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Fig.1 Mounting of the self-renewing thermocouple
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Fig. 2 Transient temperature at inner surface of throat insert

and pressure inside combustor during test with black powder
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Fig. 3 Transient heat flux at inner surface of

throat insert during test with black powder
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Fig. 4 Test with double-base propellant
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Fig. 5 Transient heat flux during test with

double-base propellant
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Fig. 6 Rate of variance of transient temperature during

test with double-base propellant
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Fig. 7 Test with composite propellant
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Fig.8 Transient heat flux during test with

composite propellant
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Fig. 9 Rate of variance of transient temperature during

test with composite propellant
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Fig. 10 Transient temperature and heat flux at inner

surface of nozzle of a terrier booster
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Measuring technique for transient heat flux at inner surface of
throat insert of solid rocket motor nozzle

LI Hong-shun * ,ZHANG Jian ,TAN Jian-wei ,DU Rui-bing' ,WANG Gang' ,ZHANG Hai-long'
(1. The 41st Institute of the 6th Academy of CASIC, Huhhot 010010, China;
2. School of Science, Wuhan Institute of Technology, Wuhan 430074, China)

Abstract; The “self renewing” fast response thermocouple developed by the Nanmac Corporation, USA,
was improved,and employed to measure the transient temperature and heat flux density at the inner
surface of the nozzle throat insert of a solid rocket motor, Measurements were conducted with a
laboratory scale motor,whose inner diameter of throat insert was 18 mm, Ignition tests were conducted
with black powder, double base propellant and composite propellant respectively. The experimental
results show that the present measuring technique is feasible.

Key words: solid rocket motor;nozzle;heat transfer ;measurement
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