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3333830182
PRELIMINARY SPECIFICATION FOR
TURBOSUPER CHARGER

1, TYFE

1,01 This specification covers the requirements of the Lockheed
Alroraft Corporation for & turbosupercharger suitable for
delivering supercharged air to the engine and cabin when this
unit is installed with a Pratt & Whitney R4360-18 Wasp Major
engine in the Lockheed Model 89-29 (Navy Model Xk80-1) airplane. ‘

2., KEFCRENCE

2.01 General Electric Company Specification #5-3, "Model
Specification Turbosupercharger - General Electric Company
Model 78-BH3-Al (U, &, Navy designation GT-15-2) dated
August 1944, forms a part of this epecification with the
exceptions as noted herein.

2,02 The provisions of this specification shall govern in the
event of conflicting requirements between specifizations.

2,03 All appendices to this speoification, and drawings listed
herein, are hereby made a part of this specification,

3., MATERIALS AND WORKMANSHIP

3,01 The materials used shall be the lightest practicable,
consistent with strength and service requirements for safety,
reliebility, long service life, and shall be in agreement
with applicable specifications. -

3.02 The compressor housing and all other applicable parts
shall be febricated from a suitable magnesium alloy.

3,03 Workmanship shall conform with high grade commercisl
practice in the manufacture of exhaust driven turbosuperchargers
for military aircraft,

4., GENERAL RELUIREMENTS

4.01 The Surbosupercharger shall be designed for efficlent
operation at orulsing powers to 25,000 ft. in conjunction
B with the single stage, single speed, supercharger model
Pratt & Whitney i-4360-18 engine. The requirements of the
turbine-engine combinatlion shall be as summarized herein.
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4, GENEKAL REQUIREMENTS (Contd.)

4,02 The design and all tests of the lup.rohlrglr required by this speo,
shall be performed by the manufacturer, and 1t shall be his res- 5

ponsibility. ;

4,021 The manufscturer shall submit installution and detail
drawings of the proposed design for review by the Loekheed
Aireraft Corporation.

4,022 Approvel of the manufacturer's design by the Lockheed
Aircraft Corporstion shall not relieve the manufacturer
from responsibility Tor satisfactory performance or delivery
of all items in conformance with this specification,

4.03 Interchangesbility - Practical interchangeability shall be
established and maintained for all units of en item released
for production under thris specification,

4,04 Drewings end Performance Curves

4,041 Drewings to be furnished by the manufecturer shall
consist of two vandyke sets of the necessary assembly
drewings. Two vendyke sets of all changed drawings shall
be furnished within 30 daye following each change. The
manufecturer shall also furnish the following: Lubrication
S;s m Ding{lm% Photogrnphl, 1ist of AN Parts, and Handbook
of Service Instructions, ,

4,042 Performance curves As given by General Electriec Company
drawing #P-10809689-4, Estimated Compressor Performanoce Type BH=3,

dated June 27, 1944 and P-1090989-5, Estimated Turbine
Performance for Type BE3Turbosupercharger, dsted June 28,
1944 shall form a part of this specification,

4,05 RHeliability

4,051 The reliability of the unit is paramount end must be
consistent with the reguirements of commercial operstion
of a long range transport airplene.

4,06 Meintenance and sccessibility

4,061 The supercharger unit shall be designed and constructed
in & manner such as to simplify inspection, maintenance and

repair and provide for the easy inspection and servici of at-
tachments, mechaniems, bearings, brackets, joints, fittings, oll

filter, turbine wheel, etc,
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6. DETAIL REQUIREMENTS

5,01 Performance

5.011 The turbo supercharger shall be designed to operate in
conjunction with a single-stage single-speed model of the
Pratt & Whitney R-4360-18 engine and provide oabin supercharging.
The performance of the turbine-engine combination (minimum
requirement) is summariszed in Figure 1 of Appendix A, Figure
2 shows the normel operating engine speeds to be used with esch
engine power, Figures 3 and 4 show the airflows and carburetor
pressure, and the values for design are to correspond to the 'r
Best Eoon requirements shown, The ocabin air flow requirement
is 30 lblzin. per turbo at engine power of 2500 BHP/eng. or '
less,

5.012 Information necessary for the determination of the turbine
and compressor performence is supplied on Figures 3, 4, 5, 6
and 7 of Appendix A, G.E, Curve L-1097681-1 summarises G,E,
estimated performance Curve P-1090089-4, The turbo supercharger -
shall be capable of supplying the volume flows and pressure
ratios as shown on G,E, Curve L~109768l«l1., The oompressor
efficiency at point D shall not be less than 0,68,

5.0121 Figures 3 and 4 are the information obtained from
the Pratt & Whitney Alroraft Corporation at the date of
this specification, It shall be the responsibility of
General Electric and Lockheed to maintain coordination
with the Pratt & Whitney Corporation relative to any changes
in airflows or cerburetor pressures that may arise in the
development of the Prett & Whitney R-4360-18 engine. Any
changes in the engine performance data from that on which
this specification is based may necessitate revision of the
contrsct and/or specifiocation,
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8, DETAIL REQUIREMENTS (Contd.)

