
Ii— -
~~~~~~~~

AD—A056 976 ARMY TEST AND EVALUATION COMMAND ABERDEEN PROVING GRO— ETC F/G 1/3
AIRCRAFT DEFOGGIN6 AND DEFROsTING (TRANSPARENT AREA).(U)
MAY 78

UNCLASSIFIED TOP—7—3—522 NL

Ion

U
ENJD

DATE
_____________________________________________________ F I L M E D

9 -78



SECU R%1Y CLASSIF ICAT ION OF THIS PAGE (W~ on D.ta Enter

~~~~~~~~~~~REPORT DOCUMENTAT~ON 
. N T ~S CATALOG Nt~MBER 

/ ~‘7~TOP.- 7- 3--52&h~~~~~J I~:i t~• TITLE (ond Subtftl.) 
__

. S TYPE OF REPORT S PERIOD COVERED

U. S. ARMY TEST AND EVALUATION CO~O(AN D 7 (
TEST OPERATIONS PRQç~~URE - Final 

~ /
• AIRCRAFt D~FOGGING AND DEFROSTING / 61 PfRc M444 RG. E~ Q~~T NUMBER

~~~~ rTRANSPABENT AREA) /
A~~~ NOR(e) S. CONTR ACT OR GRANT NUMBER( s)

). PERFORMING ORGANIZAT ION NAM E AND AOORESS 10. PROGRAM ELEMENT. PROJ1c
5
T. TASK

US ARMY AIRCRAFT DEVELOP~~ NT TEST ACTIVITY

If:, (STEBG—PD--M) DARCO~ -R 310—6
Ft. Rucker , AL 36362 ____________________________

It .  CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

US ARMY TEST AND EVALUATION C0?~MAN D (DRS TE-AD--M) 1
~~ 31 May ~~78

II~~~~~ Aberdeen Proaring Ground, MD 21005 W NUMBER OF PA~~~~

14. MONITORING AGENCY NAME S AOORESS(lf different from Coner oflln ~ Offi ce) IS. SECURITY CLASS. (of bIva~?.p(Srt)

Unclassified

ISa. DECLASSIFICAT ION/OOWNGRAO ING
j SCHEDULE

16. DISTRIBuT IoN STATEM ENT ~o( hi. Report) o iD c
~~~ 

Approved for public release, distribution unlimited . AUG 3
Il L 1/

Il. DIST RIBUTION STATEMENT (of A. ab.tzact .nCar.d in Stock 20, ii d if f er e nt  from Report) U L~~j~j  •~~7 fli-~Li. L~’ cI

15. SUPPL EMENTARY NOTES

19. KEY WORDS (Continu, on revere. .~d. if n.c..a ~~~ end iden t if y by block number)

Aircraft
Testing
Test Procedure
Defrosting
Defogging

2~~ Ae5 rRAcr (Vent~~a. om ~~~~~~~ .~~~ N . ___-‘F ~~~ ldenilfr by block vnm,ber)

~Provides procedures for testing and evaluating aircraft defogging and defrostin~
equipment. The test item may be an integral part of the aircraft environmental
control system or a separatL system designed to overate independently or in
conjunrion with the aircraft environmental control system . The procedure is to
determine if the test item can prevent or eliminate fogging or frosting of the
interior and exterior surfaces of air~raft transparent areas in all aircraft
operational modes .

Ot) FO*SS 
~l473 EDIflON OF I NOV 6S IS oBSOLETE

I jMI~~~~~ LTNCLASS!FIE D
_____ 

C’-/J ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I

US A RMY TE ST AND EVALUATIO N COMMAND
TEST OPERATIONS PROCEDURES

DRSTE- RP-702-106
*Test Operations Procedures 7—3—522 31 May 1978
AD No.

