Vol. 59 No. 10
October 2008

(4 T e (1

Journal of Chemical Industry and Engineering

$59% 5 104

2008 4E 10 H (China)

MR AR IR E A SR N IE R

REH, A%, RHA, 2XE
GERRFMAMZE 2B, WRESI N TRYFME LG LR, JLat 100084)

R . BB IR 2R SR RN 5 A8 R O () B

hESERS: TK 172 X EAFRIRAD: A XEHS: 0438—1157 (2008) 10—2460—05

Demonstration of uniformity principle of temperature
difference field for one-dimensional heat exchangers

SONG Weiming, MENG Ji’an, LIANG Xingang, LI Zhixin
(School of Aerospace of Tsinghua University, Key Laboratory for Thermal Science and Power
Engineering, Ministry of Education, Beijing 10084, China)

Abstract; The uniformity principle of temperature difference field is a phenomenological principle, which
has not been theoretically proved. For one-dimensional two-and three-stream heat exchangers, the
extremum principle of entransy dissipation was used to optimize the heat transfer process by variational
calculus. It was indicated that the temperature difference field between the hot and cold fluids should be
completely uniform if the entransy dissipation reached a minimum for a given heat duty, or if the heat duty
reached a maximum for a given entransy dissipation. So, the uniformity principle of temperature difference

field of heat exchangers was primarily proved.
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Fig. 1 Schematic diagram of variations of hot and

cold fluid temperatures along flow direction
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Fig. 2 Schematic diagram of temperature variations of

fluids along flow direction in three-stream heat exchanger
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