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Fig.3 Static calibration apparatus for Nitric Oxide concentration measurement
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Table 1 Experimental running parameter of oxyhydrogen detonation driven shock tunnel

Parameters Unit Value
ratio of hydrogen to oxygen in gas mixture - 4:1
initial pressure of oxygen-hydrogen mixture MPa 2.0
initial pressure of driven gas MPa 0.01
shock mach number in driven section - 11.85
total pressure in stagnation chamber MPa 21.6
total temperature in stagnation chamber K 8500
total enthalpy in stagnation chamber MJ/kg 19.7
useable test time ms 1.5

5 LR

F8 E9R—HMRERL R HPE 8 Te fT55 % AT KA &R H RHL 214nm 1 225.9nm,
B9 A RUOEEMBEAH B R XERI TRk, B0 5K 8 MmN ERESRET K
TR, XREN: BREARBTIESD, AHRPSIENDHEE, IRAHBERBEAERET
HASIRN, BFEF N TFE SREANRBBEFONERSRITUEY. BEXKAL
RISEEEIN T B B BIRATREBXN S BEKNER .

ATRE ERNFEME®W, R “ELE LBYHE. AALBRBERRESRERNE
B, BEIRME NO B

HE S, I BAMBEAA “EHE REHNERME 2 ix

2000 f T 2000

g 2

= 1500 - m 1 =)

> >, 1500 |

8 ! i g

Z 1000¢ \ Z 1000 |

3 3

z %00p ] Z 500}

vl w

g g

E Oﬂ E o

205 215 225 235 245 205 215 225 235 245
wavelength/nm wavelength/nm
H 8 Te TR WA Bl 9 Te ST BB 8 0 2 UL B0 2 8 6 8
Fig.8 The emission spectrum of Te HCL 23000 % i i 2

Fig.9 The spectrum curve which is obtained from the
absorptive spectrum of gas flow to selected
lines of Te HCL minus the emission spectrum

of gas flow at nozzle exit

X—ZREY, £ IF-10 BEEDHRBRBERFEX —BTRET, BREMNEARKHE
E, BERTREN NO RELSEMBIE. IHMENNO SRUTHHES AL MEMLR
N, REFSERNRBEZRFERANEN. ERIRARAXREXEAHNEER



34 il = 4 i3 2001 £ % 33 %

%2 REALTRER

Table 2 Experimental result of JF-10 shock tunnel operation

Selected lines of Te HCL Normallized incident  Normallized transmission = Number density of nitric

light intensity light intensity oxide molecule/cm?
214 0.70 0.60
o < 4.0 x 101
225.9nm 1.00 0.88
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THE NITRIC OXIDE CONCENTRATION DIAGNOSTICS IN FREE
STREAM OF A HIGH ENTHALPY SHOCK TUNNEL V

Lin Zhenbin Ge Xuezhen Yu Xilong Zhu Naiyi Jiang Naibo

Yang Qiansuo Guo Dahua
(LHD, Institute of Mechanics, CAS, Beijing 100080, China)

Abstract The paper is concerned with ultraviolet absorptive spectroscopy measurement system
for concentration measurement of nitric oxide in free strea:n of a high enthalpy shock tunnel and
test result. Our system employs Te hollow cathode lamp as liglt source and OMAIV as detection
device. The absorptive properties of NO v band (42X «- X*II ¢ransition) versus selected lines
of Te HCL (214nm and 225nm} are measured on siatic condition. The static investigation shows
that difference between twe ahsarptive coefficients is remarkable and nonlinear when the density
of nitric oxide is less than 2.42 x 10~%kg/m3.The scheme is used to process data which were
acquired during operation of JF-10 shock tunnel and concentration of nitric oxide in free stream is
determined. The concentration of nitric oxide in free stream is less than 4.0 x 10'* molecular/cm?
when total temperature is 8500 K and total pressure is 21.6 MPa. It is concluded that property of

free stream can satisfy future real gas effect simulation test.
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