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INTRODUCTION

This booklet, intended pr imari ly for f ie ld  use, des-
c r i bes  the i nd i v i dua l  components of the Envi ronmental
Control System (ECS) used on Project Apollo Block I I
Systems (Lunar  M i ss i on  Systems).  Performance requ i rements
for  a l l  components are l i s t ed  in summary form. B r i e f  tech-
n i ca l  desc r i p t i ons  are i nc l uded  fo r  most components.

Three indexes are included: item number, part number,
and functional. The item-number index provides cross-
re fe rence  from i tem number to component name; t h i s  index
a lso  shows component l oca t i on  w i t h i n  the spacec ra f t .  The
par t -number  index p rov ides  c ross - re fe rence  from par t
number to item number. The f unc t i ona l  index p rov ides
c ross - re fe rence  from component f unc t i on  or type to item
number and component name.

Block diagrams of e l ec t ron i c  con t ro l s ,  system e lec -
t r i ca l  schematics, and the system flow schematic are
i n c l uded  at the back of the book le t .  Blank pages for  the
reade r ' s  notes are p rov ided .



ITEM NUMBER INDEX

This index p rov ides  a c ross - re fe rence  between item
number and component or un i t  name. Component or un i t
l o ca t i on  w i t h i n  spacec ra f t  is a lso shown. Abb rev ia t i ons
used in the "Loca t i on "  column are de f i ned  at the end of
the index.

Item
No. Loca t i on  T i t l e

GROUP 0. UNITS

CM Environmental Control Unit (ECU)0 .
0.2. CM Oxygen Con t ro l  Panel  (OCP)
0.3 cM Water Con t ro l  Panel (WCP)
0.4 CM Pump Assembly (PA)

GROUP 1. SUIT CIRCUIT
1.3 ECU Suit C i r cu i t  Return Check Valve
1.8 ECU Debr is  Trap
1.10 ECU Suit  Compressor
1.11 ECU Suit  Compressor Check Valve
l .  14 ECU,CM C0, Absorber Element
1.15 ECU CO, and Odor Absorber Can i s te r
l .16  ECU Sui t  Bypass Valve
1.29 ECU Sui t  Heat Exchanger Assembly
1.31 CM Sui t  Flow L im i t e r
1.34 CM Sui t  Hose Connector Assembly
1.36 ECU Cyc l i c  Accumulator Se lec to r  Valve
1.38 ECU Cyc l i c  Accumulator Con t ro l
1.39 ECU Cyc l i c  Accumulator Sensor
1.40 ECU Cyc l i c  Accumulator Signal  Cond i t i one r
1.46 ECU Water -Glyco l  Se lec to r  Valve

GROUP 2. COOLANT CIRCUIT

2.1 SM, CM Space Rad ia to r  Check Valve
2.5 SM,CM,ECU Glycol  Check Valve
2.6 ECU Pr imary  Glyco l  Evaporator
2.7 ECU Secondary Glycol  Evaporator

v



ITEM NUMBER INDEX (Continued)

I tem
No. . Loca t i on  T i t l e

GROUP 2. COOLANT CIRCUIT (Continued)

2.13 CM Cabin Temperature Con t ro l  Valve
2.20 SM Space Rad ia to r  I so l a t i on  Valve
2.22 ECU Glyco l  Temperature Con t ro l
2.23 ECU Glycol  Temperature Sensor

2.24 SM Glyco l  F i l l  Connect ion
2.28 CM Glyco l  Shu to f f  Valve
2.29 CM Glyco l  Rese rvo i r
2.35 CM Glyco l  Me te r i ng  Valve
2.36 CM Glyco l  D i ve r t e r  Valve
2.39 ECU Backpressure Con t ro l  Valve
2.40 ECU Glycol  Evaporator  Temperature Con t ro l
2.42 ECU Glyco l  Temperature Con t ro l  Valve
2.45 ECU Glyco l  Temperature Sensor
2.46 SM Glyco l  Shu to f f  Valve
2.47 ECU Glyco l  Temperature Sensor
2.48 PA Glyco l  Pump

2.49 ECU Wick Temperature Sensor
2.50 ECU Glyco l  Temperature Sensor
2.51 SM Pressure  Cap
2,52 ECU Glyco l  D i ve r t e r  Valve

GROUP 3. CABIN PRESSURE AND TEMPERATURE CONTROL

3. | CM Cabin Pressure Re l i e f  Valve
3.2 CM Cabin Heat Exchanger
3.6 CM Cabin Temperature An t i c i pa to r
3.7 o ]  Cabin Temperature Con t ro l

3.8 CM Cabin Temperature Sensor
3.18 CM Cabin Fan
3.28 OCP Cabin Pressure Regu la to r
3.30 CM LEM Pressure  Valve

3.31 CM Tunnel Pressure Equa l i za t i on  Valve
3.32 CM Tunnel Pressure Gauge

vi



ITEM NUMBER INDEX (Continued)

I tem
No. Loca t i on  T i t l e

GROUP 4. OXYGEN SUPPLY

4.16 ECU Demand Pressure Regu la to r
4.17 CM Manual Oxygen Me te r i ng  Valve
4.22 OCP Emergency Oxygen I n f l ow  Con t ro l  Valve
4.26 OCP Oxygen Pressure Regu la to r
4,25 OCP,CM High Pressure Oxygen Check Valve
4,26 CM Manual Shu to f f  Valve
4,27 CM Re l i e f  Valve
4.28 OCP Cabin Dep ressu r i za t i on  Shu to f f  Valve
4,34 CM Th ree -Pos i t i on  Se lec to r  Valve
4.35 ECU Oxygen F i l t e r

GROUP 5. WATER SUPPLY
5.2 WCP Water Check Valve
5.10 CM Po tab le  Water Tank
5.14 ECU Water Ch i l l e r
5.15 CM Was te  Water Tank
5.18  CM,WCP Water Shu to f f  Valve
5.19 WCP Water Tank Pressure Re l i e f  Valve
5.22 CM Po tab le  Water Supply Assembly
5.23 WCP . Water Pressure Re l i e f  Valve
5.24 OCP Tank Pressure  Regu la to r
5.29 ECU Glyco l  Evapora tor  Water Con t ro l  Valve
5.33 ECU Water F i l t e r

GROUP 6. VENTILATION

6.1 CM Post Land ing  Ven t i l a t i on  Fan
6.7 CM Post Land ing  Ven t i l a t i on  Gate Valve

GROUP 7. SUIT CIRCUIT INSTRUMENTATION

7.6 ECU Sui t  Supply I n l e t  Pressure  Transducer
7.12 ECU Sui t  Compressor D i f f e ren t i a l  Pressure

Transducer
7.17 CM Sui t  Supply I n l e t  Temperature Sensor

v i i



ITEM NUMBER INDEX (Continued)

I tem
No. Loca t i on  T i t l e

GROUP 8. COOLANT CIRCUIT INSTRUMENTATION

8.1 PA Glycol  Pump Ou t l e t  Pressure Transducer
8.16 PA Glyco l  Accumulator Quan t i t y  Transducer
8.17 ECU Evaporator  Steam Duct Pressure Transducer |
8.22 (CM Steam Duct Temperature Sensor

8.23 CM Rad ia to r  Qu t l e t  Temperature Sensor
8.24 ECU Steam Pressure Swi tch

GROUPS 9 AND 10. OXYGEN SUPPLY AND
CABIN INSTRUMENTATION

9.2 OCP Oxygen Flow Transducer
9.8 ocp Oxygen Pressure Transducer
9.11 CM Cabin Temperature Transducer
10.5 CM Cabin Pressure Transducer

GROUP 12. INSTRUMENTATION POWER SUPPLIES

12.1 ECU Temperature Transducer Power Supply

GROUP 13. INSTRUMENTATION AMPLIFIERS

13.1 ECU,CM Temperature Sensor Amp l i f i e r

GROUP 15. ELECTRICAL FILTERS

15.1 ECU Capac i to r  Assembly

LOCATION ABBREVIATIONS

Loca t i on
Abb rev ia t i on  Loca t i on

ECU Environmental  Con t ro l  Uni t  Components
ocP Oxygen Control Panel located in
PA Pump Assembly ECS end - i t em
WCP Water Con t ro l  Panel un i t s

Component or
CM Command Module .
SM Se rv i ce  Module | un i t  i s  ECS

end item
v i i i



| |  PART NUMBER INDEX

This index p rov ides  c ross - re fe rence  between par t  number
and item number. The index is o rgan ized  numer i ca l l y  by par t
number. To pe rm i t  rap id  l oca t i on  of a par t  number, numbers
having the same f i r s t  three d i g i t s  are grouped t oge the r  and

B these subdivisions are separated by three as te r isks .  Braces
f l ag  par t  numbers that  have the same basic number.

B Part No. Item No. Part No. Item No.

810230-1 3.28 820920-2 2.23
810340-2 5.24 820928- | 1.39

B 810450-3 3.1 820930-2 1.40
810520-2 1.16 820956-2 2.40
810602~ | 1.31 820964 | 3.8
810856- | 1.34 820972-2 2.49

B . on» 820980-2-1 2.45
820980-4 2.47

811100-4 1.8 820980-4 2.50
811400-7 1.15B 811510-2  1.14 

| l i
* nw  821220-3 2.20

812150-1 3.2 l a l
B 812260- | 5.15 '825070-2 2.48

812370~1 5.10
812400-3 5.14 l a

826010-2 3.18812590-2 2.6 8260704  6. |
812850-1 2.29 B *
812870-5 5.33 * nn

B 812950-2 5.22 827360-2 5.2
827410-1 5.18

Ee  827830-3 5.23
813410-2 1.29 827990- 1 2.5

| |  * % wn * no»
816032-1 6.7 828020-2 1.36

wn 828260-  | 4 ,25
828 350- | 2.24

{320m 2.22 828370- 1 2.1
g200 l0 -4  3.7 828490-2 2.46820110-3 3.6

828540-3 2.42
828560-  | 4 ,17



PART NUMBER INDEX (Continued)

Par t  No.

828570-2
828650-2
828660-2
828730-5

828740-2
828750-2
828760-1
828860-2

828920-|
828930-|
828940~-|
828950-|

828960-1
828990-1

* *

829130 -|
829140 -1
829150-2
829160-1

829170-1
829190-1

* #

836056-~2
836058-|
836066-3
836112-2

Item No.

2.28
4.27
5.18
4.16

1.46

2.39
2.52

13.1
8.23
12.1
9.2

Par t  No.

{

8361 14-1
836130~-|
836132 -1
836930-|

836950-|
836950-2
836995-1
836995-2

* %*

837016-2
837026-4
837036-|
837044-4

837054-|

* »

848220-3
848320-3
848330-2
848340-2

848353-2
* »

850026-|
850028-2
850137
850138

Item No.

*

*

1.3
2.13

l ed
te l l



FUNCTIONAL INDEX

This index p rov ides  c ross - re fe rence  from component
f unc t i on  or type to item number and component name. Com-
ponents which have more than one f unc t i on  have mu l t i p l e
en t r i es .  Such en t r i es  have c ross - re fe rence  numbers in the
r i gh t -hand  column; these numbers re fe r  to the codes in the
l e f t - hand  column. Each component is l i s t ed  once and only
once under a "Primary Function" heading, although in a few
cases the "Secondary Func t i on "  is equa l l y  impo r tan t .  L i s t -
ings under "Primary Function" headings are enclosed in
b racke t s  for  qu ick  l oca t i on .

1 ABSORBERS, CHEMICAL

Pr imary  Func t i on

1.14 C0, Absorber Element

2 ACCUMULATORS, FLUID

Note: See PUMPS for  c yc l i c  accumulator.
Secondary Func t i on

2.48 Glycol Pump (glycol accumulators) 18a

3 AMPLIFIERS, ELECTRONIC

13.1 Temperature Sensor Amplifier (for
i n s t r umen ta t i on  t empera tu re  senso rs )

| P r imary  Func t i on  ]

4 CANISTERS

Pr imary  Func t i on

1.15 0 ,  and Odor Absorber Can i s te r  26b,28e,28g

5 CAPS, PRESSURE |

2.51 Pressure  Cap ( f o r  sea l i ng  g l yco l
f i l l  connec t i on

| Pr imary  Func t i on  :

xi



FUNCTIONAL INDEX (Continued)

6 COMPRESSORS, FLUID

Pr imary  Func t i on

1.10 Suit  Compressor

7 CONNECTORS, FLUID

1.34 Suit  Hose Connector Assembly

Pr imary  Func t i on

26b,28¢
2.24 Glycol  F i l l  Connect ion

8 CONTROLS, ELECTRONIC

Pr imary  Func t i on

1.38 Cyc l i c  Accumulator Con t ro l
2.22 Glycol  Temperature Con t ro l  ( f o r

mixing con t ro l )
40 Glyco l  Evaporator  Temperature Con t ro l
7 Cabin Temperature Con t ro l

2;
3 .

9 EVAPORATORS, FLUID

| P r imary  Func t i on

2.6 Pr imary  Glyco l  Evaporator
2.7 Secondary Glycol  Evaporator

10 FANS

| Pr imary  Func t i on

3.18 Cabin Fan
6.1 Post Landing Venti lation Fan

11 FILTERS, ELECTRICAL *

Primary Function
15.1 Capacitor Assembly

*No i se  f i l t e r s  which are i n t e rna l  to e l ec t r i ca l  and
e lec t ron i c  un i t s  are not l i s t ed .



FUNCTIONAL INDEX (Continued)

B 12 FILTERS, FLUID

12a Pr imary  Func t i on

4.35
5.33

Oxygen F i l t e r  (for ECU oxygen supply)
Water F i l t e r  ( fo r  g lycol  evaporator) 29b

I2b Secondary Function®*
2.48
4.16

4.27

Glycol Pump (water-g lycol  i n le t  f i l t e r )  18a
Demand Pressure Regu la to r  (oxygen 19
i n le t  f i l t e r )
Emergency Oxygen In f low Con t ro l  Valve 19
(oxygen inlet f i l t e r )
Oxygen Pressure Regulator {oxygen 19
i n l e t  f i l t e r )
Relief Valve (oxygen inlet f i l t e r )  29a

a 13 FLOW LIMITERS, FLUID

Func t i onPrimar

1 .31 Suit  Flow L im i t e r

14 GAUGES AND INDICATORS, PRESSURE

[ “  Pressure Gauges/Primary Func t i on

3.32 Tunnel Pressure Gauge
l4b Pressure Indicators/Secondary Func t i on

3.31 Tunnel Pressure Equa l i za t i on  Valve 28fF
door pressure-differential indicator)

15 HEATERS, ELECTRICAL

Secondary Func t i on

5.22

* In - l i ne  f i l t
sense po r t s

Potab le  Water Supply Assembly 23
(hot water reservoir heaters)

ers only are l i s t ed ;  f i l t e r s  and screens on
are not shown.

x i i i



FUNCTIONAL INDEX (Continued)

16 HEAT EXCHANGERS

Pr imary  Func t i on

1.29 Suit Heat Exchanger Assembly 18b,26b,28e
3.2 Cabin Heat Exchanger
5.14 Water Ch i l l e r

17 POWER SUPPLIES, ELECTRONIC*

Pr imary  Func t i on

t2.1 Temperature Transducer Power Supply
( f o r  i ns t r umen ta t i on  temperature  sensors
and temperature  sensor amp l i f i e r s )

18 PUMPS, FLUID

[ *  Pr imary  Func t i on  ha 3

2.48 Glycol Pump 2,12b,26b,28g |}

i18b Secondary Func t i on

1.29 Suit Heat Exchanger ( cyc l i c  accumulators {6
fo r  waste water pumping

19 REGULATORS, PRESSURE, FLUID
oad Pr imary  Func t i on

3.28 Cabin Pressure Regu la to r  28g
4,16 Demand Pressure Regu la to r  i2b ,28e ,29b ,30

(for suit c i r cu i t )
4.22 Emergency Oxygen I n f l ow  I12b,28e,28g,29b,30

Control Valve ( for  cabin)
4.24 Oxygen Pressure Regulator 12b,26b, 28e,29b

(oxygen supply regulation) {

L 5.24 Tank Pressure Regulator 28e,29b i :

~ *Internal  power supplies in electronic controls and
transducers are not l i s ted .

x iv



B FUNCTIONAL INDEX (Continued)

8 20 SENSORS, FLUID AND TEMPERATURE
[20a Fluid Sensors/Primary Function 7

1.39 Cyc l i c  Accumu la to r  Sensor ( f o r
B instrumentation; detects 0, in

L waste water) i

20b Temperature Sensors,  Cab in /Pr imary  Func t i on
Note: See TRANSDUCERS for  Cabin Temperature

Transducer

3.6 Cabin Temperature Anticipator ( for cabin
temperature control)

3.8 Cab in  Tempera tu re  Senso r  (for cab in
temperature control)

20c  Tempera tu re  Sensors, Glycol/Primary Func t i on  h

2.23 Glycol  Temperature Sensor ( f o r  i ns t r u -
men ta t i on  and g l yco l  evapora to r  tem-
perature control)

2.45 Glyco l  Temperature Sensor ( f o r  g l yco l
m ix i ng  temperature  con t ro l

2.47 Glyco l  Tempera tu re  Sensor  (for tem-
pe ra tu re  ove r r i de  of g l yco l  evapo ra to r
temperature control)

2.50 Glyco l  Temperature Sensor ( f o r  g l yco l
evapo ra to r  t empera tu re  control)

8.23 Radiator Outlet Temperature Sensor ( fo r
L i n s t r umen ta t i on
[20d Temperature Sensors,  Steam and Wick /Pr imary  Func t i on

2.49 Wick Temperature Sensor ( fo r  glycol
evapo ra to r  t empera tu re  control)

8.22 Steam Duct Temperature Sensor (for
i n s t r umen ta t i on )

| B Temperature Sensors,  Su i t /P r ima ry  Func t i on
7.17 Suit  Supply I n l e t  Temperature Sensor ( f o r

i ns t rumen ta t i on

8 21 SIGNAL CONDITIONERS, ELECTRONIC

Primary Func t i on  
:

B 1.40 Cyc l i c  Accumulator Signal  Cond i t i one r
(for i n s t r umen ta t i on )  :

xv



FUNCTIONAL INDEX (Continued)

22 SWITCHES, ELECTRICAL

22a Cam Operated/Secondary Function
2.39 Backpressure Control Valve ( l im i t  switch) 27a

22b Flow Operated/Secondary Func t i on

9.2 Oxygen Flow Transducer (overflow warning) 24a
22c Pressure Operated/Pr imary  Func t i on

8.24 Steam Pressure Swi tch ( f o r  p ressu re
ove r r i de  of g l yco l  evapora to r  temperature
control)

22d Tempera tu re  Operated/Secondary Func t i on

5.22 Po tab le  Water Supply Assembly 23
(hot-water reservoir thermostats)

23 TANKS AND RESERVOIRS, FLUID

Pr imary  Func t i on

2.29 Glyco l  Rese rvo i r
5.10 Potable Water Tank 24d
5.15 Waste Water Tank 24d
5.22 Potable Water Supply Assembly 19,224,200

N (hot-water reservoir)

24 TRANSDUCERS,FLOW, PRESSURE, QUANTITY,
AND TEMPERATURE

24a Flow Transducers /Pr imary  Func t i on

9.2 Oxygen Flow Transducer ( fo r  i ns t r u -  22b
men ta t i on ;  measures ECS 0 ,  usage)

24b Pressure Transducers/Primary Function h

7.6 Suit  Supply I n l e t  Pressure Transducer
for  i ns t r umen ta t i on )

7.12 Sui t  Compressor D i f f e ren t i a l  Pressure
Transducer (for i n s t r umen ta t i on )

8.1 Glyco l  Pump Ou t l e t  Pressure Transducer
(for i n s t r umen ta t i on )

8.17 Evaporator  Steam Duct Pressure  Transducer
(for i n s t r umen ta t i on )

9.8 Oxygen Pressure Transducer ( f o r
i ns t rumen ta t i on ;  measures ECS 0 ,  supply

& pressure) -



FUNCTIONAL INDEX (Continued)

24 TRANSDUCERS, FLOW, PRESSURE, QUANTITY,
8 AND TEMPERATURE (Continued)

[ Pressure Transducers/Primary Func t i on  (Con t inued)
10.5 Cabin Pressure Transducer ( f o r

i n s t r umen ta t i on )  
:

| 24c Quan t i t y  Transducers /Pr imary  Func t i on
8.16 Glycol  Accumulator Quan t i t y  Transducer

(for i n s t r umen ta t i on )

| 24d Quan t i t y  Transducers/Secondary Func t i on
5.10 Potable Water Tank (water quant i t y  23

t ransducer
B 5.15 Waste Water Tank (water quantity 23

t r ansduce r )

24e Tempera ture  Transducer/Primary Func t i on
8 9.11 Cabin Temperature Transducer ( f o r  I ns t r u -

mentation)

I 25 TRAPS, PARTICLE
25a Pr imary  Func t i on

| 1.8 Debris Trap ( fo r  sul t  c i r cu i t )  290)
8 25b Secondary Func t i on

1.3 Sui t  Return Check Valve 26a
8 ( i n l e t  port screen)

26 VALVES, CHECK, FLUID

B 26a Primary Function -
1.3 Suit C i r cu i t  Return Check Valve 25b.28g
l . 1 l  Sui t  Compressor Check Valve

8 2.1 Space Rad ia to r  Check Valve
2.5 Glyco l  Check Valve
4.25 High-Pressure Oxygen Check Valve

L 5.2 Water Check Valve -
B 26b Secondary Func t i on

[ 1.15 C0, and Odor Absorber Canister 4
(ou t l e t  check valves to i so la te

| open can i s te r )
1.29 Suit  Heat Exchanger Assembly

( cyc l i c  accumulator  water i n l e t  and
ou t l e t  check va l ves )



FUNCTIONAL INDEX (Continued)

26 VALVES, CHECK, FLUID (Continued)
26b Secondary  Func t i on  (Continued)

l . 34  Su i t  Hose Connec to r  Assembly 7
( su i t  r e tu rn  check va l ve )

2.48 Glycol Pump (pump discharge 18a
check va l ves )

4.24 Oxygen Pressure Regulator ( ou t l e t  19
check valves)

4.34 Three-Position Selector Valve (high- 28d
pressure  oxygen check va l ve )

27 VALVES, FLUID, ELECTRICALLYACTUATED

[27a Modu la t i ng  Type/Pr imary Func t i on

2.13 Cabin Temperature Con t ro l  Valve®
2.39 Backp ressu re  Con t ro l  Va lve  (for g l yco l  22a

evapo ra to r )
2.42 Glycol  Temperature Con t ro l  Valve ( f o r

L mix ing  con t ro l )#  Cd

[27b Se lec to r  Type/Pr imary Func t i on

1.46 Water-Glycol Selector Valve ( fo r  suit  . 29b
heat exchanger wa te r -g l yco l  f low

_ select ion)®* o

F27c Shu to f f  Type/Pr imary  Func t i on

1.36 Cyc l i c  Accumulator Se lec to r  Valvek# 28e
2.20 Space Rad ia to r  I so l a t i on  Valve
2.46 Glycol  Shu to f f  Valve ( f o r  se rv i ce  module

g l yco l  f i l l  l i ne )
4.28 Cabin Dep ressu r i za t i on  Shu to f f  Valve

( f o r  remote oxygen supply shu to f f)*
5.29 Glyco l  Evaporator  Water Con t ro l  Valvet# 28g
6.7 Post Land ing  Ven t i l a t i on  Gate Valve -

~ #Valve  can be set w i th  manual knob when power is removed.
*#*#Valve has i n t eg ra l  se lec to r  or shu to f f  va lve for manual

con t ro l ,

x v i i i



FUNCTIONAL INDEX (Continued)

28 VALVES, FLUID, MANUALLY ACTUATED

Notes:

I .  Valves 1.46,  2 .13,  2 .42,  and 4 .28 ,  l i s t ed  under
VALVES, FLUID, ELECTRICALLY ACTUATED, can be
opera ted  as manual va lves when power is removed.

2. Valves 1.16 and 3 .1 ,  l i s t ed  under VALVES,
RELIEF, FLUID, have manual overrides. (Valve
3.1 has two separate overr ide con t ro l s . )

3. The f o l l ow ing  l i s t i ng  of manual va l ves ,  w i th  the
i nc lus ion of the above two notes,  comprises a
complete tabulation ofa l l  ECS manual controls.

