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Heat transfer characteristics of axi symmetrieal
nozzle and RS nozzle

HAN Fei, EIU Yu
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Abstract: To understand and com pare-different heat-transfer’characteristics of regenera
tive cooling in axtsymmetrical nozzle and round to square nozzle ( RS nozzle), computational
models of axrsymmetrical nozzle (thrust chamber) and RS nozzle (thrust chamber) were es-
tablished. N umerical simulation'was employed to investigate and compare fluid field, wall
temperature, heat flux,| coolant_heat pick-up and pressure loss in the cooling circuit of axt
symmetrical nozzle and RS nozzle. The results show: In case of RS nozzle, because its con-
tour is not contnuous, peak values of wall temperature and heat flux exist at the location

next to shape transformation, which leads to noruniform temperature and heat flux distri-

bution along the wall circamference.
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regenerative cooling; numerical simulation; heat transfer
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Fig. 1 3D model of RS nozzle cooling channel
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Table 1 Dimension and characteristics of thrust chamber
/ mm /mm / mm /M Pa /K /(kgls)
160 7 0.8 1.3 3.67 3400 2.61
160 7 0.8 1.3 3.67 3393 2.61
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Table 2 Simulated results of coolant heat pidk up

and pressure loss

/K

/ MPa

104.5
222

0.380 5

0.853 3

4.2

2

3.5% 100 W/m’.

5 36.131
14 33.722
13 31.813
12 28.905
11 26.496
= 10 24.087
2 21.678
19.270
16.861
14.452
12.044
9.6348
7.2260
4.8173
2.4086
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Fig. 3 T emperature and heat flux contour of

axt symmetrical nozzle gas wall
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Fig.4 Temperature and heat flux distribution of

axt symmetrical nozzle gas wall
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Fig.7 Mach number contour of axt symmetrical

nozzle and RS nozzle
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Fig. 8 Pressure contour in gas wall of axt symmetrical nozzle and RS nozzle
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Fig.9 Pressure distribution along channel wall of
axt symmetrical nozzle and RS nozzle
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Fig.10 Temperature contour in channel wall of

axt symmetrical nozzle and RS nozzle
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