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Example: A-1 Pump/Turbine Analysis

• Recall A-1 booster 
engine 

– gas-generator

– single-turbine

– RP-1/LOX

– 262.3 s

– 165 s duration

– 750 klbf

• Turbomachinery
power ?

O2

RP-1

from NASA SP-125 

Huzel and Huang (1967)

892.3 lbm/s

main=747 klbf

gg=3 klbf

1967.7+3 lbm/s

1400 F, 1030 K

640 psia

27 psia
92 lbm/s

55 psia

45 psia

1505 psia

1720

3 lbm to heat 

exchanger 

pressurize 

O2 tank

3.34 MN
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Pump Requirements

• How much power into pumps?

• Fuel

• Oxidizer

O2

RP-1
892.3 lbm/s

1970.7 lbm/s

1400 F, 1030 K

640 psia

27 psia
92 lbm/s

55 psia

45 psia

1505 psia

1720

LO2 RP-1

 lbm/ft3 (kg/m3) 71.38 (1143) 50.45 (808.1)

Pump Efficiency % 70.7 65.8

psiap
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11.55 MPa

1.457 km

8.791 MW

9.997 MPa

11.05 MW
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Turbine Requirements

• Minimum turbine power required?

• How much power out of turbine?

– , cp=?

O2

RP-1
892.3 lbm/s

1970.7 lbm/s

1400 F, 1030 K

640 psia

27 psia
92 lbm/s

55 psia

45 psia

1505 psia

1720

oxypfuelpt WWW ,,
 

HPsftlb f 266101064.14 6 

    1

1 1 ttopt PrTcmW  assuming cpg

41.0
gg

FO

7.27,12.1  MW
use equil. calc or 
Sutton Table 5.10
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19.84 MW

2.8 kJ/kgK

Pump Fed Cycle Pressures: A-1 Example - 4

Copyright © 2017, 2019 by Jerry M. Seitzman. All rights reserved. AE6450 Rocket Propulsion

Turbine Requirements

• Required turbine press. drop?
O2

RP-1
892.3 lbm/s

1970.7 lbm/s

1400 F, 1030 K

640 psia

27 psia
92 lbm/s

55 psia

45 psia

1505 psia

1720

7.23
27

640
, actualtPr
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1.22

HPW actualt 27110, 

HPWW pt 500 

pT WW  

WHY?

Auxiliary power: hydraulics,pneumatic controls, generator

Turbine Effic. % 58.2

20.22 MW