28a Dispens ing Type/Secondary Func t i on

5.22 Potable Water Supply Assembly (cold and 23
hot water f i xed -vo lume d i spens ing  va l ves )

28b Modu la t i ng  Type/Pr imary  Func t i on.
2.35 Glycol Metering Valve (for cabin temperature

| ad j us tmen t )
4.17 Manual  Oxygen Me te r i ng  Valve (for su i t

c l r eu i t )

28c Modu la t i ng  Type/Secondary Func t i on
1.34 Suit Hose Connector Assembly ( f low 7

control valve) ;  ECS quant i ty = 3
28d Se lec to r  Type/Pr imary Func t i on

2.36 Glycol Diverter Valve (to divert flow from
service modu le ) ;  ECS quan t i t y  =

2.52 Glycol Diverter Valve (to divert flow from
suit heat exchanger)

3.30 LEM Pressure  Valve ( f o r  equa l i z i ng  p ressures
of spacecraft compar tmen ts )

4.34 Th ree -Pos i t i on  Se lec to r  Valve 26b
L (high-pressure oxygen) - .

28e Se lec to r  Type/Secondary Func t i on

1.15 C0, and Odor Absorber Can i s te r  4
(d iverter  valve)

1.29 Sui t  Heat Exchanger Assembly 16
(GSE servicing valve)

1.36 Cyc l i c  Accumulator Se lec to r  Valve 27c
(automatic, manual, or off
selection); ECS quantity = 2

4.16 Demand Pressure Regulator ( i n l e t  19
selector  valve and su i t  test valve)



FUNCTIONAL INDEX (Continued)

28 VALVES, FLUID, MANUALLY ACTUATED (Continued)
28e Selector Type/Secondary Function (Continued)

4.22 Emergency Oxygen I n f l ow  Con t ro l  Valve 19
in l e t  se lec to r  va lve

4.24 Oxygen Pressure Regulator ( i n l e t  19
selector valve)

5.23 Water Pressure Rel ie f  Valve ( i n l e t  29a
selector valve)

5.24 Tank Pressure Regu la to r  ( r egu la to r  19
se lec to r  va lve and r e l i e f  va lve se lec to r
va l ve )

-28f  Shu to f f  Type/Pr imary Func t i on

2.28 Glycol  Shu to f f  Va lve ;  ECS quan t i t y  = 4
3.31 Tunnel Pressure Equa l i za t i on  Valve 14b
4.26 Manual Shutoff Valve (high-pressure

oxygen); ECS quant i t y  = 2
L 5.18 Water Shu to f f  Va lve;  ECS quan t i t y  = 4 o

28g Shu to f f  Type/Secondary Func t i on

1.3 Sui t  Return Check Valve 26a
(manual shutoff)

1.15 CO, and Odor Absorber Canister (canister 4
A and canister B bleed valves)

2.48 Glycol Pump (accumulator 18a
isolat ion valve)

3.28 Cabin Pressure Regulator (manual 19
r ep ressu r i za t i on  va lve

4,22 Emergency Oxygen I n f l ow  Con t ro l  Valve 19
(press-to-test button

4.27 Relief Valve ( r e l i e f  valve shutoff) 29a
5.19 Water Tank Pressure Re l i e f  Valve 29a

( r e l i e f  valve shutoff)
5.29 Glyco l  Evapora tor  Water Con t ro l  Valve 27c

(manual shutof f ) ;  ECS quantity = 2

29 VALVES, RELIEF, FLUID

[29a Pr imary  Func t i on

I .16 Sui t  Bypass Valve*
3.1 Cabin Pressure Re l i e f  Valve*
4.27 Relief Valve (high-pressure oxygen)* 12b,28g
5.19 Water Tank Pressure Rel ie f  Valve 28g

o 5.23 Water Pressure Rel ie f  Va l ve*  28e

#Va lve  has manual ove r r i de  or i n t eg ra l  shu to f f  va lve for
manual ove r r i de .

xX



8 FUNCTIONAL INDEX (Continued)

29 VALVES, RELIEF, FLUID (Continued)

29b Secondary Func t i on
1.8 Debris Trap (clogged f i l t e r  bypass) 25a
1.46 Water-Glycol Selector Valve (sui t  heat 27b

exchanger wa te r -g l yco l  thermal  r e l i e f
valve)

4.16 Demand Pressure Regu la to r  ( su i t  vent va lve 19
and re fe rence  chamber p ressure  r e l i e f
valves)

4.22 Emergency Oxygen I n f l ow  Con t ro l  Valve 19
(reference chamber pressure re l ie f  valves)

4.24 Oxygen P ressu re  Regu la to r  (out le t  19pressure re l ie f  valve)
5.24 Tank Pressure Regulator (out le t  19

p ressu re  re l i e f  valve)*
5.33 Water F i l t e r  (clogged f i l t e r  bypass) 12a

30 VALVES, FLUID, SPECIAL
Secondary Func t i on

4.16 Demand Pressure Regu la to r  ( ane ro id  19
t es t  valve, vacuum-ac tua ted )

4.22 Emergency Oxygen I n f l ow  Con t ro l  Valve 19
(aneroid t es t  valve, f i x t u re -ac tua ted )

*#Valve has manual ove r r i de  or i n t eg ra l  shu to f f  va lve for
manual ove r r i de .



COMPONENT PERFORMANCE REQUIREMENTS
GROUP 1. SUIT CIRCUIT

SUIT CIRCUIT RETURN CHECK
VALVE

Type

Por ts

Manual Ove r r i de  Valve
Pos i t i ons

Func t i on

AP

Leakage

Shu to f f  Valve

850026~ | 1.3

Assembly w i th  manual shu to f f
va lve and two check va lves
(one redundant), al l  connected
in se r i es
Inlet (screened opening
exposed to cabin)
Outlet (duct flange)
Test port (boss f i t t ed  with
plug); test port connected
to plenum between i n l e t  and
ou t l e t  check va lves
Valve de ten ted  in each pos i -
t i on ;  PULL TO RELEASE knob
pu l l ed ,  r o ta ted ,  and re leased
to change valve pos i t i on
Open; assembly opera tes
no rma l l y

Closed;  f low th rough check
va lves b locked

Check va lves pe rm i t  cabin gas
in f l ow  to su i t  c i r cu i t  for
C0,, H,0 vapor, and odor
removal du r i ng  sh i r t s l eeve
mode
F i l t e r  screen on i n l e t  por t
p reven ts  deb r i s  from en te r -
ing suit c i r cu i t
Check va lves p reven t  su i t
c i r cu i t  dep ressu r i za t i on
du r i ng  cabin emergency
Manual ove r r i de  valve used
to i so l a te  su i t  c i r cu i t  from
cabin i f  cabin gas contam-
ina ted

2 in. H,0 max w i th  55 l b /h r
0 ,  at 5 ps ia and 70F i n l e t

0.005 1b/minute (0.3 1b/hr)
0,  max w i th  5 ps ia and 70F
inlet and 10 in. H,0 in le t -
t o -ou t l e t  AP :



I n l e t  Check Valve

Ou t l e t  Check Valve

‘DEBRIS TRAP

Con f i gu ra t i on  and
Opera t ion

‘Por ts

INLET

OUTLET

Cabin Gas I n l e t

F i l t r a t i on

AP

Re l i e f  Valve

Crack ing  Pressure

AP at Fu l l  Flow

Ex te rna l  Leakage

a

Con t i nued /1 .3

o Shu to f f  va lve open
® 0.0004 lb/minute (0.024 1b/hr)

0, max with in le t  at O psia
and ou t l e t  and t es t  po r t s  at
4 ps ia and 70F

0.0004 1b/minute 0, max with
tes t  po r t  at 0 ps ia and ou t -
le t  at 4 ps ia  and 70F

811100-4 1.8

Two- i n l e t ,  one -ou t l e t  so l i d -
pa r t i c l e  t rap
F i l t r a t i on  screen t raps
pa r t i c l es  from e i t he r  i n l e t
I n te rna l  r e l i e f  valve f lows
and bypasses screen i f  screen
becomes c logged

In l e t  from p ressure  su i t s
3 - i n .  duct coup l i ng  nut
This por t  is oxygen re tu rn
connec t ion  of ECU i n te r f ace

Ou t l e t  to su i t  compressors
(1 .10 )
3 - i n .  duct coup l i ng  nut

check valve (1.3)
® 3 - i n .  duct f l ange

0.04 in.  max pa r t i c l e  s ize

AP w i th  no t rapped  pa r t i c l es
and at normal su l t  c i r cu i t
we igh t  f low

0,  at 5.01 psia and 86F i n l e t
( i ne t  density = 0.0274 1b/cu
f t

Re l i e f  va lve cha rac te r i s t i c s
w i th  c logged f i l t e r  screen

0.5 in .  H;0 max

5.9 in .  H,0 max w i th  56 1b/hr
0, at 5.0l  psia and 86F in le t

6 x 107% 1b/hr 0, max at
4,0 ps ig

in

1-2

In l e t  from su i t  c i r cu i t  r e tu rn

0.25 in.  H,0 max w i th  56 1b/hr



SUIT COMPRESSOR

Flow Rate :

Normal Ope ra t i o

Emergency Opera t ion

Power Requirement
Normal Opera t ion

Emergency Opera t ion

Ex te rna l  Leakage

SUIT COMPRESSOR
CHECK VALVE

Con f i gu ra t i onand
Opera t ion

AP

Check Leakage

826000-2

© 35 cfm w i th  10.0 in. H,0
p ressu re  r i se  and i n l e t  gas
dens i t y  of 0.0266 1b / c f

t .10

p ressu re  r i se  and i n l e t  gas
density of 0.01815 1b/cf

85 w max, 115/200 v, 38,
400 cps

67 w max, 115/200 v, 38,
400 cps

2 scc /h r  0; max at 4 psi
above cab in

850137
850138

Wedge-shaped screen (850138)
which serves as valve seat,
and so f t  e las tomer  tube
(850137) which serves as
check ing  membrane

. Screen and tube i ns ta l l ed
su i t  compressor d ischarge

in

duc t ,  which serves as valve
hous ing
Tube assumes shape of seat~
screen when checked and
assumes shape of duc t  wall
when flowing
Check valve is i ns ta l l ed  at
ou t l e t  of each su i t  compressor
(1.10);  check valve prevents

. reverse  f low th rough  standby
1.10

0.25 in.  H,0 max w i th  2.03
Ib/minute (121.8 1b/hr) air
(test f lu id )
0.024 1b/minute (1.44 1b/hr)
air  ( tes t  f l u i d )  max at 15 in.
H,0 check AP



CO, ABSORBER ELEMENT 811510-2 I 2 )

Flow Capac i t y  28 1b /hr  0;  at 5.2 ps i a ,
113F, and 1.4 in .  H,0 max AP

Absorbing Rate 0.142 1b/hr CO; max average

Absorbing Capacity Max rate for 24 hr (3.4 1b
C0, = 93 percent u t i l i za t i on )

Max CO2 Pa r t i a l  P ressure  7.6 mm Hg abso lu te  ( two
e lemen ts .in para l le l )

LiOH ( fo r  CO2) 1805 +0, =9 gm

Ac t i va ted  Charcoal  66 +3, -0 gm
( for Odors) {

CO, AND ODOR ABSORBER 811400-7 1 .15
CANISTER

Func t i on  ® Houses two pa ra l l e l  CO,
absorber elements (1.14)
Includes hinged covers,
va l ves ,  and i n te r l ocks  to
f ac i l i t a t e  | .14 replacement

Por ts

INLET 3 - i n .  duct f l ange

OUTLET 3 - i n .  duct coup l i ng  nu t

Can i s te r  A D i rec t  opening to cabin
Bleed Valve Ou t l e t

Can i s te r  B D i rec t  opening to cab in
Bleed Valve Ou t l e t

Con t ro l s  and I n te r l ocks

Manual ly  Operated ® Dive r te r  va lve
Controls ® Canister bleed valves (A and

B
| ® Cover handles (A and B)

| I n t e r l ocks  ® Pressure i n t e r l ocks  (A and B)
® Dive r te r  va lve l ockou t

plungers (A and B)
Check Valves Out let  check valves (A and B)

a Operated to i so l a te  one
can i s te r  du r i ng  ven t i ng  and
l .14 replacement

INLET por t  f low sp l i t  between
can i s te r s  A and B

D ive r t e r  Valve

Center (Normal)



Can is te r  Bleed Valves
(A and B)

Pressed

Re leased  (Normal)
Pressure I n te r l ocks
(A and B)

Pin Extended

Pin Ret rac ted

D ive r t e r  Valve
Lockout Plungers
(A and 8)

Canister A
Plunger  Extended

Can i s te r  B
Plunger  Extended

a
0

a
oO

(m
)

| Con t i nued /1 ,15
I n t e r l ocks  both cover handles
c losed  by d i r ec t  mechanical
engagement

Operated to t h i s  pos i t i on  to
open cover B
INLET por t  f low d i ve r t e red  to
can i s te r  A
In te r l ocks  cover handle A
c losed

Operated to th i s  pos i t i on  to
open cover A
INLET por t  f low d i ve r t e red  to
can i s te r  B
In te r l ocks  cover handle B
c losed

Ac tua ted  to vent i so l a ted  can-
i s t e r  p r i o r  to cover open ing
Vents assoc ia ted  can i s te r  to
cabin

I so la tes  can i s te r  from cabin
Prevents  movement of assoc i -
ated cover handle un t i l
ven t i ng  completed

Can i s te r - t o - cab in  d i f f e ren t i a l
extends pin
Assoc ia ted  cover handle i n t e r=
locked to c l ose -cove r  pos i t i on

Equa l i zed  can i s te r - t o - cab in
d i f f e ren t i a l  r e t r ac t s  pin
Assoc ia ted  cover handle f ree
to move to open-cover  pos i t i on
Each l ockou t  p l unge r  ac tua ted
by assoc ia ted  cover handle
Can i s te r  A p l unge r  p reven ts
d i ve r t e r  valve movement to
pos i t i on  A i f  cover handle A
is in cover-open pos i t i on
Can i s te r  B p l unge r  p reven ts
d i ve r t e r  va lve movement to
pos i t i on  B i f  cover handle B
is in cover-open pos i t i on

D ive r t e r  valve i n t e r l ocked  to
pos i t i on  B

D ive r t e r  va lve  i n t e r l ocked  to
pos i t i on  A
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Cover Handles
(A and B)

Close-Cover
Position (Normal)

Open- Cover Pos i t i on

Ou t l e t  Check
Valves (A and B)

pAP

Typ i ca l  AP

a
O

 
e

e
 

e
e

 
o

0
e

0
0

 
0

0
 

o
0

Cont inued/ ! . I15

Cover handle moved from cover-
c losed  to cover-open pos i t i on
and pu l l ed  to open cover fo r
| .  14 replacement
When cover is c l osed ,  handle
is r e tu rned  to cove r - c l osed
pos i t i on ;  hook-cam on handle
engages pin on | .15 hous ing ;
as handle is moved, force i s
app l i ed  to cover th rough cam;
fo rce  compresses absorber
element sp r i ng  r e ta i ne r
a t t ached  to i ns i de  of cover

Hook-cam locks cover c losed
Assoc ia ted  d i ve r t e r  va l ve
l o ck -ou t  p l unge r  r e t r ac ted

Cover unlocked (ready for
opening)
Assoc ia ted  d i ve r t e r  valve
l ock -ou t  p l unge r  extended

Each check va lve  pe rm i t s  f low
from i t s  can i s te r  to OUTLET
por t  du r i ng  normal ope ra t i on
Check valve checks as i t s
assoc ia ted  can i s te r  is vented
and p reven ts  su i t  c i r cu i t  gas
escape to cabin du r i ng  ven t i ng
and 1.14 replacement

pAP wi th  both can i s te r  com-
par tments  empty and d i ve r t e r
valve in cen te r  pos i t i on
0.0033 in. H20-1b/ft3 @ 20 phr
0.0049 in. H20-1b/f t3 @ 30 phr
0.0065 in. H20-1b/ft> @ 40 phr
0.0083 in. H ,0 -1b / f t3  @ 50 phr
0.0102 in. H.0-1b/f t® @ 60 phr
0.0125 in. H20-1b/ft3 @ 70 phr
0.0148 in. H,0-1b/f t® @ 80 phr
0.0178 in. H20-1b/ft> @ 90 phr
0.0210 in. H ,0 -1b / f t3  @ 100 phr

AP wi th  both compartments
empty and d i ve r t e r  va lve in
cen te r  pos i t i on
AP w i l l  be g rea te r  than i nd i -
cated w i th  CO, absorber  e le -
ments i ns ta l l ed



Cond i t i ons

AP

Ex te rna l  Leakage

Internal Leakage

Flow Capac i t y

Ex te rna l  Leakage

In te rna l  Leakage"

SUIT HEAT EXCHANGER
. ASSEMBLY

Type

Por ts

Suit “Gas

SUIT BYPASS VALVE

Continued/ 1.15
oTyp i ca l  cond i t i ons  for  5 ps ia

cabin
60 l b /h r  su i t  gas weight  f low

-0 .025 1b/cu f t  su i t  gas den-
s i t y  (p )

0.41 in. H20
1.2 x 10°5 1b/hr 0, max at
4 ps ig

‘ 0 I n l e t - po r t - t o - cab in  leakage
wi th  one can i s te r  cover open

® 0.015 1b/minute (0.9 1b/hr) 0,
max at 4 ps ig  i n l e t

810520-2 1.16 -

12 1b/hr  0;  min at 3.69 ps ia
w i t h  5.6 in .  H,0 at 70F

3 x 1075 1b/hr 02 max a t
4 psig

© 0.05 I b /m inu te  0, max at
3.69 ps ia  w i th  4.8 in .  H20 AP
at 70F

813410-2 : : 1.29

P la te - f i n ,  sandwich cons t ruc -
t i on , su i t - gas - t o -wa te r -g l yco l
heat exchanger and water
sepa ra to r
Two independent coolant c i r -
cuits (primary and secondary
wate r -g l yco l
S ing le -pass  on coo lan t  s i des ;

two -pass  on su i t - gas  side
Su i t - gas  f low is coun te r - c ross
to wa te r -g l yco l  f low

OXYGEN INLET (3- in.  threaded
duct
OXYGEN OUTLET (3- in .  threaded
duc t )
CABIN BYPASS ( I -1 /2 - in .  duct
f l ange ) ;  oxygen out f low to
suit bypass valve (1.16)
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Water-Glyco l

Wate r

High-Pressure
Oxygen

A

SERVICE Valve Pos i t i ons

SEP

OFF (Normal)

ACCUM

Opera t ion

Cont inued/  1.29

SENSOR PORT (boss); instru-
men ta t i on  boss on oxygen out-
l e t  duc t

PRIMARY GLYCOL INLET( f i t t i ng
end)
PRIMARY GLYCOL OUTLET ( f i t t i ng
end
SECONDARY GLYCOL INLET
( f i t t i ng  end)
SECONDARY GLYCOL OUTLET
( f i t t i ng  end)
SERVICE (boss w i th  p lug
i ns ta l l ed
WATER OUT ( f i t t i ng  end);
cyc l i c  accumulator  | waste
water ou t l e t
WATER OUT ( f i t t i ng  end);
cyc l i c  accumulator 2 waste
water ou t l e t

PRESSURE INLET (boss ) ;
cyc l i c  accumulator  | h igh-
p ressure  oxygen i n l e t
PRESSURE INLET (boss); cycl ic
accumulator  2 h i gh -p ressu re
oxygen i n l e t

SERVICE por t  connected to
water co l l ec t i on  system for
GSE se rv i c i ng

Water co l l ec t i on  system con-
nected to cyc l i c  accumulators

SERVICE por t  connected to
cyc l i c  accumulators  fo r  GSE
se rv i c i ng

Wate r -g l yco l  f low th rough  heat
exchanger cools su i t  gas
As gas is cooled below dew
po in t ,  water condenses on
su i t - gas  f i ns
Fe l tme ta l  wicks in con tac t
wi th  f i ns  t r ans fe r  water by
cap i l l a r y  ac t i on  to a i r -
b l ock ing  s i n te red  metal p l a te
Water is t r ans fe r red  th rough
plate to water plenum (su i t
gas is blocked)
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Heat T rans fe r  Rate
(Emergency Operation,
Pr imary  or Secondary
Cooling)

AP

Gas Side (Emergency
Operation)

Water-Glyco l  Side

Gas Side Parameters
(Emergency Operation)

I n l e t  Flow

In le t  Pressure

In l e t  Temperature

In l e t  Spec i f i c
Humid i t y

a
a

0

Con t i nued / ! . 29

Water plenum is connected to
water side of c yc l i c  accumu-
l a to r s  th rough  water co l l ec -
t i on  channe l ,  water l ines,
and SERVICE va lve
Cyc l i c  accumulators  are
rec ip roca t i ng  pumps cons i s t i ng
of sp r i ng - l oaded ,  oxygen=-
ac tua ted  diaphragm and water
i n l e t  and ou t l e t  check va lves
H igh -p ressu re  oxygen pu lses
cyc le  diaphragm, f o r c i ng
water th rough ou t l e t  check
valve du r i ng  pu lse pe r i od
Dur ing pulse i n t e rpe r i od ,d i a -
phragm spring forces diaphragm
towards rest  pos i t i on ,  drawing
ava i lab le  water from plenum
th rough i n l e t  check valve
Oxygen on pu lsed side of
diaphragm bleeds in to  su i t
gas c i r cu i t  of heat exchanger
th rough  o r i f i ce  du r i ng  pu lse
i n te rpe r i od ,  p rov id i ng  make-
up oxygen :

Heat t r ans fe r  rate w i th  l i s t ed
gas -s i de  and wa te r -g l yco l - s i de
pa rame te rs
2100 B tu /h r  t o ta l  min
766 B tu /h r  sens ib l e

AP w i th  l i s t ed  gas=side param-
e te rs  and wet core

AP w i t h  l i s t ed  wa te r -g l yco l -
side parameters f ia
1.08 psi max bx

38.3 Ib/hr  suit  gas (p r i nc i pa l
cons t i t uen t s  are 0,  and H,0
vapor)
3.71 psia

138F

438 gr H,0/1b dry gas
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Out l e t  Temperature

Condensation Rate

Water -Glyco l  Side
Parameters (Primary or
Secondary)

Flow

In le t  Temperature

In l e t  Pressure

Cyc l i c  Accumulator
Parame te rs  (Each
Accumu la to r )

0, Pulse Inflow

0,  Bleed Ou t f l ow
(to Suit Gas Circui t )
Capac i ty

Pumping Rate

Gas-Side Ex te rna l
Leakage

Wate r -G lyco l -S ide  Tota l
Leakage (Primary or
Secondary)

SUIT FLOW LIMITER

Type

Opera t ion

Normal Cabin or
Emergency Cabin

Sui t  Emergency

0

Cont inued/  1.29

SIF max

1.24 l b /h r

167 1b/hr

45F

60 ps ig  max

0.05 1b/minute  0,  max at
I00 ps ig  i n l e t  for 10 sec
every 10 minu tes

0.55 lb /hr  0, max (peak) at
100 ps ig  upstream

130 cc H,0 min

Rate at l i s t ed  gas -s i de  and
wa te r -g l yco l - s i de  parameters
l .24 1b/hr  H,0

6 x 107% 1b/hr 0, max at  4.0
psia gas side and | mm Hg abs
ex te rna l

6.8 x 10=% cc/hr water-glycol
max at 60 ps ig  and 70F

810602-1| 1.31

Ven tu r i

Imposes min imal  p ressure  drop
at  normal (recirculat ing)
su i t  f lows

Prevents  torn  su i t  from de-
p ressu r i z i ng  su i t  supply  and,
w i th  i t ,  o ther  su i t s
L im i t s  f low from su i t  supply
to torn  su i t  to rate which
su i t  supply  is capab le ‘ o f
suppo r t i ng  w i t hou t  s i gn i f i can t
p ressu re  dec rease
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Cont lnued/  1.31

As f low l im i t e r  ou t l e t  pres-
su re  ( su i t  p ressu re )  drops,

f low increases  un t i l  sonic
(choked) flow occurs; flow

- becomes f unc t i on  of f low
l im i te r  inlet pressure (sui t
supply pressure) only and is
une f f ec ted  by f u r t he r  ou t l e t
p ressu re  decrease

Ports In let  (from suit supply)
Outlet (to pressure suit)

& © 0 AP with recirculat ing suit
f l ow ;  AP l i s t ed  is for  cabin
emergency mode ( cab in  depres-
surized, but suit intact)
0.6 in.  Hp0 max w i th  1 .3
Ib /h r  0 ,  at 3.65 psia and 70F
in l e t

Choked Flow o Flow for  su i t  emergency mode
| (cabin depressurized and suit

t o rn )
0.7 l b /m inu te  (42 1b /h r )  0 ,
max at 3.5 ps ia and 70F i n l e t

| External Leakage 6 x 107% 1b/hr 0, max at 4
ps ig  and 70F

| ]  SUIT HOSE CONNECTOR 810856- | 1.34
ASSEMBLY 

:

8 Func t i on  Prov ides  means of connec t i ng
p ressu re  su i t  supp l y / r e tu rn
hose to ECS su i t  c i r cu i t
Permi ts  ad jus tment  of su i t

8 flow when su i t  is connected
Prov ides  f low of cond i t i oned
gas from su i t  supply  i n to
cab in  when as t ronau t  is
not su i t ed

In let  ( inf low to 1.34 from
suit flow l im i t e r ) ;  I -1 /2- in .
th readed duct
Outlet  (ou t f low from | . 34  to
debris trap);  I -1 /2- in .
th readed duct

Por ts



Cont inued/  1.34

® Suit  hose connec to r ;  sp l i t
(two-port) twist- lock hose
connec to r ;  mates w i th  p ressure
su i t  supp l y / r e tu rn  hose
coupling; one port outflows
from 1.34 to sui t  hose ( su i t
mode) or to cabin (shirtsleeve
mode); other por t  inflows to
1.34 from suit hose (sui t  mode |
only)

