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DEPARTMENT OF THE ARMY
HEADQUARTERS. U.S. ARMY TEST AND EZVALUATION COMMAND
ABERDEEN PROVING GROUND. MARYLAND 21005

v Aug 1959

SUBJECT: Final Letter Report on Initial Production Test of Air Condi-
tioner, 38,000 BTU/HR, USATECOM Project No T-7-0831-02 (7-EG-
175-038-001)

Cormanding General

U. S. Ammy Materiel Command
ATTN: AMOQVMR-C

Washington, D.C. 20315

o s M et s i e

1. Approval Statement. Tre subject final report is approved except as

noted herein. ?

2. Backgrcund of Test.

a. The test item is an air-cooled envirommental control unit designed
for floor mounting and operates on 4l16-volt, 4OO-cycle, 3-phase, L-wire
power. It utilizes dichlorodifluoromethane refrigerant (R-12) and is {
electric-motor driven. The unit has a rated cooling capacity of 38,000 £
BTU/HR and a rated heating capacity of 35,000 BTU/HR. A remote-control
box assembly contains the operating controls for the air conditioning 4
unit. The control box contains a four-position switch (HEAT, OFF, VENT,
COOL) and a temperature control variable resistor (minimum setting COOL;
maximum setting HEAT). The rheostat dial is continuously variable be“ween
the COOL and WARM positions, which corresponds to a return air temperature
range of +60OF to +90°F,

b. The subject initial producticn test was conducted at Aberdeen A
Proving Ground during the perici 5 August 1968 through i3 May 1969. ¢
The purpose of the test was to determine conformance of the air conditioner ;
10 reguired specifications and suitability for release.

3. Test Results.

a. The subject final letter report does not classify any of the
incidents or failures as defects or shortcomings; however, equipment
performance reports were submitted which Indicated the presence of eight
deficiencies and seven shortcomings.
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tioner, 38,000 BTU/HR, USATECOM Project No 7-7-0831-02 (7-EG~- .
175-038-001)

b. Paragraph 4 of the inclosed final letter report summarizes the
results of test. The subject air conditioner met the test objectives
for controls, road, sand and dust, endurance, reliability, and low-
temperature storage tests.

¢. Six of the equipment performance reports submitted as deficiencies
are reclassified as follows:

i
i

(1) The unit faiied to meet the performance test objectives because
the current drawn in heatlng mode of operation was not within the speci-
fied current limits. Except for the current drawn in the heating mode
of operation, the performance of both units was found to be satisfactory.
The current drawn in the heating mode measured 1.4t amperes (average of
three phases) lower than the minimum requirements. Inasmuch as the
proyar output was met, this is not considered a deficiency or short-
coming, but a manufacturer's design problem.

(2) Except for a malfunctioning circuit breaker, the unit was found
to be free of mechanical and electrical safety hazards. Cf the three
clectrical circuit breakers tested, two breaker: were found to trip with-
in nine seconds after apovlication of the rated must-trip current. The
remaining breaker began to hurn after applying the load for two minutes.
Inasmuch as the three circuit breakers tested were of the same design,
the single breaker fajlure reported as a deficiency on the equipment
performance report 1s reclassified as a random failure.

(3) 1Initial operation of the test item at ambient temperature of
+125CF resulted in activation of the high-pressure cutout switch which
de-energized the condenser fan and compressor motors., With guidance
from U. S. Army Mobility Equipment Research ad Devezlopment Center
(USAMERDC), the operating point of the high-pressure cutout switch was
reset. After resetting the operation point, the test item started with-
out difficulty and performed satisfactorily throughout the high v.cuperature
run. The deficiency as reported by the equipment performance report is
reclassified as a corrected deficiency. Instructions should be incorporated
in the technical manual indicating the correct setting of the cutout switch.

(4) The test item, when operated in the cooling mode, produced con-
ducted noise levels in excess of the permissibvle limits outlined in MIL-
E-55301. Investigatlon revealed that the noise was generated withia
plug P-108, as a result of salt residues from the salt-fog test previousiy
conducted. After flushing the plug free of contaminants, the unit dis-
played noise levels that were within specified limits. Therefore, this
deficiency is considered a shortcoming.
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(5) Attempted .nitial operation of the air conditioner, prior to
conducting the capacity test, showed the unit to be inoperable. Iavesti-
gition revealed that the refrigerant solenoid coil was internally shorted.
The shorted condition, reported as a deficiency on the equipnent perfor-
mance report, is ~onsidered a quality contro) problenm.

(6) Arter expos.re to salt-fug, the unit was fourd  be inoperable
in the tooling mode. The equipment performance, report>d as & deficiency,
is reclessified ns a shortcoming.

d. The remaining two deficlencies, reported by equipment performance
reports, are as follows:

EERCER C S R PR S

(1) After exposure to humidity, the fresh air inlet damper assembly
was inoperative. i

(2) Tne unit failed to meet the laboratory vibration test objective
due to damage which occurred during testing in the vertical plane,

e. The seven shortcomings are as follows:

(1) The technical manuals were not initially provided for both test
unitis.

(2) The control panel cover plate of unit No 0157 was missing when
the unit was received for test,

(3) The control box cable-covering (spaghetti) was urable to with-
stand movement without being damaged.

() The evaporator and condenser filter clean indicators broke free
of their respective cover panels,

(5) Inadequate caulking on the left side of the condensate collection
iray, surrounding the base of the evaporator blower assembly, permitted
water to dlov to the forward portion of the recirculeting air-inlet com-

partment .

(6) e insulating material on the back of the rear-evaporator
removable-~-pane]l hecame completely detached after exposure to humidity.

. The remaining shortcaming, which indicated that light rust had
formed on the evaporator fan motor shaft after exposure to salt-fog, is
reclassified for i{nformation only.

E




AMSTE-GE 7 AUG 1°0

SUBJECT: Final Jetter Report on Initial Production Test of Air Condi*
tioner, 38,000 BTU/HI, USATECOM Project No 7-T-0831-02 (T7-EG-
175-038-001)

g. (General maintainability of the subject unit {3 sutlsifactory and
the subject unit is safe to operute,

k. Comments.

a. The total net cooling capacity of the subject alr conditioner
was fowd to exceed the miunimum cpecified requirements (35,000 BTU/HR)
by 5130 BTU/HR.

b. In the alsence of a prescribed mission performance, an assumed
2hk-hour mission, computed at a .90 confidence level, indicates that the
mean time between failures is at least 207 hours. However, confidence
level is totally dependent on the missicwu. ‘The corresyonding reliebility
at the same confidence level is at least .89. The above romputations
are based on a test duration of 505 hours of operation.

c. Flug P-108, upon insertion into J-108, assumes a position which
directs the open end of the rubber strain relief sleeve directly toward
the top of the unit, thereby permitting any condensation or precipiia-
tion to be funneled into the plug. Inasmuch as plug P-108 carries the
control signals for energizing the condenser fan and compressor moctors,
plug P-108 shculd be repositioned so a3 to eliminate water buildup within
the plug.

5. Conclusions.

a. The subject alr conditioner is unsuitable for release until all
deficiencies and as many shortcomings as feasible are corrected.

b. Reliability and maintainability of the subject ailr conditioner
are adequate.

c¢. The subject unit is safe to operate.

6. Recommendations.

a. Instructioms should be incorporated in th® technical manual for
setting the high pressure switch cutout at 300 ps., provided other opera-
tion parsmeters of the te=st {tem are not adversely affected.

AR s 1
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b. Replacemsnt of the control box cable covering with a material
capeble of withstanding movement at -65°F without damsge.

c. Repositicning of plug P-108 tc eliminate water buildup within <he
Plug.

d. Modifications of the evaporator and cordenser filter-clean-
indicators by means of rivets or screws in place of the adhesive presentiy
used.

e. The materinls or tolerances between the fresh air control-knob
shalft and tapped bushing be changed to insure frec operation after the
required envirommertal expcaures,

FOR THE CCMMANDER:

e A,

1 Incl WILLIsM H, HUBBARD
Final Rept 7-7-0831-02 Colonel, CS
. Deputy Chief of Staff
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SUBJECT: Final Latter Report On liitial Production Test of Air
Cunditisner, 38,000 BTU/IIR, Report No, APG-MT-3251,
USATECOM Projsct No, 7-7-0831-02
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SUBJECT: Final Lettsr Report On Initial Production Test of Air
Conditioner, 38,000 BTU/HR, Report No. APG-MT-32S1,
USATECOM Project No., 7-7-0831-02

2. BACKGROUND

Absrdeen Proving Ground (APG) was directed by letter from US Ammy
Test and Evaluation Command (USATECOM) (Inclosures 3) to conduct the
tests requested by the US Ammy Mobility Equipment Command (USAMECOM)
and any additional tests recommended to insure compliance with the
provisions of AMCR 700-34. Additional tests recommended by APG were
the capacity, safety evalustion, high-tewperature, low-teaperature,
salt fog, humidity, radio-interference suppression, s.nd and dust,
rain, isboratory vibration, and endurance tests. In August 1968, two
38,000 Btu/hr air conditioners (serial Nos. 0157 snd 0i74) were
received at APG for the initial production test.

The test item is an air-cooled envirommental control unit designed
for floor mounting and crerstes on 416-volt, 400-cycle, 3-phase, /-wire
power, It utilizes dichlorodifluoromethsne refrigerant (R-12) and is
electric-motor driven, The unit has a rated cooling capacity of 38,00C
Btu/hy and & rated heating capacity of 35,000 Btu/hr. A remote-control
box assembly contains the operating controls for the air conditioning
unit., The control box coitains s four-position switch (HEAT, OFF,
VENT, COOL) and a emperature control variable resistor (minimum
setting COOL; mzximum setting HEAT)., The rheostat dial is continuously
vayiable betwsen the COOL and WARM positiems, which comsponds to a
return air tomperaturs range of +60°F to +90°F,

This report summarizes the initial production test of the 38,000 Btu/hr
aiy conditioner. The purpose of the test was to determine conformance
of the air conditioner to required performance characteristics. The test
was conc!.uctcd at APG from 5 August 1962 to 13 May 969,

3. O8.5BCTIVES

The test objectives were:

2. To provide specified initial production test data on the air
condi cioner for the developer in conjunction with contractural vequire-

zents.,

b. Tc provide USATELOM with test data on the additional recom-
rended tosts,

ey S
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SUBJECT: Final Lstter Report On Iuitial Productiucn Test of Air
Conditioner, 38,000 BTU/HR, Report No. APG-MT-3251,
USATECOM Project No. 7-7-0831-02

4, SUMMARY OF RESULTS
4.1 Examination

The technical manuals of both units and the comtrol panel] cover
piate of unit No. 0137 were missing when the units were received for
test, Workmanship of both units was foumd to be satisfactorv and

there was no evidence of damage.

