INTERDEPARTMENTAL COMMUNICATION

June 5g
TO: Go R. Oscar Mail Ho. 201
Egz We He clmsy, Jde Go G‘m, We So mthg

N. Kauteky, G. Gleasoh
FRQOM s R. H. Edgerley Mail No. A-193 Ext. 3310

In accordance with the recent decision made jointly by
"Data Aguisition Unit" and the "Imstrumentation Unit” (Refs
I.D:Coy Ca B. Harris %o Dr. J. Geums, 5-19-59), I sm submits-
ing the atbtached requirements for ESA 516,

I% is our understending that the Data Aquisition Unit
will hendle rouline instrumentation and the design end pro-
curement of the laboratory control systems for this project.
The decision as %o what constitutes "rouwtine instrumentation
will be made by George Glsason of Instrumentation.




Requirements for Sensors in Small Animal Chember (ESA 516)
' (Revised Gopy)

Requirements for all sensors:

1.
2o
3.
ko
5o
6o
7
8.

%

1,

Operating temperature;15 to 40° Ga

0 to 100% oxygen, i.6. 0 to 760 mm.Hg. 02 partial pressure.
Total pressure variatiqn)(_)a'léo mm.Hgo

Hnnid:l.tyyo o 100% rel. humidity.

Stability over a period of 2 months so far 2s celibration is
concernad.

Maximum reliability or life expectancy.
Not affected by light.

Capability for 2 months permanent regording. (monitoring ai
presst conditions)

Frequency of response.

@, Chart record once per hour.

b. Instruments or meiters permitiing visusl messurements
anytime, 7This permits adjustment to required experi-
mental conditions.

Leboratory rather than airborne equipment is required for ini-
tial installation. (bulk reduction no problem at this stage)

Installation by August 1, 1959.
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Requirements for Sensors in Small Animal Chamber (ESA 516) - Page 2

Special Requirements:

1.

*

2.

30

b,

5o

Total Pressure - overall range O - 760 mn.Hg. 1 mm.Hg. precision.
Should be as responsive as an altimeter., For recording pu 3,
we ghould be able %o record various ranges (X %10 mm.Hge).
Avtomatic control to inject nixture or operate vacuum pump
vhenever pressure deviates.

Number = &, One for inner and one for cuter chamber.

Rate of Pressure %#e Indicator. This ghould be equivalent o
e ¥a cetor as used in high performence sircraft.
No permament record required. ‘ _
Number = 2, One for inner and one for ouler chamber.

Bumidity — Moximum precision st least Z1¥ Rel. Humidity im temper-

renge 20° to 25° C. Eguilibration time 1 winnte if possible
for any amount of change im range of O to 99% relative humidity.
Read out wnits not important.

Buwber = 2. One for inlet and one for outlet of imner chamber.

Air Flou Meters - We need something to tell us how rapidly the
Ioner chamber 'air" is being replaced (volume). Secondly, we
need information about the velociity (£4./min.) of gir over the
animals. (not a fixed installation)

Volums Information

a. Unite - £t.°/min,

b. Rangs - O - 30 £6.3/nin,

o Precision0.25 ft.3/win. (at least)
de Number = 1.

Velocity Information

'a, Units = em:/sec.

b Range - O to 25 can./sec.

e, Precision - 10.5 cm./sec. (at lesse)
d, Humber = 24

Aixr Tempsrainre <

a. Units = degrees C.

b. Range = +15° te LO° C.

¢, Presision = 0.1° G, (minimum)

do Eguilibration in 12 minutes.

eo Humber = 3; Ons for inlet and one for outlet of inner
chamber: 4 third sensor is nesded L0 meagure aiy tempsve-
ture at cooling enit inlet o regulate )in conjunction with

chamber inlet sensor )the performance of cooling unib.
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Requirements for Sensors in Small Animal Chawbsr (ESA $16) -« Page 3

6.
low
priority
Te
%
8.

Gas Sensors -
a. 0Oy Sensor

Unite - maHEo

Renge ~ O %o 760 mm.Hg. with caepebility of selecting a
variety of short ranges (210 mm.Hg.) with a pre-
cision of £l mm.Hg, |

Bumbor = 2, Inlet and outlet of imner chewber.

bo Goesenaor

Units = m.Bg. .