Con t ro l s  and I n te r l ocks

In te r l ock  Hose coup l i ng  lock p in

Hose-Actuated Con t ro l  Check valve un load ing  p in

Manual ly  Operated Flow con t ro l  lever
Con t ro l

Hose Coup l ing  Lock Pin O Pin pos i t i on  set by f low
Pos i t i ons  con t ro l  l eve r :  r e t r ac ted  when

flow cont ro l  lever is OFF,
extended when f low con t ro l
l eve r  is in any o ther  pos i t i on

Re t rac ted  Permi ts  connec t ion  or removal
of tw i s t - l ock  su i t  hose
coup l i ng

Extended Prevents  connec t i on  or
removal of su i t  hose coup l i ng

Check Valve Unload ing 0 Pin ac tua ted  when su i t  hose
Pin Pos i t i ons  connected,  re leased  when hose

is removed

Actuated ® Removes p re l oad  on re tu rn
check va l ve ,  opening flow path :
from hose connector  i n f l ow
por t  to 1.34 ou t l e t  por t

® Disp laces  flow con t ro l  lever  i
s top ,  pe rm i t t i ng  movement of
lever  from CABIN FLOW to
SUIT FULL FLOW i

Released ® App l i es  p re l oad  to r e tu rn
: check va l ve ,  c l os i ng  hose

connector  i n f l ow  por t
® Returns f low con t ro l  lever

s top ,  p reven t i ng  movement of
lever  from CABIN FLOW to SUIT
FULL FLOW
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Flow Control Lever
Positions

OFF

CABIN FLOW

CABIN FLOW to
SUIT FULL FLOW

Opera t i on

oO

Con t i nued / | . 34N

Pos i t i on  l im i t ed  by check
valve un load ing  pin

Coup l ing  lock pin r e t r ac ted
Flow from 1.34 i n l e t  por t  to
hose connector  ou t f l ow  por t
b locked
Con t ro l  l ever  set to OFF
pos i t i on  when as t ronau t  is
absent from command module or
du r i ng  su i t  hose connec t ion
or removal procedure

Coup l ing  lock pin extended
Suit  gas f lows from 1.34
in l e t  por t  to hose connector
ou t f l ow  por t
Flow res t r i c t ed  to minimum
rate
Con t ro l  lever  set to CABIN
FLOW when as t ronau t  is not
su i t ed ;  f low from hose con-
nec to r  ou t f l ow  por t  i n to
cabin p rov ides  cond i t i oned
gas for  as t ronau t
Coup l ing  lock p in extended
Pos i t i on  of con t ro l  lever
con t i nuous l y  va r i ab le  in th i s
range
Sui t  gas f low from 1.34 i n l e t
por t  to hose connector  ou t f l ow
por t  modulated by con t ro l
lever  pos i t i on
Control! l ever  ad jus ted  for
comfo r tab le  su i t  f low

F lapper  va lves in f low path
between 1.34 i n l e t  por t  and
hose connector  ou t f l ow  por t
are pos i t i oned  by f low con t ro l
lever
F lapper  va lves b lock f low in
con t ro l  lever  OFF pos i t i on ,
p rov ide  metered f low in CABIN
FLOW pos i t i on ,  and p rov ide
modulated to f u l l  f low as
lever  is moved from CABIN FLOW
to SUIT FULL FLOW
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Con t i nued / ! . 34

F lapper  check valve in f low
path between hose connector  |
i n f l ow  por t  and 1.34 ou t l e t
por t  is con t ro l l ed  by check
valve un load ing  pin
Check va lve is p re loaded {
c losed  when su i t  hose is
removed, p reven t i ng  cab in -
t o - su i t - c i r cu i t  f low |
P re load  is removed when hose
is connected
Dur ing normal su i t  ope ra t i on ,
gas from p ressu re  su i t  r e tu rns  {
to su i t  c i r cu i t  t h rough  check
valve
Dur ing su i t  emergency, check
valve checks ,  p reven t i ng  I
dep ressu r i za t i on  of su i t
c i r cu i t  th rough  su i t  tear

0 ,  I n l e t  Pressure 3.5 to 14.7 psia

AP Total AP ( i n l e t - po r t - t o -hose -  |
connector  AP plus hose-
connec to r - t o -ou t l e t - po r t  AP)
in dep ressu r i zed -cab in  mode
0.6 in. H,0 max t o ta l  AP w i th
12.2 1b/hr  0,  f low and 3.69
ps ia ,  50F i n l e t  in SUIT FULL
FLOW pos i t i on

a

Tota l  Leakage Valve leakage plus ex te rna l
leakage

aValve Leakage Hose-connector -out f  l ow -po r t -
t o - cab in  leakage plus hose- i
connec to r= - i n f l ow -po r t - t o -
cabin leakage w i th  su i t  hose
d isconnected  and f low se lec to r
in OFF pos i t i on  ( i . e . ,  to ta l  i
leakage to cabin minus
ex te rna l  l eakage )
10 s td  cc /m inu te  (1 .79  x 10™3
1b /h r )  0,  max w i th  4 psia and
70F at 1.34 i n l e t  and ou t l e t
po r t s  and cabin at 1.8 ps ia
or less

I-14 8



8 Ex te rna l  Leakage

CYCLIC ACCUMULATOR
SELECTOR VALVE

0, Temperature Range

] Flow Capac i t y

Ex te rna l  Leakage

In te rna l  Leakage

| ]  CYCLIC ACCUMULATOR
CONTROL

Power Requirement

Type

Con f i gu ra t i on  and
Opera t ion

Con t i nued / | . 34

D Tota l  leakage to cabin minus
valve leakage w i th  su i t  hose
d isconnected  and f low se lec to r
in OFF posit ion ( th is leakage
can be measured d i r ec t l y  w i th
p ressu re  app l i ed  to 1.34 i n l e t
and ou t l e t  po r t s  and hose
connector capped)

® 3 x 107% 1b/minute (1.8 x 1074
1b/hr) 0, max with 4 psia and
70F at 1.34 Inlet and outlet
por t s  and cabin at 1.8 ps ia
or less

828020-2 1.36

0 to |60F

0.04 1b /m inu te  0,  at 85 ps ia
and 70F i n l e t  w i th  ou t l e t  at
50 to 60 ps ia

1.2 x 1075 1b/hr 0, max at
140 ps ig  and 70F

® 3 x 107% l b /m inu te  0 ,  max at
140 ps ig ,  70F i n l e t  w i th
va lve  in OFF pos i t i on

® 6 x 10% 1b /m inu te  0,  max at
140 ps ig ,  70F i n l e t  and 0 to
140 ps ig  ou t l e t  w i th  va lve  in
AUTO pos i t i on

3 va max at 70F, 28 vdc

820914-3 : 1.38

® So l i d - s ta te  e l ec t ron i c  con t ro l

® Trans i s to r  sw i t ch  ou tpu t  c i r -
cu i t  connects between +28-v d-c
supply and load (1.36 solenoid)

® When i npu t  t im ing  signal (on
condition) is applied, switch
c loses  and app l i es  supply
vo l t age  to load

® When input  t im ing  s igna l
terminates (off condit ion),
sw i t ch  opens
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Input  T iming Signal

On Cond i t i on

Off Cond i t i on

Inpu t  Impedance

Output

On Cond i t i on

Off Cond i t i on

Power Inpu t

Vol tage

Power

CYCLIC ACCUMULATOR
SENSOR

Con f i gu ra t i on  and
Opera t i on

Qutput S igna l  Use

Output Load

Waste Water

Resis tance

Temperature

Pressu re

Cont inued/1.38

+6.1 v max d-c leve l
10 £1 sec du ra t i on

+0.1 v max d-c leve l
10 £ ]  minutes  du ra t i on

100 ohms min

Wi th i n  +0, =1.5 v of power
input  vo l t age
3 w max

0 v dc

28 +2, -3 v dc

3.5 w max du r i ng  on cond i t i on
0 w max du r i ng  o f f  cond i t i on

820928- | 1.39

Three metal r i ngs  a long waste-
water f low path
D-c vo l t age  app l i ed  between
downstream r i ng  (+) and up-
stream ring (common)
Signa l  taken between cen te r
r i ng  and common
Waste water r es i s t ance  between
r ings  produces vo l t age  d i v i de r
0, bubble flow between rings
upsets vo l t age  d i v i s i on  and
produces pos i t i ve  and nega t i ve
s igna l  pu lses

Only 40 mv min pos i t i ve
pu lses  used to ac t i va te  remote
s igna l  cond i t i one r

50,000 +2500 ohms

3K to | meg between ou te r
elements

40 to I50F

20 to 40 ps ig
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Flow

Operating Range
Capac i ty

Ex te rna l  Leakage

Power Requirement

CYCLIC ACCUMULATOR
SIGNAL CONDITIONER

Turn-0n (Input Signal)

Turn -0 f f

"Outpu t  C i r cu i t
Func t i on

Rat ing

Aux i l i a r y  Output
Voltage (for Cyclic
Accumulator Sensor)
Power Requirement

WATER-GLYCOL SELECTOR
VALVE
[SUIT HT EXCH PRIMARY
GLYCOL]#

Valve Type

Valve Por ts

Con t i nued / ! . 39

0 to 5 1b /m inu te
5 1b/minute H,0 at 1.5 psi
AP max
31 x 10” cc/hr H,0 max at
40 ps ig  and 70F
5.7 ma max at 15 +2 vdc

820930-2 1.40

|

3 pos i t i ve  pulses, 40 mv min
and 40 usec r i se  t ime
Turn-off (reset) accomplished
by d i sconnec t i ng  28 vdc power
source to s i gna l  cond i t i one r

Completes nega t i ve  re tu rn
c i r cu i t  for  ex te rna l  28 vdc
ind icator  l igh t  (ON condit ion)
120 ma s teady ,  800 ma peak
surge at 28 vdc
15 +2 vdc con t i nuous ,  5 .7  ma
max

. 1.5 w max, 28 vdc

-829160~|

- Two i n l e t ,  two -ou t l e t ,  two-
‘ pos i t i on ,  e l ec t r i ca l l y  ac-
tua ted  se lec to r  valve w i th
p rov i s i on  for manual opera-
t i on

IN ( i n l e t )
OUT (out le t )
TO HE (out le t )
FROM HE ( i n l e t )

*Names in b racke t s  i nd i ca te  ECU coo lan t  con t ro l  panel mark ings
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Valve Pos i t i ons

Normal [FLOW]*

Bypass

Valve Ro ta t i on

Ac tua to r  I npu ts

Sui t  Heat Exchanger
On

Sui t  Heat Exchanger
Bypass

Opera t ion

Water -Glyco l  Opera t i ng
Pressure

Water -Glyco l  Temperature

Cont lnued/  1.46

Water-glycol flows from "IN"
to "TO HE"
Wate r -g l yco l  f lows from
"FROM HE" to "OUT"

Water-glycol flows from "IN"
to "out"
Approx imate ly  80 deg c l ockw ise
from normal to bypass

Continuous 1I15-v a-c ,  I-9¢,
400-cps s i gna l  ac tua tes  valve
to normal pos i t i on

Continuous |15-v a-c, I-¢,
400-cps s igna l  ac tua tes  valve
to bypass pos i t i on

Directs flow through suit heat
exchanger (1.29) in normal
pos i t i on ;  d i r ec t s  f low around
1.29 in bypass pos i t i on
Provides additional AP (equal
to AP of 1.29) in bypass posi-
t i on  so that  t o ta l  AP from
"IN" to "OUT" is same in both
pos i t i ons
Inco rpo ra tes  thermal  r e l i e f
va l ve ,  connected between
"FROM HE" and "IN" po r t s ;  to
r e l i eve  1.29 p ressu re  increases
due to wa te r -g l yco l  thermal
expansion in bypass pos i t i on

Hex socket in manual con t ro l
knob mates w i th  t u rn i ng  t oo l ;
valve is ad jus ted  manua l l y
when ac tua to r  power is removed;
cont ro l  knob is pressed (d is -
engaging ac tua to r ) ,  ro tated to
des i red  pos i t i on ,  and re leased
0 to 60 ps ig

35 to |60F

*Names in b racke t s  i nd i ca te  ECU coo lan t  con t ro l  panel mark ings
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AP

Normal Pos i t i on

Bypass Pos i t i on

Ac tua t i on  Time

In te rna l  Leakage

Normal Pos i t i on

Bypass Pos i t i on

Ex te rna l  Leakage

Power Consumption

0
e

n

Con t i nued /1.46

Tota l  AP ( " IN "  to "TO HE" AP
p lus  "FROM HE" to "OUT" AP)
shown
9 in. H,0 (0.325 psi)  max with
167 1b/hr  wa te r -g l yco l ,  50 ps ig
and 45F at " IN" ,  and 56F at
ouT
AP from " IN "  to  "OUT"
3.3 40 .2 ,  -0 .4  in.  Hg (1 .62
+0.098, -0.196 psi) max with
167 1b/hr water-glycol at 45F
10 to 20 sec for  f u l l  ro ta-
t i ona l  s t roke  in e i t he r  d i rec=
t i on  w i th  con t inuous  power
app l i ed

Total leakage outflow from
"FROM HE" and "OUT" w i th  pres~
sure app l i ed  s imu l taneous l y  to
"TO HE" and "IN"
0.064 cc /h r  wa te r -g l yco l  max
at 60 psi AP

Tota l  leakage ou t f l ow  from
"FROM HE" and "TO HE" with
pressu re  app l i ed  s imu l taneous l y
to "OUT" and " IN"
0.064 cc /h r  wa te r -g l yco l  max
at 60 psi AP
3.9 x 10=* cc/hr water-glycol
max at 60 ps ig  and 70F
8 va a t  |15 v ,  | ¢ ,  400 cps
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GROUP 2. COOLANT CIRCUIT

SPACE RADIATOR CHECK VALVE

Type

Water-Glycol Temperature
Water -Glyco l  I n l e t
Pressure (Flow Direction)
AP (Check)

.AP (Flow)

Ex te rna l  Leakage

Check Leakage

GLYCOL CHECK VALVE

Type

Water -Glyco l  Temperature
Water -Glyco l  I n l e t
Pressure (Flow Direction)
AP (Check)
AP (Flow)

Ex te rna l  Leakage

Check Leakage

828370-1 2.1

Check valve for 5/8- in.  water-
g l yco l  l i ne
Umbrel la-shaped e las tomer  d isk
seats aga ins t  metal p l a te  w i th
hole c l us te r
-40 to +|50F

60 ps ig  max

I to 60 psi

0.25 psi max with 200 1b/hr
wate r -g l yco l  at 70F

2.6 x 10% cc/hr water-glycol
max at 60 ps ig  and 70F
3.2 x 1072 cc/hr water-glycol
max at | to 60 psi check AP

827990- | 2.5

Check va lve for  3 /8 - i n .  wa te r -
g l yco l  l i ne
Umbrel la-shaped e las tomer  d isk
seats aga ins t  metal p l a te  w i th
hole c l us te r
-20 to +150F

60 ps ig  max

I to 60 psi

"0 .35  psi  max w i th  200 1b/hr
“ ‘wa te r -g l yco l  at 70F

2.4 x 107% cc/hr water-glycol
max at 60 ps ig  and 70F
3.2 x 10 ”2 cc /h r  water -g lyco l
max at | to 60 psi check AP



PRIMARY GLYCOL EVAPORATOR

Type

Func t i on

Por t s

Outputs

Opera t ion

812590-2 2.6

Evapora t i ve  heat exchanger

Cools wa te r -g l yco l  by evapora-
t i on  of waste water i n to  low-
p ressure  steam w i th  minimum
water ca r r y -ove r  in to  steam
duct

GLYCOL INLET ( f i t t i ng  end)
GLYCOL OUTLET ( f i t t i ng  end)
WATER INLET ( f i t t i ng  end)
Steam outlet (duct flange)
Two steam-pressure sens ing
po r t s

Resistances of wick temperature
sensor (2.49) elements
Wate r -g l yco l  f lows th rough two
p la te - f i n  heat exchangers:
supe rhea t  (single-pass) heat
exchanger and main (two-pass)
heat exchanger
Water f lows to f e l tme ta l  wicks
th rough d i s t r i bu t i on  l i nes ,
o r i f i ced  d i s t r i bu t i on
p la tes ,  and d i s t r i bu t i on
sponges
Wicks are in con tac t  w i th
steam f i ns  of both heat
exchangers so that  wa te r -
g l yco l  heat evaporates water
Most evaporation is accom-
p l i shed  by main heat exchanger
Water not evaporated by main
heat exchanger f lows to super-
heat po r t i on  of w i cks ;  super-
heat ( ho t t es t )  po r t i on  of wicks
is ma in ta i ned  r e l a t i ve l y  dry to
ensu re  t o ta l  evapo ra t i on  (no
water carry-over)
Wick temperature sensor ( 2 .49 )
is i n t eg ra l  par t  of 2.6 and
con tac t s  superheat po r t i on  of
w icks ;  2.49 is used to con t ro l
wick wetness at t h i s  po in t
Evaporated water ex i t s  at
steam ou t l e t  por t



Continued/2.6
Opera t ion  at Maximum Heat
Load

Cond i t i ons

Water-Glycol  40F max ou t l e t  temperature
Side 200 1b/hr water-glycol flow

60 ps ig  max i n l e t  p ressure

35 to I50F water i n l e t
temperature
0.! psia (5.17 mm Hg) nom
steam ou t l e t  pressure (steam
sa tu ra t i on  temperature at 0 .|
psia = 35F)
7.5 l b / h r  nom evapo ra t i on
rate with 70F water in le t

Evaporant Side

Requirement

Heat T rans fe r  7620 B tu /h r  min
Rate

Opera t ion  in Subsys tem

Cond i t i ons

Water -G lyco l  180 to 220 1b/hr
Flow Rate

Water-Glycol 4F/minute max ramp during
I n l e t  Temp normal f l i gh t
T rans ien t s  ® 45 to 96F step change

du r i ng  reen t r y

Water I n l e t  ® |3  to 32 psia
Pressure  0 Above range corresponds to

waste water tank p ressu re
range of 8 to 27 ps ig  w i th
5 ps ia  cabin

Heat Load 0 to 7620 Btu/hr

Requirements

Water -Glyco l  40 to 48F at a l l  heat loads
Qu t l e t
Temperature

Steam Water- | pe rcen t  max
Content

# Connected as shown in system f low schemat ic
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AP (Water-Glycol Side)

Water -Glyco l  Ex te rna l
Leakage

Evaporant Side Leakage

SECONDARY GLYCOL
EVAPORATOR

Desc r i p t i on  and requ i rements  same as 2.6 ( d i f f e r s  from 2.6
only in o r i en ta t i on  of po r t s ) .

CABIN TEMPERATURE
CONTROL VALvVE*

Valve Type

Valve Por ts

I n l e t  Valve

Ou t l e t  Valve

Ac tua to r  I npu t s

#Refer  to cabin temperature
diagram

and g l yco l  pump con t ro l  b lock

Con t inued /2 .6

| psi max with 200 1b/hr
water-glycol  at 75F
2.6 x 10% cc/hr water-glycol
max at 60 ps ig  and 70F

6 x 10% 1b/hr 0, max from
cabin to steam pan at 5 psi
AP

812580-2 2.7

850028-2 2.13

E lec t r i ca l l y  ac tua ted ,  f low-
modu la t i ng  valve w i th  p rov i -
sion for  manual con t ro l
Two independent va lves are
modulated s imu l t aneous l y ;
i n l e t  valve sp l i t s  one i n f l ow
in to  two ou t f l ows ;  ou t l e t
valve mixes two i n f l ows  in to
one ou t f l ow

I ( inf low)
A (outflow)
B (outflow)
C ( i n f l ow)
D ( i n f l ow )
R (outflow)
Pulsed or con t inuous  115 v ac,
| ¢,  400 cps ac
Ac app l i ed  to pin B ro ta tes
valve clockwise (viewed into
manual control knob) to
decrease cabin a i r  temperature
Ac app l i ed  to p in A ro ta tes
valve coun te rc lockw ise  to
inc rease  cabin a i r  temperature



Opera t ion

Valve Pos i t i ons

In l e t
Valve
Flow

I to A

I t oB
Ou t l e t  C to R
Valve
Flow D to R

Max
Hea t ing

0

max

0

max

Con t i nued /2 ,13.

D i rec t s  hot wa te r -g l yco l
(heating modes) or cold
water-glycol (cooling modes).
th rough  cabin heat exchanger
(3.2) in response to actuator
r o ta t i on  inpu ts  from cabin
temperature control (3.7)
Valve pos i t i on  determines
f l owra te  of hot or cold
wa te r -g l yco l
Valve remains in l as t  se lec ted
pos i t i on  un t i l  ac tua ted  elec~
t r i ca l l y  or manua l ly
Rotates from las t  se lec ted
pos i t i on  when ac tua to r  r o ta t i on
input is app l i ed ;  r o ta t i ona l
speed is f unc t i on  of pe rcen t
modu la t i on  of input
Manual con t ro l  knob pe rm i t s
valve ad justment  when 3.7 is
o f f ;  con t ro l  knob is p ressed
(disengaging actuator),
r o ta ted  to des i r ed  pos i t i on ,
and re leased
Port B has o r i f i ce to  compensate
for d i f f e rences  in f low res t r i c -
t i ons  of dev ices connected to
po r t s  A and B

Valve Pos i t i on
(deg)

290 90 90 to 180 180

No
In te rme-  | Hea t ing  | I n t e rme-

d ia te
Hea t i ng

or d i a te  Max
Coo l i ng  | Coo l i ng  [Cooling

(] 0 to max max

max max to O 0
0 to max max max max

max to O 0 0 0

B *Pos i t i on  of manual cont ro l  knob;
0 deg = fu l ly  counterclockwise = fu l l  "H";
180 deg = fu l ly  clockwise = f u l l  "C"
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Cont inued /2 .13

Opera t i ng  Pressure 60 ps ig  wa te r -g l yco l  max

AP

Fixed Cond i t i ons  ® 50 ps ig  and 70F wa te r -g l yco l
- for L is ted  AP's at inf low port ( I ,  C, or D)

® 200 l b /h r  wa te r -g l yco l  f l owt

I t oA  I in. Hg (0.491 psi) max with
valve f u l l y  c l ockw ise

I to B 2.5 in. Hg (1.23 psi) max with
valve f u l l y  coun te rc lockw ise

C toR  I in.  Hg max w i th  valve f u l l y
c lockw ise

D to R I in. Hg max w i th  valve f u l l y
coun te rc lockw ise

Ac tua t i on  Time 45 sec max for  f u l l  r o ta t i ona l
s t roke  in e i t he r  d i r ec t i on
with continuous power (100
percent modulation) applied

External Leakage 10.4 x 107% cc/hr water-glycol
max at 60 ps ig  and 70F

Power Consumption 8 va at 115 v, | ¢,  400 cps

SPACE RADIATOR ISOLATION 821220-3 2.20
VALVE

Valve Type E lec t r i ca l l y  ac tua ted  wa te r -
g l yco l  r o ta r y  shu to f f  valve

INLET
RADIATOR (ou t f low port)
Passes or shuts o f f  f low to
se rv i ce  module space rad ia to r s
Con t ro l l ed  au toma t i ca l l y  by
NAA f low p ropo r t i on ing  valve
con t ro l l e r  or manua l ly  by
sw i t ches  on command module
main d i sp lay  conso le

Valve Por ts

Func t i on

Ac tua to r  I npu ts  Cont inuous 115 v ac, | ¢,
400 cps
Ac app l i ed  to p in A c loses
valve
Ac app l i ed  to p in B opens
valve

#Test f lowra te ;  equal to "C to R" and "D to R" system fu l l
f lows; " I  to A" and " I  to B" system fu l l  flows are 167 1b/hr
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L im i t  Switches

Closed Valve Swi tch

Open Valve Swi tch

Water -Glyco l  I n l e t
Pressure

AP

Ac tua t i on  Time

External Leakage

I n t e rna l  Leakage

Power Requirement

GLYCOL TEMPERATURE
CONTROL#®

Type and Func t i on

Input

Cont i nued /2 .20

0 L im i t  sw i tches  remove ac tua to r
power when valve reaches
ro ta t i ona l  extremes

Opens ac tua to r  motor connec t ion
to p in A when va lve reaches

‘ f u l l - c l osed  pos i t i on

Opens ac tua to r  motor connec t ion
to pin B when valve reaches
fu l  l -open pos i t i on
60 ps ig  max

0.5 psi max w i th  200 1b/hr
wa te r -g l yco l  at 70F

+17 sec max for  f u l l  r o ta t i ona l
s t r oke  in e i t he r  d i r ec t i on

1.04 x1073 cc/hr water-g lycol
max at 60 ps ig  and 70F
3.2 x 1072 cc/hr water-g lycol
max at 60 psi AP and 70F
8.4 va max at {15 v, | ¢,
400 cps