4,2 Controls Test

The controls of buth units wers fourd to onerate satisfactorily.

4,3 Perfomance Test

Except for the current drawn i (-2 heating molde of oprration,
the performance of botk univs was foimd to be satisfactory. The
current drawn in the heating mode mv::sured 1,4 amperes (average of
three phases) lower than the minimw requirement, Three identicai
units. tested at AFG, drew the saae current in the heating mode uf
operation, thereby raising questions as to the realism of ti.e estab-
lishea criterion,

4,4 Road Test

The air conditioner {No, 0174) satisfactorily witnstcod 300 miles
of cross-country travel without damage,

4,5 Reliskjlity Test

The air conditioner (No. 0i74) nerfomasd satisfactorily throughout
S3-houws of operation without damsge or segradation in umnit nerformance,

4.6 Safaty Evaluation

ixceapt for a malfunctioning cizeuit hreaker, wit Ne. 0157
was found to bu free of mechanical and electrical safetv hazards.

Of the three eloctrical circuit hrearers tested, two brsakers
were found to trip within 9 seconds afver application of the rated
eust-trip current. The resaining bmmaker begsn to hurn after applying
the lua¢ for twn xinutes, This war evideurou by the exission of
smoke frow the ovexker housing. Since the thres circuit hreskers
tested were fdemvical, the siugle circult drecker fajlute ves ccasidered
a random fajloe:, .
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SUBJECT: Final Letter Report On Initial Prcduction Test of Air
Conditioner, 38,000 BTU/HR, Report No. APG-MT-3251,
USATECOM Project No, 7-7-0831-02

4.7 High-Temperature Test

Initial operation of :mit No. 0157 at an ambient temperature of
+125°F resulted in activation of the high-pressure cutout switch which
do-energized the condenser fan and compressor motors.

Upon direction from US Amy Mobility Equipment Research and
Development Center (USAMERDC), the operating point of the high-pressure
cutout switch was reset, After resetting the operating point the test
item started without difficulty and performed satisfactorily throughout
the high-temperature rum.

4.8 Low-Temperature Storage Test

Unit No. 0157 satisfactorily withstood 72 hours storage at -65°F
without damage or degradation in performance.

4.9 Low-Temperature Operational Test

During operation of umit No. 0157 at -65°F, the control box
cable-covering (spaghetti) split when moved. The covering was found
to be extremely brittle at the low-tempera‘ure condition, Perfommance
of the unit in the heating mode of operation was found to be satisfactory.

- 4,10 Salt-Fog Test

vLight rust was found on the evaporator fan motor shaft of both
units after 48 hours exposure %o salt-fog, The rust was easily wiped
free of the shafte and no signs of shaft pitting was evident,

After exposure to salt-fog, unit No, 0174 was found to be inop-
erable in the cooling mode, The inoperable condition was believed to
have been caused by a short circuit in plug P-108 resulting from a
salt solution build-up within the plug.

Operation of unit No, 0157 after the salt-fog exposure was
satisfactory.

4,11 Humidity Test

Unit No. 0174 undeiwent the humidity test,

Examination of the test item, after exposure to humidity, reve-led
the following:

e ¢
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SUBJECT: Final Letter Report on Initial Production Test of Air
Conditioner, 3§,000 BTU/HR, Report No, APG-MT-3251,
USATECOM Project No, 7-7-0831-02

a, The insulating material on the back of the rear-evaporator
removable panel became completely detached., Investigation showed that
the adhesive was sporingly applied, thus resulting in poor bonding.

b. The fresh air inlet damper assembly was inoperative. Invest-
igation revealed that the threadsd shaft (to which the damper control
knob was applied) was bound-up in the large tapped bushing. The birding
was believed to be a result of a cambination of salt deposits
remaining trom the previously conducted salt-fog test and the corresive
eftfects added during the humidity exposure.

4.12 Sand and Dust Test

Unit No. 0174 displayed satisfactory performance during operation
in a simulated sand - dusty environment.

4,13 Rain Test
This test was conducted on unit No. 0174,

After 1 hour of operation in the ventilating mode, water was
observed entering the test van through the air conditioner and was
teing deposited on the floor. The water was found entering the van
at the bcttom of the evaporator recirculating air screen. Investigation
revealed that inadequate caulking on the left side of the condensate
collection tray, surrounding the base of the evaporator blower
assembly, permitted water to flow to the forward portion of the
recirculating air-inlet compartment and onto the floor of the van,

4,14 Radio-Interference Suppression Test

This test was conducted on unit No, 0174,

The test item, when operated in the cooling mode, procuced
conducted noise levels in excess of the permissible limits outlineg in
MIL-E-5£301, Investigation revealed that the noise was apparently
being generated within plug P-108; as a result of salt residues from
the salt-fog test previously conducted, After flushing the plug free
of contaminants, the unit then displayed noisc levels that were within
specified limits,

e
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SUBJECT: Final Letter Report On Initial Production Tast of Air
Conditioner, 38,000 BTU/HR, Report No. APG-MT-3251,
USATECOM Project No, 7-7-0831-02

4,15 Laboratory Vibraticn Test

This test was conducted on wnit No., 0157,

Damage to the air conditioner occurrved only during testing in
the vertical plane, The damage was as follows:

a, A broken welded joint at the jun:tion where the refrigerant

line fraa the charge valve conmected to the suctior. line of the com-
pressor,

b, The evaporator and condenser filter-cleam-indicatcrs broke
free of their respective cover panels.

4,16 Endurance Test

The air conditioner (No. 0157} demonstrated satisfactory perfomm-
ance throughcut 401 hours operaticn in the cooling mode and i04 hours
operation in the heating mode.

4.17 Cooling Capacity Test

This test was conducted in unit No, 0174, The total net cooling
capacity of the air conditioner was found to exceed the minimum
specified requirement by 5130 Btu/hr.

An operational checkout of the unit prior to conducting the
capacity 2est uncovered a short circuit in the refrigerant line sclenoid
valve. Since the identical make and model valve has been used for
approximately 7 years in the HANK and Pershing missile systems, without a
reported failure, the shorted condition was considered a randon
failure,

S. CONCLUSIONS

It is concluded that the air conditioster met the test objectives
of ail the tests ercept for the following:

a, The unit failed to meet the examination test objective because
the technical manuals for both units and a control panel cover plate
on unit Ne, 0157 were not supplied.

s - e —
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Conditioner, 38,300 BTU/HIR, Report No, APG-MT-3251,
USATECCM Project No., 7-7-0831-02

b. The writ failed to meet the performance test objective because
the current drswn in heating mode of operstior was not within the
specified curremt limits. Ilowever, it is also concluded that the
established criterion is unrealistic,

¢. The unit failed to meet the safety evaluation test objective
as a result of a malfimctioning circuit breaker.

d. The unit failed to meet the high-temperature test objective
because of the established setting of the high-temperature cutout.

e, The unit failed to mezt the low-temperature test objective
because the control bax cable-covering (spaghetti) was umable to
withstand movement without being damaged.

f. The wnit failed to meet the salt-fog test objective as a

result of the inoperable condition (in thé cooling mode) believed to have

been caused by salt deposits shorting plug P-108.

g. The unit failed to meet the humidity test objective because
of inadequate bonding of the evaporator panel insulating material
and binding of the fresh air inlet damper control.

h., The unit failed to meet¢ the rain test objective as a result
of inadequate cauiking of the condensate collection tray.

i. The unit failed to meet the laboratory vibration test objective
as a result of a broken welded joint of the refrigerant line and
broken evaporator and condenser filter-clean-indicators.

6., RECOMMENDATIONS

Not applicable.

FOR THE COMMANDER:

Wy

3 Incls R. P, WITT
1. Details of Test Associate Director
2. Test Data Materiel Test Directorate

3. Correspondence
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DETAILS OF TEST

1. EXAMINATION

1.1 Objectives

The objectives wave:

Ee

To deternine if the test item wzs free of the defects ouvilined
in attachment 1 of the test pian (Reference b).

To determine if the spar» ports, accessories, and technical
asnusis specified in the contract were furnished,

1.2 Criterion

The proumcé of cne or more of the .‘ollowing defects shall
constitute failure of the test item tc mect requiremeats:

1.

b.

C.

d.
Q.
f.

1.

Accessories, power sppply plug, manusls, or o“her coaponents
specified in contrsct or order noc furizhed,

Evidence of exterior or interior damage incurved pri.r to or
during skipment,

Installation mounting nuts missing or not accessible because
of panel interference,

Paint flaking, blistering, peeling, or not smoothly applied.
Panel fasteners missing or will not work,
Metal shavings or other foreign material inside umit.

Fresh air intake damper assembly not free and cperating as
specified.

Evidence of refrigerant or oil leaks,
Component mountings not secure.
Refrigerant piping not secure and/or clamps missing,

Electrical connections not secure, wires sbraded or broken,
wires not identified and marked,

Gasketing and insulation not secure.

Fans binding or contacting housings or other components.

Inclosure 1, page 1




i.3 Method
Both units, Nos. 0157 and 0174, were examined.

The cover panels of the test item were removed. The testy item
wss then examined for workmanship, refrigsrant leaks, and missing ox

damaged components,
1.4 Results

Examination of the test items showed the technical manusls of both
units and the control panel cover plate of unit No. 0157 to be missing.