AIRCRA FT DE F000ING AND DE FROSTING
(TRANSPARENT AREAS)

Page

Paragraph I. Scope 1
2. Facilities and Suppo rt Requirements 1
3. Preparation for Test 3
4. Test Controls 8
5. Perfo rmance Test 9
6. Data Reduction and Presentation 10

Appendix A. Checklist A—i
B. Data Collection Forms B—i

1. SCOPE. This TOP covers the procedures for conducting and evaluating
aircraft defogging and defrosting equipment . This equipment could be an
integral part of the aircraft environmental control system or system
designed to operate independently or in conjunction with the aircraft environ-
mental cont rol system. Both ground and airborne tests will be conducted
in aircraft equipped with the developmental defogger/defroster equipment.
The primary objective of this test procedure is to determine if the desig-
nated defogger/defroster equipment can prevent or eliminate fogging or
frosting of the interior and exterior surfaces of designated aircraft trans-
parencies in all aircraft operational modes and in compliance with the equip—
rnent design criteria. The perfo rmance of the defogger/defroste r equipment
will be evaluated against the requirements presented in the applicable ap-
proved documents , LB. LOA or ROC , and in accordance with the test design
plan.

2. FACILITIES AND SUPPORT REQUIREMENTS. Developmental testing of
an aircraft defogger/defroster system will be accomplished withi n the ai r-
craft environment of the designated ai rcraft types and confi gurations for which

*TIi4s TOP supersedes MTP 7-3-522 , 25 January 1971.
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the system was developed , and in accordance with all Army maintenance
and operational scenarios established for the designated aircra ft and defogger/
defroster system. The facilities and support equipment required to support
the developmental test should be defined in the test design plan or mainte-
nance support plan; however , if this data is not available the following
facility characteristics and support requi rements should be add ressed as a
minimum to support the evaluation of all developmental criteri a , presented
in the appropriate developmental materiel documents (LR , LOA , ROC) .

~. I Facility.

CHARACTERISTICS MINIMUM REQUIREMENT

Appropriate Operational Airfield(s) Climatic facility (to simulate
fogging and frosting conditions).

App ropriate Maintenance Mobile shop.

Appropriate Airspace As required to conduct tests.

2.2 Equipment and Support .

CHA RACTE RISTICS MINIMUM REQUIREMENT

Installation Equipment Standard tool set.

Photographic Equipment Black and white camera.

t Time Measuring Device Stopwatch .

Avionics Maintenance Support Standard uni t support equipment.

Appropriate Type and Configuration Materiel need documents
Aircraft ~LR , LOA , ROC).

Equipment to Measure Environ— The rmometer , sling psych rometer.
mental Conditions

Test Personne l Aircraft  crew(s).
Data collection personnel.
Maintenance and Logistics Personnel.

2
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CHARACTERISTICS MINIMUM REQUIREMENT

Test Personnel Equipment Applicable fligh t gear.

2.3 References.

a. Arm y Regulation 385—16 , Safety: Safety for Systems, Associ ated
Subsystems, and Egulpment.

b. DARCOM Regulation 700-38 , w/TECOM Supplement 1 and (JSAADTA
Supplement I , Test and Evaluation -—Incidents Disclosed During Materiel Test—

c. TECOM Regulation 70-2-4 , Research and Development: Documenting
Test Plans and Reports.

d. TECOM Regulation 108—1 , Photographic Coverage. (As implemented
by USAAVNTBD Memo 108-i).

e. TECOM Regulation 385—6 , Safety: Verification of Safety of Mater-
iel During Testin g.

1. TECOM Regulation 700-1, Quality Assurance: Value Engineering .

g. TECOM Regulation 750-15, Maintenance 1 S~pp1ies and Equipment:
Maintenance Evaluation Du r lp,g Testing .

h. MIL-STD—129 , Markin g for Shipment and Storage.

I. MIL—T — 5 84 2 , Transparent Ar eas ,  Anti—icin g . ~~f rosting and ~~fog~~ng
Systems, General Specification for.

j . TOP 1—2- 610 , Human Factors Engineering. ~ 
~~ ‘~~~~—- — -

wrn
k. MTP 7—3—500 , Physical Characteri stics . Liii ~rclioa

JZ1il~CAflO~ 1. TOP 7—3—50 1 , Personnel Trainlqg .