5,01 Performance (Contd,)

5.013 The exhaust back pressure on the engine must be kept
to & minimum, In the determimation of the back pressure,
the effect of the exhaust heat exchanger and the tail pipe
nozzle must be considered, all the exhaust flow passi
through these units., The cabin air supply of 30 Ibs.zin.
zust be included in the compressor airflow,

§.014 The turbosupercharger shall operate satisfectorily,
meoting all conditions of this specification when supplied
with exhaust at t--p-oruuro‘ of 1600°F £50° from an engine
operating at a lean carburetor mixture setting and using
fuel in asoccordance with AN Aeronsutical Specification FAN.F.28,

5,015 &ll performance given horein is based on exhaust ges
leakage being equal to or less than fuel added,

5,02 Cooling Provisions

5,021 The desigu of the supercharger shall inoclude adequate
provisions for cooling of the turbine and moving parts, The

airpassages shall be sealed to minimize entrainment of air
with the exhaust stream,

5,022 4 cocoling cap shall be installed on the downstream side
of the exhaust wheel,

5,023 Provisions for cooling the interior of the unit just
ahead of the exhaust wheel shall be provided. The air passages

shall be sealed to minimize entrainment of air with the exhaust
ltl‘ill-

5.024 Exhaust back pressures as imposed on the turbdo wheel by
the heat exchanger and tall pipe nozzle not exceeding 6" Hg
sbove ambient shall not lapair the cperstion of the unit,

5,083 Con*rols

§.031 4 speed ocontrol generator suitable for opersting a G.E,
#3GPRBAL regulator and a suitable O,E, speed indicator shall
& be installed on end furnished with the turbosupercharger,
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§, DETAIL REJUIREMENTS (Contd.)

5,04 BExhaust Wheel Inspection

5,041 Suitable provisions shall be made for the inspection
of the exhaust wheel,

5,05 Exhaust Comnections

5,061 The exhaust inlet connections shall be capable of support-
ing small sections of exhaust pipes fastened to ball joints
weighing not more than 20f without impairing the operation or
dependability of the unit, end be capable of withstanding the
load and vibration, imposed by the engine under motion, trans-
mitted through the tail pipe flex jolnts.

5,062 The adaptor section from the "Z" ring to the connection
of the heat exchanger transition section shell provide:
(1) provisions for inspeotion of the turbo wheel, (2) provision

for minimizing exhaust gas leakage.

5,06 Lubricating System

6,061 The unit shall have a suitable lubricating system,
This system shall be & part of the turbosupercharger assembly
and shall be complete with pump, suitable oil filter (loocated
on the pressure side of the pump) and suitable accessible

oconnections,

5,062 The turbosupercharger shall operate satisfactorily when
adequately supplied with uncontaminated oil conforming to
Specification AN-VV-0-446a Grade 1100 at temperatures not to
exceed 212° F (minimum 104° F).

5,063 The turbosuverchargzer shall operate satisfaotorily when
the oil specifiesd in Item 5,062 is diluted with fuel conforming
to Specification AN-F=28 under any condition that is mtisfactory
for the engine cperation,
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6, METHOD OF INSPECTION AND TESTS

6.01 The type test of this turbosupercharger may be subject to
witness by & representative of the Lockheed Airoraft Corporation,

6,02 Acceptance of material or parts in course of manufucture
shall not be construed as & gusrantee of acceptance of the
finished part or assemblies thereof.

6,03 HKejection

6,031 Each turbo essembly which does not fulfill the require-
ments of this specification shall be subject to rejection,

8.032 A rejected assembly may be resubmitted by the manufacturer
for inspection and test, providing that it is accompanied by
a statement of changes or modifications,

6,033 Acceptance of this equipment or parts thereof by Lookheed
Aircraft Uorporation shall not relieve the contractor of
responsibility for setisfactory performance and service under
normal operating conditions,

6.04 Status of Specification

6.041 This speocification is subject to cancellation or
revision,

6,042 No deviutions from this specification shall be issued
except as an emendment, which shall have the approvel of
the Engineering Department of Lockheed Alreraft Corporation.

6,043 The data contained in this specification are "Hestricted",
end all Federal and Lockheed Instruotions and kegulslions
concerning restricted data shell apply to this specification,
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APPENDIX A

Fig. 1 Engine Brake Horsepower Versus Altitude

Fig. 2 Engine Speed Versus Engine Brake Horsepower

Fig. 3 Engine Air Consumption Versus Engine Brake Horsepower

Fig. 4 Carburetor Pressure ?onul Brake Horsepower

Fig. § Estimated Engine Air Pressure Drop Thru Intercoocler and
Ducts.

Fig. 6 Estimated Back Pressure on Exhaust Driven Turbine Due to

Heat Exohanger and Exhaust Nozzle,
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LOCKHEED AIRCRAFT CORPORATION
BURBANK, CALIFORNIA

| T T
| MODEL 89-29

jm. oaren00t. 4, 1944

Compressor Inlet Pressures and Temperatures,

Revised 11-10-44

Inlet Press,
Inches of Hg.

BHP/Engine Engine RPM Inlet Temp.
Degrees F
3000 2700 38
2500 2650 0
2100 2300 =-18,2
1600 2000 -18,2
1100 1400 -18.2
FIGURE 7

23.8
14,56
11.8
11.8
11.8
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