 cm. and LMP, to fan on at 131:45 CDR and

LMP).

No problem occurred during this portion of the pre-egress activities and

communications were good in a11 modes. The cm had 85% oxygen and the LMP

85% as indicated on their oxygen quantity gauges. Telemetry indicated 980 psia

for the CDR and the LMP.

Current and voltage readings were again normal and warning tones and flags

performed properly.

PlSS Startup 8 Minutes

(From fan on to feedwater flag clear at 131:54:00. LMP and COR.) Fan and

ptnnp startups were normal, and the current eventually stabilized at .1

amps lower than ground level tests. Actual current values were near1y the

same as those during the first EVA.

Oxygen was turned on at 131:43:15 for the CDR and the LMP. The POS pressure

drop during suit pressurization was 65 psi for the CDR and 60 psi for the

LMP. These values campare with those during the first ~VA quite weIl; 55

psi for the COR and 65 psi for the LMP. Cabin depreo;stU'iza.tion lJegan at

131:47:40, andthe hatch was opened about 5 minutes Iater.
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Elapsed time from feedwater on to feedwater flag elear was 3 minutes 26

seconds for the GDR and 3 minutes 26 seconds for the LMP.

EVA 270 Minutes

(From feedwater flag e1ear to feedwater valve c10sed at 136:20:50 LMP, and

136:24:00 Gm.).

The Gm egressed the 1M at 131: 53 :50, and the I.MP followed at 132: 00:00.

The GDR began the EVA with the PLSS diverter valve in the minimum eooling

position, as did the LMP.

Throughout the EVA, the GUR switched between minimum and intermediate

eooling. The LMP also ehanged diverter valve positions between minimum and

intermediate eooling.

The 1M? ingressed the 1M at 136:06:00, and the GDR ingressed at 136:16:30.

Oxygen eonsumption was nominal for the time period with 450 psi being used

by the GDR and 680 psi by the LMP.

PLSS Shut Down 6 Minutes

(From feedwater va1ve c10sed to power off at 136:30:10 CDR and LMP).

Cooling performance was good from feedwater off to cabin repressurizution

at 136:23:50. The POS pressure 10ss during cabin 'repressurization w~s 40

p~i for thc Gm and 20 psi for the LMP. The GDR and LMP shut off their

oxygen valves at 136:23:00.

Fccd','i3Ler IJressilre dropped off properly, a.'1d volta~e and cur~'ent data "1':;'5

normal during fan and pump shutdown.' The Mode selector switches were placed

in the "0" position at 136:30:10.



TABLEIr.

(See pages 11 and 12 rar metho1s of determining expendables data.)

EXPENDABLESDATA - 8 -

MITCHELL

AMT. USE RATE TT'f., I.........
:MOUNT USED AMOUNT DURING AVAILABLE I

EVA I IPRE EVA TOTAL REMAINING EVA TarAL HOURS)i

gen (PSIA) I 1020 I 15 805 215
157 7 psi I

4.881 0.64 I 5.52. hr
I

8.66 I I
5.65 2.05 1.12 111 4. 601 1.83 I 6.52-

USable]

5.4Q 4.60 p1 11. 00 plus

279 I 32 1217 I 11 I 260 I 19 , 44.6 wat. 6.2 .43 I 6.70I

I I 1-/ '/ I I

I.
I

EVA 11
I

I ! 670 I I 750'/
1154.8 i 14.651

980 60 20 230 0.74 I 5.39

8.96 .28
/6.531

-
I 6.81 1

1. 32
11.43 1b

I 4.561 .92 I 5.48
(assume usable hr I

5. 3.00 plUSI

S.OO plus
279 J 20

1206 I

L1 1226 / 53 /44.0 watt 5.2 I 1.20 6.40



Summary

EVA I

Shepard

Gas Inlet Temp. D.P. (OF)

Thermal Balance

02 Consumption 1

Feedwater Consumption

Mitchell

0
Gas Inlet Temp. D.P. ( F)

Thermal Balance

02 Consumption 2

Feedwater Consumption

EVA II

ShcprJrrl

Gas lnlet Temp. D.P. (oF)

Thcrmal Balance

02 Consumption 3

Feedwater Consumption

Mitchell

Gas lnlet Temp. D.P. (oF)

Thermal Balance

02 C~nsumption 4

fo'cC'clw<\tcrConsumption

- 9 -

TABLE III.

No Heat Lcak
No StlltLeak

With Heat Leak (+135 BTU/hr)
and Suit Lenk

71 67 63- - -
1017 916 839

1080 1080 1080

Not Avail.

1. Assllm(~d Leakagc used is that during PIA
2. As.'mlllcd 1cakage = 300 scc/min
J. A.';Ui':'.'d It';ik:I;'.(~ ::: 175 $cc/mi.n

:'. A.,:.,'w,,'d I <',lk",.;c' ~ 150 .~u./rain

No Heat Leak With Heat Leak (-140BTU/hr)
No Suit Leak and Suit Leak

68 64 60 68 64 60-
870 788 717 973 881 810

780 780 780 743 743 743

628 628 628 740 740 740

73 69 65 73 69 65

895 795 710 988 888 803

1220 1220 1220 900 900 900

777 777 777 889 889 889

71 67 63- - -
927 826 749

900 900 900

Not Avai 1.

73 69 65 73 69 65-
1268 1168 1082 1178 1078 992

1210 1210 1210 1050 1050 1050

Not Avail. Not Avai 1.
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TABLE IV

METABOLIC DETERMJ1UTION ASSUMPTIONS

02 Consurnption

ADslJmpUons - R..Q.= 0.85

Feedwater

Assumptions:

(input frcm Humber.t)

% heat generated by C02lLiOH = 0.276 (metabolie)
Far EVA I: Heat Leak = -140 BTU/hr

Thennal Balance

Assumptions:

Ventilation Loop + Liquid Transport Loop

Ventilation flo\of - Based on PLSS/PGA PIA performance data corrected
for LiOH eartridge and wet system.- Based on PLSS/LCG performance data corrected for
temperature.

EVA I: Heat Leak = -140 BTU/hr EVA 11: Heat Leak = 135 BTU/hr

Liquid f10w

Possible Errors

0, Consumption

PGA1eakage - 1 cC/min

R.Q. - 0.01 change

02 prdssure - 1 psi

Feeciwat~r

1 BTU/hr

2 BTU/hr

2 BTU/hr

Heat leak - 100 BTU (neg)/hr

EVA 11 - 0 - 0.6# H20 remaining in the sublimator - 0-130 BTU/hr

80 BTU/hr increase

Heat storage - 0-100BTU

Therm'll Balance

HeClt Storage - 0-100 BTU

Flo".':(liCiuid) - O.JJ//min

Delta T

Vent Flow

- O.loF

- 0.1# 1 hr

- 1°FDew Point

20 BTU/hr

20 BTU/hr.
6 BTU/hr

25 BTU/hr
4. BTU/hr

20 BTU/hr



. DfUHEATL~

~ough lWl&r plane.

Conditiona
Beat leak,EVA

Sun angle, deg DfU Btu/br

1 12 Clean -140

2 25 Partially +135
dirty






































