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Experimental study on temperature distribution
in rocket exhausted flow field

XU Qiang, LI Jun, CAO Cong-yong

(Coll. of Mechanics, Nanjing Univ. of Science and Technology, Nanjing 210094, China)
Abstract: Temperature distribution of solid rocket exhausted plume was studied to optimize the loading equipment design and
avoide the thermal damage. Fine wire thermocouples were used to measure the total temperature distribution of the rocket engine.
There are several stages in temperature-time history corresponding to the work procedure of the rocket engine. Thermal damage zone

was obtained. This distribution pattern is the same as theoretical structure, but it differs with numerical simulation result in some de-

gree. The measurement error of fine wire thermocouples is discussed briefly.
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Table 1 Measurement positions

Position index 1| o2 3 4 5 6
Radial position (/D,) | 0 | 5.9 | 11.4|23.6|32.3 | 40.3
Axial position (z/D,) | 27.8 [ 41.6 | 76.4 [111.1]145.8]180.6
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(a) Chamber pressure -time history

(b) Typical temperature - time history

(c) Exhausrte flow images

Fig.1 Typical parameters recorded in the experiment
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Fig.2 Mach contour for temperature correction
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Fig.3 Total temperature distribution in three stages
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Fig.4 Comparisons of measurement
and numerical simulation
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