U,. 
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m. MTP 7— 3—502 , Installation Characteristics.

a. TOP 7-3—503 , Arrival Inspection,’Pre-Operational .

o. MTP 7-3-506, Safety.

p. MTP 7—3—507 , Maintenance (Maintainability/Availability).

q. MTP 7—3 — 50 8 , Reliability .

r. MTP 7-3-509 , Compatibility with Related Equipment .

s. MTP 7-3-510 , Human Factors .

t. MTP 7-3-514, Ad equacy of Technical Manuals.

u. MTP 7-3—519 , Photographic Coverage.

v. Materiel needs documents tLR , LOA , ROC).

3. PREPARATIO N FOR TEST. This section provides guidance for planning
the developmental test. The planning phase should consummate with a
detailed test plan. The test plan should establish the test methodology and
provide the procedures for gathering and reducing data to accommodate each
developmental test objective. The test plan should also identify all facility,
equipment and support requirements including any specialized training
requirements. The following test planning steps should be followed to insure
i complete, thorough and cost effective developmental test.

3. 1 RevIew. Review all pertinent data relative to the materiel development
test.

a. Materiel needs documents (LE , LOA , ROC).

b. The test directive.

c. Applicable material available from the developer.

1. Pe rtinent repo rts on previous tests of like equipment.

e. Any other applicable s~ .i rces of info rmation (AR , TOPs , TM , etc. ).
4
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3. 2 Test Obj ectives. The test objectives should be available in the test
design plan ; however , if thi s data is not available , review the materiel need
documents for developmental criteria and consider the tollowing sub-test
objectives as a minimum.

a. Initial Inspection - Determine the condition and completet 1ess of
the defogger/defroster equipment in accordance with TOP 7—3—503.

b. Installation , Removal Characteristics - Determine the installation,
removal characte ri~tics of the defogger/defroste r equipment in accordance
with TOP 7—3 — 502. -

c. Compatibility - Determine if the developmental defogge r/defroster
system is compatible w ith each designated aircraft for which it was designed
and compatible with related equipment on intended aircr~ft during all phases
of aircraft operation , in accordance with TOP 7-3—509.

d. Qperational Perfo rmance - Dete rmine the adequacy and suitability
of t1~~ developmenta l system to prevent formation of fog or frost on trans-
parent areas in all operational environments the designated aircraft are
expected to see withi n their operational theater , in accordance with this TOP ,
paragraph 5, perfo rmance test.

e. Reliability and Maintainability (RAM I - Evaluate the RAM charac-
teristics of the de1elopmental defogge r .’defroster equipment in compliance
with TOP 7-3-507 and TOP 7-3-508. ’~

I . Technical Manuals - Dete rmine t,he adequacy of the technical
manuals in accordance with TOP 7-3-514. b

I. TOP 7—3— 503 , Ar rival Inspection/Pre-Ope rational Inspection (Aviation
Materiel) .
2. TOP 7—3—502 , Installation Characteristics (Aviation Materiel).
3. TOP 7-3-509 , Aviation Materiel Compatibility with Related Equipment.
4. TOP 7-3—507 , Maintenance Evaluation (Aviation ?~1ater 1el).
5. TOP 7—3—508 , Rel Iability (Aviation Materiel).
6. TOP 7-3-514 , Adequacy of Technical Manuals ~Aviat ion Materiei) .

j
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g. Personnel Training Requirements - Determine the scope of the
pre—development.al test and field training required to operate and m~lntaln
the defogger/defroster equipment , in accordance with TOP 7-3—50 1.

h. Human Factors - Determine it the defogger/defroster equipment
meets with acceptable hum an factors engineering, In accordance with TOP
l_ 2_ 6 10. 8

i. Safety - Identify and evaluate hazardous characteristics of the
ai rcraft deiogge r:defroster system in acco rdance with TOP 7-3-306.~

