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Abstract: A mathematical model of the injection pump was set up and its working char-
acteristic was simulated using numerical computation method, the experiment apparatus was
constructed and RP-3 fuel was adopted as the working fluid to verify the validity of this mod-
el. The flow ratio under various operating pressures was calculated from —40 degree to 40
degree by employing RP-3 fuel and JET-A fuel as working fluids, respectively. Result shows
that if the fuel’s temperature is above 0 degree, the effect of the fuel temperature on the
working characteristic of injection pumps can be ignored. However, with the decrease of the
temperature, the deviation of the performance with that at standard temperature (20 degree)
increases definitely, especially the pressure ratio is high. When the temperature is above 0
degree, the performance of injection pump using RP-3 fuel is slightly better than that using
JET-A fuel. but if the temperature is extremely low, the performance using RP-3 fuel is

much better than that using JET-A fuel. It can be concluded that when the temperature is
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low and the pressure ratio is high, the effect caused by the temperature on the performance

of injection pump should be considered carefully.

Key words: injection pump; RP-3 fuel; flow field computation; JET-A fuel;

working characteristic
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Fig. 2 Simplified physical model of injection pump
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Table 1 Structural dimension of injection pump
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FE & % L =36. 15mm, dj = 10. 68 mm
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LAl L,=4.85mm
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IR AE
dsez =24 mm
Ik Lx=50. 2mm, dy =8 mm
U E Ly =105. 4mm, duxe =19 mm, f=6°
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Fig. 4 Schematic diagram of the experimental apparatus
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Table 2 Experimental conditions and results

po/ pe/ Q/ Q/ h/
q

kPa kPa (kg/h)  (kg/h) 107
132. 41 9.92 323.30  139.8 7.5 2.313
132.11 11.04 230.64 139.2 8.4 1. 657
132.61 12.18 135.56 138.6 9.2 0.978

132.01 12.75 81.70 138.6 9.7 0.589
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Fig. 5 Comparison of computation and experiment

flow ratio
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Table 3 Part of computation results
. e T fi . TARRE B )
JE 11 /Pa J% J1/Pa (kg/s) Wi/ (kg/s)

RP-3 —20 132379. 3 6314. 49 0.0477 0.04128 0. 15600 L7791
JET-A —20 132379. 3 6314. 49 0.0477 0.04171 0.14346 . 4391
RP-3 30 132379. 3 6314. 49 0.0477 0. 04025 0.16310 .0523
JET-A 30 132379. 3 6314. 49 0.0477 0. 04098 0. 16354 .9908
RP-3 —40 132379. 3 7294.10 0.0551 0. 04137 0.12132 . 9328
JET-A —40 132379. 3 7294.10 0.0551 0. 04050 0.08603 L1241
RP-3 10 132379. 3 7294. 10 0.0551 0. 04064 0. 14424 . 5489
JET-A 10 132379. 3 7294.10 0.0551 0.04131 0.14273 . 4555
RP-3 —30 132379. 3 9094. 46 0. 0687 0.04117 0.09632 .3393
JET-A —30 132379. 3 9094. 46 0. 0687 0. 04064 0.07414 . 8244
RP-3 30 132379. 3 9094. 46 0. 0687 0.03995 0.10815 L7074
JET-A 30 132379. 3 9094. 46 0. 0687 0. 04069 0. 10839 . 6637
RP-3 0 132379. 3 10312. 35 0.0779 0. 04040 0. 08008 . 9820
JET-A 0 132379. 3 10312. 35 0.0779 0. 04104 0.07632 . 8596
RP-3 40 132379. 3 10312. 35 0.0779 0. 03958 0.08193 . 0698
JET-A 40 132379. 3 10312. 35 0.0779 0. 04028 0.08232 . 0435
RP-3 —30 132379. 3 12708. 42 0. 096 0. 04056 0.02483 L6123
JET-A —30 132379. 3 12708. 42 0. 096 0.03976 0.01196 .3007
RP-3 10 132379. 3 12708. 42 0. 096 0. 03990 0.03107 L7786
JET-A 10 132379. 3 12708. 42 0. 096 0. 04050 0.02941 L7263
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Fig. 6 Pressure and velocity field of injection pump

(b) JET-A
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