Range =~ O $0 100 mm.Hg. with capasbility of selecting a
variety of short ranges (%5 mm.Hg.) with a pre-
cigion of :1 mongo

Hamber = 2, Inlet and outlet of inner chambers

¢, Nitrogen Sengor

Unite = ma.Hg. |
Range < 0 %o 760 mm.Hg. with capability of selscting =
variety of short ramges (210 mm.Hg.) with 2 pre-
- elgion of 1 mm.Hg. '
Number = 2. Inlet and outlet of immsy chamber.

Oy Consumption -

a8, Regulator to inject 0, when pressure falls by 1 mm.Hg.
b. Record injections of into Chamber,

Special instruments (low priority) not reguired for initisl ime
stallation but for which room should be lefé on instrument panal,
abeo

8, Conductivity of the alr in the animal chamber,

[-D Speciﬂmdetactwaauchasmh, He, 03, C0, metal
vapors, etc,

¢. Physiological ingtrumentation.

* Those items veguiring conirols: the rest we will comtrol indiiaetlm




SUBJECT :

Ao

B.

Lk,

Requirements for the Atmospheric Conditioning System to be
Used in Commection with the Envirommental Exposure Chamber,

ESA 516

Ceneral Considerations that Apply to the Entive System.

1.

2

3o
'
Se
6.

7o

A11 figures given below are calculated for a meximum requirement
of 10 rats maintained for a continwous 2-month period. This mesns
a total absorptive capacity for Ll lbs. of water, 4.2 1bs. of
CO, and & heat load of 827 BTU/min. from the animals.

All atmospheric conditioning devices must be operateable for short
periods of time (hours) as well ss for periods up to two months,
without attention to maintein the aimosphere of the chamber with-
in the specifications originally cutlined ins

a. IDC, dated 1/22/59, ("Statement of Work for the Construction
of a Prototype Sealed Cabin for Use with Animal Subjects").

b. "Reguirements for Semsors in Small Animal Chamber, ESA 516v,

The dead gpace of the chawber-absorber plumbing should be held %o
a minimum.

4All connsebions are to be made for meximom flexibility. This means
standardisation of all fittings with a female end on the entry side
to all absorbers and devices, and male fittings at all exit emds.
(or vice versa over the entire system)

All valves (stopcocks) need only be of the on-off type (exceps
where specifically indicated). These velves (stopcocks) must be
reliable over long term usage and requive no lubrication.

The pressure ingids the inner chamber and associated plumbing will
usually be less than atmospheric.

All plumbing and canisters must be leak-proof and corrosion resis-
tant. Cenisters are to be reuseable over msny experiments (after

recharging).

A flow diagram attached herewith outlines the inltial arrangement of
the equipment. Certain components will be deseribed in greater de-
tail below. (Mumbers refer to locations in flow chart.)

#2, 20 ~ Temperature Insulating CGaskets (2)

a, Purpose: to prevent conductive heat loss.




£y

#3 = Haiy and Pecal Material Filtar

Parpose: o remove airborne animal waste products (hadr and
fecal material) before air stieam reaches water and €0, absor-
bers.

bo A coarge wire screen, fonoued by a finer wire screen comtained
in a single cartridge is envigioned.

Two alternate units allowing cleaning and replacement without
chamber shutdewn,

#i, 1 = Gas Sampling Devices (2)

Purpose: %0 withdraw gas samples of 10-100 ml, for special
WSO ,

Poggible design:

&o

€o

&b

'dn:—;O# velve,
with odaptor

#5 - Moisture Absorber

a. Purpose: to remove water pfoduced by amimels in the chambep
and permit the measurement of the amount.

Reguirements:

Bo

1)

2)

3)

L)

Over a 2-month period fom 10 rats, Ll lbs. of water will
be produced.

The absorption is to bs so arranged that each of 16 canisg-
ters can absorb all mvisture produced for 4 days (withous
interruption) or that all 16 units sbsorb 2ll moisturs for
the entire period.

Size: each canister to contain a charge of 8:3 lbs. of
anhydrc)»ne or 12.5 lba. of Zeolite (linde LA Molecular
Sieves).

Absorption should be #0 arrangsd that it is possible %o
maintain the relative humldity from 10 to 99% at any tem~
perature from 15-40° C. in the inner chember. In the
range of from 20:25° C,, it is desived to meintain the
humidity at any preset level with an adeuracy of 11%.




#6—002Abaorbu'
a, Purpose: tormovecozproducedbytheanimalsinthachmbor

and to measure the quanitities produced at various experimental
, intervals.

b. Regquirements:

1) Over a 2-month peried from 10 rats, 1h.2 1lbs, 0, will
be produced.