Workmanship of the test items was found to be satisfactory and
there was no evidence of refrigerant leasks or damaged components.

1.5 Analzsis

Except for the missing technical manuals and control panel cover
plate, the units mat the examination criteriom.

2. CONTROLS TEST

2.1 (bjective

The objective was to determine if the controls of the test item
cperated as specified in attachwent S of Reference b.

2.2 Criterion

Inability of the mode selector switch, condensear fan docor switch,
high « lcw pressure cutout switches, time delay control, temperature-
overhaat awitch, phase sequence relay, and temperature control system

to operate as outlined in attachment 5 of the test plan shall constitute -

failure of this test,

2,3 Method
This test was conducted on both units, Nos, 0157 and 0174,

Sheet-metal ducts wers installed on the svaporator retumn-air
inlet and evapcrator air-discharge opening, Each duct was 24 inches
long smd of the same cross-sectional dimension as the respective open-
ing. Two thermocouples were placed in each duct. The thermocouples were

1
page 2




located 18 inches from the air conditioner openings and were equally
spaced over the cross section of the ducts to give average eveporator
intake - and discharge-air temperatures.

The mode selector switch was set, in turn, to each of its four
operating positions with power spplied %o the test item through & test
console. Thermocouples snd Bourdan gages were used to indicate critical
tewperstures and pressures,

Required water temperatures for immersion of the thermostat bulb
wers maintained using an electric heater and dry ice,

Operations! performance of the various controls was determined by
cbserving the current drawn by the test items and the critical tempera-
tures resuviting from the operations outlined in attachment 5 of
Referencs b,

2.4 Results
Performance of the contrcls test yielded the following results:

a, Mode Selector Switch, With this switch in the OFF position,
all components were de-enargized and inoperative, With the
switch in the VENT position only the evaporator fan was opera-.
ting, When the switch was turmed to the COOL position, first,
the svaporator and condenser fan motors energized and then the
compressor motor, Twe repetitions of the above operations
produced the same results,

b, Temperature Control System. While operating in the cooling
mode, with the thermostat bulb immersed in +38°F water and the
tempersture control rotated from the maximum COOL to the
maximum WARM position; the solenoid liquid vaive closed, the
hot gas bypass opened up at approximately 37 psig and the
thermo-valve allowed a flow of refrigerant to the compressor
suction, While operating in the heating mode, with the
thermostat bulb in +41°F water and the thermostat control set
to the maximum WARM position, the umii: drew 17.6 amperes
(average of phases) and the evaporator air stream temperatures
voze rapidly, indicating that the heaters were fully energized.
With the thermostat bulb immersed ir +107°F water and the
thermostat control rotated toc the maximum COOL positic:, the
units drew 4 amperes (average of phases) and the evaporztor
air stream temperature remained stable, indicating that the
heaters were de-energized. The above results were as specified
in the test plan,
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Condensar Fan Door Switch. Whiie oparsting in the cooling
node the condenser fun door was cicged, Closure of the deor
caused the compressor and the condenser fan aotor to becoms
de-snergized, vhich was w3 specified in ths test plan.

High-Pressure Cutout Switch., With tho units operating in the
cooling wode, the condenser air inlet wes blocked, Whan the

crmpressor dischargs pressure resched 165 psiy, the condonser
fan and compressor stipped. This pressure was within the 250
to 270 psig range spacified in the test plan,

Low-Pressure Cutout Switchk, While the unics weze operating in
the cooling mode, the refrigersnt was slowly bled (rom the
units, When the suction pressurs was reduced to 22 psig, the
low-pressure cutout stopped the compressor snd condenzer fan.
Refrigersnt was reintrodiiced to the units while depressing the
SYSTEM RESET button. Whan the pressur: rose to 33 psig for
unit No, 0157 and 32 psig for wmit No. . 174, the pressure
switch actuated and the units rostarted, Tho cut-in and cut-
out pressures of both units were within the range zetting
specified in the test plan.

Temperature Overheat Switch., The units were cperated in the
hesting mcde for 15 ainutes after which the evsporator fan
motor wes de-energized {by disconnecting plug P-187) aud the
coupartment tempsrature allowed to vise. Within 1 zinuts after
the evaporator fan wss de-energized, the overheat switch de-
energized the heaters. The test plan only required that the
switch operste.

Tios Delay Conirol. The time deiay between the condenser fan
motor coming on and the compressor coming on was found to be
3.2 seconds, This was within the 3 seconds 2 10% specified
in the test plan,

Phase Sequence Reiay. The power was comnected to the units
with two phases reversec from their proper sequence and
attempts were made to operate the units, The units were fomd
to reaain de-energized in every position of the mode selector
swirch, This indicated that the phase sequence relay was
dizabling the units as required by the test plan.

2.5 .Analzsis

The test items mot ths controls test criterion,

1
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3. PERPORMANCE TEST

3.1 Objactive

The objective wes te detormine if tho test itcu met the requirements
of attachaent 2 of Raference b xhen operatad in the maxima cooling and
heatiag modes.,

3.2 Criterion

My one of the followiug shall constitute failuve of the test item
to asst requirements:

&, Fallure to operste,
i. Abnmormal operation,
¢. Low rofrigerant c<harpe,

d. Air temperature drcp less than -26°F betwsen evaporator inlet
ad cutlet,

o. Power drswa on cooling cycle wore than 12 kw with a power
factor of at least (,75.

f. Current drsm on heating cycle not between 19 and 21 amperes
(average of three phases).

3.3 Method
This c¢est was conducted on beth units, Nos, 0157 and 0174,

The test was conducted in a shop area using the sheet-metsl ducts
and thermocouplss in the manner descrived in psragraph 2.3, With power
connected to ths test item through a test console, the test item was
operated for ? hours in the cooling mode and 1/2 hour in the heacing
mods. During the 2-1/2 hour operating period, power characteristics,
refrigerant pre<sures, and intaks and discharge air temperatur-s were
recorded.

3.4 Results

The tast item operated satisfactorily throughout the 2-1/2 hour
orerating period,

The operational charscleristics measurad were ss shown in Table
31,

1
page 5

A . Y T Rl - o b,

(PR PR

s e et et et oK S T ohA 1




A

gt

O A T L R e

Table 3-I, Operational Characteristics

T e R
“Talt No. E RO,

Tooling Heating Tooling Heasing

I-gt. volcs
ase A to neutral 240 240 240 240
Phase l te neutral 240 240 240 240
Phase C to neutral 240 240 240 240
Curreat, anperes ‘
Fhus2 A 18.4 17.6 19.4 17.5
Phase B 17,4 17,3 18.9 17.3
Pha.s C 18.5 17.8 19.4 17.6
Power, kw
Phaso A 3.4 4.2 3.6 4,2
Phase B 3.4 4,2 3.4 4,2
Phase C 3.4 4,3 3.6 4,3
Evaporater air intake tamperature, °F 90 - 89 -
Evaporator air discharge temperature, °F 60 - 61 -
Condenser al. intake towpsrature, °F 89 - 89 -
Co~denser air discharge tempearature, °F 107 - 106 -
Rafrigersnt pressures, psig
Sucsion 41 - 42 -
Discharge 150 - 150 -
Refrigerant sight glass Clear - Clear -
Power factur, % 78,3 - 78,5 -

3.5 Analysis

Except for the current Jravn in the heating mode of operation; the
8iz conditioners wet the performanca test criteria,

Ths current drawn ia the hesting ooda peasured 1.4 amperes (avernge
of three phases) lower thsn the minimm requiremsnt.

Thres wmits, Nos. 0157 and 0174 coversd in this report and No, 0004
previously tested at APG [Refersmnce c), produced identical results,
All thres wmnits drew 17.5 amperes (avsrags of three phases) when opera-
ted in the heating mode. The heating capacity, cslculsted from the
electrical power dissipated when drawing 17.6 ampsres (sverage of three
phases), is 43,006 Btu/hy, This capacity far exceeds the rated capa-
city of the unit (35,000 2tuw/hr) ss stipulated in the technical msnual.

Based on thesze resulss, it is balleved that the estabiished criterion
(paragraph 3.2) is in ovrer,
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The criterisn shculd be re-sstablished to reflect more vealistic
limits of currcat for the heating aode of operation.

4, ROAD TEST

41 Gbjective

The objective was to determine if the test item met the road-
test to;uiro-nts of attachment 3 of Reference b when subjected to 300
ui les cross-country travel,

4,2 Criteria

See peragraphs 1.2, 2.2, and 3,2,

4,3 Msthod

This test was conducted -n unit No, 0174.

The sir conditioner was mounted or: a fabricated stesel fixture by
moans of the eight mounting hcles provided in tho bottom and three
wounting holes provided on esch side of the test item. No auxiliary
bracing ov tiedowns were utilized.

The fixtuve was then bolted to tlic bed of an M35 tast vehicle,

The test vehicle was operated for 300 wiles over the Nu, 1 Pnrry-
man cross-country test courss at APG,

Aftsr completion of the total test mileage, the exsaination
(peragraph 1.3), contrcls test (paragraph 2.3), and performance tust
(psragraph 3.3) were psrformed,

4.4 Results

Examination of the test item showed nc evidence of damage resulling
from the road test,

The results of the controls test were found to be tha same as
mported in paragraph 2.4,

The results of the post road perfortance test are pressnted in
lel' 4‘10

1
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Tabie 4-1, Post Road Oparational Characteristics,
Unit No. 0174

input, voite

Phase A to neutral

Phass B to neutral

Phase C to neutral
Cursent, ampores

Phase A

Phase B

Phase C
Power, kw

Phase A

Phase B

Phase C
Evaporator air intake temperature, °F
Evaporator air discharge temperatur:, °F
Condenser air intake temperature, °F
Condenser air discharge temperature, °F
Refrigerant pressures, psig

Suction

Discharge
Refrigerant sight glass
Power factor, %

4,5 Analxsis

The test item met the road test criteria,

5. RELIABILITY TEST

5.1 Ob ectivg

The objective was to determine if the test item met the require-
ments of attachment 5 of Reference b when operated 50 hours in the
cooling mode wid 8 hours in the heatinug mode,
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Modes of gzgrating
oling eating
240 240 .
240 240
240 240
17.7 17.6
17.2 17.4
17.7 17.9
3.2 4.2
3.1 4.2
3.2 4.3
78 -
52 -
76 -
§9 -
33.5 -
115 -
Cleaar -
75.2 -

-
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5.2 Criterion

Any of the following shall constitute failure of the test item to
moot requirements:

s, Fsilure of any components or fracture or breakdown of any
mazerial,

b, Evidence of leakage of refrigerant.