3.3 Schedule. Prepare a detailed test timeline depictin g each test asso-
ci ated event which must occur to inj ure  availab ility of requi red support
equipment , facilities , logistics and personnel to accomplish a comprehen-
sive and cost effective test. An adequate timeline will show sufficient
t ime periods allotted to accomplish each test objective insuring that an ade-
quate amount of test data are taken to provide proje cted statistical confi-
dences whe n the data is reduced. rhe following schedule items should be
add ressed as a minimum.

a. Facility . Schedule the app licable facility requirements presented
in Section 2. 1. Insure cold weather fogging and frosting weathe r conditions
a re adequately covered by simulated or actual weathe r environment.

b. Equipment and Support. Schedule the applicable equipment and
suppo rt requirements presented in section 2. 2.

c. Logistics. Schedule logistics requirements including ground
handling equipment , administrative transportation of both personnel and
equipment , aircraft fueling and se rvicing accommodations.

3. 4 Plan of Test~0 Develop a detailed test plan in accordance with TECOM
Regulation 70— 24. Thi s test plan will provide the test procedures to be

7. TOP 7—3— 50 1 , Personnel Trainin g (Aviation Materiel ) .
9. TOP 1-2-6 10 , Human Factors Engineering.
9. TOP 7-3-506 , Safety tAviat ion Mat er iel’i .

10. TECOM Re~ 70— 24 , Research and Development: l~~cumentthg Test P ’ans
and Reports.

(3
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followed and the res t data collection requirement s to satisfy the test
objecti ves.

3.5 Saf ety . Develop adequate safety measures for test personnel and
equipment. Take appropriate steps ~sa ietv check list , poste rs , etc. ) t o
insure that the safety measures are obser1vfd throughout the test (see
TOP 7—3 — 50 6 , Safety ~Avi ation Mate r iefl) , and acqui re any test safety
releases as required in accordance with TECOM f~~gulat ion 385-6 , Safety :
Verificati on of Safety of Materiel Durlng Testing . —

3. ~; Environmental  Impact. Dete rmine if the re are any environmental con-
s iderations, I f environmental hazards e~~st , develop procedures or out—
li ne precautions to he observed to protect the environment.

3.7 Hu man Factors En gineering .  ~0ake p lans to assess the degree to
which hu man factors eng neer ing regarding operator safety per formance and
effective ness has been designed into the developmental defogging, def rosting
equipment when operated and maintaine~13 

by qualified pe r sonnel in the opera-
tio nal environment. See FOP 1-2-61 0 , dated 20 December 1977 .

3. ~ Securi ty. Security safe guard s for fhe l ’ nited Stat es Government and
for the security of the developmental rest  materiel must be considered early
i n the ~r’St planning stage. The following steps must be taken:

a. Consult the primary test agency security representative for security
guidance. Coordi nate wIth security personnel of other :cst suppo rt agencies
a nd industry as appropriate.

b. Take appropriate security measures throughout the test to safe—
guard int ra— industrv propr ietorv and classified material and to safeguard
the security of government property .

c. See TOP 7—3—530 , Vulnerabil i t y and Security (Aviation Materiel ) . 
14

11 . TOP 7—3—506 , Safety 1Aviatio n Mat e r ie l ) .
12. TECOM Reg 385—6 , Safety: Verif icat ion of Safety of Materie l During
Testing .
13. TOP 1—2—6 10 , Human Facto rs E njppec r.~~~
14. TOP 7—3—530 , Vulner abil i t y and Securi ty ~A~iation Materi e l ) .

IItI.__i . .— -.. - -
~ 

-— .-.



