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MIL-P -8686 (ASG)
4 NOVEMBER 1955

Superseding
MIL-P-7846( Aer)
30 December 1951

MILITARY SPECIFICATION

POWER UNITS; AIRCRAFT AUXILIARY, GAS-
TURBINE~TYPE, GENERAL SPECIFICATION FOR

This specification has been approved by the Department
of the Alr Force and by the Navy Bureau of Aeronautics,

l. SCOPE

1.1 Scope.~ This specification covers the general requirements for gas-turbine-
type aircrafi auxiliary power units.

1.2 Classification.- Auxiliary power units shall be of the following types and
model, as specified in ihe model specification (see 6.2):

Type I - Primarily used as a power takeoff unit (source of
mechanical power).
Type I1 - Primarily used as a source of compressed air bled
from the compressor.
Type III - Primarily used as a source of compressed air bled
from the compressor and mixed with combustion products,
Type IV - Used as a combination power and compressed air source,
Model - The model designation will be established by the
procuring activity,

2.  APPLICABLE DOCUMENTS

2.1 The following specifications, standards, drawings, and publications, of the
issue in effect on date of invitation for proposals, form a part of this specification
to the extent specified herein:

SPECIFICATIONS

Federal
QQ-M-151 Metals; General Specification for Inspection of
QQ-P-416 Plating, Cadmium (Electrodeposited)

Military
MIL-A-8625 Anodic Coatings, for Alumimm and Aluminum Alloys
MIL-C-55hLkL Thread Compound; Anti-Seize, Graphite-Petrolatum
MIL-C-8554 Cable; Ignition, High-Tension, Aircraft Quality
MIL-C-9282 Container, Shipping, Metal, Reusable § Cu. Ft.-50

Cu. Ft. Volume

MI1L~D-5028 Drawings and Data Lists: Preparation of Mamufac-

turers' (for Production Aircraft, Guided :issiles,
Fngines, Accessories, and Other Auxiliary
Equipment)
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MIL-E~5557
MIL-E-5607

MIL-F-5161
MIL-F-5572

MIL-F-562)
UIL-F-702}

MIL-H-3136
MIL-I-6181

MIL-I-6865
MIL-I-6866
MIL-1-6868
MIL-M-3171

MIL-0-6081
MIL-P-6889
MIL-S-7742
MIL-X-61141

JAN-A-699

STANDARDS

Military

MIL-STD-129
8s28741

DRAWINGS
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Enamel; Heat-Resisting, Jlyceryl-Phthalate, Black

Engine, Gas Turbtine, Preparation for Storage and
Shipment of, Process for

Fuel, Referee, Aircraft Turbine and Jet Engine

Fuel, Aircraft Reciprocating Engine
Grades 80, 91/96, 100/130, 115/145

Fuel, Aircraft Turbine and Jet Engine
Grades JP-3, JP-L, and JP-5

Fluids, Calibrating, for Aircraft Fuel Systea
Components

Hydrocarbon-Fluid, Standard Test

Interference Limits, Tests and Design Require-
ments, Aircraft Electrical and Electronic
Equipment

Inspe« tion, Radicgraphic

Inspec -1on, Penetrant Method cf

Inspection Process, Magnetic Particle

Magnesium Alloy; Process for Corrosion Protec-
tion of

0il, Lubricating, Jet Engine

Primer; Zinc-Chromate, for Aircraft Use

Screw Threads, Standard, Aeronautical

X-Ray Laboratories, Procedure for the Certifica-
tion of (for Inspection of Aircraft Components)

Anti-Seize Compound, White Lead Base, General
Purpose (for Threaded Fittings)

Marking for Shipment and Storage
Hose Assembly, Detachable End Fitting, Medium
Pressure

Air Force~Navy Aeronautical Standard Drawings

AND10060

AND10398
AND20006

PUBLICATIONS

Tubing End - Hose Connection, Standard Dimensions
for

Metals - Definition of Dissimilar

Drive - Type XVI Engine Accessory

Air Force-Navy Aeronautical Bulletins

No. 182
No, 3L3

No. 391

No. L1O

Material Changes and Substitutions; Aircraft
Engine Parts (Production Contracts)

Specifications and Standards Applicable to
Aircraft Engines and Propellers, Use of

Changes; Engineering, to Aircraft Engines,
Propellers, and Aeronautical Equipment in
Production and Service

Age-Controls Fuel System Synthetic Rubber Part

(Copies of specifications, standards, drawings, and gpublications, required by con-
tractors in comection with specific procurement functions should be obtained from the
procuring activity or as directed by the contracting officer.)
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2.2 Other publicationsg.- The following documents form a part of this
specification, UEIesa otherwise indicated, the issue in effect on date of invitatiom
for bids, shall apply.
National Advisory Committee for Aeronautics

NACA TN 3182 Manual of the ICAO Standard Atmosphere
Calculations by the NACA

(Application for copies of the NACA publication should be addressed to the National
Advisory Committee for Aeronautics, 1512 H St., N.W., Washington 25, D. C.)

American Society of Mechanical Engineers

ASME PTC 19.5; L4-1949 Power Test Codes

(Application for copies of the ASME publication should be addressed to the American
Society of Mechanical Engineers, 29 West 39th St., New York 18, N. Y.)

Society of Automotive Engineers (Aeronautical Material Specifications)

AMS2640 Magnetic Particle Inspection
AMS2645 Fluorescent Penetrant Inspection

(Application for copies of AMS specifications should be addressed to the American
Society of Automotive Engineers, 29 West 39th St,, New York 18, N. Y.)

3. REQUIREMENTS
3.1 Materials.-

3.1.1 Critical materials.- The use of critical materials, as listed in the model
specification, shall be held to a minimum., The estimated weight of each critical ma-
terial required in the construction of the gas-turbine-type auxiliary power unit shall be
specified in the model specification.

3.1.2 Dissimilar metals,- The use of dissimilar metals in contact, as defined on
Drawing AND103398, shall be avoided wherever practicable.

3.1.3 Synthetic rubber parts.-

3.1.3.1 Marking.- All synthetic rubber parts, such as diaphragms, excepting "O"
rings and parts no suitable surface, shall have printed, stamped with ink, or other-
wise noted on the part, the year and month of the curing date of the part.

3.1.3.2 Serviceability.- All synthetic rubber parts shall be readily replaceable
with a minimun replacement o¥ attaching parts.

3.1.3.3 Uniformity.~ PFor components which include parts fabricated of synthetic
material in contact with fuel, manufacturers shall control subsequent batches to provide
for uniformity.

3.1.3.4 Age controls.- Age controls for synthetic rubber parts shall comply with
the -equirements of ANA etin No. l10.

3.1.4 Materials, processes, and products.- Materials, processes, and products
used in the manufacture of auxiliary power units shall be of high quality, suitable for
the purpose, and shall conform to applicable specifications selected in accordance with
ANA Bulletin No. 343, Where contractor's spec. “ications are used for materials and
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processes which affect performance or durability of the finished product, sucn specifica-
tions shall be subject to release by the procuring activity. The use of nongovernmental
specifications shall not constitute waiver of Government inspection.

3.1.4.1  Standard parts.- Standard parts (MS, AN, or JAN) shall be used wherever
they are suitable for the purpose, and shall be identified on the drawing by their part
numbers. In the event there 1s no suitable corresponding standard part in effect on
date of invitation for bids, commercial parts may be used provided they conform to all
requirements of this specification,

3.2 Design standards.- MS and AND Design Standards shall be used wherever
applicable.

3.3 Model specification.- A model specification conforming to Appendix III of
this specification shall be submitted by the .ontractor for approval., Unless otherwise
specified by the procuring activity, a revis-»on of the model specification and drawings
forming a part thereof, shall be submtted to the procuring activity after approval

of the unit.

3.4 Preproduction and acceptance,- -

3.hs1  Preproduction.- The arproval of any complete gas-turbine-type auxiliary
power unit as a service Lype or model shall be predicated on the satisfactory completion
of a Preproduction test 1n accordance with the requirements of Appendix I of this

specification

3.h.2  Acceptance requirements.~ An Acceptance test shall be conducted on each
production unit and shall consist only of those requirements specified in Appendix II of
this specification.

3.5 Performance characteristics.~ The performance characteristics shall be as
specified 1n th: model specification. These performance characteristics shall be deter-
mined, usang Specification MIL-F-5161 fuel and the type and grade of oil specified in the
model specification. These performance characteristics shall be determined under the
sole control of the automatic control system furnished on the umt.

3.5.1 The unit shall function satisfactorily throughout 1ts operating range with
fuel conforming to Specification MIL-F-562l, and shall also function satisfactorily
throughout 1ts operating range with fuel conforming to Specification MIL-F-5572. Exter-
nal control adjustments shall be allowed to meet this requirement, In particular, the
operating limits specified in the engine model specification shall not be exceeded when
fuel having any of the variations in characteristics permitted by Specification

MIL-F-5624 1s used,

3.5.2 Fuel contamnation.~- The umt shall function satisfactorily when using
fuel contamnated to the extent of 80 grams of foreign matter per 1,000 gallons of fuel,
Contaminant shall be considered to consist of not less than 68 percent Si0Op and shall
have a particle-size analysis as follows:

Particle size microns Percent of total
0to5 39 *+2 by weight

S to 10 18 13 by weight

10 to 20 16 %3 by weight

20 to L0 18 %3 by weaght

Over Lu 9 %3 by weight

Through a 200-mesh screen 100 by weight

Demonstration of the foregoing requirement on the complete unit by the contractor shall
not be required unless so specified in the model specification. If a filter i1s required,
1t shall be a part of the umt, and the filter element shall be of sufficient capacity
to permit a mimumum of 30 hours continucus operation at normal ratad catput without being
cleaned.,
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3.5.3 Lubrication.- No change in lubricants shall be required for operation
throughout the complete ground temperature range.

3.5.4 Ra .~ The performance ratings shall be as specified in the model speci-
fication. The specified ratings shall be predicated on the minus tolerance of the control
system variation.

3.5.5 Estimates.-. The estimated performance shall be as specified in the model
specification,

3.5.6 0il consumption.- The oil consumption shall not exceed the amount specified
in the model Specification,

3.5.7 Altitude-temperature limits for star and operating.- The unit starting
and operating altitude and temperature limits shall de a model specification.

3.5.8 Attitude conditions.~ The unit shall function satisfactorily under any ane
of the following attitude conditions:

(a) Normal horizontal level position.

(b) O to LS degrees positive displacement to either side with up to
10 degrees positive and negative displacement of the fore and aft
axis.

{(c) O to 45 degrees negative displacement of the fore and aft axis
with up to 10 degrees inclination on either side.

{(d) O to L4S degrees positive displacement of the fore and aft axis
with up to 10 degrees inclination on either side.

(e) 10 seconds during negative "g" conditions,

3.5.9 Ambient temperature conditions.~ The complete auxiliary power urmit shall
perform satisfactorily under sea level static conditions from no load to maximum output.

3.5.9.1 The unit shall suffer no detrimental effects, and shall start and operate
successfully after being subjected to:

(a) A soaking period of 8 hours at an ambient temperature of 160°F
when supplied with fuel at 135°F and inlet air at 130°F.

(b) A soaking period of 72 hours at an ambient temperature of -65°F
when supplied with fuel at -65°F and air at -65°F.

3.5.10 Reduced-speed, idle operation.- Meana or provisions for reduced-speed idle
operation shall be as specified in the model specification. Operation under load at
reduced speed is not required by this specification,

3.5.11 Stability.- Under steady-state conditions, within the operational range
defined 1n the model specification, power output oscillation shall not exceed 0.5 percent
of the maximum power output available at a given loading condition, or when the primary
use of the umt 1s to provide compressor bleed air, then, under steady-state conditions,
within the operational range defined in the model specification, bleed output pressure
oscillation shall not exceed 20,5 percent of the bleed output absolute pressure at a
given loading condition,

,.5.12 Gas temperature limits.- Gas temperature limts shall be automatically
controlled to prevent the maximum allowable temperature from being exceeded under any
condxrtion of operation specified.
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3.5,12,1 Measurement,~ Provision shall be made for the measurement or deter-
mining of gas temperature. The location of the temperature probe or probes shall be
specified by the contractor., Temperature sensing and indicating devices shall not be
furnished with the unit.

3.5.13 Starting.- The turbine shall make consistent successful starts when used
in conjunction with a starter which meets the starter requirements specified in the
model specification, A successful start shall be defined as a complete start and
acceleration from starter torque initiation to stabilized idle speed within the times
specified 1in figure 1, curve A, without exceeding allowable lamits when following the
technique specified i1n the model specification. When so specified in the model speci-
fication a curve similar to figure 1 showing a different required curve such as surve B,
shall apply in lieu of curve A, figure 1,

3,5.13.1 Starter.- Unless otherwise specified in the model specification, the
unit shall be equipped with a direct-current electric starter capable of starting the
unit in not more than 60 seconds at +60°F, and 0t more than 100 seconds at -65°F.
Unless otherwise specified in the model specification, the starter shall be suitable for
operation over a voltage range of 1L to 30 volts, dc. Starting waith the driven equipment
loaded is not required by this specification. The starting performance listed above
shall be achieved at all static conditions specified herein from sea level to 6,000 feet.

3.5.13.2 Starting power.- The starting power shall be specified in the model
specifi~ation.

3.5.13.3 Automatic starting.- The starting system shall be suitable for complete
automatic starting from a remote location. Components required for automatic starting
and not furnmished with the unit shall be specified on the contractor's specification
control drawings.