2) The absorption is %o be so arranged that each of 16 canis-
ters can absorb all CO, produced for L days (without inmterrup-
tion) or that the combined capacity of all 16 units can
satisfy the needs over the entire 2-month perdod.

3) Sise: each canister to contain 1,27 1bs. (005333 fto>)

of lithium de (Maywood) or 2,572 lbs. of Baralyme
(0.0lk2 rto3§. 2

L) Absorption should be so arranged that it is possible to
maintain C0, concentration {rom 0 to 100 mm.Hg. partial
pressure in the inner chamber, and to regulaite this ab

any preset level within 21 mm. of Hg. partial pressure.

#7, 19 - Special Purpose Manifolding

&, Purpose: ¢o introduce into the circulating air stream spe-
cial devices, i.@., lon generators, ion counters, special gas
analysis ingtrumentetion, eir humidity regulators, spscial gas
abgorbers, ebtc.

b. Requirvements:

1) The units o be introduced will vary in size and use and
have to be engineered specially for each purpose.

#8 - Charcoal Absorber

a. Purpose: %o remove noxious gases from the circulating air
systen.

b. Requiremesnts:

1) Each canister unit should contain 2 lbs. of activated char—
coal (density 30 1be./ft.3).

#9 - Particle Filter

a. Parpese: %o remove chemical dust that was carried by aiy
strean from water and CO, sbsorbers and charcoal (charcoal,

130H, ¥g(C10),),, etes)s




~bo Requirements: a self-cleaning device is desirable.

#10 - Catalytic Burner _
a. Purpose: %o remove noxious gases not absorbed by the charcoal,

bo Requirements: aatisfactory operation without attention over a
2-month period.

1, 12, 13 - Gas Addition Manifold

a, Purpose: to supply O tothoatmosphorouusedbytheaniml
mmmwywﬁ.mmmmmgugmspheuum

~ system.
b. Requirementss:

1) In response to pO sensor ab inlet of chamber add automa-
tically small mnts of 0, and o record the volume (ms)
of gas injected.

2) In response to the total pressure sensor, io inject automa-
tically more of the atmospheric gas mixture when level drops
below preset level. (low pricyity)

3) The controls in this manifold must also be operateahle narme
ﬂllyo T ‘
L) A third position for the purpose of gas mixing and the chang-
ing of tanka is needed,

#15 - Adr Transport Pump

a. Purpogse: to move air in chamber and associated plumbing. Adr
movement is being depended on for the removal of water and re-
newal of the atmosphere in the chamber.

bo Requirements:

1) Performsnce of air transport to be regulated within at least
0,25 ft.3/min. at any given level, The level of air trans-
port to be determined by the humgdity sensor at chamber oute
let within the range of 0-30 fi.°/min. (automatically).

2) To also be mamually adjustable.

#17 = Adr Cooling System

8, Porpose: %o condition the air to & preset chamber entry
temperature.

1) To remove from the air, heat added by the air ecirculation
pump, catalytic burner, CO, and water absorbers, the ani.-
mals and instrumentation within the chamber.




bo Requirements:
1) To hold the air tempsrature of the inner chamber at any
level in the rangs 15 to 40° C. in a laboratory of the usual

temparature range. It is desired to control and record
the tempersture with & precision of 0.1° C.

#23 = Vacuum Pamp

&, Purpose: o reduce the total pressure snd maintain it automas
tically at any preset level in the vacuum chamber.

bo Requirementss
1) HMust be operateable by marnial means.
2) Appropriate valving to permit it's serviceability for both
chambers.
3) Capsbls of reducing chember pressure from ambient to 10 mm,
Hg. in 60 mimnvtes.
#26 - Heat Removal from Inner Chawber
a, Purpose: +the illumination, mt:mmntat-ion and animals produce
heat which will acoumulate unless removed and raise in-chsmber
temperature.
be Requirements:

1) It is estimated that up to 436535 BIU have to be removed
each winutes

Expected Time Schedule

a6
bo

Cq
de

@6

Completion of bagic chsmber unit (no plumbing), July 25, 1959,
Ingtallation of 2ll of sbove components, the control systems, and in-
strumgntation vequired, July 25, 1959 to Awgust 10, 1959,

Chamber operation testing, August 10 to Augnst 25, 1959

Transfer of chember unit from Space Medieine Laboratory (Ranch House
Area) to new laboratory in research building now under construction.
Physiological esperimentation to start September 1, 1959.
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