8200 10-43% 2.22

So l i d - s ta te  e l ec t ron i c  con t ro l
Con t ro l s  a-c power to g l yco l
temperature con t ro l  va lve
(2.42)
Modulates pos i t i on  of 2.42 to
con t ro l  m i x i ng  of hot wa te r -
glycol (from ECS heat loads)
and cold water -g lyco l !  ( f rom
space rad ia to r )  to produce
mixed temperature of 45 3F

Mixed wa te r -g l yco l  tempera ture :
res i s t ance  of g l yco l  tempera-
ture sensor (2.45)

#Refer  to p r ima ry  g l yco l  temperature  con t ro l  b lock  diagram
##Par t  number for  t h i s  item same as 3 .7 ;  d i f f e rences  in

ex te rna l  connec t ions  account  for  d i f f e rences  in requi rements
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Outputs

Valve Ro ta t i on
Outputs

Valve B rak ing
Output

Opera t ion

Temperature Con t ro l
Po in t s

a

Cont l inued/2,22

Pulsed or con t inuous  115 v ac,
400 cps ac
Modu la t i on  va r i ab le  from 0
pe rcen t  (no ou tpu t )  to  100
pe rcen t  {continuous ac)
Pin D ac c loses  2.42 to
decrease mixed temperature
Pin E ac opens 2.42 to
increase mixed temperature
32 6 v dc across pins D (=)
and E (+) i f  no ac (va lve
r o ta t i on  ou tpu t )  is p resen t

Compares ac tua l  mixed wa te r -
glycol temperature (2.45
r es i s t ance )  with desired
wate r -g l yco l  temperature
(value of f ixed in terna l
r e fe rence  res i s t ance ,  which
is equal to r es i s t ance  of
2.45 at 45F)
Comparison produces d i f f e rence
or e r ro r  s i gna l ,  which is am=-
p l i f i ed  and app l i ed  to 2 .42;
2.42 is d r i ven  in d i r ec t i on
to reduce sensed e r ro r  towards
zero

L i s ted  con t ro l  po in t s  show
ou tpu t s  produced as r esu l t  of
2.45 temperatures and
res i s tances
57.8F (1380 * |  ohms): 30 +20
pe rcen t  modu la t i on  of pu lses
which c lose 2.42
47.0F (1776 ohms): sustained
15 to 35 ms pu lses  which c lose
2.42
45.3F (1850 ohms): no pulses
45.0F (1860 ohms): deadband
cen te r  (no pulses
44.7F (1876 ohms): no pulses
43.0F (1956 ohms): sustained
15 to 35 ms pu lses  which open
2.42
31.5F (2600 +1 ohms): 30 *20
pe rcen t  modu la t i on  of pu lses
which open 2.42



Deadband

Deadband Center

Minimum Deadband

Maximum Deadband

Power Requirement

AZ

GLYCOL TEMPERATURE
SENSOR

Thermis tor

Pressure Loss

Output S ignal
(Instrumentation Section)

Bridge Exci tat ion Voltage
(Instrumentation Section)

Opera t i ng  Cu r ren t
(Instrumentation Section)

Ex te rna l  Leakage

0
a

Cont l nued /2 ,22

0 Deadband as 2.45 temperature
is va r i ed ;  l i s t ed  requ i rements
are summary of p reced ing  tem-
pe ra tu re  con t ro l  po in t s
45.0F (actual wa te r -g lyco l.
temperature = des i r ed
temperature)
Required temperature range
p roduc ing  no ou tpu t
44,7 to 45.3F

A l l owab le  temperature range
producing no output
Down to {but not including)
43F
Up to (but not inc luding)  47F°

® 2.5 va max w i th  no ac ou tpu t
[ 115 v, | ¢,  400 cps

820920-2 2.23

8064 +242 ohms at 20°F
6246 *150 ohms at 30°F
4874 +88 ohms a t  40°F
4320 *65 ohms at 45°F
3832 +69 ohms at  S0°F
3039 +73 ohms at 60°F
2429 *73 ohms at 70°F

1.5 in. H,0 max with 200 1b/hr
g l yco l  at 45F

0 at  25F to 29.5 mv rms at
75F w i th  load impedance of
270 ohms; 300 cps sq - t ype
wave w i th  rms magni tude
p ropo r t i ona l  to tempera tu re

2.70 £0.02 v rms, 300 cps
sq - t ype  wave

140 ma max (e f f ec t i ve )

2.6 x 10™% cc/hr water-glycol
max at  60 ps ig  and 70F
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GLYCOL FILL
CONNECTION

Temperature Range

Flow Capac i t y

Pre launch Leakage

Post Launch Leakage °

GLYCOL SHUTOFF VALVE

Con f i gu ra t i on  . ®
°

°

[|]

Valve Pos i t i ons

ON

OFF

Valve Ro ta t i on

Water -Glyco l  I n l e t
Temperature

Water -G lyco l  I n l e t
Pressure

AP

Ex te rna l  Leakage

In te rna l  Leakage

828350~1 2.24

35 t o  I 50F

200 1b/hr  wa te r -g l yco l  at 76F
and 2 psi AP max
300 1b/hr water -g lyco l  wi thout
damage

3.2 x 107% cc/hr water-g lycol
max at O to 60 ps ig  and 70F
(connected or  d i sconnec ted )

3.2 x 107% cc/hr wate r -g l yco l
max at 0 to 60 psig and O to
1 50F
| cc /h r  wa te r -g l yco l  max at 0
to 60 ps ig  and -240 to 240F

828570-2
828750-2

2.28

1 /4 - t u rn  manual shu to f f  valve
Poppet type w i th  be l l ows  shaf t
seal
Hex socket in sha f t  mates w i th
t u rn i ng  tool
828750-2 has extended shaf t

Open

Closed

90 deg c l ockw ise  from ON to
OFF
-40 to +I50F

0 to 60 ps ig

0.25 psi max w i th  200 1b/hr
wa te r -g l yco l  at 70F

3.9 x 107% cc/hr water-glycol
max at O to 60 ps ig  and 70F

2 cc /h r  wa te r -g l yco l  max at
0 tec 60 psi AP
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GLYCOL RESERVOIR

8 Design and Operation

Por t s

Capac i ty

Expu ls ion  Gas Pressure
Water -Glyco l  Pressure

Capab i l i t y

Normal

AP (Flow-Through)

Thermal Cooling (Boost
Flight Phase)

Cond i t i ons  for
L i s t ed  Ou t l e t
Temperatures

Ou t l e t  Temperatures

8 Ex te rna l  Leakage

Coolant

Expu ls ion  Gas

812850-1 2.29

Tank w i th  oxygen-p ressur i zed
b ladde r  for  wa te r -g l yco l
expu l s i on  at zero
Ba f f l ed  i n l e t  and ou t l e t  wa te r -
g l yco l  po r t s  m in im ize  i n te rm ix -
ing du r i ng  f l ow t h rough  ( s to red
f lu id  used as cooling mass)
Protection tabs (thickened
po r t i ons )  on bladder p reven t
ex t rus i on  in to  po r t s
Ribs on both sides of b l adde r
p reven t  t r app ing  of oxygen
( rese rvo i r  f u l l )  or wa te r -
glycol (reservoir empty)
OXYGEN
INLET (water-glycol)
OUTLET (water-glycol)
210 cu in. (8.2 1b water-glycol

a t  70F) min

18 to  27 ps ig

0 to 60 ps ig

Equal to expu l s i on  gas p ressu re
(reservoir neither fu l l  nor
empty )

0 .5  psi max w i th  200 1b/hr
wa te r -g l yco l  at  45F

Reservo i r  f i l l ed  wi th  45F
wa te r -g l yco l  at T= 0
200 1b/hr  f low
50F i n l e t  temperature step
change (45 to 95F) at T= 0
45F at T= 0
59F max at T = | minute
75F max at T = 3 m inu tes
84F max at T = 5 minu tes
89F max at T = 7 minutes

3.9 x 10” cc/hr water-glycol
"max at 60 ps ig  and 70F

| x 107% 1b/hr 0, max at
25 ps ig
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Bladder  Leakage

GLYCOL METERING VALVE

Valve Type and Func t i on

Valve Por ts

Valve Pos i t i ons  and
Ro ta t i on

Opera t i on

Water -Glyco l  I n l e t
Pressure

Water -Glyco l  Temperature

AP

Ex te rna l  Leakage

Cont i nued /2 .29

5.4 x 107% cc/hr water-glycol
max when f i l l ed  wi th  wa te r -
g l yco l  at 60 ps ig  and 70F
wi th  0 ,  side at 25 ps ig

828990- | 2.35

One - i n l e t ,  two -ou t l e t  manual
f low me te r i ng  valve
Permi ts  con t i nuous l y  va r i ab le
f low sp l i t  between two ou t l e t
po r t s

IN
BYPASS (out le t )
HX (out le t )
BP ( f u l l y  counterclockwise)
HX ( f u l l y  clockwise)
Continuous r o ta t i on  between
BP and HX (180 deg)

In BP posit ion (and in i n i t i a l
po r t i on  of 180-deg c l ockw ise
ro ta t i on )  a l l  f low is from IN
to BYPASS
In i n te rmed ia te  pos i t i ons ; f l ow
is sp l i t ;  as valve c l ockw ise
ro ta t i on  is con t i nued ,  IN to
BYPASS f low decreases from max
to zero as IN to HX f low
increases from zero to max
In f i na l  po r t i on  of [80-deg
c lockw ise  r o ta t i on  and in
fu l ly  clockwise posit ion (HX
position)  ,a l l  flow is from IN
to HX
Valve sha f t  has hex socket
which mates w i th  manual t u rn -
ing tool
0 to 60 ps ig

40 to I50F

0.30 psi max w i th  200 1b/hr
wa te r -g l yco l  at  70F in HX or

.BP pos i t i on

3.9 x 10% cc/hr water-g lycol
max at 0 to 60 ps ig  and 70F
in BP or HX pos i t i on
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I n t e rna l  Leakage

GLYCOL DIVERTER VALVE

Valve Type

Valve Por ts

Valve Pos i t i ons

BYPASS

NORMAL

Valve Ro ta t i on

Water -Glyco l  I n l e t
Pressu re

Water-Glyco l  I n l e t
Temperature

AP

Ex te rna l  Leakage

In te rna l  Leakage

BACKPRESSURE CONTROL
VALVE

Design and Opera t ion

r e

Cont inued/2 .35

2 cc /h r  wa te r -g l yco l  max at
0 to 60 psi AP (IN to HX in
BP pos i t i on  or IN to BYPASS
in HX position)

828950~ | 2.36

® One- i n l e t ,  two -ou t l e t ,  two-
pos i t i on  manual se lec to r  va lve
Valve sha f t  has hex socket
which mates w i th  manual t u rn -
ing tool

I n l e t
Normal (out le t )
Bypass (out let )

Wate r -g l yco l  f lows from i n l e t
to bypass port

Wa te r -g l yco l  f lows from i n l e t
to normal por t

90 deg c lockw ise  from BYPASS
to NORMAL
0 to 60 ps ig

40 to I50F

0.30 psi max w i th  200 1b/hr
wa te r -g l yco l  at 70F in BYPASS
or NORMAL pos i t i on

3.9 x 107% cc/hr water-glycol
max at 0 to 60 ps ig  and 70F
in BYPASS or NORMAL pos i t i on
2 cc /h r  wa te r -g l yco l  max at
0 to 60 psi AP ( i n l e t  to
normal in BYPASS pos i t i on  or
i n l e t  to bypass in NORMAL
position)

829170-1 2.39

E lec t r i ca l l y  ac tua ted  p inch
valve ( f l ex ib le  l iner con-
s t r i c t ed  by damper and anv i l )
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Por t s

Ac tua to r  I npu ts

Open Signal
(Re t rac t  Damper)

Close Signal
(Extend Damper)

Output (L im i t  Switch
Contact Trans fe r )

Opera t i ng  Pressure Range
(Steam Side)
AP

Steam

Water -Glyco l

Ac tua t i on  Time

Ex te rna l  Leakage

Steam

Water -Glyco l

O

Cont i nued /2 .39

Modulated to con t ro l  steam
backpressure in g l yco l  evapo-
ra to r
Wa te r -g l yco l  heats steam
res t r i c t i on  to p reven t  f r eez ing

Steam i n l e t  (duct f l ange )
Steam out let  (duct flange)
Glycol in le t  ( f i t t i ng  end)
Glycol ou t l e t  ( f i t t i ng  end)

Pulsed or con t inuous  115 v ac,
| ¢,  400 cps
Signal  d r i ves  valve towards
open pos i t i on ,  decreas ing
steam backpressure

Pulsed or cont inuous 115 v ac,
I ¢ ,  400 cps
Signal  d r i ves  valve towards
c losed pos i t i on ,  i nc reas ing
steam backpressure

Switch c losed  when valve f u l l y
c losed
Switch open when valve f u l l y
open or modulated
0 to 14.7 psia (0 to 760 mm
Hg abs)

2 mm Hg max w i th  7.5 l b / h r
dry steam f low at 4 mm Hg abs
and 40F i n l e t  ( va l ve  in f u l l
open pos i t i on )

0.15 psi max w i th  200 1b/hr
at 70F

58 sec max f u l l  c losed to
f u l l  open or reverse w i th
cont inuous  power app l i ed

Leakage from hous ing  ex te rna l
su r face  (cabin) to steam s ide
6 x 107% 1b/hr N, (test f lu id)
max at 15 ps ig

10.4 x 10% cc /h r  wa te r -g l yco l
max at 60 ps ig  and 70F
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Cont inued/2 .39

Internal Leakage 3 x 107% Ib/minute N, (test
(Steam Side) f l u i d )  max at 0.1 psi (5.17

mm Hg) AP
Power Requirement 0.07 a (8 va) max at 115 v,

| ¢,  400 cps

GLYCOL EVAPORATOR 820956-2 2.40
TEMPERATURE CONTROL¥*

Configuration Two c i rcu i ts  (backpressure
con t ro l  sec t i on  and water
control section) with separate
i npu ts  and ou tpu t s

BACKPRESSURE CONTROL SECTION

Func t i on  Con t ro l s  g l yco l  evapora to r
(2.6 or 2.7) wate r -g l yco l
ou t l e t  temperature to 41.5
*1 .5F by modu la t i ng  pos i t i on
of backpressure con t ro l  va lve
(2.39)

I npu t s

Mode Control Resistance of rad ia to r  water-
g l yco l  ou t l e t  temperature
sensor (2.47)

Minimum Pressure C losure  of steam p ressu re
Control switch (8.24)

| Temperature Con t ro l  Res is tance of evapora to r
wa te r -g l yco l  ou t l e t  tem-
pe ra tu re  sensor (2.23)

Output ® Pulsed or con t inuous  115 v ac,
400 cps ac
Modu la t i on  va r i ab le  from O
(no output) to 100 pe rcen t
(continuous ac)
Pin M ac opens 2 .39,  decreas-
ing steam p ressu re  and in-
c reas ing  coo l i ng

® Pin L ac c loses 2.39,  in-
c reas ing  steam p ressu re  and
decreas ing  cool ing

#Re fe r to  p r ima ry  g l yco l  temperature  con t ro l  b lock diagram
and secondary g l yco l  temperature  con t ro l  b lock  diagram
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‘Opera t ion

Mode
Mode

Mode Con t ro l

Minimum Pressure
Con t ro l

Temperature Con t ro l

Control, Standby

Output

I npu t s

Cont inued/2 .40

Switches from standby (2.39
closed) to evaporative mode
(2.39 modulated by 2.23 sig-
nal) in response to 2.47 when
r ad ia to r  wa te r -g l yco l  ou t l e t
temperature is excess ive
Switches from evapo ra t i ve  to
standby mode in response to
2.47 when rad ia to r  coo l i ng  is
su f f i c i en t

Ma in ta i ns  steam pan p ressu re
above f r eez ing  by c l os i ng  2.39
in response to 8.24
Ma in ta i ns  2.39 c losed un t i l
minimum steam pan p ressu re  is
res to red

Modulates pos i t i on  of 2.39 in
response to 2.23 to ad jus t
steam p ressu re  (and, therefore,
steam sa tu ra t i on  t empera tu re )
to ma in ta i n  2.6 wa te r -g l yco l
ou t l e t  temperature w i t h i n
con t ro l  band when 2.40 is in
evapo ra t i ve  mode
2.23 input  has no e f f ec t  on
2.39 pos i t i on  i f  2.40 is in
standby mode ( in  response to
2.47) or is in  min imum pres=-
sure s ta te  ( in  response to
8.24)

(m
]

This ou tpu t  ob ta i ned  w i th
l i s t ed  inpu ts
50 +10 pe rcen t  modu la t i on  of
c l ose -va l ve  pu lses

® |7  ms min pu lse w id th

48.5F or less (7622 =I ohms or
g rea te r )  a t  2.47
Any temperature ( r es i s t ance )
a t  2 .23  \

® 8.24 open !
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Mode Control,
Evapora t i ve  Mode

Outpu t

I npu ts

Minimum Pressure
Cont ro l

Temperature Con t ro l

Fixed Cond i t i ons  for
L i s t ed  Con t ro l
Po in ts  and Deadband
Cont ro l  Po in t s

a
a

Continued/2.,40

One t yp i ca l  case for  evapora-
t i ve  mode shown; compare w i th
Deadband Center under Tempera-
ture  Con t ro l ;  a l l  con t ro l
po in t s  l i s t ed  under Temperature
Con t ro l  are for  evapo ra t i ve
mode

No close-valve pulses (with
l is ted inputs)
50F (7355 | ohms) at 2.47
41.5F (4701 +4 ohms) at 2.23
8.24 open
Continuous a-c to c lose 2.39
when 8.24 is closed (steam
pressure  near f r eez ing  cond i -
t ion) ;  8.24 closure overrides
other  inpu ts
Output con t ro l l ed  by 2.23 and
2.47 when 8.24 is open (steam
pressure  above f r eez ing
cond i t i on )

50.5F (7269 +4 ohms) at 2.47
8.24 open

L i s ted  con t ro l  po in t s  show
ou tpu t s  produced as r esu l t  of
2.23 temperatures and res i s -
tances du r i ng  evapo ra t i ve
mode
77.8F (2050 ohms): continuous
ac to open 2.39
66. IF (2650 ohms): pulsed or
cont inuous ac to open 2.39
58.8F (3000 %1 ohms): 50
*15 pe rcen t  modu la t i on  of
pu lses to open 2.39;  w id th  =
17 ms min
42.4F (4602 ohms): pulses to
open 2.39 (w id th  = 17 t o  35
ms; pe r i od  = 500 to  3000 ms)
41.6F (4690 £1 ohms): no
pu lses
41.5F (4701 ohms): deadband
cen te r  (no pulses)
41.4F (4710 t I  ohms): no
pulses
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Cont inued/  2,40

40.6F (4802 *1 ohms): pulses
to close 2.39 (width = 17 to
35 ms; period = 500 to 3000 ms)
23.9F (7000 I ohms): 50 * i5
pe rcen t  modu la t i on  of pu lses
to c lose 2.39;  w id th  = 17 ms
min
20.3F (8000 ohms): pulses or
cont inuous  ac to c lose 2.39
5.1F (12,000 ohms): contin-
uous ac to c lose 2.39

oDeadband Deadband as 2.23 temperature
is va r i ed ;  l i s t ed  requi rements
are summary of p reced ing
con t ro l  po in t s

Deadband 41.5F (actual water-glycol
Center temperature = des i r ed

t empe ra tu re )

aMinimum Required temperature range
Deadband p roduc ing  no ou tpu t

41.4 to 41.6F

Maximum A l l owab le  temperature range
Deadband producing no ou tpu t

Down to (but not including)
40.6F
Up to  (but not including)
42.4F

o
e

WATER CONTROL SECTION

Func t i on  Con t ro l s  g l yco l  evapora to r
water cont ro l  valve (5.29) to
supply water to g l yco l  evapor-
ator (2.6) for cooling without
water ca r r yove r  i n to  steam
duct

I npu t s

Mode Con t ro l  Contact  t r ans fe r  of backpres-
sure cont ro l  valve (2.39
l im i t  sw i t ch

Wetness Con t ro l  Res is tance of wick temperature
sensor (2.49)

Reference Resis tance of evapora to r
wa te r -g l yco l  i n l e t  temperature
sensor (2.50
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Output C i r cu i t s

Con f i gu ra t i on

Rat ing

Opera t ion

HE de Con t ro l

Water Con t ro l

Con t inued /2 .40

D-c power supply  p rov ides
vo l t age  for  5.29
Pos i t i ve  side of supply con=
nected d i r ec t l y  to 5 .29
so leno id
Negative (return) side of
supply connected to 5.29
so leno id  th rough  t r ans i s to r
sw i t ch  which is c losed  to
ene rg i ze  valve

28 +6, =-3 v dc at 8 w max
between pins P (+) and R (=)
for  ene rg i zed  5.29
0 +0 .1 ,  -0 v dc between pins P
and R for  deenerg ized 5.29

Standby mode: ma in ta i ns  5.29
c losed  when 2.39 is c losed
(2.39 l im i t  sw i t ch  c l osed )
Evapora t i ve  mode: pe rm i t s
2.49 and 2.50 to con t ro l  5.29
when 2.39 is modulated (2.39
l imi t  switch open)

Control (2.49) and reference
(2.50) inputs are compared to
main ta i n  wicks wet w i t hou t
water carryover
Temperature of 2.49 can vary
between 2.6 wa te r -g l yco l  i n l e t
temperature and sa tu ra t i on  tem=
pe ra tu re  of steam; when wicks
are wet, 2.49 temperature
decreases toward steam sa tu ra -
t i on  tempera tu re ;  2.49 res i s -
tance increases and turns o f f

"water to 2 .6 ;  when wicks are
dry ,  2.49 temperature i nc reases ,
res i s t ance  decreases,  and water
is tu rned on
2.50 p rov ides  va r i ab le  r e fe r -
ence for  2.49 to compensate
for  va r i a t i ons  in heat load
to 2 .6 ;  when 2.6 wa te r -g l yco l
i n l e t  temperature i nc reases ,
co r rec t  wick we t t i ng  occurs at
a h ighe r  tempera tu re ;  decreased
2.50 res i s t ance  is used to
compensate for  t h i s  e f f ec t
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Cont i nued /2 .40

Water Con t ro l

Fixed Cond i t i on  2.39 l im i t  sw i t ch  open
for L i s t ed
Con t ro l  Po in t s

Con t ro l  Po in t s  O L i s t ed  con t ro l  po in t s  show
5.29 pos i t i on  as r esu l t  of
2.49 and 2.50 temperatures
and res i s t ances  du r i ng
evapo ra t i ve  mode

2.50 2.49
Resis tance Res i s tance

ohms (ohms)

5.29 Open 5.29 Closed
8094 (46F) <8250 (245.21F) =B416 (<44.39F)
7355 (50F) <7895 (247.03F) 28088 (<46.03F)
5833 (60F) <7086 (251.58F) ‘27412 (<49.68F)
4661 (70F) =6470 (=55.50F) =26890 aged
3752 (80F) =<5993 (258.82F) 26486 (<55.39F)
3041 (90F) <5620 (261.63F) =26170 (<57.56F)
2690 (96F) =<5435 (263.11F) 26014 (<58.67F)

Power ® | I 5v ,  | ¢,  400 cps
® 8 va max w i th  backpressure

con t ro l  sec t i on  and water
con t ro l  sec t i on  unac t i va ted

® 25 va max w i th  100 pe rcen t
modu la t i on  from backpressure
con t ro l  sec t i on  and water
con t ro l  sec t i on  ac t i va ted

GLYCOL TEMPERATURE 828540-3 2.42
CONTROL VALVE

Flow Capacity 200 to 250 lb /h r  water -g lyco l
at 70F and 5.75 psi AP

Flow Me te r i ng  L i nea r  w i t h i n  10 pe rcen t  from
zero to f u l l  f low w i th  5.75
psi AP

Ex te rna l  Leakage 5.2 x 107% cc /h r  wa te r -g l yco l
max at  60 ps ig  and 70F

COMBINED CIRCUIT REQUIREMENTS §

#5.29 may be e i t he r  open or c losed  between res i s t ances  l i s t ed
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I n t e rna l  Leakage

Power Requirement

GLYCOL TEMPERATURE SENSOR

Con f i gu ra t i on

Sensing Element Res i s tance

Ex te rna l  Leakage

GLYCOL SHUTOFF VALVE

Opera t i ng  Pressure

In l e t  Temperature
Flow Capac i t y

Ex te rna l  Leakage

In te rna l  Leakage

GLYCOL TEMPERATURE
SENSOR

Con f i gu ra t i on

Power Requirement

Cont inued /2 .42

10 cc/min water -g lyco l  max at
5.75 psi  AP

8 va max, 15 v, I f ,  400 cps

820980-2-1 2.45

Two i den t i ca l  sens ing  e l e -
ments (one for back-up)
Each e lement  cons i s t s  of
s i ng le  nega t i ve  tempera tu re
coe f f i c i en t  t he rm is to r
Each t he rm is to r  is enc losed
in g lass probe

