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Computation of effect of different nozzle parameters on internal

performance of convergent-divergent axisymmetric nozzle
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Abstract: The numerical simulation on convergent flap length, nozzle throat arc radius,
divergent flap length and nozzle expansion ratio affecting the internal performance of an axi-
symmetric convergent-divergent nozzle was conducted by applying a three-dimensional (3-D)
viscous flow program that the results of the simulation were compared with that of the scale
model experiments. The investigation shows that: convergent flap length and nozzle throat
arc radius have some effects on the flow coefficient under the condition of a big convergent
half angle, and convergent flap length can be properly reduced on condition that convergent
half angle is less than 45 degrees; divergent flap length and nozzle expansion ratio have big
effect on the thrust coefficient, and selected divergent flap length and nozzle expansion ratio
shall work hard for fully expanded nozzle flow on condition that divergent half angle is less

than 16 degrees.
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Fig. 1 Computational grid

Fig. 3 Photos of scale model experiment
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Table 1 Computational engine status and nozzle parameters
1 2 3 4 5 6 7
2.79 2.62 3.61 3.98 3.56 6.04 10. 44
T:/K 753 2000 2100 2021 616 1957 2100
a/ (D 37.73 10. 58 4.30 10.79 40.73 13.00 3.38
1.21 1.19 3.26 6.39 3.10 16. 44 23.71
B/
1.21 1.19 3.26 6.39 3.10 11. 60 13. 96
1.07 1.05 1.13 1.32 1.19 1. 80 2.08
K 1.07 1.05 1.13 1.32 119 1.55¢ ) 1.60( )
2
Table 2 Comparison of numerical results and experimental results
1 2 4 5 6
G 0.9814 0.9807 0.9859 0.9805 0.9846 0.9777 0.9809 0.9829 0.9767 0.9788
/% 0.07 0.55 0.71 —0.20 —0.21
Cn 0.9399  0.9675 0.9885 0.9782  0.9905 0.9843 0.9410 0.9694 0.9871 0.9875
/% —2.85 1.05 0.63 —2.93 —0. 04
8.89°,9.06° 10.91°,C; ,
3 N 4 6 0.15%,
3.1 L. 0.13% 0.14%;C,, ;
L., 4 6 ; 2. 4
. ’ L Co c 6 0.27%.,0.57% 0.51%.
( 4. 3) a 3 7, L,
D o 1 5.L. L, —50mm 50 mm(
, L. C, 3 7 a 5. 31° 4, 17°
., Ca L. 3.62°  2.84%), 3 G C,
L, —50mm 50 mm( 1 ’ 0. 24%
5 a 48.96° 53.53° 30. 99° 0.16%; TG G ’
33.29%).C, , ] . 0.12% 0.25%.
0.4% 0.45%;C, 3.2 R,
; 1 5 2.91% 3 36%. : R, L,
2) @ N 4 6,1, P a , R,
, ., L. C Cus C; ( 5).
» Gy L,
Ly, —50mm 50 mm( 2. 1D a 1 5,R,
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