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DERIVATIVE ENGINE LOX TURBOPUMP

Figure 2: Comparison Of The SSME And Derivative Engine

LOX Turbopumps
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COMPLEX RADIAL INLET

TO ACCOMMODATE

BUMPER BEARING

REGUIRED FOR

TRANSIENT

O@ERATION

PERIODS

ONE PIECE TITANIUM IMPELLERS

I)00 HOURS OF PANTO-

GRAPH MACHINING

HiGH TEMPERATURE

tlNE HAS BLADE

ROOT CRACKING

PROBLEMS

COMPLEX OUTER

HOUSING

THE HIGH PRESSURE FUEL

TURBOPUMP CAN BE USED

AS _ FOR THE PROTOTYPE

DEMONSTRATION ENGINE

SSME LH 2 TURBOPUMP

,COMPLEX COLLECTOR

OF ANNULAR FLOW

DERIVATIVE ENGINE

EXPENDABLE LH: TURBOPUMP

Figure 4: The SSME & Derivative Engine LH 2 Turbopumps

ORIG;NAL PAGE IS

OF POOR QUALITY
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THE $SME HGM IS
COMPLEX, COSTLY AND
HAS FLOW DISTRIBUTION
PROBLEMS

SSME HOT GAS MANIFOLO

OXIDIZER

_ OXIDIZER

_ FUEL

DERIVATIVE ENGINE HOT GAS MANIFOLD

Figure 5: Hot G=s Manifold Comparison
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OXIDIZER

MANIFOLD

11.IIERMAL

INSULATION

BLANKET
THRUST

CONE

OXlOIZER

iNJECTOR

OOOY

FUEL RICH

GAS

SUGGESTED CURRENT

DERIVATIVE SSME
CONFIGURATION

MAIN ELEMENT

)IZER POSTS

SECONOARY

PLATE

PRIMARY

Pt.ATE

BAFFLE

ELEMENTS

MAIN

ELEMENTS

DERIVATIVE MAIN INJECTOR ASSEMBLY

GIMBAL MOUNT

(SSME COMPATIBLE)

SPARK PLUG FOR

IGNITOR (2)

INJECTOR PLATE

(STRUCTURE BETWEEN

OXIDIZER & FUEL)

OXIIDIZIER.RICH

GAS INFLOW

FUEL-RK::H

GASWLOW

OXIDIZER-RICH
GAS INFLOW

GAS-GAS
IGNITOR
CHAMBER

OUTFLOW

JOINT TO THRUST
CHAMBER (SSME

COMPATmLE )

Figure 7: Derivative Main Injectors
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8SME POWERHEAD COMPONENT ARRANGEMENT

_,_ F _M.US'rlO. HIGHPREssu.E
HIGHP".SURE CHA..ER OX,OIZERTUR.OPU.P
HYDROGEN
TURBOPUMP

OERIVATIVE POWERHEAD COMPONENT ARRANGEMENT

_r" mAIN C_BUSTK_I
CHAMBER

HIGH PRESSURE
HYDROGEN
TURBOPUMP

HIGH PRESSURE
OXIDIZER TURBOPUMP

Figure 8: Comparison Of The SSMEAnd Derivative Engine
Power Heads

434



USE AS IS I_OIFY/ELmlNATE
IIII : ELIMINATE

Figure 9: SSME Major Components For Derivative

Test Bed Engine

Figure I0: Variable Mixture Ratio LOX/LH 2 Engine
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TABLE 1 : BOOSTER

AREA RATIO 20

THRUST (VAC), lbs 679,952
MIXTURE RATIO, o/f 9

CHAMBER PRESSURE, psia 3000
AREA THROAT, sq in. 125.6
DIAMETER THROAT, in. 12.64
DIAMETER EXIT, in. 56.6
WEIGHT FL(YvV RATE, OXIDIZER, lb/sec 1485
WEIGHT FL(YvVRATE, FUEL, lb/sec 165
TOTAL WEIGHT FL(YvV, 1b/see 1650
SPECIFIC IMPULSE (VAC), see 412
ENGINE DRYWEIGHT WITH NSI, lbs 6860
ENGINE DRY WEIGHT WITHOUT NSI, lbs ---
ENGINE THRUST-TO-WEIGHT RATIO 99

ENGINE LENGTH, in. 154
DIAMETER POWER HEAD, in. 100
THRUST (S.L.) lbs 642,966
SPECIFIC IMPULSE, (S.L.), see 390

PRESSURE PUMP DISCHARGE, psia 6400
TURBINE PRESSURE RATIO 1.58
TURBINE INLET TEMPERATURE, OF

OXIDIZER 430
FUEL 830

SHAFT SPEED, rpm
OXIDIZER
FUEL

17,200
34,400

64

700,000
9

3000
125.6

12.64
101.2
1485

165
1650

424

6565
107
154
100

6400
1.58

430
830

17,200
34,400

TABLE 2: SUSTAINER ENGINE

AREARATIO

THRUST (VAC), lbs
MIXTURE RATIO, o/f
CHAMBER PRESSURE, psia
AREA THROAT, sq in.
DIAMETER THROAT, in.
DIAMETER EXIT, in.
WEIGHT FLOkV RATE, OXIDIZER, lb/see
WEIGHT FL(_VRATE, FUEL, lb/se¢
TOTAL WEIGHT FL(Y_/, lb/see
SPECIFIC IMPULSE (VAC), see
ENGINE DRY WEIGHT, WITHOUT NSI, lbs
ENGINE THRUST-TO-WEIGHT RATIO

ENGINE LENGTH, in.
DIAMETER POWER HEAD, in.

64
523,225

6
2250

125.6
12.64

101.2
990
165

1155
453

6565
79.7

154
100
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Figure 11: 1500K lb Thrust Booster/Sustainer Engine
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