3.5.13.3.1 Starting cycle.~ The automatic starting cycle shall be so arranged
that the umit will be purged of residual fuel mixture and the ignitor will operate a
sufficient time prior to introduction of fuel, to preclude an explosion,

3.5.13.4 Special starting fuel.~ Unless specifically approved by the procuring
activity, special fuel for starting at low temperatures shall not be used,

3.5.13,5 Restart time.- The minimum allowable time between starting attempts as
determined by the gas-turbine auxiliary power unit limitations shall be as specified 1n
the model specification.

3.5.14 Maximum rotor speed.- The maxamum permissible rotor speed of the awaliary
power umt shall be as spe01T§ea in the model specification.

3,5.15 Section protection.- The design shall be such that failure of a major
section will not result in damage to either of the other sections,

~)



Downloaded from http://www.everyspec.com

MIL-P-8686(430)

omjesedus) IT UOTQWE SneIea @WT} BUTIIIs euTqIMy pestnbey T MUNOLA

09T+ 05T+ ONT+ OET+ 02T+ OTT+ OOT+ 06+ Og+ OL+ 09+ 05+ Of+ Of+ Oz+ OT+ O OT- 02~ Of- of- 05~ 09- OlL~

d, NUNIVERIREL HIV INZIEWV

ofiz

002

09T

ozt

on

SANOOSS ENIL



Downloaded from http://www.everyspec.com

MIL-P=B686(ASG)

3.6 Drawings and data.- As soon as practicable after the award of the service-
type or model contract, but in any case before delivery of units has begun, the con-
tractor shall furmsh to the procuring activaty drawings showing the information listed
below and the photographs listed below. The drawangs shall be submitted in duplicate,
one set reproducible, and one set of prints made therefrom. Photographs shall be
submitted i1n duplicate.

(a) Gas-turbine-type auwxliary power unit assembly (complete except for
components not furnished with the umt).

(p) Gas-turbine-type auxiliary power umt installation (1ncluding re-
moval clearance for maintenance changes).

(c) Fuel-system diagram,

(d) Ignition-system diagram.

(e) Lubrication-system diagram.

(f) Gas-flow diagram,

(g) Control-system (> agram.

(h) Photographs showing front, rear, top, bottom, and both sides,

3.6.1 Complete detail drawings, including assemblies and subassemblies, shall be

furnished to the procuring activity before one-half of the units on contract have been
delivered, unless the latest revision of these drawings have been previously submitted.

These drawings shall be submitted in duplicate, one set reproducible, and one set of
prints made therefrom.

3.6.2 M-crofilm drawings.- As soon as practicable after the award of a contract,
the contractor shall submit to the procuring activity microfilm of all drawings and
photographs covered by 3.6, including complete detail drawings,

3.7 Design and construction changes.-

3.7.1 Material substitutions.- Temporary material substitutions shall be made in
accordance with ANA Bulletin No. 182,

3.7.2 Changes 1n design.- No changes shall be made in the design or materials of
parts listed iIn an approved gas-turbine awxliary power unit parts list, except where
such changes are approved i1n accordance with the providions of ANA Bulletin No. 391,

3.7.2.1 Class 1 changes.- C(lass I changes are of a nature affecting contract
requirements covering weight, performance, cost, interchangeability, or affecting
durability of either parts or complete gas-turbine awaliary power units,

3.7.2.2 C(Class 2 changes.- All other changes shall be classified as class 2
changes.,

3.7.2,3 Approval of changes.~ Approval of changes does not relieve the contractor
from full responsibility for the results of such changes on any of the auxiliary power
unit characteristics,

3,7.3 Servace bulletin.- When specified by the procuring activaty at the time of
approval of a change, the contractor shall submit a service bulletin, in order to permt
procuring activities to 1nccrporite the caange in units previously delivered.




N

Downloaded from http://www.everyspec.com
MIL-P-8686(ASG)

3.7.4 Parts list.- The parts list for the unit which successfully completes the
Preproduction tests shall constitute the approved parts list for subsequent units of the
same model. Changes to the approved gas-turbine auxiliary power unit parts list shall be
governed by the requirements specified in 3.7.2.

3.8 Interch?geabilitx.- Insofar as practicable, all parts having the same con-
tractor's part number s oe directly and completely interchangeable with each other

with respect to installation and performance. Matched parts ar selective fits will be
permitted where required. Changes in contractor's part nusbers shall be governed by the
drawing requirements of Specification MIL-D-5028.

3.9 Installation.- To facilitate installation and removal of the unit from its
installation, service connections (such as fuel line(s), hydraulic line(s), fire extin-
guisher line(s), electrical lead(s), and other connections where furnished for load
control and reduced speed), shall be contained on a readily accessible connection panel,
The connection panel shall be permanently marked to identify all connections grouped on
the panel. Air inlet, cooling air outlet(s), turbine exhaust, and bleed air ports, oil
f£i1l, and all drain and mounting provisions may be located separately, and if practicable,
shall be permanently marked or identified. Similar fluid connections located in close
proximity shall be made physically noninterchangeable,

3.10 Accessibility.- Insofar as practicable, parts of the unit requiring routine
gservice checking, adjustment, or replacement, shall be made readily accessible for
servicing without teardown of the unit and removal of any major part, component, or
accessory, other than removal of access provisions and locking devices, Particular
attention shall be paid to access for the removal of replacement of such i1tems as fuel
nozzles, replaceable parts of the ignition system, 0il pressure relief valve oil vent,
ox1l filter, control system, air intake screens, drain plugs, and in addition, sufficient
clearance shall be provided far connecting and removing any separately supplied external
fittings and lines.

3.11 Disassembly with tools.- Wherever practicable, nuts and screws shall be
removable with standard tools. In any case, the design shall be such as to permit
disassembly and assembly of the unit wathout undue difficulty. A minimum of bolt sizes
shall be used. If practicable, not more than three sizes shall be used for external
assembly.

3.12 Envaironmental conditions.- The umt shall not suffer any detrimental effects
when 1noperative and exposed to the temperature range of -100°F to +275°F. The design of
the umit shall provide satisfactory operation during and after exposure to any combina-
tion of the following conditions in worldwide operation: Humidity, fungus, sunshine,
rain, snow, sleet, hail, ice fog, fog, mldew, salt spray, ice, ozone, smoke, wind, sand,
and dust.

3.13 Electrical components.-

3.13.1 Explosion-proof.- If practicable, electrical components shall be explosion-
croof, in order not to ignite any explosive mixture surrounding the electrical components,

3.13.2 Electrical interference.- Electrical components shall not cause electrical
interference beyond the limits specified i1n Specification MIL-I-6181,

3.13.3 Voltage rag;e.- Unless otherwise specified by the procuring activity, all
components using electrical power from a source external to the unit shall operate
satisfactorily with input voltage at the umit connection panel in the range from 1l to
30 volts, dc.

3.13.4 Electrical power.- The electrical power which must be supplied from sources
erternal to the umt shall be as specified in the model specification. Malfunction
protection features shall be incorporated in the ovower unit, to protect 1t during any
condition of operation, in the event of external :lectric power failure,
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3.13.5 Connectors and cable.- At a temperature of -65%F, it shall ba possible to
connect or disconnect electrical connectors and to flex electrical conductors, as
necessary for routine maintenance without damage to these items.

3.1k Dry weight.- The dry weight of the unit shall not exceed that specified in
the model specification.

3.14.1 Weights of additional equipment.- The estimated weights of items which are
not components o e auxdliary power unit but which are furnished with it shall be
listed in the model specification. These items shall not be included in the dry weight
of the unit.

3.15 Over-all dimensions.~ The over-all dimensions of the complete unit, and
allowance for expansion, shall not exceed those specified in the model specification.

3.16 Moun% Fovisions.- The number, type, and location of the mounting
provisions sha clearly shown on the unit outline drawing.

3.16.1 Handling supports.- The unit shall incorporate provisions for hoisting,
and for resting on level gruund. These provisions shall be shown on the umt outline

drawing.

31.17 Flight maneuver forces.- The unit and its mounting provisions shall with-
stand without permanent deformation or failure the conditions specified 1n figure 2.
When applicable, type I and type IV units shall have installed a generator or other
driven accesscry of the maximum weight and overhung moment specified in the model
specifacation.

3.17.1 Simulated flight maneuver loads.- The unit and its mounting provisions
shall not fail when subjected to statlc loads equivalent to 1-1/2 times the values
specified in 3.17 and 3.17.3. ‘_/)

3.17.2 Datching loads,- The unit and its mounting provisions shall be designed
not to disintegrate, &t may undergo permanent deformation, when subjected to any one
of the following acceleration loads. When applicable, type I and type IV units shall
have i1nstalled a generator or other driven accessory of the maximum weight and overhung
morent specified 1n the model specification,

(a) 15g in the vertical plane,
(b) 20g 1n the horazontal plane,
Oceration of the unit during or after exposure to these loads shall not be required.
3.17.3 Gyroscopic moments.~ At maxamum rated speed, the unit shall withstand a

gyroscopic moment imposed by a steady angular acceleration of 3.5 radians per second in
yaw of the unit for a period of 30 seconds,

3.17.4L Demonstration of loads.- Demonstration of any of the loads specified in
3.17, or any of 1ts subparagraphs, shall not be required unless so specified 1in the
contract.

3.17.5 1Identification of forces.- Th:a forces, loads, and accelerations quoted
herein re defined on figure 2, and shall be identified by axes (see table I) indicated
on the contractor's outline drawing.

10 .



MIL-P-8686(aSG)

Downloaded from http://www.everyspec.com

" . 4 : 238iass PR
g £ fx P 8 sise : .
Hemd o g & £ 2 2 ; ! it R
: ; 3
299 7 Im oB = =B o T R T EH
20 <+ = Zo o 29 HOL S5" WETe TS Sestatezirs
=5 4 53 25 &8 &g 1 7 it ot et cna g
Z 0 & B2a = Bl Ject ibend [E20 HH AR o fedichiiiitg, d0p
g<T o HOHO =0 @g [22] 3202 aae tHt H
0 gn ag Rg B D&Y Hte], I
82,9 < < O D= ol HHu tH H i it
mmmm “E 2B 28 O q LHui i EH T R R B HA L
SESce SH ep:D, 2. Zh TR i AL
fro bt G m wo mfl =R TN m-Uu &Mxx a9 snhpensdplish 3 it 33 Sde sufpiidl
wwnmu mT 23 mm z 93 = af i acan i I3 L R I UL
© X £ = g it fasan: £ 1H
OmCMH =Ho . m = = il padels tiadls
SEQEE KR @ w.m Ba £Z HLTREE T+ 1 1Hu 5 H k_w
He R 338 . i HHH T I
AT IE vr.v 331 T 15l TN s U .N !...1 Ht «rnmm . i ass:lisptrries ! Zﬁr
N 14 2. y fm t44 41 ¢ F E3% seRERted M 3 L 3 1 sRgoedys g ides ae aay Bt o !
HHT ; . 53 15gRs" 38
1 m HI LT sy 4 4&,. nuxuu%rﬂvx T tise sehdyre 1~ I 123 H i N I;
ud*i I« FHH : W.. S £ m" 3 Ju,.l.ux..vﬁvuu : £ JLu o g 444 H-HH 1444 \ _v 11 4
(L B i H T:A i th iy H+ Frir 41Tt 133 ks 23% an Fi M gdss vo nun ...mx .ﬁ : w
R e R N it jatin: : B
e T R TN R e an i i t TR
I T B E NS b 3 ] LN
ape T = 3k - T ; T * -
T e T PP R T ™ L L R SR E BT B SYItY:
A RN MR N SRR
sJ83 5] Ijcasit sEadsasslipect oo AR RIS I fee RN cRe i oo . 1 ook R R eR L SR MERE A LI I NS I HH 2
P B e e e g S
Beidi HTRDCT azas [es: as pESe: 208%3 223s : STRRYE 0. ozny
o L R A R T b DB T e L e disssH i
T T TT°T TTF Y TITHTT H Aot SER] 18 3 ﬁ_ 1....”,“ ++H nﬂs
SEs2A i ot A OGP et ol o) W A Ry (oatai et ST MY G [ R e T
2 M EE E5EY ASEDS M2=2 (EAat HRANY B 1, JIMTIME (IMRIILC r FI30N3ss orn: Eery et sasay suzenansas pynsy: dngscas
3 FLo e N i R N e fiiot e o Jm.,,LL]L T _WW?H\M %T;WW,..HJ 1 N
- + 188 B v H
His IR, ot W), Fhifi :Lﬁf:r,» ST H TS TR A 113
NS couni S IR s SIS U IR i
= - . 123 R Supen Ho- ’ T e M T . Py yegsanne
Nl e IO e UM W e e
LI RN I -, ! $Ees g3 LgT R et : TR
[ A G s R p
SRR 1T T T TN TR TR T S e
WALW = w_ 3 1 R R e TR I%Z
7 N y ] LR pon T 1 D 1 o uy T
T 4 FH g h e P ERI}{Ses 1020 M=
s P ‘m” = .W“ : i w _W. r»iJ ! SLR" o 522 00T S anl RS e
] T T R 3oEese T DS RS LR L LR 138 siowas poa =1 1o pua rray) o2
ESed LPY A4 e :: He% 1 s ofs e T R D
RTINS 84 i 5 = H*w -Q. _:@ i g.,wnmwﬂﬂmﬂﬂ £
C2aRS OO Mt s R . i s e - T A T T
3 ] 11 ; : T T s T
: ' Mﬁ . ' : 1t R R gk
, . T iH = i 7
= ! i bw %1 L._vm Y1, 7 X Wm t Mﬂu Wm@vn 1 MW Mi 1 M r
il itk b phlifdy g5 el e e M o T M

Design limt load factors for turbine power unit

FIGURE 2.




