20144E7 A

BrAEEERESHREFRSWLX
X#E%HS: CSTAM2014-P19-0067

Jul. , 2014
EZRERITHIEUE X RERE

kiw, EXR, FHF, K &

(P EFEFERAETARF, LR 100190)

& T RARBRSEB AN ENBRGGRREBERTIRE, BTILEKIEHRRN, KRASTHE

i LRV E R AT ERN S EE R Y A RRE T FANER, DR R R R A 0 P S MR E AT R

g, HAEBEBEETRET, AZREILESERIET 2N EKERAABBNRN FHRFRMAER
Fay-Riddell AR AEBRFEMAILEELE sS%UA. HTEREHHRNME, EFRRBRNE (H30%

B) BRMNRESRETRETHREBR BB RATREMBAG N R ERR. BYEMHREREERR

XN EMBHGHRE: BEARE: B3R Righdag
SIS Plil46

0 51 &

B, EMEHHMERBZZRAMNBEETK, AMRKERTRERSEERNE 3 fF, ER—-MBBREIHRE
£ 6%k . Bk, ERFREEP LA ERESRER.

IR A

= 534 BLER By LU JLANEER AR & 1 U,
REE LA CAITRMAKAKRE, ITHREH
S BRAG PR SR BRI T EEE

LE® E N R RR# A KERFEIR
R, ERFHEEEUNE, —REEIHERR
B AT AR —, I B HGR TRAT 2T kR,

TIHER U H AT AR R R R T 8 I8 E B

P TR A TR
2 RARBLIE, o HBL B BT
B3 3 .
M. TR R AEE Rt R A
WEBRKE. Eit SR ERARELRFR T

LEMTENEE, BHAEERFERES S
GRS, RSB  TROT U AT S
BRI BB, WANELER PR,
ARSI, R, B,
FHN, EHGE, ASIE, SRS, M

BT UL E LA AR R LU, PTUAER
BPARER LR E, RELZNSHERFSGE, R

BERHELR AR LA EA R .
BEARGRMER. HBEERZEER. ERER
THEREHE R, BEELEARERNNERE

THTASNABK R REREE RS,
SAEIRK, F—HRAEBRBZZANBEFEK.

BB RRREE GRS, TESFR—EER

TR E N BT IAR R EZ PP o s
EREMNRSEER, RANEERNREER
. HK, BEERRE TGS, KBRS

WRSE M. 2014.04.20; #iTHM: 2014.05. 21
fEERIT: KR (1983-), B, #idk, THEM, BRAH R TEMMEH AR E-mail: zhangshizhongl91@163.com



s, —BRREL~LTEY, ZEARUER
RTRZEFL. HMATERUAANRS, FRAY
HI it GG E R R, RS NASTENE
SRPILFREAE, EHRELEFREL: W T
RAGENNE, BTNEERD, ERASHR
BRI AR, TR EAS FEUERRRR
8. B, RARKWSHBS E/XIFE L EE R
T RER R
AT H IR AT E R BRI RY, ®R

BEABHHORERE. YRFRETRHERE

THEBNE BB, EERERET, A%
RACGRSTT LR E sk, HABReRmETLA
Fay-Riddell AR+ Y, #Aa@ARNES REAR
WHEXNE, RIEHQBAFAREN RS RIOMER
HH—B. R LEHENFARETARENE
i RPART LR, BTFRERARRE T IHES G
AEBRBRR, KRAS AN EBERSINE
RN SRR A RFE T EAERD ©, F
SERAR R R T, BEMNERHRESER
ERMA BB ERSE RN TRE. EiLFRA
XFLESER, SERT BEBRGIHREIRE. R
BFEEOREE, EEEMATHELE SRR
.

1 FERREENESE

L1 BB EIEITIRE
FRABAEFRBEHENRBRIAS IERRE

R RIF- 14 R BE 3T . B E2RKA 831

K, HHRINEZE A4 KA =BE 7HR, B

R RER). BREHIER (HER) FMERE,

FRBRZEABEARIT. BEEFIRAANES. K

440

SMESHBEAE: EERSIBRTRATS: 5
BAET. MTRREINRTHRAKBEAMHER
FRUKE, RKRFARBRRR LT ek, &
FHRRTB R HE N EHREL, AU AR ARSI X o T AT oo
. BEREERNESRZFHRYIRERE
TR ERABRE, EREEIBFEANBBER
R EI B R, TER BB AR MHETE R
%o BRWEBBEFRRENEIFR.

XA EwEAL

B 1 BREREERRE

Fig.1 Detonation driven shock tube wave
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Fig.2 Coaxial thermocouple installation
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Table 1 Coaxial thermocouple measurement results compared with the theoretical value
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Fig.3 Single detonation driven high temperature gas
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Fig.4 Typical upstream gas pressure curve in detonation running
state
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Fig.5 Coaxial thermocouple heat-flux curve
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Table 2 Calibration coefficient of the calorimeter
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Calibration of the calorimeter by using shock wave wind tunnel

Zhang Shizhong, Dong Zhicheng, Li Jinping, Chen Hong

(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: Because of the influence of non-ideal conditions, plug-type calorimeter must be calibrated before using. High temperature
gas shock wave wind tunnel can be used to calibrate the coefficient of calorimeter, but the calculation value of theoretical heat flux on
stagnation point is not accurate as the uncertainty of high temperature gas flow parameters, so the average heat flux value of high
precision coaxial thermocouple is used as the standard heat flux value to calibrate the coefficient of calorimeter. In shock tube
running state, the precision of the average heat flux value measured by the high precision coaxial thermocouple is within 5%
compared with the theory heat flux value calculated by Fay-Riddell formula. Under single detonation operation state, the effective
experimental time is about 30 milliseconds, which can meet the requirement of the response time of calorimeter. Through the contrast
calibration experiment, the repeatability error of the coefficient is about 6%. The calibration results shows that the difference of the

coefficient between plug-type calorimeters maybe very big, which is largest up to 3 times.

Key words: calorimeter calibration; shock wave wind tunnel; single detonation; coaxial thermocouple
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