+ 3296 +280 ohms at 20F
2614 £139 ohms at 30F
2084 51  ohms at 40F
1860 £28 ohms at 45F
1663 +42 ohms at SOF
1336 +58 ohms at 60F
1082 +66 ohms at 70F
1.3 x 107 cc/hr water-g lycol
max at 60 ps ig  and 70F ”

828490-2 2.46

® 0 to 60 ps ig  i n l e t
® 0 to 60 psi AP (valve c losed)

0 to I50F

200 l b /h r  wa te r -g l yco l  at 70F
and | psi AP max
5 amp max, 28 vdc

“2.6 x 107% cc/hr  water -g lyco l
max at 0 to 60 psig and 70F

® 3.2 x 107% cc/hr  water g lycol
max at O to 40 ps ig  and 70F

® | cc/hr  water -g lyco l  max at
40 to 60 ps ig  and 70F

820980-4 CO 2.47

® Two i den t i ca l  sens ing  e lements
(one for backup
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Sens ing  Element
Res i s tance

GLYCOL PUMP

Type and Func t i on

Por ts

Ex te rna l  Leakage

Pr imary  C i r cu i t

Secondary C i r cu i t

Pr imary  Accumulator
I so la t i on  Valve Pos i t i ons

Counterc lockwise

Clockwise

Con t i nued /2 .47 ,  2.50

® Each element has two matched
nega t i ve  tempera tu re  coe f f i -
cient thermistors in series

® Each t he rm is to r  is enc losed
in g lass probe

9356 +117 ohms at 4OF
7355 +92 ohms at S50F
5833 +73 ohms at 60F
4661 +58 ohms at 70F
3752 +47 ohms at 80OF
3041 +38 ohms at 90F
2482 +31 ohms at | 00F

1.3 x 10~* cc/hr water-g lyco l
max at 60 ps ig  and 70F

825070-2 2.48

Mo to r -d r i ven  cen t r i f uga l
pumps which c i r cu la te  wa te r -
g l yco l  in two separate  c i r -
cui ts  (primary and secondary)

0 Al l  po r t s  are f i t t i ng  ends
except cabin re fe rence  po r t s

® PRIM INLET
® PRIM OUTLET
® Pump ou t l e t  p ressure  sens ing
® Accumulator water-glycol

p ressu re  sens ing  (for quan t i t y
i n s t r umen ta t i on )

® Accumulator cabin re fe rence
(screened opening to cabin)

® SEC INLET
® SEC OUTLET
® Pump ou t l e t  p ressu re  sens ing
® Accumulator wa te r -g l yco l

p ressu re  sens ing ( f o r  quan t i t y
i ns t rumen ta t i on )

® Accumu la to r  cab in  r e fe rence
(screened opening to cabin)

Open

Closed



Contl inued/2.48

In l e t  f i l t e r  t raps contaminants
Me ta l - be l l ows  f l u i d  accumulator
stores water-glycol and refer-
ences pump i n l e t  p ressu re  to
cabin p ressu re ;  accumulator
p rov ides  make-up wa te r -g l yco l
for  en t i r e  p r ima ry  g l yco l
c i r cu i t  and accepts  wa te r -
glycol  due to thermal
expansion
Normal ly  open accumulator
i so l a t i on  va lve can be c losed
i f  accumulator  leakage is
excess i ve ;  va lve is hex -d r i ven
(by manual turning tool)
E i the r  of two pa ra l l e l
(redundant) motor-driven
cen t r i f uga l  pumps can be
se lec ted  by ex te rna l  manua l l y
opera ted  sw i t ches ;  swing check
valve in d ischarge  l i ne  of
each pump p reven ts  f l u i d  re-
c i r cu la t i on  th rough  unused

um
3-¢,  400-cps i nduc t i on  motor

, d r i ves  impel ler  of each cen-
t r i f uga l  pump; magnet on
impe l l e r  sha f t  is coup led  to
magnet on motor sha f t  t h rough
p las t i c  s t a t i c  seal

Operation (Primary
Ci r cu i t

Opera t ion  (Seconda ry  Same as p r ima ry  c i r cu i t  except
C i r cu i t )  secondary c i r cu i t  has s i ng le

pump and no accumulator
i so l a t i on  valve

Water-Glycol I n l e t  7.5 psig nom (accumulator
Pressure pa r t i a l l y  f u l l )  at 70F av

wate r -g l yco l  temperature (ave
tempera ture  for en t i r e  water-
glycol c i r cu i t )

Water -Glyco l  I n l e t  96F max
Temperature

F i l t r a t i on  ® 50 mic rons  nom
(Each Inlet F i l t e r )  70 microns abs
Accumulator Displacement
(Storage Capacity)

Primary ~ 60 cu in. (2.34 1b water-g lycol
at 70F) min with pressure change
from 2 ps ig  to 24 ps ig
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Secondary

Centrifugal Pumps
Design Flow Rate

Pressure Rise

External Leakage
Pr imary  C i r cu i t

Secondary C i r cu i t

Check Valve Check
Leakage (Each Primary
Circui t  Check Valve)
I so l a t i on  Valve I n te rna l
Leakage

Power Requirement
(Each Motor

WICK TEMPERATURE SENSOR

Con f i gu ra t i on

*

Continued/2.48
35 cu in. (1.37 1b water-glycol
at 70F) min with pressure change
from 2 ps ig  to 24 ps ig

200 1b/hr  wa te r -g l yco l  nom
36 ps id  min wi th  200 1b/hr
wa te r -g l yco l  f low

4.2 x 103 cc/hr water-glycol
max at 60 ps ig  and 70F
4.2 x 1073 cc/hr water-glycol
max at 60 ps ig  and 70F

5 cc /h r  wa te r -g l yco l  max at
36 psi AP and 70F

2.5 x 1073 cc/hr water-g lycol
max at 60 psi i n l e t - t o -
accumulator  AP
I t5  v ac, 3 ¢ ,  400 cps
52 w max w i th  200 1b/hr  water=-
g l yco l  f low and 36 ps id  p res-
sure r i se

820972-2 2.49

Two tempera tu re -sens ing
elements and s i ng le  e l ec t r i -
cal connec tor
Sensing elements are i den t i -
cal (one for backup)
Each element has two matched
nega t i ve - tempera tu re -
coe f f i c i en t  thermistors in
se r i es
Each t he rm is to r  is sealed in
glass cy l i nde r  which is pro-
t ec ted  by metal cap; capped
cy l i nde r  extends from molded
probe
Four probes are a t t ached  to
wicks in g l yco l  evapora to r
(2.6) ;  e lectr ica l  connector
mounts in mat ing  boss in
2.6 hous ing ;  e l ec t r i ca l  w i res
connect wick-mounted probes
to housing-mounted connector
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Func t i on

Sensing E lemen t:
Res i s t ances

External Leakage

GLYCOL TEMPERATURE SENSOR

Same as I t em  2 .47

PRESSURE CAP

Func t i on  and Opera t ion

Water-Glyco l  Pressure

Water -Glyco l  Temperature

Ex te rna l  Leakage

Pre launch

Pos t  Launch

0O
 

e
e

s
 

e
e

e

Contl inued/2.49

Senses temperature of 2.6
w i cks ;  sensed temperature
used to con t ro l  wick wetness

8495 x41 ohms at 44F
7355 +37 ohms at 50F
5833 +31 ohms at 60F
4661 *26 ohms at 70F
3752 +22 ohms at 80F
3041 x19 ohms at 90F
2482 +16 ohms at 100F

E lec t r i ca l  connector  i ns ta l l ed
in mating boss and test pres-
sure app l i ed  from pin side to
so lde r -po t  s ide
6 x 107% lb /hr  0, max at
6 ps ig  and 70F

820980-4 2.50

829140- | 2 .51

Quick -d isconnec t  p ressure  cap;
mates w i th  qu i ck -d i sconnec t
n i pp le  and forms p ressure  seal
when connected
Pressure cap co l l a r  is re-
t r ac ted  to connect cap to
n ipp le ;  when co l l a r  is re-
leased ,  cap l ocks to n i pp le
Co l l a r  is a lso r e t r ac ted  to
d isconnec t  cap from n ipp le

0 to 60 ps ig

-65 to +I50F

3.2 x 10°2 cc/hr water-glycol
max at 0 to 60 ps ig  and 70F

3.2 x 1072 cc/hr water-glycol
max at 0 to 60 ps ig  and 0 to
I50F
| cc /h r  wa te r -g l yco l  max at
0 to 60 ps ig  and -240 to +240F |
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GLYCOL DIVERTER VALVE
{SUIT HT EXCH SECONDARY
GLYCOL]#*

Valve Type

Va l ve  Ports

Valve Pos i t i ons

BYPASS [BYPASS]

NORMAL [FLOW]

Valve Ro ta t i on

Water -G lyco l  I n l e t
P ressu re

Water -Glyco l  I n l e t
Temperature

AP

Ex te rna l  Leakage

In te rna l  Leakage

829190-1 2.52

One - i n l e t ,  two -ou t l e t ,  two-
pos i t i on  manual se lec to r  va lve
Valve sha f t  has hex socket
which mates w i th  manual t u rn -
ing tool

I n l e t
Normal (out le t )
Bypass (out le t )

Wate r -g l yco l  f lows from i n l e t
to bypass por t

Wa te r -g l yco l  f lows from i n l e t
to normal por t

90 deg c l ockw ise  from BYPASS
to NORMAL

0 to 60 ps ig

40 to i50F

0.30 psi max w i th  200 1b/hr
wa te r -g l yco l  at 70F in BYPASS
or NORMAL pos i t i on

3.9 x 107% cc /h r  wa te r -g l yco l
max at 0 to 60 ps ig  and 70F
in BYPASS or NORMAL pos i t i on

2 cc /h r  wa te r -g l yco l  max at
0 to 60 psi AP ( i n l e t  to
normal in BYPASS pos i t i on  or
i n l e t  to bypass in NORMAL
pos i t i on )

#Names in b racke t s  are ECU coo lan t  con t ro l  panel mark ings
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GROUP 3. CABIN PRESSURE AND TEMPERATURE CONTROL

CABIN PRESSURE RELIEF VALVE 810450-3 3.1

Con f i gu ra t i on

Manual Ove r r i de  Pos i t i ons
(One Section Does Not Have
Dump Posit ion)

Closed

Normal

Boost & Reent ry

Dump

Operating Ambient Pressure
Range
Pos i t i ve  Pressure  Re l i e f

Nega t i ve  P ressu re  Re l i e f

Effect ive Flow Area (CA)
fo r  Each Sec t i on

Ou t f l ow  °

I n f l ow

Pos i t i ve  P ressu re  Leakage

Nega t i ve  P ressu re  Leakage

Two independent pressure
r e l i e f  va lve  sec t i ons  w i th
manual ove r r i des
E i t he r  sec t i on  w i l l  ou t f l ow  t o
l im i t  cab in - t o -amb ien t  AP
(posi t ive pressure r e l i e f )
E i the r  sec t i on  w i l l  i n f l ow  to
l im i t  ambient=- to-cabin AP
(negative pressure r e l i e f )

Wi l l  not open au toma t i ca l l y

Au tomat i c  w i th  l im i t ed  f low

Automat ic  w i th  f u l l  f low

Manua l l y  open w i th  f u l l  f low

0 to  25 psia

6.0 40 .2 ,  -0 .4  psi cab in - t o~
ambient  AP

25 in .  H20 ambient- to=-cabin
AP max

1.50 sq in.  min {boost & re=-
entry and dump pos i t i ons )
0.039 to 0.130 sq in. (normal
pos i t i on

0.75 sq in .  min (boost  &
reentry and dump posit ions)
6 x 10=* 1b/minute 0, max with
5.5 ps ia  cab in  and 0.5 ps ia
ambient

215 scc /m inu te  0p max w i th
‘8 - in .  H,0 ambient-to~-cabin AP



CABIN HEAT EXCHANGER

Type

Por t s

Pr imary  Fu l l -Coo l i ng
Mode

Heat T rans fe r  Rate

Gas-Side Parameters

Wate r -G lyco l -S ide
Parameters

Pr imary  Fu l l -Hea t i ng
Mode

Heat T rans fe r  Rate

Gas-Side Parameters

Wate r -G lyco l -S ide
Parameters

e
0

0
6

 
0

0
oO

 
a 

[ 
I 

BN
 B

N 
JN

 J
a

812150-1 3.2

P la te - f i n ,  sandwich-cons t ruc-
t i on ,  cab in -gas - t o -wa te r -
g l yco l  heat exchanger
Two separa te  coo lan t  c i r cu i t s
(p r ima ry  and secondary wa te r -
glycol)
Sing le -pass  on gas s i de ,  two-
pass on each water-glycol side
Wate r -g l yco l  f low is coun te r -
cross to cab in -gas  f low

PRIMARY INLET (boss)
PRIMARY OUTLET (boss)
SECONDARY INLET (boss)
SECONDARY OUTLET (boss)
Cabin gas in le t  ( p ro tec t i ve
screen over core i n f l ow  face)
Cabin gas ou t l e t  (core out f low
face

Heat t r ans fe r  ra te  w i th  l i s t ed
gas -s i de  and wa te r -g l yco l - s i de
pa rame te rs
892 B tu /h r  min

297 l b /h r  0,  f low
76.5F i n l e t  temperature
5 psia i n l e t  p ressu re
167 1b/hr flow
58.9F i n l e t  temperature
60 ps ig  max i n l e t  p ressu re

Heat t r ans fe r  rate w i th  l i s t ed
gas -s i de  and wa te r -g l yco l - s i de
parameters
236 B tu /h r  min

297 lb/hr 0, flow
76.5F i n l e t  temperature
5 psia i n l e t  p ressure
200 1b/hr  f low
85F i n l e t  temperature
60 ps ig  max i n l e t  p ressu re



Cont inued/3. 2
Secondary Cooling Mode

Heat T rans fe r  Rate D Heat t r ans fe r  rate w i th  l i s t ed
gas -s i de  andwa te r -g l yco l - s i de
parameters
1132 B tu /h r  min

297 1b/hr  0,  f low
76.5F i n l e t  tempera tu re
5 psia i n l e t  p ressure

167 1b/hr f low
55F inlet temperature
60 psig max inlet pressure
0.0042 1b / f t 3 - i n .  H0@ 200 phr
0.0059 1b / f t 3 - i n .  H,0@ 250 phr
0 .0076  1b / f t 3 - i n .  H,0@ 300 phr
0.0095 1b/ f t3- in .  H,0@ 350 phr
0.0115 1b / f t 3 - i n .  H,0@ 400 phr

Gas-Side Parameters

Water-Glycol=-Side
Parameters

Gas~-Side pAP

Typ i ca l  Gas-Side AP

Cond i t i ons  0 Typ i ca l  cond i t i ons  for 5 -ps ia
cabin

® 300 1b/hr  cabin gas weight  flow
® 0.0285 Ib /cu  f t  cabin gas

density (p)
AP 0.267 in. H,0

I psi max w i th  200 1b/hr
wa te r -g l yco l  at 70F

Water-Glycol=-Side AP
(Primary or Secondary)
Ex te rna l  Leakage
(Primary or Secondary)

6.8 x 107% cc/hr water-g lycol
max at 60 ps ig  and 70F

CABIN TEMPERATURE 820110-3 3.6
ANTICIPATOR

Con f i gu ra t i on  ® Two e l ec t r i ca l l y  i den t i ca l

*Secondary coo l i ng  f low in system va r i ab le  from 0 to 200.
1b/hr

sens ing  e lements -

One element  is t he rma l l y
lagged,  the o the r  is  unlagged
Each e lement  has two matched
nega t i ve  temperature  coef -
f i c i en t  t he rm is to r s  In se r i es
Each t he rm is to r  is enc losed in
g lass  probe



Cont inued /3 .6

® The rm is to r s  for  unlagged
element  are exposed d i r ec t l y
to cabin heat exchanger
(3.2) outlet i

® The rm is to r s  for  lagged element
are sealed in thermal i nsu la -
t i on

Sensing Element Resistance 2330 #58 ohms at 70F i
2089 +51 ohms at 75F
1876 £47 ohms at 80F

Time Cohstant of Lagged 4.0 *1.0 minutes for 63.2 i
Element pe rcen t  of app l i ed  step in

3 - i n .  dia duct  w i th  20 cfm 02
f low at 14.7 psia

Time Constant  of  Unlagged 6 sec max for 63.2 pe rcen t  of  i
Element app l i ed  step in 3 - i n .  d ia duct

w i t h  20 cfm 0, f low at 14.7
psia

| CABIN TEMPERATURE 8200 10 -4  3.7
| CONTROL# ’-

Type and Func t i on  ® So l i d - s ta te  e l ec t ron i c
| con t ro l

® Con t ro l s  a-c power to cabin
temperature con t ro l  va lve

| ( 2 .13 )
| ® Modulates pos i t i on  of 2.13

to ad jus t  g l yco l  f low
th rough  cabin heat exchanger
(3.2) unt i l  selected cabin
temperature is ob ta i ned

Inpu ts

Temperature ® Se lec ted  cabin tempera ture :
res i s t ance  of NAA cabin tem-
pe ra tu re  se lec to r

® Actual  cabin tempera ture :
resistance of cabin tem-

| pe ra tu re  senso r  (3.8)

#Refer  to cabin temperature  and g l yco l  pump con t ro l  b lock
diagram

##Par t  number . for  t h i s  item same as 2 .22;  d i f f e rences  in
ex te rna l  connect ions  account  for  d i f f e rences  in requi rements
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Cont inued /3 .7

Rate=-of=-Change Cabin temperature rate-of-
(Overshoot) Control change: resistance rat io

of lagged and unlagged
elements of cabin temperature
ahticipator (3.6)

Outputs

Valve Ro ta t i on  ® Pulsed or con t inuous  |15  v ac,
Ou tpu t  400 cps ac

Modu la t i on  va r i ab le  from 0
percent (no output) to 100
pe rcen t  ( con t i nuous  ac)
Pin D ac r o ta tes  2.13 to
decrease cabin a i r  temperature
Pin E ac r o ta tes  2.13 to
inc rease  cabin a i r  temperature

Valve Braking 32 6 v dc across pins D (=)
Output and E (+) i f  no ac (valve

rotat ion output) is present
Opera t i on

Temperature Con t ro l  ® Compares se lec ted  cab in  tem=-
: pe ra tu re  (NAA se lec to r )  and

actual cabin temperature (3 .8)°
Comparison produces d i f f e rence
or e r ro r  s i gna l ,  which is
amp l i f i ed  and app l i ed  to 2 .13;
2.13 is d r i ven  in d i r ec t i on  to
reduce sensed e r ro r  towards
zero

Temperature Compensates for  con t ro l - l oop
Rate-of-Change time lag (time interval
Con t ro l  between temperature co r rec t i on

and co r rec t i on  sensing);
because of lag ,  use of temper-
a tu re  e r ro r  s i gna l  only  would
resu l t  in ove rco r rec t i on
3.6 p rov ides  ra te -o f - change
s igna l ,  which an t i c i pa tes  new

. t empe ra tu re  a t  t empe ra tu re -
sensing point (3.8)
Signal from 3.6 is combined
wi th  e r ro r  s i gna l ;  t h i s
i n t roduces  t ime - l ead  com=
ponent i n to  t o ta l  s i gna l ;
t h i s  lead component com-
pensates fo r  con t ro l - l oop
time lag
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Temperature Con t ro l

F ixed Cond i t i ons
for  L i s t ed  Con t ro l
Po in t s  and Deadband

Con t ro l  Po in t s

Deadband

Deadband
Center

Minimum
Deadband

Max imum
Deadband

o
a

a
a

e

Cont i nued /3 .7

77F (2000 | ohms) at both
lagged and unlagged 3.6
elements ( tempera tu re  rate of
change = 0
75F (229 ohms) at cabin tem-
pe ra tu re  se lec to r

L i s t ed  con t ro l  po in t s  show
ou tpu t s  produced as r esu l t
of 3.8 temperatures and
res i s tances
89.1F (1550 = |  ohms): 30 +20
pe rcen t  modu la t i on  of pu lses
which decrease cabin a i r
t empe ra tu re  :

77.0F (2001 ohms): sustained
I5 to 35 ms pu lses which de-
crease cabin a i r  temperature
75.3F (2076 ohms): no pulses
75.0F (2089 ohms): deadband
cen te r  (no pulses)
74.7F (2100 ohms): no pulses
73.0F (2182 ohms): sustained
15 to 35 ms pu lses  which in-
crease cabin a i r  temperature
59.9F (2920 +i ohms): 30 +20
pe rcen t  modu la t i on  of pu lses
which inc rease cabin a i r
t empe ra tu re

Deadband as 3.8 temperature is
va r i ed ;  l i s t ed  requ i rements
are summary of p reced ing  con-

t r o l  po in t s
75.0F (actua l  cabin tempera-
ture = se lec ted  cabin tempera-
t u re )

Requi red temperature range -
p roduc ing  no ou tpu t
74.7 to 75.3F

A l l owab le  temperature  range
p roduc ing  no ou tpu t
Down to (but not including)
713F
Up to  (but not including)
77F



Rate-of~-Change Con t ro l  m]

a

Reference Ac tua t i on  m)
Time

aRate-of~-Change
Ac tua t i on  Time

o

Ac tua t i on  Time Ra t io
(Rate-of-Change/
Reference)

Power Requirement

CABIN TEMPERATURE SENSOR

Con f i gu ra t i on  ®

Cont inued /3 .7
Rate-of -change requi rement  is
s ta ted  as r a t i o  of two cabin~
tempera tu re - con t ro l - va l ve
ac tua t i on  t imes
Rat io  ob ta i ned  by d i v i d i ng
ra te -o f - change  ac tua t i on  time
by re fe rence  ac tua t i on  time
Ro ta t i on  time of 2.13 from
f u l l  "Cc" to f u l l  "H" with
below inpu ts
0 ohms at cabin temperature
se lec to r
2600 | ohms at 3.8
Open c i r cu i t s  at both lagged
and unlagged elements of 3.6
Ro ta t i on  time of 2.13 from
fu l l  "C" to f u l l  "H" w i th
below inpu ts
L i s ted  inputs  rep resen t  cond i -
t i on  of no cab in - tempera tu re
e r ro r  and nega t i ve  t empera tu re
rate of change
75F (229 ohms) at cabin tem-
pe ra tu re  se lec to r
75F (2089 | ohms) at 3.8
77F (2000 +5 ohms) at lagged
3.6 element
S50F (3678 +I ohms) at unlagged
3.6 element
0.22 £0.15

115 v, | ¢,  400 cps
2.5 va max w i th  no ac ou tpu t

820964- | 3.8

One sens ing  element cons i s t i ng
of two matched negative-tem=-
pe ra tu re - coe f f i c i en t  bead
the rm is to r s  in se r i es
Each t he rm is to r  is enc losed
in glass probe
Thermis to rs  mounted at end of
pos t ,  which is i nse r t ed  in to
cabin heat exchanger (3.2)
i n l e t  duct



o
o

Sensing Element
Res is tance

Response Time

Cond i t i ons

Requirement

CABIN FAN

Normal Ope ra t i on

Power Requirement

CABIN PRESSURE REGULATOR

Con f i gu ra t i on
and Opera t ion

Cont i nued /3 .8

2330 58  ohms at 70F
2230 £56 ohms at 72F
2135 £53 ohms at 74F
2089 +51 ohms at 75F
2045 51  ohms at 76F
1959 +49 ohms at 78F
1876 47  ohms at 80F

® 35 cfm cabin gas min at 14.7
psia (flow past sensor)

® Temperature step change
app l i ed  to cabin gas

8 sec max for r es i s t ance
change equal to 63.2 pe rcen t
of t o ta l  change for app l i ed
step

826010-2 3.18

86 cfm 0 ,  at 5 ps ia i n l e t  and
0.0285 I b / cu  f t  dens i t y  w i t h
0.39 in .  HO p ressu re  r i se

115/200 v, 3¢, 400 cps, 19 w
max normal ope ra t i on

810230- 1 3.28

® Two f l ow -1 im i t ed ,  abso lu te -
p ressu re ,  demand regu la to r s
ope ra t i ng  in pa ra l l e l  and
in f l ow ing  to cabin
Regu la to rs  ma in ta i n  cabin at
normal p ressure  (nonemergency)
and shu to f f  du r i ng  depressur -
ized cabin (emergency)
Manual r ep ressu r i za t i on  va lve
[CABIN REPRESS.]* bypasses
r egu la to r s  to r ep ressu r i ze
cabin a f t e r  emergency
Manual con t ro l  knob has hex
socket which mates w i th  manual
t u rn i ng  tool

#Names in b racke t s  i nd i ca te  oxygen con t ro l  panel mark ings
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Por t s

Repressu r i za t i on  Valve

Pos i t i ons

Ro ta t i on

Oxygen I n l e t  Pressure

Oxygen I n l e t  Temperature

Pressure Regu la t i on

Pp > 5.2  psla
C

5 .2  2 Pe Zz 4 .8  ps i a

5 .22  P. > 3.5 psiac

a
o

e

Cont i nued /3 ,28

I n l e t  ( f i t t i ng  end)
Regu la to r  No. | ou t l e t
[GSE CALIB. PORT]; boss
Regu la to r  No. 2 ou t l e t
[GSE CALIB. PORT]; boss*
Manual r ep ressu r i za t i on  valve
ou t l e t  [GSE REPRESS. PORT];
bos s#