Downloaded from http://www.everyspec.com

MIL~-P-00B86(ASG )

TABLE I
Force axes

Force acting Direction Axis

Horizontal Longitudinal
Horizontal Transverse
Downward or upward | Vertical

LA ]

3.18 Polar moment of inertia of compressor-turbine system.~ The polar moment of
inertia of the complete rotor about the rotor axis shall be as specified in the model
specification,

3.19 Output drives (type I and type IV umts).- One AND20006, type XVI-B engine
accessory drive shall be furnished as the output drive of the auxiliary powerplant. This
drive shall transmit the torque specified by ‘he AND drawing., It shall carry an acces-
sory having the maxamum weight and overhung .ioment specified on the drawing under the
loads specified in 3.17 herein and subparagraphs thereto. The speed of the drive shall
be held to 6,000 rpm %S percent from no load to maxamum output under steady-state and
transient conditions,

3.19.1 Adapter gearbox.~ When so specified in the model specification an adapter
gearbox, lubricated from the basic powerplant, shall be provided to furnish additional
accessory darives., The speed, torque, and other characteristics of these additional
drives shall be as specified in the model specification.

3.19.2 Generator cooling air.~ Cooling air to provide cooling for a generator
that may be mounted on the output drive shall be furnished by the auxiliary powerplant.
The characteristics of this cooling air shall be shown in the model specification as
curves of quantity, temperature, and pressure vs altitude from sea level to guaranteed-

operational altitude.

)

3.19.2.1 Generator cooling air connection.- The generator cooling air connectiun
shall consist of a 3-inch-outside-diameter tube, beaded in accordance with Drawing

AND10060, type A.

3,20 Compressed air product (type II, type III, and type IV units).-

3,20.1 Compressor bleed.,~ The type II, type III, and type IV units shall provide
for extraction of compressed air from the compressor only in the quantity, pressure, and
temperature specified in the model specification.

3,20.2 Mixed bleed.- The type IIIunits shall also incorporate provisions for the
mixing of compressor bleed and combustion chamber products to ralse the temperature of
the bleed air to that value specified in the model specification,

3.20,3 Bleed air connection.- The bleed air connection shall be of the quick-
disconnect type and shall be shown on the unit outline drawing. The maximum permissible
shear load, axial load, and overhung moment for the bleed air connection shall be as

specified in the model specification.

3.21 Limtang zone temperature,- All external zones of the unit and all unit
components mounted on the unit shall be capable of continuous operation when surrounded
by air at an ambient temperature of 200°F, or 130°F plus the ram temperature rise of air,
at the maximum ram ratio specified for unit operation, whichever is greater. The esti-
mated maximum permissible continuous operating temperature of all external zones and
appropriate components of the umt shall be specified in the model specification, Cooling
air shall be provided by the umt, i1f necessary, to meet the foregoing requirement.

12
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3.21.1 Cooling after shutdown.- No auxiliary power umt component or zone shall
require special cooling (®.g., forced convection, refrigeration, or rotation of rotor(s))
after shutdown of the unit,

3,21.2 Pire-detect and extinguis systems.- The unit shall include mounting
provisions for a fire-detec ‘device, and the connection panel shall include mounting
provisions for the fire-detecting device electrical receptacle. The connection pansl

shall also include a fitting suitable for connection to a fire-suppressant system.
The suppressant system, fire-detecting device, wiring, receptacle, and nozzle for
dispersion of the COz shall not be furnished with the unit.

3,22 Air intake.- The air intake size and location(s) shall be shown on the gas-
turbine power-umit outline drawing which shall be a part of the model specification,

3.,22.1 Alir intake screen.- Unless otherwise specified i1n the model specification,
a screen shall be provided at the air inlet to prevent the entrance of foreign objects
of dimensions equal to, or greater than, a 0.,125-inch sphere,

3.22.2 Duct attachment.- Provisions for intake duct attachments shall be as shown
on the unit outline drawing., The maximum permissible shear load, axial load, and over-
hung moment for the attachment provisions shall be as specified in the model specification.

3.22.3 Inlet air pressure drop.~ The maximum allowable inlet air pressure drop
which will permit operation of the unit without adverse effects shall be specified in the
model specification.

3.23 Exhaust systenm,-

3.23.1 Turbine exhaust.- Provisions for quick-disconnect-type attachments shall be
furnished for the turbine exhaust system to permit ready removal of the unit from its
installation, These provisions shall be shown on the outline drawing. The maximum
allowable shear load, axial load, and overhung moment shall be specified in the model
specification,

3.23.1.1 Turbine exhaust pressure drop.- The maxamum allowable exhaust pressure
drop which will permit operation of the unit waithout adverse effects shall be specified
in the model specification.

3.23.2 Cooling air discharge.- Provisions for quick-disconnect-type attachments
shall be furnished at the cooling air outlet port(s) if an air outlet port(s) is provided.
These provisions shall be shown on the outline drawing. The maximum allowable shear load,
axial load, and overhung moment shall be specified in the model specification.

3.23.2.1 Cooling air discharge pressure drop.- The maxamum allowable cool ng air
pressure drop which will permit operation of the unit without adverse effects shall be
specified in the model specification.

3.24 Lubricating system.- The lubricating system shall adequately lubricate the
auwxiliary power unit throughout its operating range.

3.24.1 Lubrication points,- All points in the unit requiring pressure lubrication
shall be lubricated from the unit lubricating system. No lubricating from an external
source shall be required,

3.24.2 0il interruption.- The unit shall be capable of operating continuously,
with no detrimental effects during and after operation, when air only is supplied to the
inl: of the oil pump for a period of 10 seconds,

. big.ahd 0il drainage.- Provisions shall be made to prevent oil drainage into the
urbine,

13
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3.2Lh.4  Oil filter.- A suitable AN-type oil filter element shall be provided as a
component of the unit. The filter element shall be of sufficient capacity to operate
satisfactorily between oil changes as specified i1n the model specification.

3.24.5 Scave stem.~ 1If a scavenging system is used, it shail adequately
scavenge the basic gas turbine and compressor for extended periods of time, under the
operating conditions specified herein, including negative "g" operation for a period of
10 seconds, The scavenge pump shall operate satisfactorily during the low~temperature
starts specified.

3.24.6 0il pressure.-

3.24.6.,1 0il pressure pump.~ The 01l pressure pump shall maintain not less than
the specified 01l pressure for all operating upeeds and all altitudes up to and including
the absolute altitude specifred in the mode' specification,

3,24.6.2 011 pressure measurement.- Provisions shall be made for the measurement
of o1l pressure, The connection for this measurement shall be shown on the unit outline
drawing. The ull pressure indicator shall not be furnished with th: unit,

3.24.6.3 Pressure adjustrent.~ The lubricating system shall be arranged to
provide vil pressure without adjustment throughout the operating range specified in the
model specificatior, If o1l pressure adjustment i1s required during normal maintenance,
1t shall be readily adjustable without parts change.

3.,24.6.4 Pump relief valve,- The ocil-pump relief valve shall be so designed that
it will be unnecessary to change adjustment of the valve when operating under any
condition specified in the model specification,

3.24.6.5 011 bypass.~ The lubricating system shall be so arranged that oil ﬁ
bypassed from the pressure pump shall not be returned to the o1l tank by a separate line,

3.24.7 01l drain.- The unit shall be provided with an o1l drain at the lowest
point(s) in the system, in order that the installation may be adequately drained with the
unit in a horizontal position and in any position within 15 degrees from the horizontal
position,

3.24.7.1 Insofar as practicable, all o1l drainage shall be collected at the
single point shown on the unit i1nstallation drawing.

3.24.8 0il tank.- Unless otherwise specified in the model specification, the oil
tank shall be a component part of the unit, Satisfactory functioning of the unit shall
be provided under any of the attitude conditions specified in 3.5.8 when the o1l level
in the tank contains 20 percent of 1ts usable quantity as defined in 3,24.8.2

3.24.8.1 Cleaming.- The o1l tank design shall be such that internal contours
will permat ease of cleaming by means of flushing methods, Provisions shall be made for
flushing or for cleaning the interior of the tank.

3.24.8.2 Capacity.- The o1l tank capacity shall provide for the following:

(a) A quantity equal to the residual capacity of the basic
awdliary power umit system exclusive of the o1l tank.

(b) A quant.ty of usable o1l sufficient for a minimum of
10 hours »f continuous operation under any coadition
specified her=in. The quantity of o1l shall be deter~
mined from the contractor's specified o1l consumption.

{c) A minimum expansion space, between the maximum level to
which the tank can be filled and the total oil tank
volume, which shall be 15 percent of the o1l tank capecity.
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3.24.8.3 Filler c;g.- A filler cap and adapter shall be provided, and shall close
and seal the oil tank. 1t shall be poasible to install and remove the cap by hand without
the use of tools. The cap and adapter shall be such that water cannot collect and drain
into the tank, and shall be so located that the tank can be filled without the use of
special funnels and that the oil tank expansion space cannot be filled. The cap shall be
fully seated and locked by turning the cap not more than 90 degrees. The cap shall be
fastened to the adapter by means of a chain, or its equivalent. The outside of the cap
shall be painted black with a fual- and oil-resistant paint, and marked in yellow with
the following information: "0il Cap JS Gal" (which shall be filled in with the
oil tank capacity).

3.24.8.4 0Oil tank fil... openi.&.- The oil tank filler opening and location shall
be such that under normal conditions the entire tank can be filled in one operation in
not more than 1 minute. The filler opening shall be 'so located and sealed that liquids
from the. opening shall not spill on the unit or spill on any of the unit ascessories.

If necessary, filler spill basins with adequate drains shall be provided to accomplish
the foregoing.

3.24,8.5 Sump.~ A removable sump shall be provided in the bottom of the oil tank
at the oll tank al%n. The sump shall be of sufficient capacity to collect normal
accumulations of condensate and sediment likely to be encountered during operation under
the conditions specified, and shall incorporate a standpipe which shall be the oil
outlet. A 1/4-inch straight-thread self-locking drain valve shall be provided in the
sump to drain the condensate and sediment.

3.24.8.6 Vents.- If oil tank vent lines are provided, they shall be installed in
such manner that no liquid trap exists. Provisions shall be made for efficient separation
of entrained oil from the air, if required.

3.24.8.7 01l level gage.~ The oil tank shall be provided with a level cock,
dipstick, or other means acceptable to the procuring activity for determining the norwmal
oil level in the tank when the unit is in the horizontal attitude defined by the con-
tractor's drawings. The gage shall be in such a position that it is readily discernible
or readily accessible on the unit, depending on the type.

3.24.9 O0il cooler.- An oil cooler shall be furnished as a component of the
lubricating system where provisions for cooling of the oil are required. The oil cooler
may be integral with the oil tank.

3.24.9.1 Type.- The oil cooler may be of the air-cooled type.

3.24.9.2 Design conditions.~ If a fusl-cooled oil system is used, the following
0il cooler design conditions shall apply:

(a) For cooling, the hot fusl temperature of 135° iS5°F shall apply.

(b) For low temperature and oil congealing consideration, a cold
fuel temperature of -65°F shall apply.

(c) Puel used for cooling shall not be returned to the fuel tank,

(d) If an automatic oil temperature control is provided, it shall
include fuel or oil bypass provisions for both oil cooling and
anticongealing. Where applicable, surge protection shall be
provided for the oil cooler.

3.24.10 Breather.~ If a single breather is provided, the breather system shall be
so designed that oil in liquid form will not be lost through the breather when operating
the undt in any attitude or condition specified herein. The sise and location of the
outlet conpection shall be as shown on the unit installation drawing.
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3.25 Fuel system,-

3.25.1 Performance.~ The auxiliary power unit fuel system shall perform satisfac-
torily and shall be capable of supplying the required amount of fuel at the required
pressure under all conditions specified in the model specification, with fuel tempera-
tures throughout the range of 0°to 80°F above the ambient temperature but not 1n excess
of 135°F, when the fuel pressure at the umit fuel inlet connection at the panel is from
a minimum of 6 psi above the Reid vapor pressure up to a maxamum of LO psi gage.

3,25.2 Valves.- Valves, where furnished with the umit, shall close completely
without visible dripping from the minimum operating fuel pressure to 110 percent of
maximum operating fuel pressure.

3.25.3 Pressure protection.- A means shall be provided to limat the fuel pump
discharge pressure,

3.25.4L Fuel pressure connection.- A fuel pressure connection for use with a fuel
pressure indicator shall be provided as specified in the model specification., The fuel
pressure wndicatar shall not be furmashed with the umt,

3.25.5 Filtering provaisions.- Filtering provisions, 1f required, shall be as
specified 1n 3,.5.2.

3,25.6 Fuel drains.- Provisions shall be made for automatically clearing the
combustion chambers after shutdown with the umit i1n a level positicn, 15 degrees positave
displacement from the level'p051t10n, and 20 degrees negative displacement from the level
position. Where practicable, all fuel drainage shall be collected at a single common
point on the unit as shown on the unit installation drawing.

3.25.7 Lines and fittings.- The fuel lines shall be as short as practicable and
shall contain no water-collecting traps, Fuel lines external to the basic gas turbine
which convey ruel shall be flexible or adequately supportea to elimnate the effects of
destructive vibration. External hose assemblies shall conform to Standard MS287L1 or
equal assemblies, or shall be of stainless steel.

3,25.8 Fuel resistance.~ All materials used in components of the awaliary power
unit fuel system shall be sufficiently resistant to fuels conforming to Specifications
MIL-F-562); and MIL-F-5572 to assure satisfactory cperation as herein defined, If testing
18 required by the model specification, fluids conformng to Specification MIL~H-3136,
type I and type IIJ, shall represent the extremes for test purposes.