¢. Need for servicing during operation.

d. Abnormal operation, _ i

e. Air temperature drop less than -26°F between evaporator inlet
and outlet, i

f, Power drawn on cooling cycle more than 12 kw with a power
factor of at least 0,75, ;

g. Current drawn on heating cycle nct between 19 and 21 amperes
(average of three phases).

5.3 Method
This test was conducted on unit No. 0174,

The test was conducted in a shop area using the sheet-metal ducts
and thermocouples in the manner described in paragraph 2,3, ¥ith
power connected to the test item through a test console, the test
item was operated for 50 hours in the cooling mode in cyclic cperation
of SO minutes ON and 10 minutes OFr, The test item was then operated
for 8 hours in the heating mode in cyclic operation of 55 minutes ON and
5 minutes OFF, Cycling operation was controlled by an electric timer
which operated a contactor relay that was placed in the power line of
the test item., During the 58-hour operating period, the operational
requirements were checked at 4-hour intervals in the following specified
manner: '

a, Examined the refrigerant sioht glass and recorded refrigerant
pressures to ascertain that the test item remained fully
charged,

b. Examined the test item for abnormal operations,

¢. Recorded evaporator-intake and discharge-air temperatures to

ascertain that the intake-to-discharge temperature drop was
was st least -26°F,
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d. Recorded input-power parameters tc ascertsin that power dram
in the cooling mods was less than 12 kw nith = power factor
of at least 0.75 and that the current dram in the heating
wods was between 19 and Z1 amperes (avarxage of three phases).

5.4 Rasults

Ths test item opsrated satisfactorily throughout the 58-hcur
operating period,

The operational characteristics measured were as shown in Table
5-1,

Table 5-I. Reliability Test Operational Characteristics,
Unit Noc, 0174

Voit~
age Air
Each Pow- Temperature,
Phass er °F
Heurs To Phass Current, Phase Fac- Evaper- Lon- Pressure,
Into Test Neu- amperes Pawer kv tor, utor denser i
Run tral _A B C Tn Out fn Out Low_ Hi

Cooling Mcde Operation

4 240 17.6 17.1 17,7

8 240 17.9 17.4 17,9
12 240 17.6 17,3 17,8
16 240 17.7 17.3 18,0 :
20 240 17,6 17.4 18,0
24 240 17.8 17.5 18.0
28 240 18.1.17.6 18,3
32 240 18,1 17.8 :38.4
36 240 18.3 17,8 18,5
40 240 18.1 17,8 18,5
44 240 18.3 17.9 18,5
48 240 18.4 18,0 18.6
50 240 18.1 17,6 18,5

75.5 77 50 77 90 33 110
75,0 79 51 79 92 33,5 115
75,1 783 5176 89 34 113
75.0 79 5279 91 33 112
75.5 78 52 78 92 34.5 117
75.0 50 54 73 93 35 120
75.6 81 55 81 97 37 130
76.0 82 55 83 99 36 130
75.5 82 55 82 38 3% 130
75,8 81 55 82 98 36 130
76.2 83 55 84 100 37 135
76.5 85 S5 85 101 37 138
76.0 8¢ 55 83 97 37 130

@
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Heating Mode Operation
2 %40 17.8 17,5 18,0 4,3 4,2 4,3 - 79 140 -« ~ - -
4 240 17.6 17.4 18.0 4.2 4,2 4,3 78 133 - « = -
8 240 17.6 17.4 17.9 4,2 4,2 4.3 78 138 = - -
1
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5.5 Analais

The test iter met the reliability test criterion.

Althouga the cirrent drawn in the heating mode measured 1.4 amperes
(average of three phiuses) lower than the minimum requirement, based on
the smalysis of results cbtained during the performance test
(paragraph 3.5), the test item was considered to have met the
reliability test criteriom.

6. SAFETY EVALUATION TEST

6.1 Objactive

The objective was to determine if the test item was szafe for its
intended uss and that safety features had been incorporsted and were
functional.

%.2 Criteria
The criteria are as follows:
a, Unit shall be safe to operste and maintain,

b. Unit shall have automatic safety controls to protect zgzinst
overnressures, overheating, and electrical overcurrencs.

6.3 Method
This test was conducted on unit No., 0157,

The test item was inspscted for any inadequacy of protective
devices that would cause injury to perscnnel during normal repair or
service, In addition, any electrical shock hazards or other safety
factors which would result in injury to personnel were determined.

Operation of the automatic safety controls were determined as
follows:

a. High-Pressurs Cutout Switch. A pressure gage was connected
to the high pressure refrigerant line of the test item. The
test item was then operated in the cooling mode and the
condenrer air flow was restricted until the high~-pressurs
cutout switch operated, This test was repeated three times
and the refrigecrant pressures at which the cutout switch
operated were recorded.
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b. Tsmperature O-erheating Switch. Whils operating in the hesting
mode, the overheating switch was forced to operate by de-
energizing the svaporator blower motor, An ammeter msasuring
porer input current was used to indicate operstion of the
cutout, This test w2s repested thrse times,

¢. Electr'c Overcurrent. The circuit breskers were remcved from
the air conditionsr and bench tested to determine cumformancs
to the specified must-trip current rating., ¥ith 240 volts
spplied, an elactrical load was selected to subject each
breaksr to the rated must-trip current (65 amperes). The trip
current of each breaker was checked three times by clocking
tliw tize delayed from initial power turmm.on to bresker trip
time,

6.4 Resuilts

Except for a malfunctioning circuit breaker, the air conditioner
was found to be free of mechanical and electrical safety hazards,

The air conditioner centained a high-pressure cutout switch,
tewperature overheating switch, and three overcurreat circuit breakers,

The high-pressure cutout switch operated at a refrigerant pressure
of 265 psig (paragraph 2.4d).

The overhsating switch was found to cperate within 1 minute after
de-energizing the evaporator blower motor (paragraph 2.4f).

Of the three electrical circuit breakers tested, two breakers were
found to trip within 9 seconds after application of the rated must-
trip current, The remaining bresaker failed to trip., The faulty
bresker began to burn after applying the load for 2 minutes, This was
evidenced by the emission of smoke from the brecker housing,

6,5 Analzsis

Except for maifunction of the electrical circuit breaker, the
test item met the safety evaluation test criteria,

Since the three circuit breakers tested were identical, the

single circuit breaker failure is believed to be a random type failure
rather than a design deficiency.
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7. HIGH-TEMPERATURE TEST

7.1 Objective

The objective was to dotermine if the test item operated as required
under the high-temperature conditions spscified in the test cutline
(Reference d).

7.2 Criterion

Insbility of the air condit. oner to start, operate, and restart,
or any evidencs of detericration, corrosion, damage, or loss of
refrigerant shall constitute fa: lure of this test.

7.3 Mathod
This test was conductad on wmit No. 0157,

The test izem wes plsced in a climatic chamber and exposed to an
ambient temperature of +i55°F for 8 hours., The chamber temperature vas
then reduced to +125°F and the test item was energized in the cooling
mode and allowed to cperate {or 1 hour., After the l-hour operating
period, the test item was turned off for 15 minutes and then restarted.
After restarting, the test item was allowed to operate for an
additional 15 minutes,

During operi.tion at +125°F, the evaporator and condenser intake-
and discharge-air temperaturec and refrigerant pressur=s were measured
st li-minute intervals,

After the higi-temperature exposure the test item was examined for
dawage, :

7.4 Results

Initial operation of the test item at an ambient temperaturs of
+125°F (after 8~hour soak at +155°F) resulted in activation of tha
high~pressure cutout switch which de-energized the condenser fan and
COmpressor motors,

Upon direction from USAMERDC, the high-pressure cutout indicated
operating point was reset from 275 psig to 300 psig. The controls
subtest (paragraph 2,.4), conducted prior to this test, revealed that
the cutout actually functioned at 265 psig and was within its
specified cperating range (250 to 270 psig).

1
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After rcesetting the operating point, the tast item started without
difficulty, The maximm refrigerant discharge pressure reached sfter
szart-up was 295 psig, )

)
¥
i
i
5
)
|4
Z
H
E

Operational air tomperatvses and refrigersnt pressures msasured
throughout the high-temperalurs tsst rin are presented in Table 7-1,

Table 7-1. High-Tempersture Operaticnsl Characteristics,
Unit No. 0157 ’ :

Tiwe into Test Rum . 15 Min
after
ﬁi_n_ Min Min Mn Restart

Evaporator air intake temperature, °F 126 125 126 126 125

Evaporstor air discharge temper- 99 99 100 100 100
ature, °F

Condenser air discharge temper- - 145 145 146 146 145
aturs, °F

Refrigerant suction pressure, psig 60 62 62 62 61

Refrigerant discharge pressure, psig 245 248 250 250 250

Examination of the unit, following high-temperature expcsure,
showed no evidence of damage,

7.5 Analysis

Ercept for activation of the high-pressure cutout, wiiich prevented
Zperatim at +125°F (paragraph 7.4), the test item met the high-temper-
ature test criterion.

The high-pressure cutout setting should be re-established to 300
psig. :

8, LOW-TEMPERATURE STORAGE TEST

8.1 a:jecti,vo

The objective was to determine if the test item incurrad damage
vhen exposed to the low-temperature storage conditions specified in
Refersnce d.
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8.2 Criterion

Any evidence of deterioration or damage or inability of the air
conditioner to start and cperate shall constitute failure of this test.

