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Investigation on drag-reduction technology of rocket kerosene

DU Zonggang, ZHU Chengcai, WU Jin, SHAN Shiqun, YU Xinli,
SHI Xuemei, FU Quanjun, HAN Wei
(Xi’an Aerospace Propulsion Test Technique Institute, Xi’an 710100, China)

Abstract: The characteristics of flow resistance in pipeline of kerosene with three drag reducers
was researched by experiments. The density of drag reducing kerosene ( DRK) is 0.832 3 g/cm’
(20 C), and its viscosity is ranging from 2. 17 mPa « s to 2. 77 mPa - s (20 °C) . Factors influen-
cing drag reduction, such as types of DRK, concentration of drag reducers, straight pipe diameter,
flow velocity, are discussed and evaluated. The results as follows: 1) under the condition of same
flux, the smaller the diameter of the straight pipe is, the higher the flow velocity and the drag reduc-
tion rate become; 2) under the condition of same diameter, the drag reduction rate rises fast and then
descends slowly as the flow velocity rises higher; 3) with the same drag reducer, the drag reduction
rate rises quickly and then becomes flatting with the increase of concentration of drag reducer in rocket
kerosene; 4) JZM-7 has the highest drag reduction rate among the three types of drag reduction kero-

sene formulas. Compared with pure kerosene, the drag reduction rate of JZM-7 is 75. 05% at the flow
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velocity of 54. 748 m/s in @4 straight pipe.

Keywords: rocket kerosene; drag reducer; flow resistance; JZM-7
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Fig.1 Flow resistance test system
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Tab.1 Calculation parameters
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Fig.2 Process diagram for flow resistance test of kerosene
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Tab.2 Density and viscosity of DRK

s e w sk
(20C, g-m™) (20%C, Pa-s7")
1 i 832.33 0.002 05
2 JIM -1 832.31 0.002 17
3 J/M -4 832.31 0.002 22
4 JIM -7 832.33 0.002 77
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Tab.3 Comparison between calculation and actual test results of flow resistance of kerosene in @4 straight pipe

TR/ MPa T BH A 22/ %

i/ I < i : : : A
oy Py B i 2 B

AR (1) AR (2) A% (1) AR (2)
10. 856 17 630 0. 625 0. 652 0. 726 4. 28% 16. 23%
20. 650 33 536 1. 996 2. 009 2. 287 0. 66% 14. 57%
26. 360 42 809 3. 139 3. 087 3. 548 -1. 67% 13. 04%
31. 563 51258 4. 394 4. 240 4. 913 -3. 50% 11. 82%
35. 714 58 000 5. 603 5. 274 6. 147 -5. 87% 9. 70%
39. 837 64 695 6. 809 6. 398 7. 496 -6. 03% 10. 09%
43. 615 70 831 8. 127 7. 511 8. 840 -7. 57% 8. 77%
46. 953 76 252 9. 379 8. 560 10. 112 -8. T3% 7. 82%
54. 748 88 911 12. 66 11. 242 13. 389 -11. 20% 5. 75%
58. 373 94 798 14. 375 12. 599 15. 056 -12. 36% 4. 74%
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Fig.3 Variation trend of total flow resistance and flow
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Fig.4 Variation trend of drag reduction rate of drag reduction kerosene with flow velocity in straight pipe
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Fig. 5 Influence of drag reducer concentration on

performance of drag reduction
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