3.26 Ignition system.- The 1gnition system, excluding the electrical power source,
shall be mounted entirely on the umt, The system shall provide for satisfactory ignition
during starting and restarting under all of the operating conditions specified. The
1gnition system shall meet the foregoing requirements when the voltage supply to the unit
at the connection panel 1s as low as 1 volts, dc, or as high as 30 volts, dc. At least
two igniters shall be provided :if the unit i1s of a multiple combustion-chamber type,
Multiple combustion-chamber units may include crossfire tubes., Continuous ignition 1s
not mandatory where combustion can be self-maintained after accomplishment of a
successful start.

3.26.1 High-tension ignition cable.- High-tension 1gnition cable, when used,
shall conform to Specification MIL-C- o

3.,26.2 Lead assembly,- If high-tension ignition 1s used, the lead assembly shall
be equipped with AN-type high-altitude-type terminals where a disconnect 13 necessary.
Other types, 1f used, shall be approved by the procuring activity. It shall be
practicable to install or remove igniter(s) on the umt at -65°F without mechanical or
electrical failure of the 1gniti - lead assembly. The lead assembly shall be rewirable,
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3,26,3 Connections.- The ignition-system connections shall be as specified in
the model specification,

3.27 Control systems,.-

3.27.1 Primary controls.- The auxiliary power unit primary controls shall provide
for complete automatic control of the unit, including remote automatic starting when
manually initiated, and for bleed control for compressor bleed or mixed bleed, by
controlling such variables as are necessary to insure satisfactory operation of the
unit., Means for reduced-speed i1dle control shall be provided. Reduced speed shall be
as specified in the model specification, Load control shall be furnished if specified
1n the model specification,

3.27.2 Emergency controls.- The unit shall incorporate such malfunction-protection
emergency controls as necessary to prevent failure of the unit in the event that
accidental overtemperature, flame-out, fuel supply failure, slectrical failure, etc, are
encountered. The emergency controls shall be specified in the model specification.

3.27.3+ Control adjustments.-

3,27.3.1 Bleed air operational controls.- Where compressor bleed, or combinations
of compressor bleed and mixed bleed are provided, adjustment shall be provided to
maintain variables within the limits established in the model specification.

3.28  Accessory drives.- When specified in the model specification, special
purpose drives for such accessories as generators, tachometer-generator, cooling fans,
etc, shall be provided.

3.29 Counting devices.~ An hour meter, or similar device, for indicating the
total elapsed operating time shall be furnished with the unit,

3,30 Cover plates.- Cover plates for covering all accessory drive openings where
the accessory 1s not mounted for auxiliary power unit shipment shall be supplied with
each umt. Suitable provasion for covering or plugging all other connection openings
shall be made for shipment and storage.

3.31 Screw threads,-

3,31,1 Straight screw threads.- All conventional straight screw threads shall
conform to the requirements of Specification MIL-S-77L2.

3.31.2 Tapered pipe threads.- Tapered pipe threads may be employed only for
permanently plugging drilled or cored openings.

3.31.3 Coating threaded parts.- When aluminum or aluminum-alloy threaded parts
are treated at the time of assembly with antiseize compound, the compound shall conform
to Specification MIL-C-SSLL or JAN-A-669,

3.31.L4 Inserts.- Threads in aluminum or magnesium alloys for fittings having a
thread major diameter of less than 3/l inch and subject to removal for routing
maintenance purposes shall be provided with inserts,

3.32 1ldentification of product.-

3.32.1 Gas-turbine power-unit data plate.- A data plate shall be attached to the
unit and shall include only the following information:

POWER UNIT; AIRCRAFT AUXILIARY, GAS-TURBINE-TYPE (insert I, II, ITI
or 1V, as applicable)

Model No.

Manufacturer's Serial No.

Contract or Order No.

Manufacturerts name or trade-mark

us
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The data plate, or any other plates, attached to the unit shall be secured in a manner
that minimizes corrosion in the presence of a salt atmosphere. The data plate, or plates,
shall be so located on the unit that it can be readily seen and that if detached it will
not cause failure of the unit,

3.33 Protective treatments, coatings, and paint finishes.- Pro‘ective treat-
ments, coatings, and paint finishes shall be accordance with applicable apecifications
listed in ANA Bulletin No. 3L3.

3.33.1 Protective treatment and coatings.-

3.33.1.1 Steel parts.- With the exception of the parts listed below, all
exterior steel parts, and other steel parts subjeet to corrosion and not in contact with
oil, shall be treated to resist corrosion by cadmium plating in accordance with Speci-
fication QQ-P-L16, or by a process approved by the procuring activity.

(a) Corrosion~resistani ,teel parts.
(b) Cable.
(¢) Tin-coated wire,

(d) Members or portions of members which act as bearings or
Journals.

3.33.1.2 Aluminum parts.~ With the exception of the parts listed below, all
exposed aluminum-alloy parts shall be treated to resist corrosion by anodising in
accordance with Specification MIL-A-8625, where practicable, or by a process acceptable
to the procuring activity. Other parts may be excepted where application of treatment
is considered impractical or unnecessary.

(a) Metal-sprayed surfaces,

(b) Surfaces in contact with oil.

(c) Accessory pads and port covers.,

(d) Unalloyed aluminum and alumimum-clad aluminum a. oy.

{(e) Parts fabricated from 2§, 3S, 525, and 61S aluminum
alloys (when painted).

3.33.1.3 Magnesium parts.,~ All magnesium-alloy parts shall be surface treated
to resist corrosion i1n accordance with Specification MIL-M-3171, where practicable, or
by a process approved by the procuring activaty.

3.33.2 Paint finishes.- With the exception of the parts listed below, all
exposed metal surfaces shall be painted with one coat of primer and a minimum of two
full wet finish coats, applied 1n such manner that no pinholing, holidays, sags, or
runs are ercountered; and with the further exception that magnesium-alloy parts shall
receive two coats of primer and a minimum of two finmish coats as described above,
Additional parts may be excepted where application of paint finishes on any part thereof
is considered impractical or unnecessary, '

(a) Metal-sprayed surfaces.

(b) Corrosion-resistant steel, brass, copper, or bronze parts,
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{(c) Cable.
(4) Working surfaces.
(e) Threads.
(f) o0il holes.
(g) Cadmium-plated parts (or equivalent treatment).
(h) Unalloyed alumimm and alumimm-clad alumimm alloy.
(1) Parts fabricated from 25, 35, 525, and 615 aluminum alloy.

{3) Surfaces of casting or forging identification pads when treated
to resist corrosion by other means.

3.33.2.1 Primer coat.~ The primer coat shall be in accordance with Specificatiom
MIL-P-6889, and shall be applied as soon as practicable after prior surface treatments
or coatings. The primer coat shall be thoroughly dried prior to application of the
finish coat(s), in order to prevent any consolidation of the primer or finish coats.
When the primer coat is soiled or damaged by intervening operations between priming and
finish coats, it shall be thoroughly cleaned and other light coat of primer added before
the finish coat is applied.

3.33.2.2 Finish coat.- The finish coat for the unit and components shall be in
accordance with Specification MIL-E-5557, or shall be aluminum-pigmented varnish.

3.34 Vorkmanship.~ The workmanship and finish on all parts shall be in accordance
with high-grade alrcraft practice for equipment of this type.

L. QUALITY ASSURANCE PROVISIONS

h.1 Classification of tests.- The inspection and testing of power units shall be
classified as Tollowst

{(a) Preproduction tests: Preproduction tests are those tests
accomplished on samples representative of the power unit, to
determine that the production power unit meets all the require-
ments of this specification.

(b) Acceptance tests: Acceptance tests are those tests on power
units mamufactured and submitted under contract.

L.1.1 Preproduction and Acceptance tests.- Auxiliary power units shall be
subjected to the Preproduction and Acceptance tests specified in Section 3 and described
in Appendixes I and II.

Lh.2 General.- Auxiliary power units, components, and all material entering into
the constriction thereof shall be subject to inspection during course of manufacture and
upon completion by authorized Government Inspectors who shall be given reasonable
facilities to determine conformance to this specification.

L.3 Tests and test methods,-

Lke3.1 Material tests.- Samples of all materials used in the awdliary power unit
and components shall be selected in the mammer and quantity specified in the material
specification, and subjected to the required tests,

h.3.2 tic inspection.- The following parts shall be subject to magnetic
particle inspection In accordance with Specification MIL-I-6868 or AMS2640 if made of
ma; etic materials:

(a) A1l magnetic parts constituting the compressor-turbine rotor
assembly, including threaded fastenings.

(b) Other highly stressed magnetic parts.
fc} All accessory drive and vibrailon or friction dampener springs.
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(d) Starter jaw.
(e) All gears.
(f) All quill and accessory drive shafts.

L.3.3 Fluorescent penetrant inspection.- The following nonmagnetic parts shall
be subject to fluorescent penetrant inspection in accordance with Specification

MIL-I-6866 or AMS2645:

(a) Turbine disk,
(b) Turbine blades,
(c) Turbine nozzle vanes and sssemblies.
(d) All other highly stressed parts.
Lk.3.3.1 Hydrostatic testing.~ Very bulky and intricately shaped parts may be

hydrostatically tested by the contractor's approved method in lieu of fluorescent testing
w. en specifically approved by the procuring activity.

L.3.4 Excepted parts.-

L.3.4.1 Commerical and AN standard parts.- Commerical and AN standard parts, such
as cotter pins, washers, and similar low-stressed parts are not required to be inspected
by the magnetic or fluorescent methods.

L.3.L.2 Antifriction bearings.- Assembled ball or roller bearings shall not be
inspected by the magnetic or fluorescent methods.

he.3.4.3 Additional parts.~ In the case of special units or where service
experience of the procuring activity warrants, the list of parts specified above may be
extended or supplemented to include additional parts,

L.3.5 Radiographic or ultrasomic inspection.- The following parts shall be sub-
ject to radiographic or ultrasonic inspectlion for defects or soundness 1o a degree of
1nspection on each article as agreed between the contractor and the procuring activity:

{(a) The compressor impeller or rotor(s), if it 1s nommagnetic,
(b) The turbine rotor{s), 1f 1t 1s nonmagnetic.
(c) Highly stressed magnesium and aluminum castings.
Lo3.5.1 Radirographic inspection.- Radiographic inspection of materials shall be

1n accordance with Specification MIL-I-6865. Laboratories performing radiographic
inspection shall be certified in accordance with Specification MIL-X-61L1.

L.3.6 Control tests,= All production acceptance bench testing of components of
the fuel system shall be accomplished with calibrating fluid meeting the requirements
of Specification MiL-F-702L.

S.  PREPARATION FOR DELTVERY

S.1  Application.- The requirements of Section S apply only to direct purchases
by or direct shipments to the Government.
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5.2 Preservation, packaging, and packing.-

5.2,1 Preservation.- The auxiliary power unit, components, and accessories shall
be packaged and preserved in accordance with Specificatiom MIL-E-5607.

5.2.2 ing container.- The auxiliary power unit, components, and accessories
shall be packa, contractor-furnished reusable metal shipping containers

pac
in accordance with the requirements of Specification MIL-C-9282.

5.2,3 Pac% list.- The contractor shall furnish a packing list with each unit.
A1l parts, accessories, components, and tools, which are not installed on the unit, but
which are shipped with the unit, shall be included on the packing list.

5.3 Marking of shi ta.- Identification marking shall conform to the require-
ments of Spe'c'ﬂ'Icaiﬁon !ﬁ%b?. Interior packages and exterior shipping containers

shall be marked in accordance with Standard MIL-STD-129. The identification shall be
composed of the following information listed in the order shown:

Stock No. or other identification number as specified in the
purchase documents

POWER UNITS; ATRCRAFT AUXILIARY, GAS-TURBINE

TYPE (insert I, TI, III, IV, as applicable)

Specification (insert symbol and mmber)

Mamufacturer's Serial MNo.

Contract or Order No. ”

Manufacturer’s name or trade-mark

#NOTE: The contractor shall enter the Federal Stock No. specified
in the purchase document or as furnished by the procuring activity.
When the Federal Stock No. is not provided or available from the
procuring activity, leave space therefor and emter the Stock No.
or other identification as provided by the procuring activity.

6. NOTES

6.1 1Intended use.- The auxiliary power units covered by this specification are
intended to be used as a power source for the driving of generators, hydraulic pumps,
and other aircraft accessories, or to provide compressed air for aircraft engine
pneumatic starting systenms.

6.2 Ordering data.- Requisitions, contracts, and orders should state the type
and model, and ﬁie&er overseas packing is desired (see 1.2).

6.3 Preproduction tests.- It is expected that the contract or purchase order will
specify that a minimum of two power units will be required as preproduction samples. The
contract or purchase order should specify the point of inspection for these tests.
Requests for information pertaining to the Preproduction tests should be addressed to the
Commander, Wright Air Development Center, Directorate of Laboratories, Wright-Patterson
Air Force Base, Ohio, or the Bureau of Aeronautics, Navy Department, Washington 25, n. C.

6.4 Definitions.-

6.4.1 Government.- The term "Govermment" as used in this specification should be
interpreted to mean the procuring activity.

PATENT NOTICE: When Government drawlngs, specifications, or other data are used
for any purpose other than in connection with a definitely related Govermment
procurement operation, the United States Government thereby incurs no responsi-
bility nor any obligation whatsoever; and the fact that the Government may have
formulated, furnished, or in any way supplied the said drawings, specifications,
or other data is not to be regarded by implication or otherwise as in any manner
licensing the holder or any other person or corporation, or conveying any rights
or permission to mamufacture, use, or sell amy patented invention that may in any
way be related thereto.