8.3 Method
This test was conducted on unit, No, 0157,

The test item wes placed in a climatic chamber and stored at sn
smbient temperature of -65°F for 72 hours, At the conclusion of the
storage pericd, the chamber tempsrature was allowed to rise to +80°F
over a period of 16 hours. The test item was then examined for damage
and operated for 1 hour in the cooling mode and iS5 minutes in the
heating mode,

8.4 Results

Examination of the test item showed no evidence of damage resulting
from the exposure, rational characteristics of the unit measured
after exposure to -65"F are presented in Table 8-I,

Table 8-I., Post Low-Temperature Storage Operational Charactsristics,
Unit No, 0157

Modes of ration
Cooling Heating

Evaporator sir intake temperature, °F 80 78
Evaporator air discharge temperature, °F 53 150
Condenser sir intaks temperature, °F 80 -
Condsnser sir discharge temperature, °F 88 -
Refrigerant suction pressure, psig 38 -
. Refrigerant discharge pressurs, psig 125 -

8.5 Analysis
The test item met the low-temperature storage test criterion,
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9. iON-TEMPERATURE OPER.TIONAL TEST

9.1 mject_i_,_v‘g_

The objuctive was to determine if the test item displayed
satisfactory performance when operated at -65°F & 3°F,

9,2 Criteriom

Any dimage resulting frow operaticn or inability of the air
conditioner to start, operate, and rostart in the heating wode of
cporacion shall constitute failure of this test.

9,3 Method
This test was conducted on unit Mo, 0157.

The test item was placed in a climatic chamber and the chambey
temporature was adjustad to -65°F., The test item was them energized in
tho heating mode and allowed to operate for 1 hour. After the 1.
hour operating period, the wmit was turned off for 15 minutes and then
restarted. After restarting, the upit was allowed co operate fcr an
additional 15 minutes,

During operation st -63°F, the evaporatow intake- and discharge-air
temperatures were measured at 1S-minute intervals,

9.4 Resuits

During operation of the test item at -65°F the control box cable
covering (spaghetti) split when moved, The covering was found to be
extremely brittle,

Operation of the unit at -65°F wus found to be satisfactory.

Operational air temperatures mezsuved 2t the svar..lator intaske and
discharge grilles were as shown in Taole 9-I,
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Table 9-I, Low Tempersture Heater Operatiom,
Unit No. 0157

Time into Test Runm 15 Min

15 X 45 &0 sfter
Mn Min Min Min Restart

Evaporator air intske temperature, °F -58 ~58 -53 -58  -58
Evapcrator air discharge temperature, °F -37 -35 -35 =35 37

9,5 Analzsis

Except for damage to the control box cable covering (spaghetti),
the test item met the low temperz*ure operational test criterion.

The cover material for the control box cabls should be replaced

with material capable of remsining pliable at the required low
temperaturs,

10. SALT-FOG TEST

10.1 Objcctivo

The objective was to determine if the test item satisfactorily
withstood exposure to the salt-fog conditions specified i~ Reference d.

19.2 Critericn

Evidence of pai-: peeling, corrosion, refrigerant leaks, elec-

trical shorts, or damaged or ma:functioning components shall constitute
failure of this test,

10,3 Method

This test was conducted on units No. 017! and 0127 in the brder
indicated,

The test items were placed in a salt-rog chamber which had been
preheated to +95°F, The items were then subjected tc a fine mist

consisting of 5% (by weight) sodium chloride solution at a temper-
sture of +92°F to +97°F for 48 hours.
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At the conclusion of the exposure, the items were removed from
th? chamber and examined. After the examination, the controls test
(paragraph 2.3) was conducted.

10,4 Results

10,4.1 Unit No, 0174, Examination of the test item, after 48 hours ex-
posure to salt-fog, revealed that light rust had formed on the
evaporstor fan motor shaft, The rust was easily wiped free of the shaft
and no signs of shaft pitting were evident,

Attempted operation of the test itea showed the anit to be in-
operablie in the cooling mode. Operation in the ventilating and lieating
modes was satiafactory.

When operated in the cooling mode, the condenser fan and
compressor motors remained de-engrgized. Trouble-g ~oting the control
circuitry showad coil voltages of the coadenser fen ana ~ompressor
motor relays to be missing, In the process of continusd trouble-
shooting, disconnection of plug P-108 resulted in a considerable
amount of water pouring from the rubber strain relief sleeve of the
plug. Draining of the plug and a dry out period was permitted while
the investigation con.inued. When no further svidence of component
malfunction could be found plug P-108 was reinserted and operation of
the test itenm was again attempted., With the test item energized in the
cooling mode, all system corponents were now found to be energized sand
operating satisfactorily.

The results of the controls test were the same as reported
in paragraph 2.4.

10.4,2 Unit No, 0157, Examination of the test item, after the salt-
fog exposure, revealed thet light rust had formed on the evaporator
fan wotor shaft, The rust was oasily wiped free of the shaft and no
signs of shaft pitting were .vident. Operation of the uni‘ was found
to be satisfactory.

Except for the high-pressure cutout setting, the results of
the controls test were :he ssme as reported in paregraph 2.4. The
high-pressure cutout was found to operate at 305 psig as opposed to 265
psig previously messured. The change in the cutout point resulted
from resetting of the cutout during the high-temperature test
{paragraph 7,4},

!
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10,5 Malzsis

' - the light
Excapt for the inoperable condition of wnit No. 0174 snd
rust fom‘t’ian on the evaporator fau motor shafts, resulting from ex-

posure to salt-fog (paragraph 10.4), the tist item met the salt-fog test
criterion.,

-108 {nsertion into J-108, assumes s position wkich
dinct:l:gopo;m.mf the rubber strain relief slesve directly tmar;ls
‘.. top of the unit, thereby permitting any condensation or precipitation
that travels dowm the cstle hamess to de funneied into the plug.

Since P-108 carriss the control signals for energizing the condeaser
fan and compressor wotors, it is bolieved that the salt solution ab.
build-up within the plug caused a short circuit, Plug P-108 should b3
repositioned so as to elimirate water bui ld-up within ths plug.

The rust that formed on the evaporctor fan motor shaft was not
considersd det.imental to leng term performaice or naintninabgility of
the test item. The shaft presently employed is considered acsquate.

11, HUMIDITY TEST

11.1 ObZective

The objective was to determine if the test item satisfactorily
withstood expos' e to the humidity conditions specified in Reference d.

11.2 Criterion

Evidence of paint peeling, corrosion, refrigerant leaks, “lectrical

shorts, cr damage or malfunctioning components shall constitute
failures of this test,

page 19




11,3 Method
This %*est was conducted on unit No. 0174,

The test item was emplaced in a humidity test chamber, The
Chamber temperature and relative humidity were slowly raised to +155°F
and ©5% respectively, over a period of 2 hours. This condition was
maintained for 6 hours, The chamber temperature was then gradually
reduced to +80°F over a period of 16 hours; the relative humidity was
maintained at 95%. This cycle was conducted ten times for a total
exposure of 240 hours,

At tho conclusion of the 240-hour exposure, the test item was
remcved from the chamber and 2 detailed examination was made. After
the examiration the test item was operated. All operating controls
were checked and any evidence of improper unit operation was noted,

11,4 Results

Examination of the test item, after 240 hours exposure to
humidity, revealed the following:

a. The insulating material on the back of the rear-evaporator
removable panel became completely detached. Investigation
showed that the adhesive was sparingly applisd, thus resulting
in poor bonding.

b, Attempted operation of the fresh air inlet damper showed the
control knob to be immovable. Investigation revealed that
the threaded shaft (to which the knob was affixed) was
bound-up in the large tapped bushing. The binding was
believed to be a result o 2 combination of salt deposits
remaining from the previcusly conducted salt-fog test and
the corrosive effects added during tiie humidi*y exposure.
Constant flushing of the bushing (with an anticorrcsive so-
lurion) and turning of the control knob with pliers, eventuaiiyv
freed the bound control. '

Operation of the test item was found to be satisfactory.

Operational characteristics after exposure to humidity are presented
in Table 11-I.
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Table 11-1, Post-Humidity Operational Characte-istics,
Unit No. 0174
Modes «f Operation
Cooling ileating
Input, volts
Phase A to neutral 240 240
Phase B to neutral 240 24
Phase C to reutral 240 240 !
Current, amperes ;
Phase A 17.3 17.6 %
Phase B 16.7 17.5
Phase C 17.3 18.0 E
Power, kw :
Phase A 3.1 4.2
Phase B 3.0 4,2
Phase C 3.1 4,3
Evaporator air intake temperature, °F 73 74
Evaporator air discharge temperature, °F 46 140
Condenser air intake temperature, °F 73 -
Condenser air discharge temperature, °F 89 -
Refrigerant pressures, psig _
Suction 32,5 -
Discharge 105 -
Refrigerant sight glass Clear -

Power factor, % 75 -

11.5 Analxsis

Except for poor bonding of the insulating materiai and binding
of the fresh air danmper control (paragraph 11.4), the test item met
the humiJdity test criterion.

With regard to poor bonding of the insulating material, closer
quality control measures should be taken,

Regarding binding of the fresh air damper control, the materials

or tolerances between tiie fresh air control-knoh shaft and tappad t
bushing should be changed to insure free operation after the required i
environmental exposures. ;
{
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12, SAND AND LUST TEST

12.1 Objective

The objective was to detemmine if the test item would be un-
damaged and would function properly during and after exposure to sand
and dust,

12.2 Criterion

Unit shall perform satisfactorily under applicable storage and
operating climatic conditions established by AR 705-15, C-1, 14 Octobsr
1963.

12.3 Method
This test was conducted on wnit No, 0174.

The test item was installed in the rear wall of a test van to
simulate user application. The umit was mounted with the condenser
section outside the van and the evaporator section inside the van.
The unit was caulked and sealed at the wall of the test van.

