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Abstract: By contrast with the other tests, the medium tests have changed a lot, especially for the
appearance of working condition of the high-pressure and large-flow hydrogen. So, the corresponding
test techniques need to be improved. The large-flow steady pressure technology involved in this paper
is an effective way to solve such problems. The key technology issues of regulating large flow, includ-
ing the stability of pressure reducers in parallel and the controling accuracy of the critical gas flow in
Venturi nozzle, were analyzed to insure its rationality and stability. This technology was used for the
design of hydrogen blowing system. And the tests were accomplished successfully. The test results
show that the hydrogen blowing system based on the large flow steady pressure technology is reason-
able and reliable. The study provides a better technical support and practical foundation for the fol-
low-up engine test.
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Fig.1 Internal structure of pressure reducer
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Fig. 2 External structure of pressure reducer
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Fig. 3 Test principle of pressure reducer stability
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Tab. 1 Test data of pressure reducer stability MPa
BWELR 1 WA I BUEAR I BRIV
ABES

BEES FBEN BSEH BBEH BESEN SBFEH BSEH HBEN

19 11 10.8 11.2 10.8 11 10.95 11 10.95

17 11 10.8 11.2 10.7 11 10.8 11 10.85

15 10.95 10.85 11.1 10.6 11 10.8 11 10.8

14 10.95 10.85 11.1 10.5 10.95 10.8 11 10.8
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Tab. 2 Test data of pressure reducers

installed in parallel MPa
e 1T 5
AEA A
19 10.95 10.95 10.95
17 10.8 10.85 10.85
15 10.8 10.8 10.8
14 10.8 10.8 10.8
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Tab. 3 Reduction formulas for gas flow of nozzles

B S S H A2 /m Ky Co 2RHREAK
2720
1 0.012775 18.652 0.9822 mM=Cuu(°9822+\/R;T—-)\5%7
nt 1
2720
2 0.015639 27.953 09879  ¢,u=Cyp (0'9879+ VR ) &IT_
nt 1
2720
3 0.007227 5.9653 0.9870 mﬁ=Cuu(0987°+ ) 2
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Tab. 4 Uncertainty of flow measurement of sonic Venturi nozzles

1 EREERNEE Cs 0.082% 1 0.082%
2 WA G BT 1L TR 4 po 0.12% 1 0.12%
3 WEBERIA LR EE To 0.04% -0.5 0.02%
4 R AC, BT 0.002% 1 0.002%
5 BREARK Cy 0.05% 1 0.05%
B AR HEAR T E BE 0.16% VREAHEE 032% k=2
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Fig. 4 Principle of hydrogen blowing system
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Fig. 5 Maximum permissible back—pressure

ratio of critical flow Venturi nozzle
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Tab. 5 Measured data of nozzle flow under working condition of test

REFE BEEE  WETESH/MPa BERIREK  BHERR/(egsY) BRE/(kgs") BEES/MPa
W 1 8.15 300 0.6193
1 1.553 5.696
L 2 8.15 300 0.9334
R 1 11.5 305 0.8588
2 2.153 8.998
R 2 11.5 305 1.2944
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