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Influence of Ground Effect on Flow Field Characteristics of
Rocket Skid Motor Tail Nozzle

ZHOU Bai—hang, WANG Hao, RUAN Wen—jun, LIN Qing—yu

(Energy and Power Engineering School, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: Based on the needs of the rocket skid ground test, the researcher design the short—track rocket
sled power system with large load and high acceleration, and it is conducted the theoretical and experimental in-
fluence study of ground effect on the flow field of the rocket motor tail nozzle. The 3—D numerical simulation of
the rocket motor tail nozzle outer flow field was conducted for different conditions using FLUENT calculation soft-
ware. It analyzed the influence of ground effect on the flow field characteristics of the motor tail nozzle when a sin-
gle rocket and two rockets are working. For the short—track rocket sled power system with large load and high ac-
celeration studied in this paper, both the influence of ground effect and the interaction between the two nozzles
which appeared at 1.5ms, was more obvious at 2~3ms, and decreased at 5~20ms, finally, a stable tail flow field
is formed. For rocket sled power system, the nozzle outlet diameter is 275mm, the distance between the axis and
the ground is not less than 472mm, and the distance between the axis of double nozzles is not less than 680mm.
After the rocket sled move for 20ms, the effect of the ground and the interaction between the double rocket motors

become very small.
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Fig.1 Schematic diagram of experimental site layout

Fig. 2 Experimental site diagram
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Fig. 3 Computing pressure-time curve
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Fig. 4 Computing Mach-time curve
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Fig. 5 Velocity-distance curve between computing results

and experimental results

3 HEITEER

3.1 Wigkls

THE DI AL 456 2 AR A R b = 1 8 43 IX 3 o
B LRSS T . 2 ICEM 347 A% Rl 43, 534>
TG T DX S X Sk 25 K A o ST T RIS A G M T
(E6) Fmia A M (F7) WA Hm(F8) =
Fb = 4k S i 7 B RS A Hb T AR TR MBS A5 A 2 BE S b 1f
472mm , KT AE A A P A 155 4 Fh 28 1 25 680mm , 78 Y
B U T O 1) b B R K F S A AR 0 AR T
W% 45 T il 1)y T B B K T 20 fE R A R 1
R D7 1) R 10 A WA 10 ELAR okt At sh ik
SRR R REHCTAE FH T I A = oA 700 45 2 5
7 THI A R HCEE 43 3 249 0 493 5 (344 75 720 )7
32 WIRRIAFREE

FEFAF FLUENT o iE A7 3 A B 05, e — 4
BEF TR kA oK e 2% 0k 0 1) 8K R 46 U 80 T I
B R 3% B k- W J7 B2 45 & Realizable k—e 1 Jifi Ui A5
RIS SRR W0 G AR R F R 101325Pa, 15
h 300K, i1 A E RN 6,7, 8 it I HE 7R
R Be 2= BB 4 IX SR A 135 R R A 1T 45, K H
A% P9 BT VT O A5 A — i ) il 4R Ok TR RO T3 B A

Pressure-outlet —3»
Pressure-far-field !

Pressure-inlet |

Fig. 6 Single nozzle without ground grid structure

Pressure-outlet =7 S
Pressure-far-field

Pressure-inlet /.
Wall

Fig. 7 Single nozzle with ground grid structure

Pressure-outlet — >

Pressure-far-field

Pressure-inlet [

Wall

Fig. 8 Double nozzle with ground grid structure
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Fig. 9 Velocity contour of single nozzle without ground at different times
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Fig. 10 Velocity contour of single nozzle with ground at different times
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Fig. 11 Velocity contour of double nozzle with ground at different times
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