A mixture of sand and dust contauning parcvicle sizes from very
fine earth up to the largest size listed in AR 705-15, C-1, paragraph
7a(8) was blown at the condenser end at a wind speed of 15 mph, The
air conditioner was exposed to these conditions for 4 hours with the
unit operating in the cooling mcde and the fresh air damper closed.

During the exposure, the test item and the inside of the van were
observed for abnomal operation and evidence of sand and dust particles
passing through the unit into the van,

After the exposure, -he test item was examined and operatad to
deterwnine if any damage ci degradation in unit perfomance resulted
from the exposure,

12.4 Results

The test item operated satisfactorily during and after the
exposure and no evidence of damage was found,

The unit adeauately prevented passage of sand and dust inco the
test van.
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Operational characteristics of the unit, after the exposure, are
presented in Table 12-1.

Tebie 12-I, Post Sand snd Dust Test Operational
Characteristics, Unit No. 0174

_Modes of Operation

Cooling ‘Heating

Input, volts

Phase A to neutral 240 240

Phase B to neutra 240 240

Phase C to neutrai 240 240
Current, amperes

Phase A 17,7 17.6

Phase B 17,2 17.4

Phase C 17.7 17.9
Power, kw .

Phase A 3.2 4,2

Phase B 3.1 4,2
- Phase C 3.2 4.3
Evaporator air intake temperature, °F 78 74
Evaporator air discharge temperature, °F 52 150
Condenser air intake temperature, °F 76 -
Condenssr air discharge temperature, °F 89 -
Refrigerant pressures, psig

Suction 33.5 -

Discharge 115 -
Refrigerant sight glass Clear -
Power factor, % 75.3 -

12.5 Analzsis

The test item met the sand and dust test criterion.
13. RAIN TEST
13.1 Obiective

The ohjective was to determine < the test item would operate
properly during exposure to rainfall,
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13.2 Criterion

Unit shall perform satisfactorily under applicable storage and
operating climatic conditions established by AR 705-15, C-1,
14 October 1963,

13.3 Method
This test was conducted on unit No, 0174,

The test item was installed in the rear wall of a test van to
simulais user application, The unit was mounted with the condenser
section outside the van and the evaporator section inside the van.
The unit was caulked and sealed at the wail of the test van.

A simulated rainfall averaging 6 inches per hour was then
dispersed on the condeuser side of the test item for a total exposure
period of 4 hours,

During 2 hours of the total exposure period the test item was
operated in the ventilating mode with the fresh air damper open.
During the remaining 2-hour period the test item was operated in the
cooling mode with the fresh air damper closed.

Throughout the exposure the test item was observed for abnommal
operation and for evidence of water penetration into the test van,

13.4 Results

After 1 hour of operation in the ventilating mode, water was
observed entering the test van through the air conditioner and was
being deposited on the floor., The water was found entering the van
at the bottom of the evaporator recircuiating air screen. Invest-
igation revealed that inadequate caulking on the left side of the
condensate cellection tray, surrounding the base of the evaporator
blower assembiy, permitted water to flow to the forward portion of
the recirculating air-inlet compartment and onto the floor of the
van,

Performance of the test item during 2 hours operation in the
cocling mode was found to be satisfactory.

13.5 Analzsis

The test item failed to meet the rain test criterion because of
its inability to prevent water from entering the test van while
operating in the wvemtilating wmode (paragraph 13.4), '

1
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Regarding the inadequate caulking of the condensate collection
tray, closer quality control measures should be taken,

14. RADIO INTERFERENCE SUPPRESSION TEST

14.1 Objective

The objective was to determine if the radio-frequency inter-
ference levels produced by the test item were within the allowable
limits specified in MIL-E-55301(EL).

14,2 Criterion

The unit shall meet the radio~-frequency interference require-
ments of MIL-E-55301 for tactical noncommunication electronic
equipment,

14.3 Method

This test was conducted on unit No, 0174,

The air conditioner and test equipment were set ap in an area
with Iow ambient noise, The air conditioner was positioned on a
ground plane equipped with Line Impedance Stabhilization Networks
Type FSR-702SC inserted in the power leads to the aizr conditioner.
Test Receiver AN/URM-85 was used throughout the investigation to
measure radiated and conducted irterference.

B TS

Measurements of radiated interference were made over the
frequency range from 0.15 through 1000 Mz with the antenna of the
test equipment located 5 feet from the front of the air conditiomer.

Measurements of conducted interference were made over the
frequency range from 1,5 through 65 MHz,

~ Radiated and conducted interference measurements were made with
the air conditioner operating in both the cooling and heating modes.

14.4 Results

The air conditioner, when operated in the cocling mode, 'as
found to produce conducted noise levels in excess of the pemissible
limits outlined in MIL-E-55301., Investigation revealed that the noize
was apparently being generated within plug P-108, as a result of salt
residues from tests previously conducted. The air conditioner underwent

1
page 25




L AR

a 48-hour salt-fog test and a 240-hour humidity test (paragraphs i0.
and 11.) prior to the radio-frequency suppression test. Plug P-108
was disassembled and flushed frse of contaminants, using an appro-
priate cleaning agent., Cleaning of the plug eliminated the noise
previously encountered and enabled the air conditioner to display
noise levels that were within tiie specified limits,

The radiated energy levels of t.e air conditioner were
unaffected by the salt residues contaminating plug P-108 and were
found to be bolow the permissible limits,

The measured radiated and conducted energy levels of the air
conditioner along with the allowable limits listed in the specifica-
tion are presented on pages 1 and 2 of Inclosure 2.

14.5 Analxsis

The test item failed to meet the test criterion because of
excessive noise (conducted) which apparently was being generated from
within plug P-108 as a result of salt residues originating during
the salt-fog test.

Plug P-108 should be repositioned so as to eliminate any

moisture build-up within the plug (paragraph 10.4),

15, LABGRATORY VIBRATION TEST

15.1 Objective

The objective was to determine if the test item was capable of
withstanding a laboratoyy vibration test without structural and com-
ponent damage or degradation in performance.
15.2 Criteria

Criteria are as follows:

a, Unit shall be capable of w:thstanding transient conditions
specified in paragraph 7.1 of AR 705-15, C-1.

b. Unit shall be designed to withstand, without damage,
transport in military vehicles,

1
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15,3 Method
This test was conducted on wnit No. 0157,

The air conditioner was vibrated through each of its
sutually perpendicular axes, i.e,, vertical, longitudinal, and trans-
verse in that order (see page 3 of Inclosure 2), and according to
Reference e wiiich defines the vibration schodule as follows:

"Cycle from 5.5 to 200 Hz at 1.5 g input at a sweep rate of
S minutes from minimum to maximum frequency. The total test time will
be 30 minutes based on 2000 miles of truck transportation. Dwell
time at each resonance (up to a maxir™ of 4 in each axis) will be 5
minutes which is 1/6 the total test time,”

The air conditioner and test fixture were rigidly nounted
to the C210 vibration exciter as shown on pages 4 through 6 of Inclcsure
2, Input accelerometers were located on the test fixture adjacent
to the air conditioner moumting points.

Response accelerometers were mounted as illustrated on pages
7 through 9 of Inclosure 2,

The vibration test in eas. plan. c.msisted of a resonance
search, resonance dwells, and a cycling pnase., The resonance searches
from 5.5 to 200 Hz at 1.5 g input were madu during the first sweep
of each cycling phase.

Visual inspections for da.age were made after testing in each
plane. An operational test was performed following the vibration
test,

15,4 Results
The frequenc;ies of the major resonances as detemmined by a

precise search at a low g input, and the input amplification factor
Q were as shown in Table 15-1,




Tebls 15-{. PResonait Frequencios and Innut
Asplification Factors

Resorimnt

oo MM

Vertical 9¢ 1 6,3 2.6 10.3 - -
Longicudinal 74 1 45 8.9 - 4,9 -

- . 84 1 6.8 .4 - 3.3 -
! 121 1 - - 2.2 14,3 -
{ Tm’v‘“c 43 1 6-1 203 16.9 2.2 -
” 1 8.8 i7.3 30.2 3.9 -

Samplification Factor Q » Res lavel
fnpat g Iow!

Any Q of less izhm 2,0 was not mported.
PInput g level = 1.5 g + 108,

5.4
4.0
4.7
S.4

Plane of Frequoncy, Amplicication Fector #‘ at locations
Vibration Hz L A A - N L

[ 4

VI W

ot b

Damage te the air conditioner occurred mly during tesﬁng in

the vertical plane. Ths dmage was as follows‘

a, A hroker velded joint at the junction whevs the refrigerant
line frou the chaige valve connscted to the ruction line of
the compressor (see page 10 of Inglosure 2) This resuited

in a complete loss of refrigorant,

5, The evaporator and condenser filter-clean-indicators broke
freo of thair respective cover panels (see page 10 ¢°

Inclosum 2).

The air conuditioner was repaired and operated, No furthex

were found.

:fects

Operatimal cunavacteristics 2f the sir <enditioner after vibra-

tion were &3 shown in Table i5-1i.

TabJe 15-11. Post-Vibration Test (nerational
Charasteriszics, Unit Neo, 01587

Modes of Operation

Phase C to asutral 7

2 4M¢#;e'¢5mx;ﬂn‘g CEA Ay e s s

pege 18

S U Tow e .o

too'ling Heating
Input, vuits
Phaz2 A o neutral 80 240
Phase B to neutral 245 249
240
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Table 15~I1 (Cont'd)}
Modus of (reTuc!am '
Tooling ™~ Deetany
Current, umperes
Pl Phase A 17.3 £7.4
Phase B i7.5 17.4
] Phase C 16,8 17.4
Power, kw "
Phase A , 3.1 4,2 i
Phase B - 4,2
rhase € : 3.1 -
Power factor, % 75.6 -
Evaporator +ir intaka tempersture, °F 75 70
Evaporator air discharge vemperaturs, °F 48 112 é
Refrigerant sight glass Clear - ]

15.5 Analysis

Except for the broken welded joint of th2 refrigerant line and
the broken filter-cican-indicatoys, *he test item met the vibration
test criteria.