Closed
[OPEN]

270 deg c l ockw ise  from c losed
to f u l l y  open

85 to I15 ps ia

0 to +160F

Regu la to r  performance as
func t i on of cabin p ressu re
(Pe)
Al l  requi rements are w i th
i n l e t  at 85 to |15  psia and
-40 to +160F unless i nd i ca ted
o the rw i se

High-pressure lockup (sea
l eve l  to normal cabin p ressu re
range
No regu la to r  f low

Nominal control range (normal
cabin)
Cabin p ressu re  regu la ted  to
5.0 0 .2  psia w i th  f low
demands up to 0.6 lb/hr 0,
per regulator with 85 psia
and 70F i n l e t

To ta l  cab in -p ressu re  range
p roduc ing  demand f lows
(normal to depressurized
cabin transi t ion)

#Bosses are f i t t ed  w i th  vented p lugs on oxygen con t ro l
pane l ;  r egu la to r  ou t f l ows  to cabin th rough p lugs which
serve as f low de f l ec to r s ;  p lugs removed and GSE equipment
connected for ground tes t ;  GSE CALIB. PORT's permi t
ground test of aneroid ca l ib ra t ion

3-9



< 3.5 psiPe: ps ia

Repressu r i za t i on  Valve

Flow

Repressu r i za t i on
Time

Leakage

High-Pressure
Lockup

Low-Pressure
Shu to f f

LEM PRESSURE VALVE

Valve Type

Valve Por ts

Valve Pos i t i ons

|

2

(u
]

0

Cont i nued /3 ,  28
Demand f low l im i t ed  to 0.65
Ib /hr  0, per regulator  (1.30
1b/hr to ta l )  with 85 psia in let
Low-pressure shu to f f
(depressurized cabin)
No regu la to r  f low

0.10 ib/minute (6 1b/hr) 0,
min w i th  85 psia i n l e t

| hr max to r ep ressu r i ze
cabin volume from 107% tor r
(10% mm Hg) to  5 psia with
above f low

Tota l  leakage for  both
regu la to r s  and rep ressu r -
i za t i on  valve

46 s td  cc /m inu te  (8.22 x 10 ” °
1b/hr) 0, max with 115 psia
and 70F i n l e t  and 5.5 ps ia
cabin

27 std cc/minute (4.83 x 1073
l b / h r )  0 ,  max w i th  115 ps ia
and 70F i n l e t  and 3.5 ps ia
cabin

828920-1 3.30

Fou r -po r t ,  f ou r -pos i t i on  man-
ual se l ec to r  valve
Valve sha f t  has hex socket
which mates w i th  manual t u rn -
ing tool

LEM ( f i t t i ng  end)
CM tunne! (boss)
Vent (boss)
Command module (screened
open ing )

Off pos i t i on :  no f low

Tun/LEM pos i t i on :  p ressu r i zes
CM tunnel  and LEM from command
module
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Cont i nued /3 .30
3 Lunar o rb i t  dock ing  pos i t i on :

p ressu r i zes  CM tunnel  from LEM
4 Tun/vent pos i t i on :  vents CM

tunnel  to ambient

Valve Ro ta t i on .  ® 45 deg between pos i t i ons
® 135 deg t o ta l  c lockw ise

ro ta t i on  from pos i t i on  | to
pos i t i on  4

0, Pressure Range 0 to 6.2 psid
0,  Temperature 0 to I50F

Flow Capac i ty

Pos i t i on  2 1.90 1b/minute  0,  min command
module-to-CM tunnel  + LEM f low
wi th  5 ps ig  and 70F command
module and 5 psi AP

Pos i t i on  3 0 .5 !  1b /m inu te  0 ,  min LEM- to -
CM tunnel  f low wi th  5 ps ig
and 70F LEM and 5 psi AP

Pos i t ion  4 0.45 1b/minute 0, min CM
t unne l - t o - ven t  f low w i th
5 ps ig  and 70F CM tunnel  and
5 psi AP

Total Leakage I5 std cc/hr (4.47 x 1073
lb/hr) 0, max in all pos i t i ons
wi th  ex te rna l  su r faces  and
cabin por t  at 5 ps ig  and a l l
o ther  po r t s  at 0 ps ig

TUNNEL PRESSURE 828930- 1 3.31
EQUALIZATION VALVE

Valve Type ® Manual shu to f f  va lve w i th
i n teg ra l  p ressure  i nd i ca t i ng
dev ice

Valve Func t i on  ® Valve mounts on door between
command module cabin and com-
mand module tunnel  and is
opened to e l im ina te  p ressu re
d i f f e ren t i a l  across door p r i o r
to opening

® Valve may be opera ted  from
tunnel  or cabin s ide ;  valve
shaf t  has hex socket on both
tunnel  and cabin s ides
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Valve Por ts

Valve Pos i t i ons

Valve Ro ta t i on

Command Module

Tunnel Side

Pressure  I nd i ca t i ons

White (Safe)

Red (Unsafe)

0,  Pressure Range

0, Temperature Range

E f fec t i ve  Flow
Aper tu re

AP for I nd i ca to r
Response

Tota l  Leakage

Cont inued/3 .31

Ind i ca t i ng  dev ice is v i s i b l e
from tunnel! side and shows
when door d i f f e ren t i a l  pres-
sure has reduced to safe
level for opening (3.32
is used to i nd i ca te  door d i f -
f e ren t i a l  p ressure  on cabin
side of door

Command modu le  (d i rect  open ing
to  cab in )
CM tunnel (d i rect  opening to
t unne l )

CLOSED
OPEN

60 deg c l ockw ise  from CLOSED
to OPEN

60 deg coun te rc lockw ise  from
CLOSED to OPEN

Valve CLOSED
Valve OPEN and t unne l - t o - cab in
AP near zero
Valve OPEN and cabin p ressure
h ighe r  than t unne l  {pressure
d i f f e ren t i a l  in d i r ec t i on  to
ma in ta i n  door c losed )

Valve OPEN and tunnel  p ressure
h ighe r  than cab in  (pressure
d i f f e ren t i a l  in d i r ec t i on  to
blow doo r )

0 to 6.2 ps id

0 to I50F

0 .38 - i n .  dia min

0.10 20.05 psi t unne l - t o -
cabin AP

15 s td  cc /h r  (4.47 x 10=% 1b/hr)
0,  max at 5 ps id
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TUNNEL PRESSURE GAUGE

Type

Func t i on

Por t s

Dial Ca l i b ra t i ons

Counterc lockwise

Clockwise

0,  Opera t ing  Pressure
Range

0,  Temperature Range

Accuracy

Ex te rna l  Leakage

w
]

828940- | 3.32

Bourdon-tube gauge

Ind i ca tes  cab in - to -CM- tunne l
d i f f e ren t i a l  p ressure

Pressure sens ing por t  ( f i t t i ng
end)
Ambient sensing ports (por ts
in case; po r t s  have s i n te red -
metal f i l t e r i ng  plugs)
Negat ive  read ings i nd i ca te
tunnel  p ressure  h igher  than
cab in ;  pos i t i ve  read ings
i nd i ca te  cabin p ressure
h ighe r  than tunnel

-1 psi

+4 psi

-1 .0  to +4.0 ps i d ,  ambient
sens ing  po r t s  to p ressure
sens ing  por t
0 to 200F

$0.1 ps i  at  - 1 .0  to +1.0  ps id
and 70F
30.2 psi at +1.0 to +4.0 ps id
and 70F .

2.98 x 107% 1b/hr 0, max at
+4.0 ps id  ambient sens ing
po r t s  to p ressure  sens ing  por t
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‘GROUP 4. OXYGEN SUPPLY

DEMAND PRESSURE REGULATOR

In le t  Se lec to r  Valve
Pos i t i ons

2

| & 2

OFF

SUIT TEST Se lec to r
Valve Pos i t i ons

PRESS

~ DEPRESS

OFF
I n l e t  P ressu re

I n l e t  Temperature
Normal Regu la t i on
(4 to 14.7 psia Cabin)

Regu la to r  Lockup

Con t ro l  Range

Maximum Demand Flow

ene  Regu la t i on
(0 to 4 psia Cabin)

Regu la to r  Lockup

Con t ro l  Range

Max imum Demand Flow

828730-5 4.16

Flow to r egu la to r  | on ly
Flow to r egu la to r  2 on ly
Flow to both r egu la to r s
No f low to e i t he r  r egu la to r

Sui t  c i r cu i t  p ressu r i zed  at
con t ro l l ed  tes t  ra te
Suit depressurized (from pres-
surized test condition) at
con t ro l l ed  tes t  ra te
Regu la to r  f unc t i ons  no rma l l y
85 to 115 ps ia
40 to |60F

No demand f low w i th  cab in - t o -
su i t  AP less than 2.5 in .  H0.
Cab in - t o - su i t  AP ma in ta i ned  at
2.5 to 3.5 in. H20 with 0,
demand f low of 0.007 1b /m inu te
(each regulator) or 0.014
Ib/minute (both regulators)
Cab in - t o - su i t  AP l im i t ed  to
5.5 in .  H20 w i th  0, demand
f low of 0.30 1b /m inu te

No demand f low at 4.0 ps ia  and
h ighe r  su i t  p ressu res
Sui t  p ressu re  ma in ta i ned  at
3.5 to 4.0 ps ia
0.66 1b /m inu te  0; demand f low
at 3.5 ps ia  and lower su i t
p ressu res



Normal! Ven t i ng
(4 to 14.7 psia cabin)

Emergency Ven t i ng
(0 to 4 psia cabin)

SUIT TEST Valve

PRESS Pos i t i on

.DEPRESS Pos i t i on

Reference Chamber Pressure
Re l i e f  Valve

Regu la to r  Leakage and
Con t ro l l ed  Bleed

Normal Vent Valve Leakage
(6 to 14.7 psia cabin)

Emergency Vent Valve Leak-
age To to 4 psia cabin)

MANUAL OXYGEN
METERING VALVE

In le t  Pressure

In l e t  Temperature

Flow Capac i t y

Ex te rna l  Leakage

In te rna l  Leakage

Cont inued/4 .16

Sui t  p ressu re  l im i t ed  to 9 in .
H,0 max above cab in  w i th  vent
f lows up to 0 .66 I b /m inu te

Su i t  p ressu re  l im i t ed  to 9 in .
H20 max above 4.0 ps ia

0.075 1b /m inu te  0 max su i t
i n f l ow  w i th  114.7 ps ia  i n l e t
and i n l e t  se l ec to r  not OFF

0.068 l b /m inu te  0, max su i t - t o -
cab in  f low w i th  18.7 ps ia  su i t
p ressu re  and sea - l eve l  cab in

Cracks and resea t s  w i t h i n  4.1
to 4.5 ps ig

210 scc /m inu te  02 max i n |  & 2
pos i t i on
110 sce /m inu te  0, max in | or
2 pos i t i on

10 scc /m inu te  max w i th  su i t - t o -
cab in  AP of 1.0 in .  Hz0

® |000 scc /m inu te  max w i t h  su i t -
t o - cab in  AP of 2.0 in.  H20

10 sce /m inu te  max

828560 -  | 4 .17

140 ps ig  max

0 to  200F

0.67 l b /m inu te  0; min w i th  100
ps ia  and 70F i n l e t

5.8  x 107% 1b /h r  02 max at
140 ps ig

1.0 scc /m inu te  0; max at
140 psi AP
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EMERGENCY OXYGEN INFLOW . 828510-4 4 ,22
CONTROL VALVE
[ EMERGENCY CABIN PRESSURE]#

Func t i on  Prov ides  emergency i n f l ow  of
oxygen in to  cabin to p reven t
rap id  decompression i f  cabin
wal l  is punc tu red

Por ts  ° Inlet ( f i t t i ng  end)
Outlet  [GSE TEST PORT]; boss
open to  cabin; ven ted  plug
(f low def lector)  ins ta l led in
boss; plug removed and GSE
equipment connected for ground
tes ts
Controlled bleed out let  [ PRESS
TO TEST]; s leeve w i th  end open
to cab in ;  vented p ress~ to - t es t
bu t t on  i ns ta l l ed  on s l eeve ;
bu t t on  removed and GSE equ ip -
ment connected for  ground
t es t s
Cabin sense po r t  (d i rec t  open-
ing to  cab in )
Reference chamber | pressure
re l i e f  valve cab in-sense-and-
r e l i e f - ou t l e t  po r t  (d i rect
opening to  cabin)
Reference chamber 2 p ressu re
re l i e f  valve cab in-sense-and-
re l ie f -ou t le t  port (d i rect
open ing  to  cab in )

I n l e t  Se lec to r  Valve
Pos i t i ons

| I n l e t  f low to r egu la to r  | only
| NORMAL I n l e t  f low to both r egu la to r s

2 I n l e t  f low to r egu la to r  2 only
OFF No i n l e t  f l ow - to  e i t he r

regu la to r
P ress - t o -Tes t  Valve
[PRESS TO TEST].
Pos i t i ons

Pressed Closes con t ro l l ed -b leed  ou t l e t
and causes reference-chamber
pressure re l i e f  valve(s) to
f low

*Names in b racke t s  i nd i ca te  oxygen con t ro l  panel mark ings
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Released

Con f i gu ra t i on  and
Opera t i on

Oxygen I n l e t  Pressure

Oxygen I n l e t  Temperature

Cont inued /4 .22

Inc reased  re fe rence  chamber
pressure deflects sensing
diaphragm which opens demand
supply valve(s)  -
One or both r egu la to r s ,  depend-
ing on i n l e t  se lec to r  pos i t i on ,
f lows at maximum rate

Opens con t ro l l ed -b leed  ou t l e t
Regu la to rs  f unc t i on  no rma l l y

Two paral le l  (redundant)
abso lu te  p ressu re  regu la to r s
w i th  common i n l e t  por t
( con t ro l l ed  by i n le t  se lector
va l ve )  and common ou t l e t  po r t
I n l e t  se lec to r  valve pe rm i t s
exc lus i on  of f a i l ed  regu la to r
and pe rm i t s  shu to f f  of both
regu la to r s  du r i ng  emergency

(cabin leak) repair or prior
to p lanned cabin dump
Each regu la to r  responds to
d i f f e ren t i a l  between cabin
p ressu re  and an i n te rna l  r e f -
erence-chamber p ressure
With normal cab in ,  r e fe rence -
chamber p ressu re  equals cabin
p ressu re  and regu la to r  does
not f l ow ;  as cabin becomes
dep ressu r i zed ,  ane ro id  t raps
con t ro l l ed  bleed and l im i t s
re fe rence  chamber p ressu re ;
regu la to r  responds to
d i f f e ren t i a l  and f lows
Re l i e f  va lve l im i t s  re fe rence
chamber p ressure  by ven t i ng
bleed i f  ane ro id  f a i l s  or
c losed  p ress - t o - t es t  bu t t on
b locks  b leed
Closed p ress - t o - t es t  bu t t on
cadkes inc rease  of r e fe rence
chémber p ressu re ;  t h i s  causes
regu la to r to  f l ow ,  t es t i ng
ope ra t i on  when no emergency
ex i s t s

85 to 115 psia (nom)
155 psia max
0 to +I160F



Regu la to r  Flows
(Each Regulator)

o

Fixed Cond i t i ons  for  ®
L i s ted  Flows

®

Pe 2 4.6 ps ia  o

°

4.6 > Pe 2 4,2 ps ia  ju}

Pe < 4.2 ps ia 0

Reference Chamber Pressure  O
Relief Valve (Each Valve)

Regu la to r  Leakage and a
Con t ro l l ed  Bleed

NORMAL Se lec to r
Pos i t i on

| or 2 Se lec to r
Pos i t i on

OFF Se lec to r  Pos i t i on

OXYGEN PRESSURE REGULATOR
[MAIN REGULATOR]*

Func t i on

Cont inued /4 .22
Regu la to r  performance as func-
tion of cabin pressure (p;)
85 to 115 ps ia  0,  i n l e t
p ressu re  

:

70F 0 ,  i n l e t  temperature
Regulator lockup (sea level
to normal cabin)
No f low

Zero to f u l l  flow (depressur-
izing cabin)
Flow increases from zero to
0.66 1b/minute  0,  min as
cabin p ressu re  reduces from
4.6 to 4.2 ps ia
Full flow (depressurized
cabin)
0.66 1b/minute 0, min
Reference chamber p ressu re
wi th  loss of vacuum in ane ro id
or press~-to~test  valve c losed
Valve cracks and resea ts
w i t h i n  4.1 to 5.1 ps ig  range
Tota l  leakage from i n l e t  por t
to cabin w i th  115 psia i n l e t
210 std cc/minute (3.76 x 10 ”2
1b/hr) 0, max
110 std cc /m inu te  (1 .97  x 1072
1b/hr) 0, max
10 std cc /m inu te  (1 .79  x 1073
lb/hr) 0, max

829150-2 4.24

Reduces p ressu re  leve l  of
oxygen from se rv i ce  module

. Oxygen s to rage  system to
value su i t ab le  for use in ECS;
p rov ides  nea r l y  cons tan t  out=
le t  p ressu re  w i th  wide i n l e t
p ressu re  va r i a t i ons  and wide
range of f low demands

#Names in b racke t s  i nd i ca te  oxygen con t ro l  panel mark ings
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Por ts

I n l e t  Se lec to r  Valve
Pos i t i ons

OFF

2

NORMAL

Con f i gu ra t i on  and
Opera t ion

0 ,  I n l e t  Pressure

0 ,  Temperature

Regulated Pressure
(Each Regulator)

a

Con t i nued /4 .24

Inlet ( f i t t i ng  end)
Outlet ( f i t t i ng  end)
Re l i e f  valve No. | tes t  por t
[GSE TEST PORT]; boss#
Re l i e f  va lve No. 2 tes t  por t
[GSE TEST PORT]; boss#

I n l e t  f low to r egu la to r  | enly

No i n l e t  f low to e i t he r
regu la to r

I n l e t  f low to r egu la to r  2 only

I n l e t  f low to both r egu la to r s
Two paral le l  (redundant)
r egu la to r  sec t i ons  w i th  common
inlet po r t  (control led by
inlet selector valve) and
common ou t l e t  por t
I n l e t  se lec to r  va lve
pe rm i t s  exc lus i on  of f a l l ed
regulator section(s)
Each sec t i on  i nc ludes  gauge-
p ressure  r egu la to r ,  r e l i e f
va l ve ,  and check valve
Re l i e f  va lve l im i t s  r egu la to r
ou t l e t  p ressu re  i f  assoc ia ted
regu la to r  f a i l s  open
Check valve p reven ts  back f low
from operating (selected)
r egu la to r  in to  oppos i t e
(excluded) regulator that has
f a i l ed -open  re l i e f  valve
Re l i e f  valve tes t  po r t s  pe rm i t
tes t  ope ra t i on  of r e l i e f
va lves
150 to 1000 ps ig

=40 to +I160F

Ou t l e t  por t  p ressure  w i th
150 to 1000 ps ig  i n l e t
90 to 110 ps ig  w i th  demands
from 400 std cc /m inu te
(7 .15 x 1072 1b /h r )  to 0.67
1b/minute

#Bosses are f i t t ed  w i th  p lugs on oxygen con t ro l  pane l ;  p lugs
removed and GSE equipment connected for  ground tes t
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Cont inued/4 .24

B Re l i e f  Pressure
(Each Relief Valve)

Out l e t  Port 0 Ou t l e t  por t  p ressure  w i th
Pressure Range . f a i l ed -open  regu la to r

® 120 to 140 psig with in le t
pressures  of 150 to 1000 ps ig

Pressure at Reseat 0 Ou t l e t  por t  p ressure  w i thB r e l i e f  f low from re l i e f  valve
tes t  por t  to ambient

® 120 ps ig  min at 10 std
cc/minute 0, (1.79 x 1073

B 1b/hr)
Pressure at Fu l l  O Ou t l e t  por t  p ressure  w i th

Tow re l i e f  f low from re l i e f  va lve
tes t  por t  to ambient

® 140 psig max at 4.5 lb/minute
0,

External Leakage 6 x 107% 1b/minute (3.6 x 1074
8 lb /h r )  0, max at 1000 psig

i n l e t  and 110 ps ig  ou t l e t
I n te rna l  Leakages

| Check Valve Check 0 Tota l  leakage f low from out -
Leakage le t  por t  to both r e l i e f  valve

t es t  po r t s  -
® 5 s td  cc /m inu te  (8.94 x 1074

| l b /h r )  0, max at 140 psig and
70F ou t l e t

Selector Valve 10 std cc/minute (1.79 x 103
B In te rna l  Leakage 1b/hr) 0, max at 1000 psig

and 70F in le t  and in le t
selector in OFF position

B HIGH PRESSURE OXYGEN 828260-1 4 .25
CHECK VALVE

8 In l e t  Pressure  1000 ps ig  max O;
I n l e t  Temperature -40 to |50F
Flow Capac i t y  0.75 l b /m inu te  0; at 150 ps ig

B and 70F i n l e t  and 5 psi AP max

In te rna l  Leakage 2 scc /h r  0; max w i th  check AP
of 5 to 1000 psi

External Leakage 6 x 10% Ib/hr  0; max at
1000 ps ig  and 70F

8 a7



MANUAL SHUTOFF VALVE

Type

Valve Positions
ON
OFF

Valve Rotation

Og Inlet Pressure
0s Temperature
AP

External Leakage

Internal Leakage

RELIEF VALVE

Valve Type and Function

Valve Por ts

I n l e t  Shu to f f  Valve
Pos i t i ons

AUTO

OFF

In let  Shutoff Valve
Rota t l on

828740=-2

shutof f  valve

4.26
‘Manual high-pressure oxygen

Hex socket in shaft  mates
with turning tool

Open

Closed
80 to 100 deg clockwise from
OFF t o 0
0 to 1000 psig
=40 to +I30F

AP with emergency cabin or
emergency su l t  f l ow ra te
10 psi max with 0.66 1b/minute
0, at 160 psig and 70F Inlet
External leakage with valve
In ON or OFF posit ion

1b/hr 0, max at3x  1078
1000 psig
3 x 10° 1b/minute (1.8 x 1074
1b/hr) Og max at 0 to 1000 ps!
AP

828650-2

High-pressure oxygen pressure

4,27

rel lef valve with integral
Inlet shutoff valve
Limits surge=tank pressure to
safe level by rel ieving
oxygen to cabin
Inlet  (connection to surge
tank); f l i t t i ng  end
Rel lef ou t le t ;  direct opening
to cabin

In let  port connected to re l le f
valve
I n l e t= to= - re l l e f - va l ve  f low
b locked
90 deg clockwise from OFF to
AUTO
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0s Temperature Range

Re l i e f  Pressure Range

Re l i e f  Flow Range

Fu l l  Flow

Reseat Leakage

Total Leakage

OFF Pos i t i on

AUTO Pos i t i on

CABIN DEPRESSURIZATION
SHUTOFF VALVE
[OXYGEN SUPPLY]®

Valve Type

Valve Pos i t i ons

Closed

Open [OPEN]

Ac tua to r  I npu t s

Cont i nued /4 .27

0 to I50F

| 0 Re l i e f  va lve l im i t s  i n l e t  po r t
p ressu re  by r e l i ev i ng  w i t h i n
fo l l ow ing  p ressu re  range

® 1020 psig ( reseat )  to 1070
psig ( f u l l  flow)

0 Range of r e l i e f  f lows for
p reced ing  r e l i e f  p ressu re
range
3.4 l b / h r  0 ;  min w i th  1070
ps ig  I n l e t

5 std cc/minute (8.94 x 1074
lb/hr) 0, max with 1020 psig
i n l e t

0 Tota l  i n l e t - po r t - t o - cab in
leakage

3 x 107% 1b/hr 0, max with
1000 ps ig  and 70F i n l e t
3 x 107% 1b/minute (1.8 x 1074
l b / h r )  0, max with 1000 psig
and 70F i n l e t

828960- | 4.28

Elec t r i ca l l y  actuated shutoff
valve w i th  p rov i s i on  for  manual
ope ra t i on

Manual con t ro l  knob f u l l y
coun te rc lockw ise
Manual con t ro !  knob Fu l l y
c l ockw ise

® Continuous 115 v ac, | ¢,
400 cps

® Ac app l i ed  to p in A c loses
valve

® Ac app l i ed  to p in B opens
valve

* Names in b racke t s  i nd i ca te  oxygen con t ro l  panel mark ings



A Func t i on

0; In le t  Pressure
0p Temperature Range

AP

Ac tua t i on  Time

External Leakage

Power Consumption

THREE-POSITION SELECTOR°
VALVE

Valve Type and Operat ion

Cont inued /4 .  28

® Allows remote shutoff of oxygen
supply to emergency oxygen in=
flow control valve (4.22

® Switch control l ing actuator
Is l oca ted  ou t s i de  command
module p ressu r i zed  area

® Astronauts entering through
command module main hatch
use sw i t ch  p r i o r  to ex t ra -
veh i cu la r  cabin dump

® Valve opera ted  manua l l y  in
command module;  hex socket In
manual con t ro l  knob mates w i th
manual turning tool
0 to 140 ps ig

0 to +I50F
O AP w i t h  emergency cab in  or

emergency sult 0, flowrate
® 0.25 ps! max with 0.67

1b/minute 0,  at 85 psia and
70F i n l e t

10 to 25 sec for f u l l  ro ta-
t i ona l  s t roke In e l t he r
d i rec t i on  w i th  con t inuous
power applied

5.0 std cc/hr (1.49 x 108
1b/hr) 0, max at 140 psig
Inlet in open or closed
pos i t i on

8 va max at 1I5 v, | ¢ ,  400
cps

828860-2 4.34

Two=-port, three-position,
high=-pressure-oxygen manual
selector valve
PLSS (Portable Life Support
System) connected to valve
for f i l l i ng  prior to extra=
veh i cu la r  ac t i v i t y  or p r i o r
to SM (service module) Jet-
t i son ;  PLSS func t i ons  as a
back-up oxygen supply after
SM je t t i son
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Valve Por ts

IN

Out

Valve Pos i t i ons

BYPASS (Counter-
clockwise Position)

CLOSE (Center
Pos i t i on

OPEN (Clockwise
Position)

Valve Ro ta t i on .

