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Fig. 1 Unitary cell
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Fig. 2 Programming process of the synergy angle
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Fig. 3 Predicted average Nusselt number as a

function of Re with different P/H
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Fig.5 Average synergy angle as a function of Re

with different P/H

I TA] Ff AT LA S W8 3L e PR Y i 555 18] 5 R
FEAHR M FE BT, P/H =3 B 30 B % o F i
- 243 T3 1) A g /0 5 1 8 A AR SR e e 5 SR T
Bl T8 Vi RO AL A 0 A ) 454 RS B 4 FA LT
PPA7 e i R A P )£, o il D00 L 77 70 3 i 22 1
PR R A8 B TE A5 A O 60° A 8 AR g 1 7
T IX — T VR L X 3 rh R AL A A
JIT AN B ).

K6 g T P/H=3 B soc ik b i b m
F AL AL Hrp i Sk 07 1) s 2307 ). Jrpn]
LAt B 2258 F1 2 60° 1 P JBEUAL AR 78 B TR 1
2R IR BRI e AL A% ) 38 K ik R0l 2 A6 T2 )
Je A0 St AR L U IR i AR FE I A LA A7 AR
P B /N DX I 0 o O A R AR f s T

LoV

{2

: NGRS
G (T
l\\i‘:io > \\)G‘C\X

o

~8 /.

—
5\:*.):5,9 —

B6 P/H=3RETLE&KTHEMFHELHA
(Re=100)

Fig. 6  Synergy angle isoline in the midplane for
P/H=3 (Re=100)

A5 K BT i A PR SR 5 0 A AN 2 Sy it
— 2 i A AL IR AL T A B R Y B
4.2 SIS S T s 3 By Il 53 e

% HOTIR S Lt P/ H = 3, % [ 22 4 £
(1 BT AR PN A PR P E AT SO T3 3R ] B ]
58 tE— A WY 0 B B SR ANTE 7.8 TR,

30

25+ //‘/M
ol /
S15¢
101 9/9/9/9/0
~-0° —%-30° —A-60°

5T —590° —5—120° ——150°

0 100 200 300 400 500 600
Re

K7 AREX4EAT Nulli Re Tt I

Fig. 7 Predicted average Nusselt number

as a function of Re with different

corrugated angles
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Fig. 8 Average synergy angle as a function of Re

with different corrugated angles
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Field synergy analysis of primary surface recuperators

WANG Wei" .,

LIU Yan-yan

( School of Energy and Power Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Under the research on the key technology of the highly effective and compact recuperators of

microturbines, the numerical simulations on the heat transfer and flow for the sine-wave crossed-corrugated

primary surface recuperators are conducted. Especially, the field synergy principle is proposed to analyze the

heat transfer characteristics of recuperators with different corrugated angles () and the ratios of pitch to

height (P/H). The results show that the field synergy principle not only guides the heat-conduction

enhancement, but also indicates the structural optimization way for the future.
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