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B, ST IR R T & EEBITSHNE
B, I T BT R AR it e, SR BUE
SOTVEVE 0T T 461 B2 m g A AR FRE LA
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2 FEAT R T Bh A (A8 40 DA B i < AR I E 22 1A AR 1)
A, W BUETE T TR 28 E #, s %
SR AT B RHUBCR R, RSN T
B 82 3 L5 R EE I T AN X R A e AN T 3 A B AL
Dy APCR AR AR, A2 A5 E
WG EAR, LI D) HRIE B B N E; 8T R I e
WFRALE, BT LA — € Yu [ A 4 m Rl R, =
[F B98N 1 FAHL ) L D 26

3.3 AR AN ARE B S ALE AR

BIE I EER I, 5 ik RGN, A
ik RGE— B S T AT LAE AR T AR 1021641
A IR B AT B A WL E] 3 B s, £ Derényi 55
NP ) Sk s S SE Rl |, Asfaw Al

Ny »
Te T, Te T, Te T,
Y S Il I 11 [
F F
U,
o
F
| Pe— [, —> ' X=

B3 I AR R

Bekele! "4 H T IR B A5 B A VA L IR 5 o A R B
1€ CHWEFE T A PLEI R R, EA T Bk T
ShAE S E AT, Asfaw f1 Bekele!" 1050 1
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1953 F 0 AR IR B0 A7 BA 1) A L5 0 1 BE 952 M. Lin A1
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B AT BRI A HLIC 1A R 5 A R B v RE, F
W T SRR T R AR R A w1 S 5 s
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R R (EAEALGE TR ML AL 2R 34
3 BTES R IR DL e B P TR R AL L ) A
HLIZ42250R P gz 425 Ry - A 252 | s [E)RE AT P ok
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Progress in study on finite time thermodynamic performance
optimization for three kinds of microscopic energy conversion systems

DING ZeMin, CHEN LinGen, WANG WenHua & SUN FengRui

Institute of Thermal Science and Power Engineering; Military Key Laboratory for Naval Ship Power Engineering; College of Power Engineering,
Naval University of Engineering, Wuhan 430033, China

With the development of molecular biology technology, nanotechnology and micro electronic technology, more and more attentions
have been paid to the microscopic energy conversion systems. The research on energy conversion mechanism and efficiency for
micro-energy conversion system is a new subject concerning the interdisciplinary integration of thermodynamics, statistical
mechanics, physics theory, etc. Performance optimization is one of the key science problems in revealing the mechanism of energy
conversion and improving efficiency of energy utilization for micro-energy conversion system. On the basis of introducing the origin
and development of the finite time thermodynamics theory, this paper reviews the recent advances of thermodynamic optimization
for three kinds of typical microscopic energy conversion systems, i.e., the thermal Brownian motors, energy selective electron
engines and the thermionic energy conversion devices, and proposes the future research prospects.

microscopic energy conversion systems, thermal Brownian motors, energy selective electron engines, thermionic devices,
performance optimization, finite time thermodynamics
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