0 ,  Pressure

0 ,  Temperature

AP

BYPASS Pos i t i on

Cont inued/4 .34

‘® I nc l udes  i n te rna l  check valve
which a l l ows  PLSS to supply
oxygen only when PLSS pres-
sure exceeds that  of surge
tank

® Hex socket  in valve sha f t
mates w i th  manual t u rn i ng  too l

Port connec tedto  oxygen
con t ro l  panel

Port  connectéd to PLSS p r i o r
to SM j e t t i son  :

® IN por t  connected d i r ec t l y  to
out port ( i n t e rna l  check
valve bypassed)

® Oxygen from oxygen con t ro l
panel f lows from IN por t  to
out po r t ,  f i l l i ng  PLSS
Flow b locked

® Qut por t  connected to IN por t
~ th rough  i n te rna l  check va l ve

® Check valve b locks  f low from
IN por t  to out po r t ,  p reven t -
ing f low when surge tank
pressure  is h igher  than PLSS
pressure

® Check valve pe rm i t s  f low from
out por t  to IN po r t ,  pe rm i t -
t i ng  PLSS to supply oxygen
when i t s  p ressure  is h igher
than surge tank p ressure

 ®  45 deg nom between pos i t i ons
® 90 deg nom c lockw ise  from

BYPASS to OPEN

0 to 1000 ps ig

-40 to +I50F

0 AP wi th  f low from IN por t  to
out por t

® |0  psi max w i th  0.66 l b /m inu te
0,  and IN por t  at 160 ps ig  and
70F



OPEN Pos i t i on

Ex te rna l  Leakage

In te rna l  Leakage
Se lec to r  Valve

Check Valve

OXYGEN FILTER

Operating Pressure
F i l t r a t i on

Flow Capacity

Ex te rna l  Leakage |

Cont i nued /4 .  34

O AP with flow from out por t  t o

0
a

IN por t  at emergency cabin or
emergency suit flowrate
20 psi max w i th  0.66 1b/minute
0, and out port at 160 psig
and 70F

External leakage in any va lve-
pos i t i on
3 x 107% 1b/hr 0, max at
1000 ps ig

Leakage f low from out por t  to
IN por t  w i th  se lec to r  va lve
In CLOSE pos i t i on
3 x 10°° Ib/minute (1.8 x 1074
1b/hr) 0, max with 0 to 1000
ps! ou t -po r t - t o - IN -po r t  AP

Leakage f low from IN por t  to
out port with selector valve
In OPEN pos i t i on
| std cc/minute (1.79 x 10°4
1b/hr) 0, max with 5 to 1000
psi  IN -po r t - t o -ou t= -po r t  AP

848353-2 4.35

140 psig nom
10 m ic rons  nom, 25 m ic rons  max

0.67 1b/minute 0, at 85 psla
and 70F i n l e t  w i th  3.0 ps i
AP max

6 x 10° 1b/hr 0, max at
140 psig and 70F
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GROUP 5. WATER SUPPLY

WATER CHECK VALVE

Opera t i ng  Pressure

Flow Capac i t y

Ex te rna l  Leakage

I n t e rna l  Leakage

POTABLE WATER TANK

Con f i gu ra t i on  and
Opera t ion

Por ts

Storage Capac i ty
Expu ls ion  Gas Pressure
Water Side Pressure

Capab i l i t y

Normal Range

Supply ( In f low) Water x
I n f l ow  Rate

Temperature

827360-2 5.2

60 ps ig  max i n l e t
40 ps ig  max check ing  AP
0.5 gpm (4 .17 1b /m inu te )  at
30 ps ig  and 70F i n l e t  and
2 psi AP max
4.8 x 1073 cc/hr H,0 max at
40 ps ig  and 70F i n l e t
0.5 cc/hr H,0 max with check
AP of 2 to 40 psi

812370-1 5.10

Cy l i nd r i ca l  ‘ tank w i th  p res-
su r i zed  b ladde r  for water
expu l s i on  at 0 g
Water co l l ec t i on  channels
p reven t  t r app ing  of water
by bladder (tank empty);
f low passages th rough b ladde r
suppo r t i ng  f r ame  p reven t  t r ap -
ping of oxygen by b l adde r
(tank fu l l )
Poten t iomete r  d r i ven  by cable
attached to bladder provides
wate r -quan t i t y  s i gna l

OXYGEN (expulsion gas i n l e t -
ou t l e t )

WATER (water i n l e t - ou t l e t )
GSE SERVICE (water-side
servicing)
36 +3, =0 1b H,0 at I50F
18 to 27 ps ig

0 to 40 ps ig

Equal to expu l s i on  gas
pressure (tank neither fu l l
nor empty

2.2 t b /h r  nom

40 to I50F



Cont inued/5.10
Water De l i ve r y  Rate 5 I b /m inu te  min at 18 ps ig

expulsion pressure (5 I b /
minute = 300 l b /h r  = 1.27
f l  oz/sec at 60F)

Quan t i t y  Gauging System

Signal  cha rac te r i s t i c s  w i thOutput Signal o
I8 to 27 ps ig  expu l s i on  pres-
sure

® D-c vo l t age  p ropo r t i ona l  to
quan t i t y  H,0

® 0 v dc = empty tank
® 5 vdc  = 36 1b Hy0 min
® 6.5 v dc = max ou tpu t  for

mechanism ove r t r ave l

Signal Accuracy $0 .5  v dc (£10 percent of f u l l
| scale) max error
| Signal Ripple 10 mv rms max
} Component

Load Resis tance 30,000 ohms

Supply Vo l tage 28 +2, =3 v dc

| External Leakage
; Expulsion Side I x 107% 1b/hr 0, max at

25 ps ig

Water Side 5.6 x 102 cc/hr H,0 max at
40 ps ig  a

Bladder  Leakage 3 x 107% 1b/hr  Np ( test  f l u i d )
|

| max at 25 psi expu l s i on - t o -
water side AP

WATER CHILLER 812400-3 5.14

Water -G lyco l  I n l e t
Cond i t i ons

Flow 167 1b/hr
Temperature 45F

Pressure 60 ps ig  max

Water I n l e t  Cond i t i ons

Temperature 150F max

Pressure - ,  40 ps ig  max
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|
Water Ou t l e t  Temperature

Water-Glycol Pressure Loss

Water P ressu re  Loss

Water Capac i t y

Water Side To ta l  Leakage

Water -G lyco l  Side Leakage

WASTE WATER TANK

Con f i gu ra t i on

Por t s

Storage Capac i ty

Expu ls ion  Gas Pressure

Water Side Pressure

Capab i l i t y

Normal Range

Cont inued/S.  14

55F max w i t h  above i n l e t  con-
d i t i ons  and 6 f l  oz Hz0 w i t h -
drawnin 10 sec max at 24-
minute  i n t e r va l s

0.5 psi max at above water-
g l yco l  i n l e t  cond i t i ons

1.0 psi max at 1.0 0 .2  f l
oz /sec f low and above i n l e t
cond i t i ons

0.5 1b min at 60F

3.2 x 10”  cc/hr H20 max at
40 ps ig  and 70F

2.6 x 107% cc/hr water-glycol
max ex te rna l  at 60 ps ig  and

OF
No i n te rna l  leakage w i th  above
in l e t  cond i t i ons

812260- 1 5.15

Cy l i nd r i ca l  tank w i th  p res-
su r i zed  b ladde r  for  water
expu l s i on  at 0
Water co l l ec t i on  channels
p reven t  t r app ing  of water
port by bladder (tank empty);
f low passages through b ladde r
suppo r t i ng  frame p reven t  t r ap -
ping of oxygen by b l adde r
(tank fu l l )
Poten t iomete r  d r i ven  by cable
a t t ached  to b l adde r  p rov ides
wa te r -quan t i t y  s i gna l

OXYGEN (expulsion gas in le t -
out let )
WATER (water i n l e t - ou t l e t )

56 +3, -0 1b H,0 at I50F

18 to 27 ps ig

0 to 40 ps ig

Equal to expu l s i on  gas
pressure (tank neither fu l l
nor empty)

5-3



Cont inued/5 .15

Water Temperature 40 to I50F

Water De l i ve r y  Rate oo  It  1b/hr  min at 18 ps ig
expu l s i on  p ressu re

Quan t i t y  Gaugipg System

Output S ignal a Signal characteristics with
18 to 27 ps ig  expu l s i on
p ressu re
D-c vo l t age  p ropo r t i ona l  to
quan t i t y  H,0
0 v dc = empty tank
5 v dc = 56 1b H,0 min
6.5 v dc = max ou tpu t  for
mechanism ove r t r ave l

Accuracy $0.5 v dc (+10 percen t  of f u l l
scale) max error

Signal  R ipp le  10 mv rms max
Component

Load Res is tance 30,000 ohms

Supply Vo l tage 28 +2, -3 v dc

External Leakage 7.2 std cc/hr Np ( tes t  f l u i d )
max at 40 ps ig  water side and
27 ps ig  gas side

Bladder Leakage 3 x 107% 1b/hr N, ( tes t  f l u i d )
max at 25 psi expu l s i on - t o -
water side AP

WATER SHUTOFF VALVE 827410-1 5.18
828660-2

Con f i gu ra t i on  ® | / 4 - t u rn  manual shu to f f  valve
Poppet type w i th  be l l ows  sha f t
seal

® 827410-1 has sha f t  handle
® 828660-2 has hex socket in

sha f t  which mates w i th  t u rn -
ing tool

Valve Pos i t i ons

ON Open

OFF Closed

Valve Ro ta t i on  90 deg c l ockw ise  from ON to
OFF

H,0 I n l e t  Pressure  0 to 40 ps ig
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H20 I n l e t  Temperature

AP

Ex te rna l  Leakage

In te rna l  Leakage

WATER TANK PRESSURE
RELIEF VALVE

In le t  Pressure

In l e t  Temperature

Flow Capac i t y

Crack and Reseat

Ex te rna l  Leakage

In te rna l  Leakage

POTABLE WATER SUPPLY
ASSEMBLY

Func t i on

Opera t ion

Cont inued/5 .  18

35 to IS0F

0.5 psi max at 0.25 gpm
(125 1b/hr) H20 w i th  70F
in l e t

4.8 x 1073 cc/hr H,0 max at
0 to 40 ps ig  and 70F

2 cc /h r  H;0 max at O to 40
psi AP

828760-1 5.19

40 ps ig  max

40 to 200F

12 1b /hr  Hz0 min at 70F
in l e t  and 6.5 psi AP

Crack,  €u l l  f l ow ,  and reseat
w i t h  4.5 to 6.5 psi AP range
6.4 x 1073 cc/hr H,0 max at
40 ps ig  and 70F

® 5 cc /m inu te  H20 max w i t h  4.5
psi AP and va lve  ON
| cec/minute Ha0 max w i th  4.0
psi AP and va lve ON
0.5 cc /m inu te  H,0 max w i t h
40 psi AP and va lve OFF

812950-2 5.22

Supp l ies  hot or co ld  water in
de l i ve r i es  of f i xed  volume
in to  dehydrated food packages
Cold water d i spens ing  valve
dispenses water from water
ch i l l e r  (5.14) into water
de l i ve r y  probe
E lec t r i ca l l y  hea ted ,  -thermo-

‘ s t a t i ca l l y  con t ro l l ed ,  hot
water r ese rvo i r  heats water
from potable water tank (5.10)
Hot water d i spens ing  valve
dispenses water from rese rvo i r
i n to  water de l i ve r y  probe
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Ports

FOOD PREPARATION WATER
Valves

COLD

HOT

. Valve Type
(Both Valves)

Valve Pos i t i ons
(Both Valves)

Tr i gge red

off (Reset)

Water De l i ve r y
(Either Valve)

De l i ve red  Volume

De l i ve r y  Flow

Con t i nued /5 .22

HOT WATER IN ( f i t t i ng  end);
i n l e t  to hot water r ese rvo i r
COLD WATER IN ( f i t t i ng  end);
i n l e t  to cold water d i spens ing
valve
Outlet (water del ivery probe);
ou t l e t  for  both d i spens ing
va l ves ;  snap-on probe cover
seals probe when not in use
DRAIN (boss with plug in-
s ta l led) ;  drain for hot water
r ese rvo i r

Co ld-water  d i spens ing  valve

Ho t -wa te r  d i spens ing  valve
Manual ly  t r i gge red ,  auto-
ma t i ca l l y  r ese t ,  water d i s -
pens ing  valve
Valve de l i ve r s  f i xed  volume
of water each time i t  is
t r i gge red

Finger  t r i gge r  is pu l l ed  to
ac tua te  valve
Valve i n f l ows  in to  me te r i ng

- chamber w i t hou t  ou t f l ow ing
When chamber is f u l l ,  valve
au toma t i ca l l y  r e tu rns  f i nge r
t r i gge r  to o f f  pos i t i on

Valve dispenses (outflows)
metered volume of water
( inf low b locked )
When metered volume is d is -
pensed, ou t f l ow  te rm ina tes
un t i l  valve is again t r i gge red

| £0.05 f l  oz H,0 pe
ac tua t i on  :

1.2 f l  oz /sec  H,0 max f low
from water de l i ve r y  probe
du r i ng  dispense po r t i on  of
cyc le



Cont inued/5 .22
Hot Water Reservo i r

Water Temperature 154 *4F a f t e r  recove ry
Recovery Time 2 hr max to heat r ese rvo i r ,

water from 60 to |54F
Hot Water De l i ve r y
Requirements

0Delivery Temperature of indicated
Temperature volumes of water de l i ve red

du r i ng  l i s t ed  cyc les
154 *4F

10 f l  oz Hy0 at T
10 f l  oz H0  at T
14 f1 oz H0  at T = 60 minu tes
10 f l  oz H,0 at T = 120 minu tes
Above four cyc les  repeated at
T = 150 minutes

HOT WATER IN or COLD WATER IN
in f l ow
I £0.05 f l  oz per ac tua t i on
(1 f l  oz = 0.065 1b H,0 at
60F)

External Leakage 8 x 1073 cc/hr H0 max with
both HOT WATER IN and COLD
WATER IN po r t s  at 40 ps ig
and 70F

Power Consumption "45 w max at 28 +2, =-3 v dc
du r i ng  rese rvo i r  hea t i ng

0
30 minutes

De l i ve r y  Cycles

Water In f low ) ‘ a

WATER PRESSURE RELIEF VALVE 827830-3 5.23
[PRESSURE RELIEF]#*

Valve .Type and Function ® Two paral le l  (redundant) water
p ressu re ‘ r e l i e f  va lves con- .
t r o l l ed  by i n l e t  se lec to r
valve
L im i t s  po tab le  and waste water ’
system. p ressures  by r e l i ev i ng
excess ive  water overboard

In l e t
Re l i e f  va lve | ou t l e t
Re l i e f  va lve 2 ou t l e t

Valve Ports
\

#Names in b racke t s  i nd i ca te  water con t ro l  panel mark ings



I n l e t  Se lec to r  Valve
Pos i t i ons

I [1]

| & 2 [BOTH]

2 [2]

OFF [OFF]

H20 Temperature Range

Pressures

AP at Fu l l  Flow

“AP at Reseat

Ex te rna l  Leakage

In te rna l  Leakage

Re l i e f  Valve Reseat
Leakage (Each Valve)
Se lec to r  Valve

TANK PRESSURE
REGULATOR

In le t  Pressure

In l e t  Temperature

Regu la ted Pressure

Flow Capac i t y

Ex terna l  Leakage

(W
]

Cont inued/5 .23

In l e t  water f low to r e l i e f
valve | only

I n l e t  water f low to both
re l i e f  va lves

In l e t  water f low to r e l i e f
va lve 2 only

No f low to e i t he r  r e l i e f
valve

40 to 200F

In l e t  to ou t l e t  por t
(overboard discharge line)
AP's w i th  i n l e t  se lec to r
va lve in any pos i t i on  except
OFF

“48 psi with 0.3 gal/minute
H20 min (150 1b/hr H,0 min at
70F)

40 psi min

8 x 1073 cc/hr H,0 max at
48 ps ig  and 70F

2 cc/hr H,0 max at 40 psi AP

4 cc /h r  H,0 max th rough any
c losed  por t  at 48 ps ig  i n l e t

810340-2 5.24

85 to 115 psia

0 to |60F

20 ¥2 ps ig

0.075 1b /m inu te  0; min per
regu la to r

4 scc /h r  0, max w i t h  100
ps ig  and 70F i n l e t  and out~-
le t  chamber at 22 ps ig
( i n l e t  and out let  selectors
in pos i t i ons  | ,  2, or OFF)
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I n t e rna l  Leakage
(Regulators)

Pressure  Re l i e f  Valve

GLYCOL EVAPORATOR
WATER CONTROL VALVE

Con f i gu ra t i on

Se lec to r  Valve Pos i t i ons

OFF

In le t  P ressu re
Flow Capac i t y

Ex te rna l  Leakage

In te rna l  Leakage
Se lec to r  at  OFF

Se lec to r  at AUTO

Power Requirement

WATER FILTER

Con f i gu ra t i on  )

Por ts

Opera t ing  Pressure

F i l t r a t i on

Cont inued/5 .24

® 8 scc/hr 0, max ( i n l e t  and
ou t l e t  se lec to r s  in BOTH
posi t ion)
20 scc /m inu te  0, max fo r
both r egu la to r s  w i t h  I15
psia i n l e t  and 23 ps ig  ou t l e t
25 2 ps ig  w i th  f a i l ed -open
regu la to r

829130  — 5.29

Norma l l y  c losed  so leno id  va lve
in se r i es  w i t h  two-way se lec -
tor va lve

Flow path opento solenoid
va lve

Flow b locked  (used i f  so l eno id
va lve  leaks
0 to 40 ps ig

8.5 to 10.0 I b /h r  HeO at 0.5
psi AP and 70F
4.8 x 107% cc/hr He0 max at
40 ps ig  and 70F

1.0 cc/hr  Hg0 max with in-
l e t  at  0 to 40 ps ig  and 70F
1.0 cc /hr  Hy0 max with in-
l e t  a t  0 to 40 ps ig  and 70F
and w i th  AP of 0 to 40 psi
6 va max a t  28 vdc and 70F

812870-5 5.33

F i l t e r  ca r t r i dge  plus AP-
opera ted  bypass valve tha t
opens for  c logged ca r t r i dge
IN
ouT
18 to 32 ps ig

10 mic rons  abs

5-9



AP

Bypass Valve

AP at Fu l l  Flow

AP at Reseat

Ex te rna l  Leakage

Bypass Valve Reseat
Leakage

Cont i nued /5 .33
DO AP w i th  unclogged f i l t e r
® | psi max w i th  30 l b /h r  H,0

at 70F i n l e t

a Bypass valve cha rac te r i s t i c s
wi th  c logged f i l t e r

3 psi max at 10 1b/hr H,0
2 psi min

0.0096 cc /h r  H,0 max at
40 ps ig  and 70F
I cc/minute (60 cc/hr) H,0
max at 2 psi AP

5-10
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E GROUP 6. VENTILATION

POST LANDING VENTILATION 826070-4 6.1
FAN

Func t i on  = | Fan ven t i l a t es  cabin du r i ng
. 48=hr pos t - l and ing  pe r i od

Type " *®  S ing le - s tage  vane -ax ia l  fan
Co d r i ven  by two-speed b rush less

d-c motor
® Motor incorporates so l i d - s ta te

e lec t ron i c  commutator which
rep laces  conven t iona l  b rush -
type commutator;  b rush less  d-c
motor has h igher  e f f i c i ency ,
Is less suscep t i b l e  to sa l t -

* water immersion,  and generates
less rad io  i n t e r f e rence  t han
conven t iona l  motor

Flow Rate

Cond i t i on  . + 0.0727 1b/cu f t  gas dens i t y .
. (a i r  densi ty at 14.7 psia

and 85F)

High=Vent Requirement 150 cfm a i r f l ow  wi th  0.37 in.
H,0 p ressure  r i se

Low-Vent Requirement 100 cfm a i r f l ow  w i th  0.16 in.
Co 

H,0 p ressure  r i se

Power Consumption

High Vent 17 w max at 28 +2, =3 v dc

Low Vent 8 w max at 28 +2, -3 v dc

To ta l  Power 520 w-hr max fo r  48 -h r  pe r i od
: wi th  equal time at high and

low f lows

POST-LANDING VENTILATION 816032-1 6 .7
GATE VALVE :

‘Valve Type : E lec t r i ca l l y  actuated, two-
. pos i t i on ,  po r t - sea l i ng  gate

valve

Function ® Opera ted  by e lec t r i ca !
swi tches  on command module
main d i sp lay  conso le



Valve Pos i t i ons

Closed

Open

Ac tua to r  I npu ts

Opera t i on

® Seals 5 -1 /4 - i n .  ven t i l a t i on

‘Cont inued/6.7

por t  in cabin wal l  du r i ng
f l i gh t ;  opens por t  a f t e r  land-
ing for  fan ven t i l a t i on  of
cab in ;  seals por t  i f  command
module ove r t u rns  in water
Two va lves are used: one for

‘ cab in  i n f l ow  po r t ,  one for
cabin ou t f l ow  por t

Po r t - sea l i ng  d isc  over por t
and seated on por t

Po r t - sea l i ng  disc moved away
from por t

Cont inuous 28 v dc
Dc app l i ed  to p in  A opens
valve
Dc appl ied to pin B closes
valve

Reve rs i b l e ,  28 v dc
ac tua to r  d r i ves  cam and ax ia l
screw sha f t ;  cam and ax ia l
screw sha f t  d r i ves  disc ac-
t ua t i ng  arm; po r t - sea l i ng
disc is a t t ached  to end of
d isc ac tua t i ng  arm
During open ing  sequence, 28-v
d~c open vo l t age  is app l i ed
to ac tua to r ;  d-c power i
re leases  motor brake and
ro ta tes  motor
Ac tua to r  ou tpu t  sha f t  tu rns
cam and ax ia l  screw sha f t ;  i
d isc ac tua t i ng  arm f i r s t  moves
ax ia l l y  on cam and axial  screw .
shaf t ;  disc actuat ing arm i
moves po r t - sea l i ng  disc away
from po r t ,  unsea t i ng  d i sc ;
d isc ac tua t i ng  arm then rotates
w i th  cam and ax ia l  screw sha f t ;  i
d isc ac tua t i ng  arm s l i des  d isc
away from por t  as i t  r o ta tes ;
when por t  is uncovered,  ac-
tuator l im i t  switch removes §
power from mo to r ,  and motor
brake is app l i ed



8 Continued/6.7
® Clos ing  sequence is reverse

of open ing ;  d isc ac tua t i ng
8 arm ro ta tes ,  s l i d i ng  disc over

po r t ;  arm then moves ax i a l l y
and seats d isc on po r t ;  l im i t
sw i t ch  removes motor power

[ |  when disc seats |

Ac tua t i on  Time 1.5 sec max from fu l l  c losed
to f u l l  open or reverse  |

8 Closed Pos i t i on
Leakage

Outward (F l i gh t )  1.5 x 105 1b/hr 0, max at
| 5 psi  cab in - t o -amb ien t  AP

and 80 *40F

Inward (Post  Land ing)  12 cc /h r  sea water max at
8 4 ps ig

Power Requirement

S ta r t  and Shu to f f  5 a max peak at 28 v dc

B Running : 2.2 a max at 28 v dc

8 ”



GROUP 7. SUIT CIRCUIT INSTRUMENTATION

SUIT. SUPPLY INLET
PRESSURE TRANSDUCER

Type

Function

“Po r t

Sensed F lu i d  Temperature

Load Resistance oo

Output

Output Signal

Accuracy

Signal  R ipp le  Component

Output Impedance
Power Consumption

Ex te rna l  Leakage

SUIT COMPRESSOR
DIFFERENTIAL PRESSURE
TRANSDUCER

Opera t i ng  AP Range

Output S igna l  |

Output Load

Output Impedance

837044-4 7.6

Abso lu te  p ressure  t ransducer

Senses suit c i r cu i t  absolute

e 
oO

 837054-|

pressure and produces elec-
t r i ca l  s i gna l  for v i sua l  read-
out and t e l eme te r i ng