-

TOP 7 — 3 — 5 2 2  31 Ma~’ l~)T~

4. TEST CONTROLS. The defogge r deiroster sy stem test w i l l  be conducted
and test data wil l  be reco rded in strict comp li ance with the test design
plan. If specifi c directions are not avai lable , the followi ng guidelines will
prevail:

a. M easurement units wil l  he observed and recorded in the unive rsal
met ric and English sy stem.

b. Nume rical t~servations ~ ill 
be rounded up to the nearest hundredth.

c , Ti me will  be recorded to the nearest hundredth of an hour.

d. Physical cha ract~ t ist lcs wil l be accomplished and recorded in com-
pli ance with TOP 7—3— 5 00.

e. inst rumentati on and equipment wil l be proper 1~ calibrated and have
a cur ren t  ca libr ation cert if ic ate.

t. All  tests w i l l  be conducted and data collected in comp l iance ~ ith
presc ribed and , Or standard procedures and when deviations are required ,

.1 usti ficat ion will be documented.

g. All data wi l l  be recorded and processed in a timely fashion.

h. Only properly trained and qualified personnel ~ i11 participate in

the conduct o the test.

~. rhe deiogge r ~1efroster system test wiLl be conducted only in a

test environment representative of the ope rational environment intended for

the materie l use.

~. Each test run wi ll  be conducted under controlled and documented

conditions , such that the test results could be dup licated or compared.

k. The detailed te st plan wil l  he followed , deviations from same will

be documented.

is. TOP 7—3— 3 00 , Phy sical  ‘~~ i r ac~cr ~st t c s  b -\v iat ion Mater i e l ’L

- - . .~~~~
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3. P ERFORMANCE TEST. The conduct of the development test shall be
perfo rmed in complia nce with the test design plan reflected throu gh the
detailed test p lan . Howev er . i1 specific guidance is not available in the
test design plan , the test plan will reflect the following cri teria and
methodolo~~r to conduct the developmental performance test of the defog—
ger . def roster system. In the inte rest of good testing practice and cost
effective ness , compatible materiel si~thtests shall be conducted concurrent ly
whenever possible so th at possible interrelated problems can he identified
and minimum data collection time can be effected. This section covers
the p rocedures for accomplishing the pe rfo rmance subtest presented in
pa ragraph 3 .2 d.

3.1 Method. The operational perfo rmance of the defogge r, def roster equip-
ment shall be evaluate d du ring ground operations , with and wit hout engines
runnin g, and du ring t ransient and steady state tl ight operations with ai r-
craf t  fly ing at differe nt altitudes and speeds within the limitation s of the
airc raft . E valuate the equipment under each climatic and atmosp heric
condition representative of the ope rational environment the designated aircraft
is expected to see within its operational theater. The resul tant  evaluations
shall be compa red with the requirements established by the MN or ocher
approved documents .

a . G rou nd Operation - Engines Off.

L~ E xercise all manually operated controls to determine ease of move-
ment and resultant equipment responses .

-

. 2 Us ing ground power source, tu rn  on de fogger defroster equipment ,
if applicabl e, and ~eter mj ne its ability to prevent fo rmation of tog or frost
on transpa rent areas , or time required to eliminate it  if already present .

h. Grou nd Operation - Engines On.

Adjust environmental control uni t for optimum ope ration , the n
turn  o~ ~ictegger’defroscer equipment and evaluate its capability to prevent
formation oi fog or frost on transparent areas r time required to eliminate
:t i f  a l ready pre sent.

_ _ _ _ _ _ _ _ _ _ _ _ _  - ----
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c. Flight Operation.

Insure that the enviro ruu c’riial control unit is adjusted for optimum
operation , with the defogger/defroster equipment ope rating and evaluate
its capability to prevent formation of fog or frost on transparen t areas or
time required to eliminate it if fo rmation occurs during flight . Perfo rm
this operation for transient fligh t (climb , dive, landi ng, acceler ation) and
steady state flight including minimum and ma.ximum speeds at low and high
altit udes.

3. 2 Data Required. Complete the data collection fo rm presented in .Ap—
pendix B. Record the exact operational conditions and ope rational procedures
for each operational mode as appropriate.

a. Comment on the ease of operation and equipment response to any
manually operated controls .

b. Comment on the capability ot’ th e defogg~ r: defroster equipment to
preve nt fo rmation of fog or frost on transparent surfaces or to eliminate it
when present .

c. Reco rd the followi ng:

1) Tempe rature — inside a irc ia f t , outside ai rcraft .

2~ Humidity .

