FRAL A

2020 — 12— 08 e 2
T email: suncp@gscaep.ac.cn
DOI: 10.7693/w120210101

w ' R, IERRECRR ARSI B S 5. R
N, LSRRI ERRGERIEECER, (EARRMA I RAE . X AR AR SEEL
o TR e g5 Ky A B, Bk, anfrAdESchrizok, ERUEAHLIh TR T2
e LR A TA D 2 — A AP E PR P, 20 20 bt i T A A BRI (6]
W, ARGE TEDRE, AROEAPRIEM T LR, R RN R
A BRI ] A “F 9 e Je R AR S R A Bl % A PRI TR] AL B 5 A3 249 356 A B HL AL
el ORISR (R 35T 22 R IR ) R — R R B A e R, SRR
T8 A B A 5% T A BRI (] S8 1o o v A WS A AR R BRI R SR U RFF 98 T4, e e
A AT BIRIRT ] 38 Ty 27 e A PR AR e BT i A B A v RE K J 5

XegiE  ARIMEREDY, SERPHLL, DFBERAE R, A A

Abstract Efficiency and power are the two main parameters to evaluate the
performance of heat engines. The Carnot efficiency is the upper limit in the efficiency of a
reversible heat engine. Due to the requirement of infinite operation time in quasi-static processes,
the output power of a reversible heat engine approaches zero, with no practical value. Therefore,
how to improve the efficiency of a heat engine while maintaining its power for practical purposes

is an important scientific challenge in thermodynamics. Finite time thermodynamics, born in the
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first half of the last century, is developing rapidly to provide the necessary scientific support for

this challenge. This paper sketches the early development and present status of finite-time

thermodynamics, focusing on current investigations on the power—efficiency trade-off relation

for finite-time heat engines. To explore the relation between this trade-off and the irreversibility

of finite-time thermodynamic cycles, we introduce our recent theoretical and experimental

studies on the irreversible entropy generation in finite-time isothermal processes. Possible future

trends and applications of finite-time thermodynamics and the non-equilibrium physics of finite

systems are also previewed.

Keywords finite-time thermodynamics, optimization of heat engine, power—efficiency

trade-off relation, irreversible entropy generation
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