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Abstract: To study the influence of the design parameters of a hydrogen-rich/oxygen-

rich shear tricoaxial gas-gas injector on the combustion performance and the heat load per-

formance, the parameters were fitted combination through the orthogonal experiment design

method. The flow field of the single injector combustor was simulated. Evaluation indexes

were the combustion length, the average gas temperature on combustion chamber wall and

the average gas temperature on the injection faceplate. The results show that the fuel veloci-

ty to the oxidizer velocity has the most remarkable influence on the combustion performance

and the heat load performance, the percentage of the central fuel mass flow rate has very ob-

vious impact on the heat load performance, and the ratio of the oxidizer pressure drop to the

combustor pressure has notable influence on the faceplate temperature, while the oxidizer

post tip wall thickness has insignificant influence on the performance of the injector. To

some extent, the interaction between the velocity ratio and oxidizer pressure drop affects the
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performance of the injector, while other interactions of the design parameters have little in-

fluence. The shortest combustion length is 117. 9mm. The lowest wall temperature is 1637. 7K,
and faceplate temperature is 806. 6 K.

Key words: shear tricoaxial gas-gas injector; injector design parameters;

numerical simulation; orthogonal experiment; combustion performance;

combustion chamber heat load
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Table 3 Parameters design and simulation results

D W L. T, T
v/ . / . / / i/

No. v m
’ L. % mm mm K K
’ T 1 4 4 0.5 0.3 189.4 1637.7 806.6
T 2 4 4 1.0 0.4 180.7 1837.3 833.1
[16].

3 4 4 1.5 0.5 181.8 2053.3 875.7
4 4 6 0.5 0.4 147.9 2158.1 985.9

L, (3%)
5 4 6 1.0 0.5 147.7 2367.7 1043.7
6 4 6 1.5 0.3 146.8 2040.3 908.6
7 4 8§ 0.5 0.5 129.7 2557.0 1212.7
, 8 4 8§ 1.0 0.3 129.0 2240.2 1017.6
9 4 8§ 1.5 0.4 123.9 2413.2 1068.5
2 10 6 4 0.5 0.4 184.2 1814.6 928.1
Table 2 Form design 11 6 4 1.0 0.5 183.3 2009.1 976.0

12 6 4 1.5 0.3 184.0 1709.2 864.4

10

11

12

13

13 6 6 0.5 0.5 146.2 2386.8 1217.2
D,
' 14 6 6 1.0 0.3 147.4 2062.3 1021.8
R.

15 6 6 1.5 0.4 139.5 2238.7 1079.6

(D, XR)1» (WoX R, -
16 6 § 0.5 0.3 127.0 2289.7 1177.6

(D, X Ry 17 6 8 1.0 0.4 127.7 2484.0 1186.3

Wo 18 6 8 1.5 0.5 120.9 2623.4 1296.4

(Dy XWo)is (RyXRu)e 19 8 4 0.5 0.5 183.6 2036.0 1082.0
(D, X W), 20 8 4 1.0 0.3 190.0 1709.8 931.0

(R, XWo)y s (D, XR,), 21 8 4 1.5 0.4 177.6 1874.5 980.2
R. 22 8 6 0.5 0.3 148.6 2080.1 1125.8

(D, ¥ R.), 23 8 6 1.0 0.4 139.2 2252.0 1180.1

(R XWo), 24 8 6 1.5 0.5 138.2 2436.1 1258.6
(R.Ro, 25 8 8 0.5 0.4 119.0 2495.4 1378.9

W R, 26 8 8 1.0 0.5 117.9 2694.9 1476.1

27 8 § 1.

wl
(=]
w

119.5 2371.9 1239.7
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Fig. 3 Temperature distribution in chambers of shear

coaxial injector and tricoaxial injector
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Table 4 Results of the L. variance analysis
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Fig. 4 Influence of parameters on L,
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Fig.5 Influence of interaction of D, and R, on L.
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Table 5 Results of the T, variance analysis

S f \% F
’ b
i : D, 23186. 48 2 11593.24  27.99
R,  1699665.33 2 849832.67 2052.07
, , , ) Wo 5361. 49 2 2680. 75 6.47
’ R.. 508220. 37 2 254110.19  613.59
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Fig. 6 Influence of parameters on T Fig. 7 Influence of interaction of D, and R, on T\,
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