Examination of the broken weld, at the jwnction of the coupressor
suction and charge valve refrigeraut lines, showed that the weld
vibrated ioose from the interior € the suction-iine standoff fitcing.
This condition is believed %o bs a result o improper welding proceadures.
Greater quality control measures snould be teker in this area,

Regarding mounting of the filter-clesn-indicatorc, rivets or
screws should be used in place of sdhasives,

16, ENDURANCE TEST

16,1 Objective

The objective was to detemmine if the test item wouid operate
satisfactorily for 500 hours without incurring damage,

8.2 Criteria

Any one of the following shall constitute fzilure of this test:

&, Failurs of any component or fracture or hreakdown of any
matorial,
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b, Evidence of refrigerant leaks.

v deed for any servicing of the air conditioner during
oserition.

d, Abnomal cperation,

#, Air temperature drop less than '6°F between evaporator
inlet and outlst,

f. Current drawn on cocling cycle more than 12 kw with a power
factor of at least 0.75. '

g. Current drawn on heating cycle not between 19 and 21
amperes (average of three phases).

16.3 Method
This test was conducted on unit No. 0157,

The test was conducted in a shop ares using the shret metal
ducts and the.mocouples in the manner described in parayraph 2,3.
With powsr connected to the test item through a test <unsole, the
test item was operated for 401 hours in the cooling mode in cyclic
operation of 50 minutes CN and 10 minutes OFF, The test item was
then operated for 104 hours in the heating mode in cyclic operation
of 55 minutes ON and 5 minutes OFF. Cyclic ope...ior was controlled
by an electric timer which operated a contactor relay that was placed
in the povwer line of the test item.

During the 505-hour operating period, the operational require-
ments were checked periodically in the following specified manner:

a, Observed the refrigerant sight glass to ascertain that
the unit remained fully charged.

b, Examined the test item for evidence of abnomal operations,

c. Monitored evaporator intake- and discharge-air tempzratures
to ascertain that the intake-to-discharge temperature dror
was at least 26°F,

d, Monitored input power psrumeters to ascertain that the
power drawn in the cooling mods was less than (2 kw with
» ~ower factor of at least 0,75 and that the carrent drawn
in the heating mode was between 1% and 2] amperes (average
of thres phasas).
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16.4 Results

The test item demonstrated satisfactory rsarformmance thmughour
the 505-hour endurance test run,

Operations] characteristics recorded at thc start and finish
of the cocling and heating test phases are presented in Table 16-I,
Table 16-1, Endurance Test Operational Characteristics,
Unit No. 0157

Modes Of Nr==eeion

Coonit. Heating
tart nis tart nis

Input, volts

Phase A to neutral 240 240G 240 240

Phase B to neutral 240 240 240 240

Phase C to neutral 240 240 240 240
Current, amperes

Phase A 17.3  17.5 17.4  17.4

Phase B 17.3  17.4 17.4 17,4

Phase T 16.8 17.0 17.4  17.5
Power, kw :

Phase A 2l 3.1 4.7 4,2

Phase B 5.1 3.1 4.2 4,2

Phase C 9.1 3.1 d.2 4.3
Power factor, % 75.6  75.C - -
Evaporator air intake temperature, °F 75 76 70 66
Evaporator air discharge temperature, °F 48 48 118 117
Sight glass Clear Clear - -

16.5 Analzsis

The test item met the endurance test criteris.

Althc:.gh the current drawn i3 the heating mode measuved 1.6
.mperes (average ¢f three phase:s; Z.ver than the minimum roqui rement,
pased on the anaivsis of results »~ht:ined Jduring the perfommance
test (parsgraph 3.5}, the *~- 1tz was considermd to have met the
endurance test criteria,
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17, COYLING CAPACITY TEST

17.1 Objactive

The cbicctive is to detemine if the test item would provide
its rated cooling capacity.

17,2 Criterion

The unit will have a total (sensible plus latent) cocling
capacity of 38,000 Btu/hr with the air entering the condenser at +120°F
(dry bulb) and the air entering the evaporator at +90°F (diy bulb)
and +75°F (wet bulb),

17.3 Methed
This test was conducted on imit No, 0174,

The capacity test was conductes by Electrical Testing Labora-
tories, Inc,, New York, N. Y., in arcordance with ASHRAE Standard
37-60, Method of Testing for Rating Unitary Air Conditioning Equipment.

The test item was installed in a psychrometric test chamber and
precperly instrumented, The test item was installed flush with the
"indoor''-barrier wall of the chamber, the fresh-air damper was fully
closed and the thermostat set at maximum cooiing. The capacity of the
evaporator and condenser sides was measursd by the air enthalpy method
while the above criterion conditions were maintained,

17.4 Eesults

The measured total net cooling capacity was 43,130 Bru/hr. The
data ob:ained from the capacitv tesi are nontained in Reference f.

Prinr to shipping the test item to New York for the capacity

., an operational checkout bv USAMERDC personnel rvevealed that the
+.t fuse of the it blew each time an attempt was made to activate
the unit, Thir fuse deactivates the dc control voltage circuits,
thereby making “he unit inoprrative, Irvestigation showed that the
refrigerant line solencid valve w>s shorted internally, thereby re-
ducing the coil resisisnce from 25 .hms to approximately Z ohms., This
decrease in coil resistance increases the average draw from 2 neminal
960 m2 to 12 amperes, thersby blowing the I/4-ampere prcteciive line
fuse., After replacing the solenoid valve no further prablems were
encountered ‘2 this avea.

1
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17.5 Analzsis

The test item met the cooling capacity test criterion.

The total not cuuling capacity of the test item exceeded the
rininum specified recquirement by £130 Btu/hr,

Regarding the shorted coil of the solenvuid valve, USAMERDC
stated that this make and model valve has been used on all 38,000
and 50,000 Btu/hr air conditioners for approximately 7 years in both
the HAWK and Pershing missile systems without a roported failure.
Since the solenoid coil is impregnated for insulation, the shorted
condition is believed to be a random failure.

page 33




S TR W AR RS SRR TR AR R T TS mR T R TR ST TR AR PR TR B e o e

¥

STEAP-DS Form 1528, 15 Ot 65

TEST DATA

STEAP-DS Fors 152, 11 Feb 65)

Inclosure 2, page 1
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V - Vertical Axis
L - Longitudinal Axis
T - Transverse Axis

Figure 1:

Axes of Vibration.

L




Front and Left Sice View

Front and Right Side

Front View

Figur2 20 “ounted Test [tem - Vertical Axis.

View




Front & Right Side View

Front View

Front and Left Side View

Figure 3: Mounted Test Item - lengitudinal Axis,
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Front 3nd ieft Side View

Front and Right Side View

Figure 4: Mounted Test Iltem - Transverse Axis.
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Figure - 2

Lozation
17 center cf right chanasl - bottom of air conditioner {not showr)
18 Center of left channel - bottom of air conditioner (not shown)
at Top of Condenzer blower motor (not shown)
2 Baze of compressar motor (See Figure 1)
2 Bace of Evapcrator blower molor ?not shown)
23 Inside Hi-Lo pressure control box - top of cortrols (3ee Figure 2)
%6 hi-Lo pressure control box mounting panel - lengitudinal plane

(S2e Figure 2)

Figure S: Responzs Accelercmeter Locations - Vertical Axis, !
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V7
18
20
21
23
24

Figurae 1

Location

Distributor 1ines tor of expansion valve (see Figure 1)
Mgunting frame - evaporator coils (see Figure 1)

Compressor Unit (See Figure 2)

Side of Evaporator biower motor (not shown)

Mounting frame - condenser coils (see Figure 3)

Hi-Lo pressure control box mounting panel  Same as Vert plane,

Figure 6: Resporse Accalerometer Locations - Longitudinal Axis.

L2
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Locations

17 Feeder 1inas - evaporator sect.on (see Figure 1)

18 Distribution 1ines - top of expansion valve (see Figure 1)
20 . Compressor discharge 1ine (see Figure 2)

21 End of Evaporator blower motor (not shown)

24 Feeder lines - condenser section {sce Figure 2

Figure 7. Response Accslerometer Locations - Transverse Axis,
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Figure 1 Figure 2

Damagé

1, P~frigerant 1ine which connects the charge valve to the compreséor
suction line broker at 1ts soldered junciior with the suction line.

2, Evaporatour filter - clean indicator breken loose from its cemented

pasition, Similar damage occurred to the condenser filter-ciean
indicator (not shown).

Figure §: amage that Uccurred during Vibration irn the Vert:ical Plone,
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CUORRESPUNDENCE

DEPARTMENT OF THE ARMY
HEADQUZARTERS. U.S. ARMY TEST AND EVALUATION COMMAND
ABERDEEN PROVING GROUND. MARYLAND 21003

 AMSTE=GE 8- 15 March 1967
7-7-0831=02 1 MAR 1967

SUBJECTs Test Directive, USATECOM Project No, 7~7-0831-02, Initial
Production Test of Air Conditioner, 38,000 BTU/HR,
DA 23-195-AMC<G117L(T), MIL-A-F2195A, FSM 4120-926-4280

T0: Commanding Officer
Lberdesn Proving Ground
ATTN: STEAP-EO=PLYP>
Aberdean Proving Oround, Md, 21005

1. REFERENCES:

a. USAMEC letter file AMSME-QX, 23 Janusry 1967, subject:
"Request for Tims and Cost Estimate of Air Conditioner, 36,000 BTU/HR,
DA 23-195-AMC-Q117L(T), MIL-A~52195A, FSN 4120-926-44280, Initial
Production Test," copy attached, inclosure 1.

b. AMCR 700-3L.
c. USATECOM Regulation 705-2,
2. BACKGRQUND: Not used.

3. DESCRIPTION OF MATERIEL: Tiae test item is an air cooled enviaronmsntal
contrcl unit designed for floor mounting. It »%ilizes Dichlorodifluorcmethane
refrigerant and is electric motor driven., Chsracteristics of the )
slectric motor are 8.4 HP, AC, 416 Volts, ani 3 Phase 400 Cycle, The
uni: has a rated ccoling capacity of 3800 ETU/HR and a ratea heating
capacity of 35000 BTU/HR.

