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Heat transfer performance test of 75 kW recuperator

WANG Jinfeng, XU Zhi-ping, YANGMo, LUMei, WANG Zhi-li, WANG Yong-hong
(College of Power Engineering , Universitv of Shanghai for Science and Technology , Shanghai 200093 , China )

Abstract: The application of equal mass flow method in high temperature recuperator test system is
discussed. The heat transfer performance of recuperator is investigated, and the heat transfer data are
analyzed. The convective heat transfer coefficient h is calculated from total heat transfer coefficient by

use of equal mass flow method (modified equal Reynolds number method) ,and the Nu-Re dimension-

less equation which is of engineering application value is obtained.
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Fig.1 Sketch of 75 kW recuperator channel section
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Tab.1 Geometry configuration dimensions of recuperator

EFRE 800 mm
TR 240 mm
ETFKE 330 mm
BBUR A R 1Gr18Ni9OTi
HEoRE 0.05 mm
HRE 2.3 mm
R 4 mm
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EiRM A B 171 K
3 0.05 mm
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Fig.2 Recuperator heat transfer performance test system controlled and detected by computer
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Tab.2 Test data of heat transfer

% Wik % He ik PR L3S

gomE  womg  #nmy  snag JP0R . BERER G EEEEER R Nu

t,/T to/T t1;/C t,/C

151.37 302.91 364.54 213.00 0.15 16.21 32.42 92.314 4 1.649 873
148.82 299.62 365.89 215.09 0.20 23.23 46.46 123.0859  2.364 377
148.94 296.07 366.55 219.42 0.25 26.07 52.14 153.857 4  2.653 435
149.62 304.23 363.58 214.69 0.30 28.36 56.72 184.6289  2.886 514
149.36 306.91 363.98 217.70 0.35 32.95 65.90 215.4004  3.353 690
150.18 306.78 363.73 213.67 0.40 39.49 78.98 246.1718 4.019 338
149. 66 301.46 364.94 210.55 0.44 41.95 83.90 270.789 0  4.269 720
150.11 306.35 365.43 217.87 0.50 46.48 92.96 307.7148  4.730 789
151.76 300. 68 365.18 221.25 0.55 46.59 93.18 338.486 3 4.741 985
151.00 296.48 364.69 219.21 0.65 51.06 102.12 400.029 2 5.196 947
153.39 298.52 364.98 219.85 0.70 52.72 105.44 430.800 7  5.365903
151.52 292.86 363.61 222.27 0.75 56.38 112.76 461.572 2 5.738 422
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Fig.3 Heat transfer measurement of mass
flow rate variation
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Fig.4 Heat transfer measurement of tcin variation
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Fig.5 Diagram of Nu-Re relation curve
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