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Abstract: Continuous high enthalpy tunnel including injector tunnel and vacuum tunnel are playing very
important roles on the air—breathing hypersonic technology research. For the sake of keeping away from the com-
plexity of makeup and rigorous parameter matching and the lower injector efficiency of the injector high enthalpy
tunnel and limitation of continuous exhaust of the vacuum tunnel, a new type of high enthalpy tunnel, i.e. ex-
haust high enthalpy tunnel with pumping, is presented in this paper. It adopts a combined exhaust system which
is made up of a pump actualizing continuous exhaust and a vacuum pot used for fast start—up. The experimental
results show that this type tunnel can realize continuous exhaust and can start up under the 55% model blockage
condition, so the application prospects can be anticipated.
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Fig.1 Sketch of the high enthalpy tunnel with injector
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Fig. 2 Sketch of the high enthalpy tunnel with pumping
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Table 1 Operational parameter of the high enthalpy wind

Ma p(,/MP‘d TO/K C/(kg/s) /*Lu:n /~'L02 /J“r\2 k M

40 135 900 396 0.10 021 0.69 133 278

55 410 1330 214 0.178 021 0.612 1.29 27.1

60 489 1480 139 021 021 058 1.28 26.8
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Fig. 3 Diagrammatic sketch of a large pump

Fig. 4 Makeup of vacuum pot plus large pump

Fig. 5 Practicality of pump
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Table 2 Calculation results for the high enthalpy wind

G/ Gnlo / G ! P/ Voun !

Number of

M
“ (kg/s)  (kg/s) (kg/s)  kPa  (m”/min) the pump
4.0 39.6 6.8 46.4 65 1500 2.94
5.5 21.4 8.2 29.6 45 1400 3.07
6.0 13.9 6.5 20.4 35 1300 3.02
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Fig. 6 Switch control of combination exhaust
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(a) Experimental results at Ma=4.0

501
40 -
301
= —o— Test cabin/kPa
20 - —-o— Vacuum pot/kPa
—+— Large pump/kPa
10 - —o— Heater/MPa
N ———————
0 10 20 30 40 50 60 70
t/s
(b) Experimental results at Ma=5.5
35
30+
25
20 t
Y —o— Test cabin/kPa
15t —o— Vacuum pot/kPa

—+— Large pump/kPa
—o— Heater/MPa

0 10 20 30 40 50 60 70
tls

(¢) Experimental results at Ma=6.0

Fig. 10 Experimental results of operational parameter
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Fig. 11 Measurement results of flow field at Ma=4.0
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Fig. 12 Measurement results of flow field at Ma=5.5
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Fig. 13 Measurement results of flow field at Ma=6.0
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Fig. 14 Experimental results of scramjet engine
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