Custodians:
Navy - Bureau of Aeronautics
Alr Force
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APPENDIX I

POWER UNITS; AIRCRAFT AUXILIARY,
GAS~-TURBINE-TYPE, PREPRODUCTION TESTS FOR

10. QUALITY ASSURANCE PROVISIONS

10,1 General.- Auxiliary power units, components, and test apparatus shall be
subject to inspection by authorized Government Inspectors who shall be given reasonabls
facilities to determine canformance with this appendix. Calibration and endurance tests
conducted at the contractor's plant shall be subject to witnessing by authorized repre-
sentatives of the procuring activity,

10.1.1 Sampling instructions,- Unless otherwise specified, each Preproduction
test sample for a new type or model shall runsist of two gas-turbine power units of each
manufacturer!s part number upon which appr -val 1s desired. The units shall be
accompanied by one complete set of manufacturer's drawings, the manufacturer's model
specification, a parts list, two spare parts kits, containing all spare parts which the
contractor considers necessary for maintenance during the Preproduction tests, tool kit,
containing all special tcols required for complete disassembly of the unit, one mainte-
~-nee and operation manual, and a complete test report showing the results of the manu-
facturer’s tests. Samples, - .entified as required, shall be forwarded to the testing
activity specified in the contract or purchase order (see 6.3).

10,1.2 Accuracy of data.- All instruments and equipment shall be calibrated
often enough to insure that reported data shall have a static accuracy within 2.0
percent of the value obtained at the maximum output of the unit, except for rpm, which
shall be accurate within 0.5 percent of the value obtained at the maximum output of the
unit,

10.1.3 Temperature measurements.~ The points of application for all temperature-
measuring devices shall be as defined an an outline to be submitted by the contractor and
approved by the procuring activaity. Gas temperatures shall be measured with chromel
alumel thermccouples or iron~-constantan thermocouplec where temperatures are in a
gu.table range, unless otherwise specified by the contractor and approved by the procuring
activity. Other temperatures may be measured by calibrated mercury thermometers, or
calibrated electrical-resistance-type thermometers, All temperature measurements shall
be recorded in degrees Fahrenheit.

10.2 Gas~turbine power unit Preproduction tests.-

10.2.1 Test apparatus.-

10.2.1.1 Airflow.- Ailrflow measurements shall be made in accordance with the
procedures outlined in ASME Power Test Code PTC 19.5; L-1949, Part S, Chapter L, or by a
method acceptable to the procuring activity.

10,2.1,2 Unit speed.~ The umt speed for performance check runs during those
periods when readings are being taken shall be determined by means of a positive counter
which w1ll actually count the revolutions for a period of not less than 1 minute; by an
indicating tachometer and matching stroboscope disk energized by a controlled frequency
source, or by other means acceptable to the procuring activity. At all other times,
speed may be measured by means of an indicating tachometer,

10.2,1.3 Fuel flow.- Fuel flow measurements shall be made by either the volume
or weight method. The quantity selected for the volume or weight metaod shall be such
that each reading will cover an .lapsed time of at least 1 minute. Flowmeter readings
ray be used for calculations of specific fuel consumption when the flowmeter has been
calibrated by the volume or weight iethod in accordance with 10.1.2 of this appendix.
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10.2.2 Test methods.-

10,2.2.1 Test units.- Two identical units, "A" and "B," shall be used for the
Preproduction tests. Unit "A" shall be used for preliminary runs, Unit calibrationm,
200-Hour endurance test, and Recalibration. Unit "B" shall be used for the miscella-
necus tests described in 10.2.2.6.1, 10.2.2,6.2, and 10.2,2.6.3 of this appendix,

10,2.2,2 Weight and,other data.- The unit weight, if not previously obtained,
photographs, and other pertinent data shall be obtained preferably at the time the umit

is being prepared for test.

10.2.2.3 Unit calibration.= The order of conducting calibration of unit "A" shall
be at the option of the contractor. The procedure shall be such as to establish the
performance characteristics of the complete unit prior to the test specified in 10.2.2.h.
Performance shall meet the values specified in the model specification. Operating tims
during this test shall be limited to the minimum practicable. Calibration shall be
conducted to obtain the data required in item 10 of report form (figure 1).

10.2.2,4 200~Hour endurance test.- Following the Unit calibration test specified
in 10.2.2,3, the unit shall be subjected to a 200-Hour endurance test consisting of
20 periods of 10 hours each. The test runs in each period shall be conducted in the
order given unless otherwise specified by the procuring activity. The time for changing
output shall not be deducted from the duration time at maximum output,

10,2.2.4.1 Sequence.~ Each period of the 200-Hour endurance test shall be con-
ducted as follows:

(a) S minutes at maximum output plus S minutes at no load plus
1 hour at normal output,

(b) 5 minutes at maximum output plus S mimutes at no load plus
1 hour at 75 percent normal output,

(¢) 5 minutes at maximum output plus 5 minutes at no load plus
1 hour at normal output,

(d) 5 minutes at maximum output plus S minutes at no load plus
1 hour at >0 percent normal output,

(e) S mimutes at maximum output plus S minutes at no load plus
1 hour at normal output,

(£) 5 minutes at maximum output plus 5 minutes at no load plus
1 hour at 25 percemt normal output,

(g) 3 hours consisting of 12 cycles at 10 minutes at no load
(1dle) and S mnutes at maximum output.

10.2.2,4,2 Starts.- A mnimum of 100 starts shall be made during the Preproduc-
tion test. There shall be at least 30 starts each preceded by a mnimum of 2 hours
shutdown. All starts accumualated during testing of the unit, including preliminary
runs, may be credited to the total required. If necessary, additional starts required
to bring the total to 100 may be made at the end of the endurance test.
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1. Tatle

2. Index

3. Object

L. Summary

S. Conclusions and recommendations

6. Description (Under this heading shall be prepared a brief general
description of this umt and components,and a detailed
description of all features which differ from a previous
model, )

7. Method of test (General description of test equipment and methods used
in conducting the test.)

8., Record of test (Chronologic 2 history of all events in connection with
all of the osting.)

9. Analysis of results (A complete discussion of all phases of the test, such
as probable reasons for feilure and unusual wear,
comparison in performsnce with previous models, and
analysis of general operation.)

19, Calibration and recalibration data The following 1nformation, as applicable, and

11,

2l

all recorded data shall be shown by suitable curves. Recorded data, as applicable,
shall include as a mimimum the readings specified in i1ter 11 velow,

(a) Power output (horsepower) versus turbine outlet temperature.
(b) Bleed airflow (weight flow) versus turbine outlet temperature,
(c) Bleed air pressure versus turbine outlet temperature,

(d) Bleed air temperature versus turbine outlet temperature,

(e) Bleed airpower versus turbine outlet temperature,

(f) Unit fuel consumption versus turbine outlet temperature,

Data. Sufficient readings shall be recorded during the 200-Hour endurance test
to obtain the data rejuired for the tabulated data, where applicable,

Power output (horsepower),

Bleed airflcow (1b per min).

Bleed air total pressure (in. Hg abs).
Bleed air total temperature (°F),
Compressor inlet total pressure (i1n. Hg abs),
Compressor inlet total temperature (°F),
Turbine outlet static pressure (in. Hg abs).
Turbine outlet total temperature (°F).

Fuel flow (1b per hr),

Fuel 1nlet pressure (psig).

Fuel pump discharge pressure (psig).

011 consumption (1lb per hr).

011 pressure (psig)e.

011 tank temperature ( °F).

Turbine speed (rpm),

Barometer (in, Hg abs),

’\/\AI\’\/\/‘\’\I\"\A/‘\/\/\/\/\
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FIGURE 1. Form of report
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10.2.2,5 Recalibration.~ After completion of the 200-Hour endurance test speci~
fied in 10.2.2.l, a calibration check run in accordance with 10.2.2.3 of this appendix
shall be made on unit "A" during which running time shall not exceed 1 hour at or above
90 percent of normal output, During this run, the output shall be not less than 95 per-
cent of the values obtained during calibration, and fuel consumption shall not exceed
105 percent of the values obtained during calibration, The unit shall meet all other
specified performance requirements which can be checked by the calibration procedure.
This check run may be preceded by a run-in period during which the cleaning and adjust-
ment procedure recommended by the contractor for field use may be applied,

10.2,2.6 Miscellaneous tests.- The following miscellaneous tests shall be
conducted, Tests on unit "B" may be conducted at a Govermment laboratory under the
supervision of the procuring activity if no other facilities are available.

10.2.2.6.1 Extreme temperature tests,-

10.2,2,6.1.1 High-temperature test.- Unit "B" shall be exposed to an ambient
temperature of 160° ESEF for a period of not less than L hours. It shall then be
started and operated for 1 hour at maximum allowable turbine inlet temperature. During
this operation period, the unit shall be supplied with air at a temperature of 130° :5°F,
and fuel at a temperature of 135° 35°F. The fuel shall be supplied at the unit conneo-
tion panel at a minimum pressure of S psi above the Reid vapor pressure of the fuel at
that temperature.

10,2,2.6.1.2 Low-temperature test,~ Unit "B" shall be exposed to an ambient
temperature of -65°F for a period of not less than 72 hours, It shall then be started
and operated for 1 hour at maximum allowable turbine inlet temperature. During this
operation period, the unit shall be supplied with air and fuel at a temperature of -65°Pp,

10,2.2,6.2 Test of overspeed control.- With the normal speed governing system
rendered inoperative, unit "B" shall be overspeeded at no load until the overspeed
control functions. This test shall be repeated until the overspeed control has
demonstrated, on 10 consecutive trials, ability to limit the unit speed to the maximum
permissible value shown in the model specification.

10,2.2.6.3 Alternate fuel test.- Umit "B" shall be subjected to an alternate
fiel test, using fuel conforming to Specification MIL-F-5572 of the grade having the
«pecified maximum lead content., This Alternate fuel test schedule shall be as specified
1n 10.2,2,4, 10.2.2.L.1, and 10.2,2.4.2 of this appendix, except that the times of
running at each condition shall be proportionately reduced, i1n order that the total
duration of the Alternate fuel test is 50 hours and the number of starts required is 25;
with 10 starts each preceded by a 2-hour shutdown. Performance ratings shall not apply
to operation on fuel conforming to Specification MIL-F-5572.

10.2.2,6.4 Lubrication check.- Unless otherwise specified by the procuring
activaty, observations of unit oil pressures shall be made to determine conformance
#ith applicable requirements of the specifications under which the unit was built.

10.2.2.6,5 01l drainage.- After completion of the 200-Hour endurance test speci-
fled in 10,2.2.4 on urdt "A," conformance with the o1l drainage requirements of 3.2L.7
shall be determined.

10,2.2,7 Test operating conditions.-

10.2.2,7.1 Except as specified herein, tests shall be run at prevailing ambient
laboratory conditions, The fuel and 011 used, the conditions of loading, and the, rated
loads . all be as specified for the umt ratings in the model specification,

10.2.2,7.2 The 01l system stall be drained and filled with new o1l at the start
of the 200~Hour endurance test specified in 10.7 2.4, and thereafter shall be maintained
«n accordance witn the requirements >f the contractor as approvea by tne procuring
whivity,
S



Downloaded from http://www.everyspec.com

M1~P-8686(ASQ)
APPENDIX I

10.2,2.7.3 Intervals of endurance test operation of less than 1/2-hour duration
terminated by any unit failure shall not be credited to the required test time. Endure
ance test time shall not be credited by increments shorter than 30 minutes, except when
shorter periods are a test requirement.

10.2.2.7.4 Wet and dry bulb air temperature readings shall be taken at intervals
not exceeding 3 hours.

10.2.2.7.5 The room barometer shall be read and recorded at intervals not exceed-
ing 3 hours,

10.2,2.7.6 The date, opsrating schedule, unit model designation, and serial number
shall be recorded on each log sheet.

10,2.2.7.7 Notes shall be placed « the log sheets of all incidents of the run,
such as leaks, vibration, and any other .regular functioning of the unit or the equip=-
mont, and corrective measures taken,

10.2.2.7.8 Correction.~ Readings of airflow, fuel flow, gas pressures, and gas
temperatures shall be corrected to NACA standard sea level atmospheric conditions, as
Jefined in NACA TN 3182 by the method specified in the model specification.

10,2,2.7.8.1 The barometer shall be corrected for temperature.

10.3 Components tests.~ The following Components tests shall be conducted.
Approval of the Components tests shall be obtained prior to the acceptance of the gas-
turbine compressor or auxiliary powerplant as a service type or model., All components
shall be substantially identical with those used on the 200-Hour endurance test speci~
fied in 10.2,2.L.

10.3.1 Previous component approval.- All gas-turbine compressor or auxiliary-
powerplant components requiring testing as specified herein may have these requirements
waived at the option of the procuring activity, if the component has been previocusly
approved for service use on another umt, All such components shall be substantially
identical with the components previously approved, with the exception of the mounting
provisions, If such a waiver is granted, information on the components for which
previous approval was obtained shall be provided in the Preproduction test repurt prior
to approval of the gas-turbine power unit,

10.3.2 Simulated operational tests.- The following tests pertain only to fuel
system, all controls, and ignition-system components, except that tests of additional
components shall be conducted when specified in the contract.

10.3.2.1 Test conditions.- All components shall be cleaned of oi1l, grease, or
other corrosion-preventative compound prior to the start of any testing. Insofar as
practicable, components shall be mounted in their normal positions as mounted on the gas-
turbine compressor or auxiliary powerplant. Test assemblies or components shall be
subjected to operating loads sumulating those encountered on the gas-turbine compressor
or auxiliary powerplant, Sufficient instrumentation shall be provided to indicate the
performance of each component, and to indicate that the functional relationships of
components are maintained as required by the applicable test schedule. Functional checks
shall be performed at the end of each test ¢r group of tests, and at other times at the
option of the contractor, to indicate that no calibrated component has changed its
calibration beyond allowable service limts and that the function of uncalibrated
components 1s umimpaired,

10.3.2.1,1 All components shall be supplied with such fluids as they normally
handle or contact, except that components normally in contact with fuel shall be supplied
with the test fluids specified below. There shall be no traces of extermal fluid lsakage
from any component,

26



Downloaded from http://www.everyspec.com

MIL~P-8686(ASG)
APPENDIX I

10.3.2,1.2 Test cycles.- Unless otherwise specified, appropriate test cycles,
consistent with the following requirements, shall be used for these tests,

(a) Each component shall pass through its maximam range of function
at least once during each cycle.