Pressure sensing port ( f i t t i ng
end

‘0 to I50F

30,000 ohms

Ou tpu t  s i gna l  w i th  above load
res i s tance

‘D=c vo l t age  p ropo r t i ona l  to
sensed p ressure
0 v dc at 0 ps ia
5 v dc at 17 psia
6.5 v dc max at p ressu res
g rea te r  than 17 ps ia
0.125 v dc (£0.425 psia)
max e r ro r

10 mv rms max

500 ohms max

25 ma max at 28 +2, -3 v dc

6 x 1076 1b/hr 0, max pressure=
sens i ng -po r t - t o -amb ien t
leakage at 4 ps ig  and 70F

7.12

0 to  25 in .  H,0

0 to 5 vdc proport ional to "
operating AP
6.5 vdc max on over -
p ressu r i za t i on

30,000 ohms

500 ohms max



Output  R ipp le

Power Requirement

Ex te rna l  Leakage

SUIT SUPPLY INLET
TEMPERATURE SENSOR

Func t i on

Type and Opera t ion

Br idge  Exc i t a t i on
Vo l t age

Output Load

Cont inued /7 .12

10 mv rms max

40 ma max, 28 +2, -3 vdc

6 x 107% 1b/hr 0, max at
4 ps ig  and 70F

836950- | 7.17

Mounts on su i t  supply  duct and
senses tempera ture  of gas sup-
p l i ed  to su i t s
Prov ides  temperature  s i gna l
for  v i sua l  read-out  and
te l eme te r i ng

Wheatstone b r i dge  w i th  sens ing
element as one arm of b r i dge
Sensing element is co i l  of
coated 40-gauge platinum wire
enc losed  w i t h i n  wal l  of
14K-gold t ubu la r  p robe ;
probe is mounted so that  i t  is
concen t r i c  to su i t  supply  duct
Square-wave exc i t a t i on  vo l t age
is app l i ed  to b r i dge
Br idge  is ba lanced at 20F and
produces no ou tpu t  s i gna l ;
sens ing  element r es i s t ance
increases w i th  temperature
i nc reases ,  unba lanc ing  b r i dge ;
unbalanced b r i dge  produces
square-wave temperature s i gna l
Temperature s i gna l  is app l i ed
to tempera ture  sensor amp l i -
f ier (13.1) for conditioning
Br idge  is a lso unbalanced at
temperatures below 20F, but
phase of ou tpu t  s igna l  is
reve rsed  and 13.1 re jec ts
s igna l

2.70 £0.02 v rms, 300 cps,
square - type  wave

270 *2 .7  ohms
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Output

Output S igna l

Accuracy

Response Time

Cond i t i on

Requirement

Output Impedance

Cur ren t  Consumption

Sensing Element Power.
D i ss i pa t i on

Ex te rna l  Leakage

Cont inued/7 .17

OOutput signal with above
exc i t a t i on  vo l t age  and ou tpu t
load

® 300-cps square - t ype  wave w i th
magni tude d i r ec t l y  p ropo r -
t i ona l  to sensed tempera tu re

® 0 mv rms at 20F
® 29.5 mv rms at 95F

0.59 mv rms (1 .5F)  max error

Temperature step app l i ed  to
sensed f l u i d

6 sec max for ou tpu t  vo l t age
change equal to 63 pe rcen t  of
t o ta l  change for app l i ed  step

500 ohms max

140 ma e f fec t i ve  max |

5 mw max

6 x 107% 1b /h r  0,  max duc t - t o -  J
cabin leakage at 4 ps ig  and
70F



GROUP8. COOLANT CIRCUIT INSTRUMENTATION

GLYCOL PUMP OUTLET 836130-1 8.1
PRESSURE TRANSDUCER -

Type Gauge pressure transducer
Func t i on  : Senses pump d i scha rge  p ressu re

y and produces e l ec t r i ca l  s i gna l
for v i sua l  read -ou t  and t e l e -
me te r i ng

Ports ® Pressure sensing port ( f i t t i ng
en

® Ambient (cabin) reference port
(boss f i t t ed  with vented plug)

Sensed F lu i d  Temperature 35 to |60F

Load Resistance 30,000 ohms
Output CL O Output s i gna l  w i th  above load

res i s tance

Output S igna l  ® D-c vo l t age  proport ional to
sensed p ressu re

® 0 v dc at 0 ps ig
® 5 v dc at 60 ps ig
® 6.5 v dc max at p ressures

g rea te r  than 60 ps ig

Accuracy $0,125 v dc (1.5 psig) max
e r ro r

S igna l  R ipp le  Component 10 mv rms max

Output Impedance 500 ohms max

Power Consumption 25 ma max at 28 +2, -3 v dc

External Leakage 1 .3  x 1074 cc/hr water-g lycol"
max p ressu re -sens ing -po r t - t o -
ambient leakage at 60 ps ig
and 70F

GLYCOL ACCUMULATOR 837026~4 8.16
QUANTITY TRANSDUCER

Type Gauge p ressu re  t ransducer

Func t i on  ® Senses g l yco l  accumula to r -
; to-cabin AP (accumulator

gauge pressure)
~

~



Por ts

Accumulator Quan t i t y
Range

Pr imary

Secondary

Sensed F lu i d  Temperature

Oxygen (Ambient
Reference Port)
Water -G lyco l
(Pressure Sensing
Port)

Load Res is tance

Output

Output S igna l

Accuracy

a
0

Continued/8. 16 8
I nd i ca tes  g l yco l  quan t i t y
s ince quan t i t y  is nea r l y
p ropo r t i ona l  to accumulator
g l yco l  p ressu re  due to sp r i ng
cha rac te r i s t i c s  of accumu-
l a to r  be l l ows
Produces e l ec t r i ca l  s i gna l
for  v i sua l  read-out  and t e l e -
me te r i ng

Pressure  sens ing por t
( f i t t i ng  end)
Anbient (cabin) reference port
(boss f i t t ed  with f i l t e r i ng
p lug )
Storage capac i t y  requ i rements
for glycol pump (2.48) accu-
mula to r s ,  l i s t ed  here for
re fe rence

0 cu in .  at O ps ig
60 cu in. (2.34 1b water-
glycol  at 70F) min at 24 psig
0 cu in.  at O ps ig
35 cu in. (1.37 1b water-
g lycol  at 70F) min at 24 psig

0 to I50F

35 to 160F

30,000 ohms

Output  s i gna l  w i th  above load
res i s tance

D-c vo l t age  p ropo r t i ona l  to
sensed p ressu re
0 vdc=0  psig (accumulator
empty)
5 v dec = 25 psig (accumulator
f u l l )
6.5 v dc max at p ressures
g rea te r  than 25 ps ig

$0.125 v dc (0.625 psig) max
error



Signal  R ipp le  Component-

Output Impedance

Ambient Reference
Port F i l t r a t i on

Power Consumption

Ex te rna l  Leakage:

EVAPORATOR STEAM DUCT
PRESSURE TRANSDUCER

Output S igna l

Output Load

Output Impedance

Output R ipp le

Steam Temperature Range

Power Requirement

Ex te rna l  Leakage

STEAM DUCT TEMPERATURE
SENSOR

Func t i on

Type and Ope ra t i on

Cont i nued /8 .16

10 mv rms max

500 ohms max

0.3 micron

25 ma max at 28 +2, -3 v dc

1.3 x 107% cc/hr water-glycol
‘max w i th  60 ps ig  and 70F at
pressure sensing port

837036-1 8.17

0 to 5 vdc p ropo r t i ona l  to
p ressu re
0 vdc = 0.05 ps ia
5 vdc = 0.25 ps ia
30.2 vdc max e r ro r
6.5 vdc max on ove r -
p ressu r i za t i on

30,000 ohms

500 ohms max

“10 mv rms max

20 to 95F

40 ma max, 28 +2, =3 vdc

6 x 107% 1b /h r  0; max from
cabin to steam sense por t  at 6
psi AP

836950-2

Mounts on steam duct and
senses temperature of steam
and free water exhausted to
space

Used to sense presence of ice
in steam duct
Prov ides  temperature s i gna l.
for t e l eme te r i ng

Wheatstone b r i dge  w i th  sensing
element as one arm of b r i dge



Br idge  Exc i t a t i on
Vo l t age

Load Res is tance

Output
(Test Conditions)

Output S ignal

Accuracy

Output (Operating
Cond i t i ons

Con t i nued /8 .22

Sensing element is co i l  of
coated 40-gauge p l a t i num wi re
enclosed within wall of
I 4K -go ld  t ubu la r  p robe ;
probe is mounted so that  i t  is
concen t r i c  to .  steam duct
Square-wave exc i t a t i on  vo l t age
app l i ed  to b r i dge
Br idge  is balanced at 20F and
produces no ou tpu t  s i gna l ;
sens ing  element r es i s t ance
increases w i th  temperature
inc reases ,  unba lanc ing  b r i dge ;
unbalanced b r i dge  produces
square-wave temperature  s i gna l
Temperature s i gna l  is app l i ed
to temperature  sensor amp l i -
f ier  (13.1) for condit ioning
Br idge  is a lso unbalanced at
temperatures below 20F, but
phase of ou tpu t  s i gna l  is
reve rsed  and 13.1 r e j ec t s
s igna l

2.70 ¥0.02 v rms, 300 cps,
~ square - t ype  wave

0
(W

)
o

270 £2.7 ohms

Output s i gna l  w i th  above
exc i t a t i on  vo l t age  and load
res i s tance
Sensing element submerged in
l i qu id  temperature  bath

300-cps square - t ype  wave w i th
magni tude d i r ec t l y  p ropo r -
t i ona l  to bath temperature
0 mv rms at 20F
29.5 mv rms at 95F

42.0 pe rcen t  of f u l l  sca le
output (#0.59 mv) at 20 to 35F
13.5 pe rcen t  of f u l l  sca le
ou tpu t  (£1.03 mv) a t  35 to  95F
Output w i th  20 pe rcen t  minimum
free water in exhaust steam
and 0.085 psia (4.4 mm Hg abs)
max steam duct p ressu re
5.9 mv rms max (35F max
indicated t empe ra tu re )



Response Time

Output Impedance

Cur ren t  Consumption

Sensing Element Power
D i ss i pa t i on

Ex te rna l  Leakage

RADIATOR OUTLET
TEMPERATURE SENSOR

Opera t i ng  Temperature Range

Output S igna l

Output Impedance
CB idge Exc i t a t i on  Vo l t age

Opera t i ng  Cu r ren t
Ex te rna l  Leakage

Pressu re  Loss

] STEAM PRESSURE SWITCH

Type and Con f i gu ra t i on  /

o

Cont inued/8 .22

Response t ime w i th  temperature
step app l i ed  to sensed f l u i d
wi th  sens ing element submerged
in qu iescen t  water
6 sec max for ou tpu t  vo l t age
change equal . to 63 pe rcen t  of

_ t o ta l  change for app l i ed  step
500 ohms max

140 ma ef fect ive max
5 mw max

836058-|

8361  14-1

6 x 10% 1b/hr 0, max
cab in - t o -duc t  leakage at 6
ps ig  and 70F

8.23

-50 to 100F

0 at  -50F to 29.5 mv rms at
100F w i th  load impedance of
270 ohms: 300 cps sq - t ype
wave w i th  rms magni tude
p ropo r t i ona l  to tempera ture

1300 ohms max

2.70 0 .02  v rms, 300 cps
sq - t ype  wave

140 ma max (ef fect ive)
2.6 x 107% cc/hr water -g lyco l
max at  60 ps ig  and 70F

0.50 in .  Ha0 AP max w i t h
200 1b/hr  wa te r -g l yco l  at
60 ps ig  and 45F

8.24

Abso lu te -p ressu re  ac tua ted
sw i t ch
Diaphragm-actuated va r i ab le -
re l uc tance  p ickup  produces
s igna l  cond i t i oned  by so l i d -
s ta te  s i gna l  cond i t i one r ;
s i gna l  cond i t i one r  d r i ves
ou tpu t  t r ans i s to r  sw i t ch

8 -5



Por t

Opera t ion

Switching Points
Steam Pressures for
Open Switch

Steam Pressures fo r
Closed Switch

Sw i t ch ing  Poin t  Accuracy

Switch Ra t ing

Continued/8. 24 |

Glycol evaporator (2.6 or 2.7)
steam pan p ressure  app l i ed  to
sense side of diaphragm; hard |
vacuum (sealed internal
plenum) app l i ed  to r e fe rence
side of diaphragm

Pressure  sens ing por t  ( f i t t i ng
end)
switch (output transistor
switch) connected to  glycol
evapora to r  temperature con t ro l
( 2 .40 )
When steam p ressu re  is normal,
sw i t ch  is open and 2.40
con t ro l s  backpressure con t ro l
valve (2.39) in normal manner
When steam p ressure  decreases
t o  near  f r eez ing  cond i t i on ,  i
sw i t ch  c loses and 2.40
i n i t i a t es  c l osu re  of 2.39
When diaphragm is uns t roked
(steam pressure zero or
diaphragm ruptured), switch is
open and 2.40 con t ro l s  2.39
in normal manner; t h i s  is a
f a i l - sa fe  f ea tu re  which
p reven ts  c l osu re  of 2.39 i f
diaphragm is ruptured

> 5 mm Hg abs (steam satura- i
t i on  temperature a t 5 mm Hg
abs = 34. IF)
< 3.5 mm Hg abs (steam pa
t i on  temperature at 3.5 mm Hg
abs = 26.2F)
3.5 to 5.0 mm Hg abs

20.2 mm Hg w i th  case ambient
(cabin) t empe ra tu res  of 0 to
150F
$0 .3  mm Hg w i t h  case amb ien t
temperatures of 150 to 200F

10 ua max leakage current  wi
5 v dc across open sw i t ch
0 .2 - v  d-c vo l t age  drop max wi
5 ma th rough  c losed  sw i t ch

G
S 

S&
S 

G
B 
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Con t i nued /8 .24

Sensed F lu i d  Temperature 0 to 200F
Range

Power Requirement 50 ma max at 28 +2, -3 v dc

External Leakage 6 x 107% 1b/hr 0, max cabin-
t o - sens ing -po r t  leakage wi th
6 -ps ig  cabin and O-ps ig
sens ing por t  p ressure



GROUPS 9 AND 10. OXYGEN SUPPLY
AND CABIN INSTRUMENTATION

OXYGEN FLOW TRANSDUCER 8361 12-2 9.2

Flow Measur ing C i r cu i t
Output Signal  ® 0 to 5 vdc p ropo r t i ona l  to

0x F low
® 0 vdc = 0.2 l b / h r

5 vdc = 1.0 t b /h r
$0 .5  vdc (*0.08 lb/hr)  max error
at 0 to I50F 0, and ambient
t empe ra tu res

® 6.5 vdc max on ove r f l ow
Output Load 30,000 ohms
Output Impedance 500 ohms max
Output Ripple 10 mv rms max

Over f l ow  Warning C i r cu i t  |

Con f i gu ra t i on "Sw i t ch  connects r e tu rn  s ide of
ex te rna l  i nd i ca to r  l i gh t  to
-28 vdc

Rating . 120 ma steady s ta te ,  800 ma
peak surge at 28 vdc
<1.00  t b /h r :  sw i t ch  open
1.00 to 1.25 1b /h r i  sw i t ch
c loses
>1 .25  I b /h r :  sw i t ch  c losed

>1.25 1b /h r :  sw i t ch  c l osed

Inc reas ing  0,  Flows

Decreasing 0 ,  Flows
® 1.25 to 0.96 I b /h r :  sw i t ch

opens
® <0.96  l b / h r :  sw i t ch  open

0, P ressure  Range 85  to 140 ps i g

02 Temperature Range 40  to |65F

Maximum Flow 0.7 1b /m inu te  0; w i t hou t
damage

Pressure  Loss ® | psi max at 1.0 1b/hr  0, and
100 ps ig  i n l e t

® 8.0 psi max at 0.7 I lb /minute  02
and 100 ps ig  i n l e t

Power Requirement ~~ 120 ma max, 28 +2, -3 vdc
Ex te rna l  Leakage 6 x 10% 1b/hr  0, max at

140 ps ig  and 70F

9 /10 -1



OXYGEN PRESSURE TRANSDUCER

Type

Func t i on

Por t s

Sensed F lu i d  Temperature

Load Resis tance

Output

Output S ignal

Accuracy

Signal  R ipp le  Component

Output Impedance

Ambient Reference Port
F i l t r a t i on

Power Consumption

Ex te rna l  Leakage

CABIN TEMPERATURE
TRANSDUCER

Type and Func t i on

Con f i gu ra t i on
and Opera t ion

0

837016-2 9.8

Gauge p ressu re  t ransducer

Senses regu la ted-oxygen-supp ly
p ressu re  and produces e lec -
t r i ca l  s i gna l  for  t e l eme te r i ng

Pressure sensing port ( f i t t i ng
end)
Ambient (cabin) reference port
(boss f i t t ed  with f i l t e r i ng
p lug )

0 to IS0F

30,000 ohms

Output s igna l  w i th  above load |
r es i s t ance

D-c vo l t age  p ropo r t i ona l  to
sensed p ressu re
0 v dc at 0 ps ig
5 v dc at 150 ps ig
6.5 v dc max at p ressures
g rea te r  than 150 ps ig

+0.125 v dc (£3.75 psig) max
e r ro r

10 mv rms max i

500 ohms max

0.3 mic ron

25 ma max at 28 +2, -3 v dc

6 x 107% 1b/hr 0, max pressure-
sens ing -po r t - t o -amb ien t  leak-
age at 150 ps ig  and 70F

9.11 i

So l i d - s ta te  tempera ture
transducer i
Prov ides  tempera ture  s i gna l
for  v i sua l  read-out  and t e l e -
me te r i ng

836930-|

Uni t  i nc l udes  power supp l y ,
tempera tu re  sens ing  e lement ,
and s i gna l  cond i t i one r



Cont inued/9 .11

® Two se r i es  bead t he rm is to r s
form sens ing e lemen t ;  sens ing
element mounted at t i p  of
probe which is i nse r t ed  in to
i n l e t  duct of  cabin heat
exchange r  (3.2)
Power supply  p rov ides  neces-
sary ope ra t i ng  vo l t ages  and
i so la tes  un i t  from 28-v d-¢
spacec ra f t  power
Signal  cond i t i one r  conve r t s
sens ing element cu r ren t
changes (due to resistance
changes) in to  ou tpu t  vo l t ages

Opera t ing  0 to 24 ps ia
Pressure  Range

Load Res is tance 30,000 +6,000 ohms

Output D Output s i gna l  w i th  above load
r es i s t ance

Output S ignal  ® D-c vo l t age  p ropo r t i ona l  to
sensed temperature
0 v dc at 40F
5 v dc at |I25F

$2 .5  pe rcen t  o f  f u l l  s ca le
ou tpu t  (0.125 v dc) at 60
to 80F
5 pe rcen t  of f u l l  sca le
output  (£0.25 v dc) at 40 to
60F and at BO to 125F

Accuracy

Response Time

Cond i t i ons  Sensing probe mounted in 3 - i n . -
d iameter  duct
Probe exposed to 20-cfm a i r -
f low at 14.7 ps ia
Temperature step app l i ed  to
sensed a i r

Requirement I0 sec max for ou tpu t  vo l t age
change equal to 63 pe rcen t  of
t o ta l  change for app l i ed  step

Output Impedance 500 ohms max

Power Consumption 80 ma max at 28 +2, -3 v dc

/ 9 /10 -3



CABIN PRESSURE TRANSDUCER

Type
Func t i on

Por t

Sensed Fluid Temperature
Load Resistance
Output

Output S igna l

Accuracy

Signa l  R ipp le  Component

Output Impedance

Power Consumption

Ex te rna l  Leakage

O
o

O
o

836132-1 10.5

Abso lu te -p ressu re  t ransducer

Senses cabin abso lu te  p ressu re
and produces e l ec t r i ca l  s i gna l
for v i sua l  read-out  and t e l e -
me te r i ng

Pressure sensing port (boss
open to cabin)
0 to I50F
30,000 ohms

Output s ignal  wi th above load
r es i s t ance

D-c vo l t age  p ropo r t i ona l  to
sensed p ressu re
0 v dc at O ps ia
5 v dc at 17 ps ia
6.5 v dc max at p ressures
g rea te r  than 17 ps ia

+0.125 v dc (#0.425 psia)
max error
10 mv rms max

500 ohms max

25 ma max at 28 +2, -3 v dc

Leakage from sens ing por t  to
ambient w i th  tes t  p ressu re
app l i ed  to sens ing  por t
6 x 107% 1b/hr 0, max at
4 ps ig  and 70F

9 /10-4



| GROUP 12. INSTRUMENTATION POWER SUPPLIES

TEMPERATURE TRANSDUCER
| POWER SUPPLY

Type and Func t i on

8 Power Supply Outputs
(Each Power Supply)

Br idge Exc i t a t i on

Temperature Sensor
Amp l i f i e r  Supply
Vol tage

Temperature Sensor
Amp l i f i e r  Bias

Power Consumption
(Each Power Supply)

s
e

e
s

 
Ee

as
836066-3 12.1

Two separate  and i den t i ca l
so l i d - s ta te  e l ec t ron i c  power
supplies (normal and standby);
standby supply is used when
normal supply f a i l s
Prov ides  a-c exc i t a t i on  vo l t -
age for  b r i dge - t ype  tempera-
ture sensors and d-c vo l t ages
for  temperature sensor
amp l i f i e r s

300 +30, =100 cps square - type
wave
2.7 0 .02  v rms amp l i tude
700 ma normal load cu r ren t

18 I v dc
165 ma normal load cu r ren t

30 ma normal load cu r ren t

10.7 w max at 28 +2, =3 v dc



GROUP 13. INSTRUMENTATION AMPLIFIERS

TEMPERATURE SENSOR 836056-2 13.1
AMPLIFIER

Inpu t  S igna l  0 to 29.5 mv rms, 300 cps
| sq - t ype  wave

| Inpu t  Impedance 270 $2.7 ohms

Qutput Load 30,000 ohms

Output Signal Output vol tage (0 to 5 vdc)
p ropo r t i ona l  to input  s i gna l
vo l t age  of O to 29.5 mv
rms, 300 sq - t ype  wave

Qutput R ipp le  10 mv rms max

Output Impedance 400 ohms max

Exc i t a t i on  Vo l t age  Output 2.70 %0.02 v rms, 300 cps
sq - t ype  wave

Power Requirements ® 140 ma max, 2.70 +£0.02 v
rms, 300 cps sq - t ype  wave
when used in i n f l i gh t  tem-
pe ra tu re  t r ansduce r  subsystem

® | ma max, 2.70 £0.02 v
rms, 300 cps sq - t ype  wave
when not used in subsystem

eo 33 ma max, 18 £1.0 vdc
® 6 ma max, - 0 .5  $0 .2  vdc

13-1



GROUP 15. ELECTRICAL FILTERS

CAPACITOR ASSEMBLY

Con f i gu ra t i on  and
Opera t ion

Capac i to r  Assembly
836995-1

Hook-up for  Normal
Sensors

Hook-up for  Standby
Sensors

Capac i to r  Assembly
836995-2

Hook-up for  Normal
Sensors

Hook-up for  Standby
Sensors

a
a

[]
 

0 
e

e
e

 
o

O
 

[J

836995-1 15.1
836995-2

Signal  wi res from a l l  g l yco l
temperature con t ro l  system
temperature sensors are rou ted
through 15.1
Ser ies-connected r - f  f i l t e r
capac i t o r s  reduce noise leve l
on s igna l  l i nes  connected
between g l yco l  temperature
sensor (2.23) and glycol
evapora to r  temperature con t ro l
( 2 .40 )
Assembly i nc ludes  e l ec t r i ca l
connectors  to f ac i l i t a t e  hook-
up to ECU cab l i ng
Temperature sensors used fo r
g l yco l  temperature con t ro l
con ta i n  normal and standby
sens ing e lements ;  15.1 hook-up
is changed to sw i t ch  elements
in use
836995-1 and 836995-2 are
i den t i ca l  except for  connector
re fe rence  des igna to rs

Used on p r ima ry  g l yco l  temper-
a tu re  con t ro l  system
Connectors des ignated J52A,
P52A, and P53A

J52A on 15.1 connected to P52
on ECU
P52A connected to J52
P53A capped

J52A connected to P52
P52A capped
P53A connected to J53

Used on secondary g l yco l
temperature con t ro l  system
Connectors des igna ted  J57A,
P57A, and P58A

J57A connected to P57
PS57A connec ted  t o  J57
P58A capped

J57A connected to P57
P57A capped
P58A connected to J58

15-1



Con t i nued /15 .|

Capaci tance

Each Capacitor 4.7 uf +10 percent
: 

[4

Total  Ser ies po Capacitance between pins A and
Capacitance P of P53A on 836995-1 or p ins

A and P of P58A on 836995-2
® 2.35 uf +10 pe rcen t

15-2
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