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Optimization design of thermal-system heater based on entransy dissipation theory

ZHAO Qi , TAN Yufei' , WANG Chen”

(1.School of Municipal Environmental Engineering, Harbin Institute of Technology, Harbin 150090, China;
2.School of Energy and Power, Changchun Institute of Technology, Changchun 130012, China)

Abstract; To optimize the heat transfer performance of the thermal-system heater, based on the particle swarm
optimization algorithm and entransy dissipation theory, in this paper, a minimum entransy dissipation approach for
optimization design was developed, taking entransy dissipation number as the objective function. The optimum size of
the heat exchanger was determined without the pre-set structure of the heat exchanger and the phase change of
working fluid of the heat exchanger was considered in the optimization design progress, which is different from the
traditional design calculation. The convection heat transfer coefficient of steam condensation on the shell side was
corrected by the latent heat value. For a specific thermal-system heater, the optimized design results showed that the
exchanger effectiveness was increased by about 7.8% , while the pumping power reduced by about 19.6% , indicating
that it achieved minimum power consumption when the thermal performance of thermal-system heater was optimized.
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Tab.1 Parameters of the heater for heating network
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Tab.2  Optimal structure under the entransy optimization method
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Fig.2  Curves of performance and power consumption with the
entransy dissipation
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Tab.3  Structure parameters of the heater for heating network

HfH 1.2 4.36 25
it 5 R T IR TR A R T LR,
THE T I IS AR T RE , IR T8 25 SRk
T, S5 0L3% 4. v LR 1, S8 O A M E, R
JEFERLA BTS2 e R S e el Y 52
P NIAES I AN FE 12,34 kKW [459.92 kW, T[4
T 19.61% ; 5He i 0.565 4K 40.609, 341 T 7.79%.
Rt NEER e NE NS N TDaw bR % T WA N S
AT B R B o, BN T 4.7% , 5500 % i i
RERBORIN T 2.8%.[AIF, P4k 5 T 25 FBH ) 5 1 1Y
JEFERLESA BN 8 i A BT 3, 2 340 i 4
AT M R A AR B, FLRE I B/ IME. DL AR 5 B
TS AL 30 mm , 5 T H 574 AY 25 mm,
L SRAIEFOE A D80 (E R A T ARG A, ik — 4
SRULIHA AL 5 i LA R4 P BROA A Y. B AR
Keut, T BB A T I T i R A28 ) 1
et TR .

D./m L/m d,/mm N, B, /]

1 006 0.77 2.673

R4 ERFESREBRUTEERSHLLE

Tab.4 Performance parameter comparison of the conventional method and the entransy optimization method
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