(b) Components in test assemblies shall function in approximately
their normal sequence of operation.

(c) Cycling shall be controlled by varying simulated inputs to the
test assembly or component, Gas-turbine compressor or auxil-
iary powerplant-supplied inputs shall be varied in their usual
relations to component outputs insofar as practicable.

{d) Input variables substantially independent of other control
inputs, such as ambient temperatures and pressures, shall be
cycled at a rate faster or slower than the basic functional
cycle, in order that every component shall eventually have
accomplished each part of 1ts function at each value of the
independent variable.

{(e) Components designed to prevent the gas-turbine compressor or
auxiliary powerplant from exceeding its operating limits, but
which are not actuated by simulated normal operation, shall be
actuated at least once during each cycle by causing their input
variables to reach the necessary range of values,

10.3.2.2 Component calibration.- Prior to the initiation of the Simulated opera-
tional tests specified In 10.3.2, each component for which the establishment of input-
output relationships is a function of the component shall be subject to a calibration.
The calibration shall be extensive enough to cover the entire steady-state and dynamic
ranges of operation of the component on the gas-turbine compressor or auxiliary power-
plant, and shall indicate conformance with the design-tolerance range of the component.
Components not subject to calibration shall be operated under normal operating conditions
to demonstrate satisfactory functioning. Each calibration shall be recorded. Calibra-
tions shall be conducted using test fluid in accordance with Specification MIL-F-702l.

10.3.2.3 Procedures.- All Simulated operational tests specified in 10.3.2 shall
be conducted on the same test assemblies, consisting of groups of related components so
arranged and interconnected as to simulate thelr normal relationship and function on the
g »-turbine compressor or auxiliary powerplant, except where otherwise specified. How-
ever, subassemblies or components of a system may be tested separately at the contractor's
option if such separation does not prevent simulation of the complete function of the
compenents or subassemblies. At the option of the contractor and with the approval of the
procuring activaty, alternate testing of components or subassemblies may be conducted on
gas~turbine compressors or auxiliary powerplants substantially like the 200-Hour endurance
test compressor or powerplant in lieu of all or part of the tests specified hereunder.

10.3.2.3.1 Accelerated aging.- Upon completion of the component calibrations, all
nonmetallic components shall be pgaced dry, in an air oven, and maintained in an ambient
temperature of not less than 160°F for a minimum period of 168 hours. Components are

not required to be aged in test assemblies.

16.3.2.3.2 Salt water.- Upon completion of the Accelerated aging test specified
in 10.3.2.3.1, necessary test assemblies shall be assembled, Each fuel- and control-
system test assembly shall undergo functional cycling for 30 minutes while supplied with
tes [luid conforming to Specification MIL-H~3136, type III. At the end of this period,
1 p1 t of salt water conforming to the requirements of the paragraph entitled "Salt
Solution" of Specification QQ-M-151 shall be int- >duced into the inlet of each test
assembly. After the introduction of salt water, .he supply of test fluid shall be
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resumed and the functional cyclirg shall be continued for a 20-minute period. The cycling
shall then be stopped and the entire test setup allowed to remain idle for 72 hours,
During this period, the test fiuid shall not be drained from any component. Control of
the ambient or fluid temperature shall not be required during this test.

10.3.2.3.3 High temperature.- Upon completion of the Salt water test specified
1n10.3.2.3.2, each test assembly or component shall be maintained in an amb.ent temperature
abcve 200°F or 105 percent of the maximum Fahrenheit ambient temperature which 1t will
encounter in normal service use, whichever is higher. After reaching and remaining at
this temperature for at least 1 hour, each test assembly or component shall be operated
as specified below,

10.3,2.3.3.1 Fuel and control systems.- Bach fuel- and control-system test
assembly or component shall be operated according to an appropriate test cycle for a
minimum period of 50 hours and 3,000 cycles, Components normally in contact waith fuel
shall be supplied with fluid conforming to S.:cificaticn MIL-H-3136, type III, at a
temperature of 135° #5°F, Other fluids, a3 :quired, shall be maintained at a tempera-

ture of 135° :5°F,

10.3.2.3.3.2 Tgmition system.- Ignition-system test assemblies shall be operated
1n accordarce w#ith the following schedule until a total of 300 hours of such operation
has “een accumulated. During the first 150 hours of the test, the i1uput voltage to the
system shall be 29 volts, dc. . the second 150 hours of the test, the input voltage

sbc1l be 1k volts, dc.

(a) 23 hours in perioeds of 30 minutes each. Each period shall
be dividea as follows:

2 minutes - ignition on.
3 minutes - 1gnition off,
2 mnutes - i1gnition on.
23 minutes - igmition off.

(b) 2 hours of alternate periods during which the ignition syster.
shall be on for 5 minutes and off for 55 minutes.,

10.3.2.3.4 Room temperature endurance.- Upon completion of the High-temperature
test specified in 10.3.2.3.3, each fuel-system and control-system test assembly shall
undergo functional cycling for at least 40O hours, or 24,000 cycles, whichever shall
represent the longer period. Test assemblies contalning components normally in contact
nth fuel shall be supplied with fluid conforming to Specification MIL-H~3136, type I.
After 250 hours of cycling, the fluid entering the system shall be contaminated with at
least 8 grams ver 1,000 gallors of fluid for 150 hours, except that the last 2 hours
shall be performed with fliid contaiming 80 grams per 1,000 gallons. The fluid
contaminant shall be coisidered to consist of not less than 68 percent SiO; and shall
have a particle-size analysis as specified in 3.5.2, During the testing covered by this
paragraph, the fuel filler shall be cleaned as recommended by the gas-turbine compressor
or iuxiliary-vowerplant manufacturer, but at intervals representing a cumulative fuel
flow equivalent to not .Less than that obtained in 10 hours operation at normal output.
control of amoient or fluid temperatures snall not be required during this test, During
this test, the inlet fuel pressure at the pump 1n each test assembly shall not exceed
15 psi aosolute, following the test oeriod, the pumps shall be operated at the maximum
flow and discharge oressure regu.red by the gas-turbine compressor or auxiliary power-
plant until LD0 hours at tnese conditions has been accumulated, including the time
during the cycling pericd. The time accurulated on pumps at the specified conditions
during cycling may be 1nclinded in the total test time required for the pumps. By the
end of this test, all oumps shall rave been exposed to fluid conforming to Spec.ificataon
MIL-H-3136, type I, for at least LOO hours.
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10.3.2.3.5 Low temperature.- Upon completion of the Room temperature endurance
test specified in 10,.3.2.3.L, each test assembly or component shall be soaked in ambient
temperature of lower than -65°P for a period of 72 hours, Upon completion of soaking,
this temperature shall be maintained while each assembly or component is operated as
detailed below, During the entire Low-temperature test, fluid conforming to Specifica-
tion MIL-H-3136, type I, shall be present in each test assembly or component containing
parts normally in contact with fuel,

10.3.2.3.5.1 Muel and control systems.-~ At least 10 simulated gas-turbine
compressor or auxiliary-powerplant starts shall be performed. Each start shall be
preceded by a soaking period sufficient to reduce the fluid temperature below -65°F.
Each start shall be followed by a maximum of 2 hours of functional cycling or 120
cycles, whichever represents the longer period. During each cycling period, the test
fluid inlet temperature may gradually rise until it reaches -30°F, If -30°F is reached
before completion of the cycling period, the cycling shall be stopped and a start shail
be made when the fluid temperature has been returned to below -65°F. The cycling time
of the test shall total 20 hours or 1,200 cycles, whichever represents the longer
period.

10.3.2.3.5.2 Ignition system.- While at a temperature of below -65°F each
ignition system test assembly sfsia_xﬁ succegsfully start and operate at least six

consecutive times. Each start shall be preceded by a minimum 3-hour socaking period
followed by 3 minutes of continuous operation. Half of the starts shall be made when
the system is supplied with 1} volts, dc and the remainder when the system 1s supplied

with 29 volts, dc.

10.3.2.3.6 Cavitation - fuel pump.- The fuel system from the inlet of the gas-
turbine compressor or auxillary powerplant to the pump shall be simulated in the test
asgsembly. This assembly will include lines, fittings, filter, and any other pumps that
are part of the gas-turbine compreszsor or awxdiliary-powerplant fuel system. The filter
shall have had fluid passed through it at normal compressor or powerplant fuel flow for
2 hours, This fluid shall have been contaminated with at least 80 grams of foreign
matter as defined in 3.5.2 per 1,000 gallons of fuel for fuel contamination., Clean fluid
may be used to conduct the test. Test fluid shall be high vapor pressure fuel. The
pumps shall be operated for 50 hours at maximum output and at the maximum flow and
discharge pressure required by the gas-turbine compreasor or auxiliary powerplant. The
fluid-to-vapor ratio at the compressor or powerplant inlet shall be maintained at not
less than 0.45, and the fluid temperature shall be at least 100°F. At the beginning of
the test and after each 10 hours of testing, a sample shall be taken from the test fluid
to insure that the vapor liquid ratio does not fall below the value specified above.

10.3.2.3.7 Recalibration.- Upon completion of the Low-temperature test specified
1n 10.3.2.3.5, component calibrations shall be repeated, and shall indicate that no
compenent has changed its calibration beyond allowable service limts. Components not
subject to calibration shall be operated under normal operating conditions to demonstrate
satisfactory functioming. During recalibration, the same fluids shall be used as in the
calibration. All components shall then be disassembled, All parts shall show no indica-
tion of failure or of unusual wear. Each calibration shall be recorded.

10.3.3 Electrical interference test.~ The electrical system shall be tested as
outlmgd below for conformance to the interference limtations of Specification
MIL-I-6181.

(a) The radiated interference level shall be tested at frequencies up
to 150 megacycles.

(b) The test antenna shall be located at the maxamum radiated
interference level ‘at a distance of 6 feet from the unit.

(c} Radiated and conducted interference tests shall not be
conducted during the starting cycle.
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10.4 Teardown inspection.- After completion of the recalibration run specified
in 10.2.2,.5 on ,1 an ter the Alternate fuel test specified in 10.2.2.6.3 on
unit "B," the unit and components shall be completely disassembled for examination of
parts, and for measurements as necessary to disclose excessively worn, distorted, or
weakened parts.

10.4.1 0il1 tank.- If an external oil tank is furnished as a component part of the
unit, the tank with Illler cap installed shall be subjected to a positive, minimum
internal air pressure of 15 psig, or twice the tank operating pressure, whichever is
greater, for 10 minutes. No signs of leakage shall appear when the tank is submerged in
water, with the internal air pressure as above,

10.5 General inspection.- At convenient times prior to the tests and during tear-
down inspections, the unit and components shall be examined to determine if they conform
to all requirements of the contract and specifications under which they were bullt. At
no time during the test shall any part of the unit be removed, disassembled for examina-
tion, or adjusted without prior approval of the witnessing representative of the procurirg

10.6 Parts failures.- If, during the Preproduction tests, a part fails, a new
Preproduction test may be started on a new umit with a redesigned part or one of different
material, or the witnessing representative of the procuring activity may authorize the
installation of a new part of original design and material for one which failed owing to
faulty material or workmanship. The Preproduction tests on each unit shall be considered
complete when every ma)jor part of the unit has been subjected to the complete test. At
the discretion of the procuring activity, redesign and retesting may be required of any
part which fails, or indicates weakness after completing its Preproduction tests.

10.6.1 ¢C nents.- The above procedure shall apply in the event of parts failure
during appmv%ﬁnents except that, at the discretion of the procuring activity, a
rerun of the component Preproduction tests or the unit Preproduction tests, or any portim
thereof, may be walved.

10.7 Additional tests.- The Government reserves the right to conduct such addi-
tional tests as may be considered necessary to determine conformance with applicable
requarements.
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POWER UNITS; AIRCRAFT AUXILIARY,
GAS-TURBINE-TYPE, ACCEPTANCE TESTS FOR

20, QUALITY ASSURANCE PROVISIONS

20.1 (Qeneral.- Auxiliary power units, components, and test apparatus, and the
material entering imto the manufacture thereof shall be subject to inspection by
authorized Government Inspectors who shall be given resasonable facilities to determine
conformance with this appendix, All instructions for the testing of units shall be
submitted to the Inspector for his information and guidance. Previous acceptance or
approval of material, or release of any design by the procuring activity, shall in no
case be construed as a guaranty of the acceptance of the fimished product.

20,2 Test conditions,-

20,2.1 Test apparatus.=

20.2,1.1 Unit speed.~ The unit speed for performance check runs at normal and
maximum ratings shall be determined by means of a positive counter which will actually
count the revolutions for a period of not less than 1 minute, by an indicating tachometer
and matching stroboscope disk energized by a controlled frequency source, or by other
means acceptable to the procuring activity. At all other times, speed may be measured by
means of an indicating tachometer,

20.2.1.2 Fuel flow.- Fuel flow measurements shall be made by either the volume
or weight method,” The quantity selected for the volume or weight method shall be such
that each reading will cover an elapsed time of at least 1 minute, Flowmeter readings
may be used for calculations of specific fuel consumption when the flowmeter has been
calibrated by the volume or weight method in accordance with 20.2.3 of this appendix.
Fuel flow quantities shall be reported on the weight basis. The specific gravity of
the fuel shall be noted on the Acceptance Test Log Sheet (see 20.10 of this appendix),

20.2.1.,3 Airflow.~ Airflow measurements shall be made in accordance with the
procedures outlined in ASME Power Test Code PTC 19.5; L~-19L9, Part S, Chapter L, or by a
method acceptable to the procuring activity.