L. TEST OBJECTIVEs

a. To provide specified initial production tesst data on the air
conditioner for the developer in conjunction with costractusl requirements,

b. To provide the basis oa which determination can be mads by

this headquartaers as to suitability of the air conditioner for issus in
accordance with the requireaments of refsrence 1b,

Inclosure 5, page !




AMSTE-GE 1 MAR 1967
7-7<0831-02
SUBJECTs Test Lirective, USATECOM Project No, 7-7-0831-02, Initial
Production Test of Air Conditiouer, 38,000 BTU/HR,
DA 23-195-AMC-0117U4(T), MIL-A~52195A, FSN 4320-926<1280

5. RESPONSIBILITIES:

a. Commandig Officer, Aberdeen Proving Oround is responsible
for:

(1) Providing USAMEC with time and cost estimates by
21 Pebruary 1967 as follows:

(a) For conduct of test servicss outlined in inclosure
2 to reference lag

g

a routine hasis utilizing:

One test unit.

A multiple number of test units,

i |

2, OUn an expedited basis utilizing:

Cne test unit,

A miltiple number of tast units,

|7

{(b) Same s (a) above except that the test progranm to
date will be reviewed and additional tests needed over and ahove those
included in the outline, inclosure 2 to reference la to ensure compliance
with the provisions of reference lb will be considered in the estimates.
The additional tests will be identified, and the methods and test criteria.
te be employed will be cited.

(2) Conducting the tes% when the funds and test item
become available, in accordance witn the test outlins, inclosure 2 to
reference la, ¢n a routine basis and on one unit (Paragruph Sa{l)(a)l.a.
above), unless directed otherwise by this hoadquarters prior to delivery
o1 the test item, 1 April 1967,

naye Py




page 3

AMSTE~GE 136
7-7-0831-02 1 AR 1367
SUBJECT: Test Directive, USATECOM Project No. 7-7-0831-02, Initial
Production Test of Air Conditioner, 38,000 BTU/HR,
DA 23-195-AMC-01174(T), MIL~A-52195A, FSN 4120-926-4280

(3) Submitting interim and final test reports directly to
Commanding General, USAMEC with information copy to this headquarters.
Special reporting and distribution instructions furnished in paragraph 9,
reference la will be honored.

(4) Disposing of the test item in accordance with instructions
made available by USAMEC,

b. Command:ng General, U, S. Army Motility Equipment Command is
gxpected tot

(1) Provide the funds for the test.

(2) Effect delivery of the test item to Aberdeen Proving
Ground vy « April 1967.

(3) Furnish Aberdecn Proving Ground with any special reporting
instructions considered necessary. These will be horored to the extert
they do not conflict with the requirenents and guidance contained in
reference lec,

(L) Furnish Aberdeen Proving Ground with disposition instructions'’

on the test item,
6. COORDINATION: DNot used.

7. SPECIAL INSTRUCTIONS:

a. Subject project number assigned this test will te raferenced
in all related correspondence,

b, Forwarded for information and retention, inclosure 2, is copy
of tne form required for entering this project in T3NS,
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AMSTE-CE 1 MAR 1967
7-7-0831-02
SUBJECTs Test Direetive, USATECOM Project No, 7-7-0831-02, Ini%ial
Production Test of Air Conditioner, 38,000 BTU/HR,
DA 23-195-AMC-01174(T), MIL~A~52195A, FSN L120-926-4280

o, Request USAMEC be advised when test item is delivered.
Attention is invited to the possibility there may be items missing frcm the
maintenance package., The source for such missing items will be as steted
in paragraph 10, reference la.

8. TEST PIANS AND REPORTS:

a. Test Plans., No test plan is required for the test phases
outlined in inclosure 2, reference la, since the procedures far these tests
are considered standard, A teat plan reflecting the requirements of
paragraph Lib above is required by 15 March 1967,

b. Test Mort_q o

(1) An iiterim test report will be submitted to USAMEC within
15 days after test completion. A copy of the interim report will be provided
this headquarters for information,

(2) A final test report will be submitted to USAMEC within
30 days after test completion, A copy of the final report will be provided
this headquarters for information.

9. SAFETY: A safety release is hereby tendered provided all known
safety precautions and instructions together with those found necessary in
the test program to date are follovali, ‘

10. SECURITY: Unclassified,

FOR THE COMMANIER:

irector, General  anipment

Copy furnished: (w/o incls)
CO, USAMEC, ATTN: AMSME-QX

Tenting hrecioiate
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DEPARTMENT OF THE ARMY M, Rich/jw/685-21L¢

U.S. ARMY MOBILITY BQU'PMIENY COMMAND
4200 O0O0O0DFEILLOW sOvULEVARD
$7. LOUIS MmissouRri 3120

In agPLY REPER TO)

AMSME-QX 23 January 1967

SUBJECT: Request for Time and Cost Estimatc of Air Conditioner, 38,000
BTU/HR, DA 23-195-AMC-0117L(T), MIL-A-52195A, FSN 4120-926-4280,
Initial Production Test

TO: Commanding General
U, S. Amy Test and Evaluation Command
ATTN: AMSTE-~TA-M
Aberdeen Proving Ground, Maryland 21005

1. .aquest your Command schedule the following test for subject item
and furnish this Directorate a time and cost estimate for conducting same.

TEST NO. OF UNITS REFERENCE
IPT One (1) Initial Productirn Test
Plan, SMEFB-RDE-KC,
3 Jan 67
2. The subject items are manufactured by under con-

tract number DA 22-195-AMC-0117L(T), a copy of which is furnished herewith.
Test item should zrrive at test cite about 1 April 1967.

3. REQUEST THAT AN ESTTMATE BE MAIE ON EXPEDITED TESTING AS SUBJECT -
ITEM HAS BEEN ASSIGNED AN 02 PRICRITY AND IS IN SUTPPORT OF SEA REQUIRSMENTS.

L. If testing could be further expedited by utilizing more test units
than stated above, base time and cost estimate or ijcreased number of wnits.

5. This letter shall constitute authority to proceed with ab»ve-
mentiored testing upon receipt of a fund citatien.

6. It is requested that your office also include a time and cost
estimate for canducting any other tests which are deemed necessary to snsure
compiiance with the provisions of AMCR 700-3L., The estimate should include:

a, Jenvification of each additicnal test.

b, Test methods te ve us+d and pass/fail criteria,

page 5




AMSME~QX 23 January 1967

SUBJECT: Request for Time and Cost Estimate of Air Conditioner, 38,00C
BTU/HR, DA 23~195-AMC-0117L(T), MIL~A-52195A, FSN h120-926-uzao, |
Initial Production Test !

et L e e

c. Justification for the inclusion of each test.
d. Time and cost required for each test.

7. An interim report upon conclusion of all tests specified in the
contract will be required whenever additional testing has beea authorized.

8. Raquest all estimatss be furnished this Iireciorate COB 21 Feb 67.
9. Reports will be sent to:
a, USAMEC, ATTN: AMSME-QX, as follows:

(1) Equipment Failure Reports - 8 copies.

(2) Interim Reports - 8 copies.
(3) Final Reports - 8 copies.
b. USAERDL, ATTN: SMEFB-~CO, as follows:

(1) Equipment Failure Reports - U coples.

(2) Interim Reports ~ L copies.

(3) Final Reports - L copies,

¢, USATECOM will make distribution to all other interested
activities. '

10. Request this Directoratc be notified upon receipt of test item at
your Command. Any minor .epair parts which may be necessary should be ob-
tained locally, if possible. This would include spark plugs, air filters,
hardware, etc. Major repair parts and minor parts not available locally
should be obtained by contacting Mr. R. M. Rich at AUTOVON 685-21L5. Your
reply should include shipping instructions for test item.

L. - ) N . 7 . \"
(A /< a \A Fas L 4T A

FOR THE COM (ANDER:

2 Incy Wi , \4/ Wl BELLEVILIE A%
1. Cy contract/as . Acting Chief, Plans and Programs Office
2, Test Plan/as {dupe)! \\' Directorate of Quality Assurance

2

nage o




t ‘ DEPARTMENT OF THE ARMY
HEADQUAMTERS, U.S. ARMY TEST AND EVALUATION COMMAND
ABERDEEN PROVING GROUND., MARYLAND 2100%

i, b e M P

AMSTE-CE | 16 MAP 1987

SUBJECT: USATECOM letter file AMSTE-CE, 1 March 1967, subject: "Test
Directive, USATHCOM Project No, 7-7-0831-02, Initial Production

Test of Air Conditioner, 38,000 BTU/#R, DA-23-1y5-AMC-D1174(T),
MIL-A-52195A, FSN 4120~926-~4280 "

T0: commnanding Officer
A erdeen Proving Ground
A Ti: STEAP-CO~P
} e rdeen Proving Ground, Md. 21005

1. Reference USAMEC letter AMSME-Q., 28 February 1967, subject:
"Air Conditioner, 38000 BTU/HR," copy attached, inclosure 1,

2. Referenced letter reques.s deletion ¢f paragraphs 6 and 7 of

reference la, subject letter. Foaquest the instructions in subject letter
be amended to conform with the requested deletions.,

FCR THE COMMAMNDER:

P
J /} _ " .’
’(/ f/ .o //‘1 . t/. v

s
N /v»\"-\.LL -

7
JAMES O. DAULTON
Colouel GS

1 mel ufd
as

i Director, Genersal Fquipmen-

Copy furnished: (w/o incl)

Testi:, itifeciorate
v Tr e
Ca, UsadzC

-+
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Materiel Test Directorate Unclassified

Aberdeen Proving Ground, Marvland 21005
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13 ABSTRACT
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of the air conditioner t~ required performance characteristics, Fifteen individual
deficiency and shortcoming incidents were discovere ', [t was concluded that the
aliv conditioner did nov completelv meet the requirements established for the
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