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Experimental study on heat load of detonation tube

GON GJi-shuang' , FAN Yuxin', WANGJia-hua',
LIU Hong'?, ZHAN G Jing-zhou'

(1. College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;
2. Department of Mechanical Engineering,
Jiangsu Polytechnic University , Changzhou 213016, China)

Abstract : A pulse detonation engine (PDE) with diameter and length of 61 mm and 1 140
mm respectively , was used to get the heat loads of detonation tubes which were designed into
two types. The first one is that its heat transfer was controlled by natural convection and
thermal radiation , and the other one was mainly influenced by forced convection. The same
relations between heat load and working frequency were acquired in two conditions , namely ,
the heat load increased along with the increase of working frequency. However, with the
doubling of the frequency from 20 Hz to 40 Hz (or from 25 Hz to 50 Hz) of the detonation
tube , the heat load increased more than 100 %. In addition, the vaporizing rate of kerosene

was got at different frequencies , providing a reference for the design of PDE evaporator.

Key words : pulse detonation engine (PDE) ; heat load; detonation tube; evaporation
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PIV experimental study on flow characteristics of synthetic jets

TAN Xiao-Ming, ZHANG Jing-Zhou
(College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract : The characteristics of flowfields of synthetic jets with slot-nozzle and hole-
nozzle were investigated experimentally by utilizing Particle Image Velocimetry (PIV). The
results show that : the formations of the synthetic jets from different-nozzles are the same.
During the formation process, the rings of vortexes were generated, developed, broken
down and merged together periodically , forming a steady jet within a certain normal distance
near the orifice exit. The time-averaged flowfields of the synthetic jets were continuous and
steady. However, the slot-nozzle synthetic jet appeared wider than the hole-nozzle synthetic
jet with a bigger spreading angle. The velocity profiles of the slot-nozzle synthetic jet along
the slot-width and the horizontal hole-nozzle synthetic jet appeared symmetrically and self-
similarly. But , the velocity profiles of the slot-nozzle synthetic jet along the slot length di-
rection took on a saddle shape and disappeared with the increase of normal distance from the

nozzle.

Key words : synthetic jet ; flow characteristics; PIV (Particle image velocimetry) ;

velocity distribution; experimental investigation
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Fig.7 Plots of time-averaged velocity vectors on