20.2.1.i Temperature and pressure measurements.- All temperatire measurements
shall be recorded in degrees Fahrenheil. Gas temperature measurements shall be accom-
plished using the type, number, and location of temperature-sensing elements as specified
1n the model specification. All oil and fuel pressures shall be recoraed in psi gage.
All ajir or gas pressures shall be recorded in in, Hg abs or psi gage, whichever is
applicable,

20,2,2 Fuel and oil.~ Fuel and oil used for all testing, including preliminary
runs, shall be as specified in the model specification.

20.2.3 Accuracy of data.- All instruments and equipment shall be calibrated
often enough to insure that reported data shall have a static accuracy within 3 percent
of the value obtained at the maxdmum output of the umit,

20,3 Preliminary runs.- The natre and extent of the running-in prior to the
Acceptance tests shall be determined by the contractor,

20.4 Acceptance tests.- The Aceeptance tests shall be conducted on each produc~-
tion unit and shall consist of tests specified umder Schadule "A" or "B." All productiom
mits shall be acceptance tested under Schedule "A" until such time as the penalty run
and parts replacement record warrants the use of Schedule "B," as determined by the
procuring activity. Units to be tested by either schedule shall be selected by the
Govertaent Inspector,
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20.4.1  Schedule "A." = Schedule "A" shall consist of the following requirements.
20,4.1.1 Inmitial run.- The umit shall be subjected to a 1-1/2 hour i1mitial run
1n accordance with the following schedule:
(a) Start and accelerate to governed speed.
(b) 15 minutes at no load.
(¢) 15 mrutes at normal rated output,
{(d) 15 mnutes at 25 percent of normal rated output.
(e) 5 minutes at maxamum rated output.
(f) 15 minutes at 50 percent of normal rated output,
(g) 1S5 minutes at 75 percent of normal rated output.
(h) 10 minutes at normal rated output.
20.4.1.1.1 Initid run test data.- For each run at the loadings specified for
the i1nitial run, instrumentation shall be provaded, readings shall be taken, and the~
necegsary calculations shall be made to obtain the following data, as applicable. These
data shall be corrected for the effects of ambient conditions to NACA standard sea level
day performance by the method specified 1in the model specification, The corrected data
shall be recorded on tne Acceptance test report,
{(a} Output torque 1lb - ft, N

(b3 7 uput horsepower, ~—
(=) plsed airflcw - 1lb per min,

{d) Bl-ed air total pressure - 1n, Hg abs,

(e) SBl-ed air toti] temperature - °F,

{t)} Bl » airpower - ft % per min,

(g) Fuel consumpticn - lo per hr.

{h) Ma..mum o1l temperature during run °F.

(1) Duration of turbine inlet temperature in excess >f maximum
permissible value specified 1n the model specification - sec,

{3) Maximum and mnimum 011 pressure during run - psig.
(k) Compressor inlet air total temperature - °F,
(1) Barometric pressure - in, Hg abs,
{m) Unit speed - rpm,
20.4.1.2 Additional runs.- Any special urats not covered above shall be subjected
to additional runs as may be required by the procurirng activity. Such runs shall be for
the purpose of Lestirg special fo “tures and will not rutra’lv :ncrease the duration . f

the Acceptance tests of the basic umit as ocutiined in this specification, Any additional
runs required by the procuring activity shall ve specifiec 1n the model specification.,
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20.4.1,3 Inspection after initial runs.- After completiom of the initial and
additional runs, the unit shall be disassembled sufficiently to allow a detailed
inspection of working parts, The extent of disassembly shall be the option of the
Govermment Inspector. If any part is found to be defective, an approved part shall be
supplied to replace it and, at the discretion of the Inspector, a penalty run of suitable

duration shall be made.

20.k.l.4 Penalty run.~ The maxamum penalty run shall be double the initial run,
and any failure during this run shall cause the unit to be rejected. Additional run-in
prior to the penalty run may, at the option of the contractor, be performed for the

accommodation of replaced parts.

20.4.1.5 1Inspection after penalty run.- Upon completion of the penalty run, the
unit shall, at the discretion of the Inspector, be disassembled to allow for inspection

of replaced parts,

20.4.1.6 PFinal run.- The final run shall be a complete repetition of the
"in1tial run" and "additional runs," if any. Performance checks on automatic starting,
overspeed control, radio interference, and turbine inlet temperatures shall be made and
recorded during this run, and shall conform to the values specified in the model

specification,

26.4.,2 Overspeed test.- With the normal speed governing system rendered 1nopera-
tive, the umt shali be overspeeded at no load until the overspeed control functions,
This test shall be repeated until the overspeed control has demonstrated, cn five
consecutive trials, the abirlity to limit the umit speed to the maximum permissible value

shown in the model specificatione.

20.4.3 Radio interference level,- All first production units shall be subjectea
to a Radio interference level test as outlined below to demonstrate compliance with the
interference limitations of Specification MIL-I-6181, until 10 consecutive units have
passed the test without reworking. Thereafter, the Inspector shall select one unit
from each lot and subject it to the test., A lot shall consist of 10 consecutive units
of the same model or models, provided identical electrical systems are used on each

model in the lot,

20.L4.3.1 When a umt modification is made which might affect the radio inter-
ference level, all units incorporating the modification shall be tested as outlined
below until 10 consecutive units have passed the test without reworking, Thereafter,
the Inspector shall select one unit from each lot and subject it to the test.

20.4.3.2 The following test conditions shall apply to the Radio interference
level tests:

(a) The radiated interference level shall be tested at frequencies
up to 150 megacycles.

(b) The test antenna shall be located at the maximum rated inter-
ference level at a distance of 6 feet from the unit,

(c) Radiated and conducted interference tests shall not be
conducted during the starting cycle.

20.4.4  Automatic start test.- Each umit shall demonstrate satisfactory
functional operation of automatic start controls by five consecutive successful
automatic starts at no load, These starts may be accomplished during the initial
run,

20.5 Schedule "B." - Schedule "B" shall consist of the requirements specified
1n 20,L,1.1, followed by an inspection as detaile¢ in the model specification,

n
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20,6 Stoppages.~ Stoppage from any cause may, at the option of the Inspector,
require a repetition of the particular period during which the stoppags occurred. Fuel
and oil leaks will be considered as stoppages, If on close inspection at the completion
of the final run fuel or 01l leaks are discovered, a check run or a complete final run
shall be made after the leak 1s sealed 1f deemed necessary by the Inspector.

20.7 Criteria for acceptance.,- A production unit shall have pagssed the Acceptance
tests 1f the following requirements have been met,

20.7.1 Initial run performance.- The corrected performance data shall demon-
strate that the unit meets the performance ratings specified in the model specification.
In addition, the operating gas temperatures, oil temperatures, oil pressures, and unit
speed shall be within the permissible limits specified in the model specification.

20.7.2 Overspeed test.- At no time during the Overspeed test shall the unit speed
exceed the mavamum gEIowabIe value specified 1n the model specification,

20.7.3 Radio interference tests.- The radiated and conducted interference levels
of the unit, when tested as specified above, shall not exceed the permissible limits
specified in Specification MIL-I-6181.

20.,7.4 Automatic start tests.~ A successful start shall be defined as continuous
acceleration from actuation of the start switch to idling speed within the tames speci-
fied 1n the model specification,

20.7.5 1Inlet temperature.- The maxamum turbine inlet temperature shall not
exceed the maximum permissible transient and steady-state values specified in the model

specification,

20.8 Addational tests.~ Satisfactory performance in any additional tests shall be
defined as demonstration of conformance with the requirements for that component or
control specified i1n the model specification,.

20,9 Rejection ana retest.-

20.9.1 Retest.~- Whenever, in the opimion of the Inspector, there 1s evidence of
insufficient output or other malfunctioming of the unit, the difficultyshall be inves-
tigated and 1ts cause corrected to the satisfaction of the Inspector before the test is
continued. If such 1.vestigation requires disassembly involving any 1nternal moving
part of the umt propcr, “te portion of the test in which the difficulty was encountered
shall, at the option «f tne Inspector, be repeated.

20.9.2 When ary unit fails to pass the Radio interfarence level test, all
subsequent urats shall be tested unt1l 10 ropcecutive unats liave passed the test without
reworking. Um s which have been rejected may be reworked to correct the defects and
resubmitted for testing. Before resubmitting, full particulars concerning previous
rejection and action to correct the original defects shall be furnished the Inspector.

20.9.3 Maximum hours of running.- If any unit, other than an experimental umt,
requires more than 15 hours of running under 1ts own power at 50 percent of normal-rated
oatput or above, in connection with 1ts test under this appendix, including preliminary
runs or runnring-in when performed, 1t shall stand rejected. Parts and components from
these rejected units may be used i1n other umts being built, providea these parts and
components are not worn or defective to an extent whaich will prevent their being re-
conditioned sufficiently to enable them to pass the detailed inspection required for
stmlar unused parts or co-ponents. Parts and components from rejected units shall not
be resubmitted for inspection without full particulars being given to the Inspector
concerning previous rejection of the unit,

23,10  Acceptance test log.- The contractor shall prepare Acceptance Test Log
Sheets for each unit, two copies of w4nich shall be sugplied to the procuring activity,
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30. ScOPE

30.1 This appendix establishes the form to be used by mamfacturers in the prep-
aration of gas-turbine auxiliary power unit model specificatioms,

LO, APPLICABLE DOCUMENTS

k0.1 The following specification, of the issue in effect on dste of iavitation
for proposals, forms a part of this appendix to the extent specified berein:

SPECIFICATIONS

MIL-P-B8686 Power Units; Aircraft Auxiliary, Gas-Turbine-Type,
Gensral Specification for

(Coples of specifications, standards, drawings, and peblications, required by con-
tractors in comection with specific procurement functions should be obtained fros the
procuring activity or as directed by the contracting officer.)

50. APPLICATION

S0.1 A complete gas-turbine suxiliary power wnit model specification in accard-
ance with the outline and instruction for preparation as specified herein, shall be
prepared for each specific model. MNew power umit model designations will be assigned by
the Goverrment. When a new model designation is assigned, a new power unit model speci-
fication shall normally be prepared with a new specification mmber assigned thareto by
the unit mamufacturer. It 1s desired that no new power umit model designation be
1mplemented by appendixes, or varlants to an existing model specification, and in no
case shall amendments be used for this purpose. WNo changes to a power unit model speci-
fication shall be submitted to the procuring activity by seans of amendments or revision
pages prior to the time when the power anit model specification is approved and becomes
a part of a contract. Revisions, by amendment form, to an approved power unit model
specification which has been released and forming a part of a contract will be acceptahle
to the procuring activity. Each amendment shall be approved, and shall include and
supersede the previous amendment.

50.2 The headings and mumbering of sections and paragraphs herein -arrespond to
thos- of the basic specification for the specific dsta needed only in the model
sp- ification. Omission of reference in the mode}l specification to a particular require-
mei bt of the basic specification shall be interpreted as compliance therewith. When
departures are necessary from the requirements of this appentix and of the basic speci-
fication, the details of such departures shall be stated as specific requirements

bearing the same section and paragraph heading and mmbering as in the basic
specification,

50.3 Parenthetical seatences, phrases, axi words are incloded herein for the
guldance of the auxiliary power unit manufacturer for insertion of proper information
and data related thereto, in connection with the preparation of the model specification.
Parenthetical statements shall not be copied verbatim in the model specification,
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S0.4 The specification number shall be the number assigned by the powerplant
manufacturer. When revisions are made, they shall be designated by the use of a dash
and a letter following the number, with a revision date therefor, which shall be shown
on page 1 only. Only the specification number, and the revision suffix letter if
applicable, shall be shown on the subsequent pages.

50.5 For purposes of permitting preliminary evaluation of a proposed gas-turbine
auxiliary power unit design, or for release of approved auxiliary power unit performance
characteristics in connection with an aircraft or aircraft equipment design competition,
the power unit manufacturer may submit a preliminary model specification to serve until
superseded by a complete coordinated model specification which will be required for a
production contract.

50.5.1 The preliminary model specification shall be prepared in accordance with
the requirements stipulated herein, except that, at the option of the manufacturer, the
information requested in paragraph numbers preceded by an asterisk (=) may be omitted.

60, MODEL SPECIFICATION
60,1 The form and description of the Model specification follow.

(Number and title.- The number and title shall be as follows:)

(Spec No.)

(Date)
(a) Revised (Date)
(b) Revised (Date)

MODEL SPECIFICATION

POWER UNIT; AIRCRAFT AUXILIARY, GAS-TURBINE-TYPE
(Insert Service type and model designation if assigned)
(NAME OF CONTRACTOR)

1. SCOPE

1.1 Scope.~ This specification covers the standard requirements for the
(insert the Service type and model designation) gas-turbine auxaliary power umt
hereinafter descrinbed as the unit(s).

1.2 Classification.- The (insert type and model) gas-turbine auxil-
iary power undt Is a {insert btriefly the description of the salient

features of this model.