3) Location of fo rmation on aircraft tran sparencies.

~4 Amount of fog or frost fo rmation ~heavv; medium; light) .

3) Time required to clear transparencies.

- . (6) AltItude .

(7’( Airspeed.

~8) Aircraft flight mode.
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t 9) Wi nd velocity and direction relative to the aircraft transparency
unde r consideration , ii appli cable.

6. DATA REDUCTION AND PRESENTATION.

a. The total data gathered in support of the subtest obj ective pre-
sented in paragraph 3. 2 (a - i) will be analyzed to determine how well the
deiogge r, ’defrost er equipment unde r test meets the test criteria and test
objective est ablished in the detailed test plan. In the instance of a total or
partial failure at the developmental system , explain the ove rall implications
to the defogge r; defrost er system itself and to the operational mission ob-
jective.

b. Summarize the test results and p resent any instances where the
test equipment fails to meet the test criteria or design objectives.

c. Provide , whe n possible , recommendations for solutions to any
problems encountered.

Reco mmended changes to this publication should be fo rwarded to Commander ,
CS Arm y T”st and Evaluation Comm.and, ATTN: D RSTE-~~ —M , Aberdeen
Proving Ground , MD 21005 . Technical info rmation may be obtained from
the preparing activity: Commander , CS Army Aircraft Development Test
.~ctiv itv , ATTN : STEBG— PD—M , Fort Rucker , AL 36362. Additional
copies are available from the Defense Documentation Cente r , Cameron
Station , Alexandria , VA 22314. This document is identified by the acces-
sion num be r (AD No. printed on the fi rst page .

11
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APPENDLX A

CHECKLIST

Aircraft Defog~~ng and Defrost ing
(Transparent Areas)

YES 
-. 

NO

1. Has developmental testing been completed in
acco rdance with the appropriate TOP presented for
each subtest presented In paragraph 3. 2 ~a -

~~. Were all test objectives presented in paragraph
3. 2 (a - 1) addressed and If not accomplished , ade—
quatelv explained ?

3. Were the test facilities and othe r accommodations
and s~çport equipment sufficient to accom plish the
test?

4. We re the test results compromised in any way
due to insufficient test preparation ’

5. Were the test results compromised in any way due
to test control procedures ?

6. Were the test results compromised in any way due
to performance test procedures ?

7. Were the test results compromised In any way due
to data gathe ring, reduction or presentation techniques ?

S. lEave all data collected been reviewed for correct-
ness and completeness?

9. Have performance data been collected , reco rded
and presented In accordance with this TOP 7-3-322 ?

A-I

I

,

Li 
_ _  

_
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APPENDL ’( B

DATA COLLECTION FORM

Aircraft De~ogging and Defrosting
(Transparent A reas)

1. Defo~~er , Def roster equipment identification ____________________________

2. AI rcraft  type — configuration ______________________________

3. Cli matic tone represented ____________________________

4. AtmospherIc , Meteoro1o~~’ data

a. Temperature Inside aircraft  _________________________

b. Temperature outsid” aircraf t  _____________________________

. Humidity ________________________________________

d, Wi nd condit ion relative to tra n s— ________________________________

pa rencv unde r consideration Velocity Direction
K 0—359 Deg rees

. :\lIj t udC (Hef .  sea level ) __________________________

1. At mospherIc moisture composition

3. AI rcraft tllght mode ____________________________

6. Aircraf t  Indicated airspeed ___________________________

7. Type test moisture, com position fog or
f rost 

______________________________

H— I
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8. Location of tr~nsparency on/in aircraft; ___________________________

indicate test moistu re location relative to
transparency ~desc ription/ photograph) ____________________________

9. Amount of moisture fo rmation - heavy,
medium , light ~photograph) ___________________________

10. Time required to clear transparency ____________________________

11. DISCUSSION:

a. Comment on the ease of equipment operation and equipment response
to any manually operated controls.

b. Comment on the capability of the clefogge r , def roster equipment to
prevent formation of fog or frost on transparent surfaces.

B-2
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