2. APPLICABLE DOCUMENTS

2.1 The following specification, of the issue in effect on date of invitation for
proposals, forms a part of this specification to the extent specified herein:

SPECIFICATIONS

Military

MIL-P-8686 Power Lnits; Aircraft Auxaliary, Gas-Turbine-Type,
General Specification for)

(I1st all additio:al Government putlications nct
covered in this specificaticn which are applicabl-

to the umt.)
36
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3. REQUIREMENTS

3.1.1 Critical materials.~- The estimated weight of the following critical ma-
terials based on the findshed parts plus manufacturing scrap losses, but excluding mill
and melt losses required in the construction of the gas-turbine power mmit is as followa:

Chromiun -===1b
Cobalt -—-—1b
Columbium ----- 1b
Molybdenum —===— 1b
Natural rubber ----- 1b
Nickel -—-— 1b
Tungsten -—==— 1b

3.5 Performance characteristics.- The ratings and curves shown are based on the
terms and sTandard conditlions defined herein.

3.5.4 Ratings.~ The performance ratings shall be as listed in table I (use
applicable column headings). These data are based on the use of fuel conforming to
Specification MIL-P-5161 and oil conforming to Specification (MIL-0-6081) grade {1010).
(1f other fuels or oils have been approved by the procuring activity, the approved fuels
and oils shall be specified.) These data contemplate no restriction of the air inlet
and outlet, and exhaust, and no loading of the accessory drives, or generator, if such
is installed, Rated performance shall be obtained at normal governed speed under tne
sole control of the automatic control system,

TABLE I
Performance ratings

Power Bleed Tuel Bleed Output Blead bine
Output output airflow cmmzxt:ion alr shaft «r out
hp ib/win b press, | speed temp temp
(nomdnal) ratio rm r ‘y
(nominal)
Maximum
Normal
75 percent
normal
50 percent
normal
No load
3.5.5 [Rstimates.- Estimated performance curves shown in figures 1 to (in-

sert applicable number) inclusive, shall constitute part of this specification. These
curves indicate estimated performance attained urder standard conditions and under
operating conditions as specified in 3.5.L entitled "Ratings." (The following estimated
performance curves shall illustrate the performance obtainable and shall be consistent
with the rated performance, Points of rated performance shall be indicated on the sea
level curves.) (For examples of figures, see figures 1 to 8,)

3.5.5.1 Rstimated performance curves.- (Curves showing the estimated performance
of the unit at various altitudes from sea level up to the maximum altitude specified
herein, shall be furnished, 1f applicable.}

i
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BLEED AIRFLOW, LB PER MIN

NOMINAL GOVERNED SPEED
STANDARD SEA LEVEL PRESSURB
FUEL LOWER HEATING VALUE =
BTU/LB TRANSPOSE FUEL CURVE
ACCORDING TO THE LOWER
HEATING VALUE OF ™E FUEL
Um.

75 PERCENT NORMAL RATED OU1PUT

50 PERCERT NORMAL RATED
QUTPUT

TURBINE

TEMPERATURE, °F

MAXIMUM TURBINE OUTLET
TEMPERATURE

-65 +130
COMPRESSOR INLET AIR TOTAL TEMPERATURE, °F

FICURE 1. Performance characteristics for types II, III, and IV
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LOAD

50 PERCENT NORMAL RATED OUTPUT
4 75 PERCENT MORMAL RATED OUTPUT
/
@
e
o
e [42]
[- 4
H =]
8 2
3=
25
NORMAL RATED OUTPUT
MAX OUTPUT
2
8‘{&
“3
oS ZERO LOAD
B
<=
§§ 50 PERCENT NCRMAL RATED OUTPUT
& & 75 PERCENT NORMAL RATED OUTPUT

-65 +130

COMPRESSOR INLET AIR TOTAL TEMPERATURE °F

FIGURE 2. Bleed air characteristics for types II, III, and IV
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FUEL CONSUMPTION LB/HR

-65 +130
COMPRESSCit INLET AIR TOTAL TEMPERATURE °F

FIGURE 3. Fuel consumption for types II, III, AND IV
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i

-65
COMPRESSOR INLET AIR TOTAL TEMPERATURE °F

FIGURE L. Nominal performance types I and IV
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X PONER —
WMTEDPWER

75 PERCENT RATED POWER

O PERCENT RATED POWER
aam——

25 PERCENT RATED POWER
/

O LOAD POWER

-85 +130
COMPRESSOR INLET AIR TOTAL TEMPERATURE °F

FICGURE 5. Nominal performance types I and IV
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OUTPUT SHAFT SPEED RPM

FIGURE 6. Nominal performance types I and IV
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RATED +200 RPM

— RATED +100 RPM

RATED SPERD

/—vaATED -100 RPM

. .
-65 +130

MINIMUM GENERATOR COOLING AIR TOTAL PRESSURE IN H20

Sl RES WOR INLET AIR TOTAL TEMPERATURE °F

FIGURE 7. Nominal performance types I and IV
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FIGURE 8.

HP OUTPUT NORMAL

Shaft hp versus bleed airflow for type IV
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» 3.,5.5.2 Correction data.- (Data for correcting the performance of the unit at
nonstandard temperature conditions for various specified altitudes over the full operat-
ing range of the unit shall be provided.)

3.5.6 0il consumption.- The oil consumption shall not exceed 1b per hour
under any operating condition specified herein.

3.5.7 Altitude operation.-

»* 3.5.7.1 Altitude-temperature limits for starting and operation.- The unit shall
start and operate at the altitudes and in the range of amolent temperatures specified on
figure . (This may be shown in other than curve form, if desired by the
manufacturer,)

3.5.10 Reduced--peed, idle operation,- (Describe the means provided for operation
of the umit at reduced 1dle speeds.)

* 3.5.12 (Cas terperature limits.~ The maximum allowable measursd gas temperature
shall be as follows:

Condition Temperature °F (°C)

Maxamum
Normal

The measured transient gas temperature shall not exceed F ( °C) for more
than seconds,

3.5.12.1  hNea-us-ment.- (Describe the provisions for the measurement of gas
temperature.

* 3.5.13.7 S_,*__“lnz__f}_ng._eower.- The estimated electrical power requirements for all
components which ue o erative curing the starting cycle shall not exceed the following,
at toe voltage ¢ 7. 1 wn tarl- IT,

TABLE II

&st1mared « Lectrical power requirements during starting cycle

Condi’ v Veluie Amperes Amperes Approxamate
IR de at 60°F at -65°F rotor rpm
Current 1. ish 2L
(moment.ary )
Firing 2L
Starter cutouu 2L

T

3.5.13.3  Automabic starting.- The control components required for automatic
starting and not furnished with the unit are specified on Drawing .

3.6 Drawings and data.- The following (1nsert manufacturer's
corporate name) drawings and photographs form a part of this specification: (Designate
applicable drawings.)

3.13 Electrical components.-

* 3.13.4 Electricel power.~ The electrical power requirements of the unit for all
components requiring electrical power, during starting only, are as specified in
3.5.13.2 entitled "Starting power." The electrical power requirements ~f individual

L
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components, other than the starter motor, and the approximate rotar speeds of the
component energization, are as specified in table TII.

TABLE III
Estimated electrical power requirements

Volts Amperes Amperes Approximate
Components 1/ do at 60°F at ~65°F rotor rpm

cut~-infit cutout

Ignition system 24
Control circuit 24

y All additional components requiring electrical power shall be included
in the above table,

3.14 Dry weight.- The dry weight of the complete gas-turbine power wnit shall
not exceed pounds,

3.14.1 Weights of additional equipment.- (When additional equipment is furnished,
such items, thelr estimated weight, and a reference as to whether contractor- or
Government~-furmshed, shall be included.)

3.15 Over-all dimensions.- The over-all dimensions of the unit and allowances
for expansion shall not exceed those shown on Drawing .

3.16 Mounting mvrisions.- The number, typs, and location of the mounting

provisions s e as shown on Drawing -

3.16.1 Hamdliﬁg sum.- The provisions for hoisting of the unit, and for
resting on the ground, s as shown on Drawing .

3.18 Polar moment of inertia of compressor-turbine system.- The polar moment of
inertia of the complete rotor about the rotor axis {s pound feet squared,

3.18.1 Speed.~ The maximum unit rotor speed shall be rpa.

3.19.2 Generator cooling air.- Generator cooling air of the following charac-
teristics under standard coﬂigiom is provided:

(a) Quantity: pounds per mimute,

(b) Temperature: ’r.

(c) Pressure: inches of water. “y
3.20 Compressed air product (type II, type III, and type IV units).-

3.20.1 Compressor bleed.- The types II, III, and IV units shall provide for the
extraction of compressed air Iram the compressor only in the quantity, pressure, and
temperature shown on figures 1, 3, and i, The bleed airpower shall be as shown on

figure 2.

3.20.2 Mixed bleed.- The type ITI units shall incorporate provisions for the
wixing of compressor bleed and cambustion chamber products to raise the temperature of
the bleed air to * *F above the compressor inlet temperature.

——
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3.21,2 Fire-detect{gi_gnd extinguishing systems.- Describe the provisions for
fire-detecting and fire-extinguishing systems as specified in the basic specification.

3.22.2 Duct attachment.- Provisions for intake duct attachment shall be as shown
on Drawing . The following loads on the intake flange shall not be exceeded:
Shear pounds, axial pounds, and overhung moment pound-inches,

3.22,3 Inlet air pressure drop.- The maximum allowable inlet air pressure drop to
the unit shall be as shown on figure « (The contractor may show these limits in
other than curve form,)

3.23 Exhaust system.-

3.23.1 Turbine exhaust.~ Attachment provisions for the turbine exhaust duct shall
be as shown on Drawing . The following loads on the exhaust duct attachment
flange shall not be exceeded: Shear pounds, axial pounds, overhung moment

pound-1inches,

* 3.23.1.1 Turbine exhaust pressure drop.,- The maximum allowable exhaust gas
pressure drop external to the unit shall be as shown on figure . (The contractor
may show these limits 1n other than curve form.)

3.23.2 Cooling air dascharge.- Attachment provisions for the cooling air
discharge duct shall be as shown on Drawing . The following loads on the
cooling air discharge duct flange shall not be exceeded: Shear __ pounds, axral

poands, overhung moment pound-inches, (Delete this paragraph where

Inapplicable.)

* 3.23,2.1 (Cooling air discharge pressure drop.~ The maximum allowable cooling air
pressure drop external to the unit shall be as shown on figure . (The contractor
may show these limits in other than curve form,)

* 3,2, Lubricating system.- The o1l pressure and temperature indicator ranges
requared for remote i1ncication are to psi and to °F, respectively.

3.2L.6.1 0il pressure pump.- The operating o1l pressure at normal governed speed
at any operatlng condition specified herein, when using the lubricant specified herein,
shall be °s1. The operating oil pressure at the minimum reduced idle
speed operating cond'i'flon shall be 4 psi.

3.24.6.2 011 pressure measurement.- The provisions for the measurement of umat
oil pressure shall be as shown on Drawing .

3.24.7 0il drair.-
3.24.7.1 Details of the cil drain shall be as shown on Drawing .
3.24.8.2 capacity.- The oil tank capacity shall be as follows:
(a) Residual capacity gallons,
(b) Usuable quantity gallons.
(c) Unusable quantity gallons.
3,24.9 0Oil cooler.-
3.24.9.1 Type.- (The type of oil cooler shall be specified.)

3.24.,10 Breather.- (The size and location of the outlet connection shall be
specified.)

L8
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3.25 ml g!stell--

3.25.4 Fuel pressure connection.- The provisions for the measurement of fuel
pressure shall be as shown on Drawing .

3.25.6 Fuel drains.- The time required to drain the unit of fuel sufficiently to

safely attempt another start following one normal ground-starting attempt shall not
exceed seconds. Details of the fuel drain fitting(s) shall be as shown on

Drawing .

3.26 Ignition system.- (Describe the type of ignition system used in the unit,
including ma.n%ac{ureris name and model, if applicsble. Specify the number of igniters
used, crossfire provisions, single or multiple ignition, continuous or self-maintained
combustion and specify type of magneto, transformer, coil, igniter plug(s), torch
igniter, or any other means of ignition, as is applicable,

3.26,3 Comnections.- (Describe ignition system external connections.)

3.27 Control systems.-

3.27.1 Primary controls.~ (Describe all components required for the unit control
system, including provisions for reduced-speed control.)

3.27.2 Emergency controls.,- (Describe the emergency control provisions of the
unit as specifTed En Ege basic specification.)

3.28 Accessory drives.- The gas-turbine-driven power unit shall include the
following described speclal accessory drives: (Insert here, in tabulated form, the
names of the special accessory drives, the type, the number used, the speed at rated
unit output, the maximum permissible torque for continuous operation, the maximum
permissible static torque, overhung moment and accessory weight (for Government-furnished
accessories), and the direction of rotation when looking at the drive on the unit,)

3.29 Counting devices.~ (Describe the provisions for counti..; devices as speci-
fied in the basic specification,)

3.35 General additional information.~ (The gas-turbine power unit manufacturer
shall specify as subparagraphs under this number and heading in the model specification
any additional information, deviations, or requirements, which are not covered by the
basic specification.)

L. QUALITY ASSURANCE PROVISIONS

L.l General.- (The requirements for sampling, inspection, and tests shall be as
specified in the basic specification.)

5. PREPARATION FOR DELIVERY

5.1 General.- (The requirements for preparation for delivery shall be as speci-
fied in the baslc specification.)

6. NOTES
6.y Definitions.~

6.4.1.1 Ratings and operating conditions.- (The mamufacturer may define the
various ratings and operating conditions used In the model specification in this
section,)
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6.4.1.1.1 Standard conditions.- Standard conditions are the values of air
temperature and pressure given In RACA TN 3182. The standard humidity, for the purpose
of this specification, is zero vapor pressure at all altitudes.

6.4.2 8.~ (Symbols used in the model specification may be inserted here or
defined on the e ted performance curves.)
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