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Fig. 1 Superstructure of heat exchanger

networks with no stream splits

1.2 iR 2% B AR 4
B R 25 oA IRl Y H bR sR AR AR 255 T
AAEERE P S84 S ARk 208
F=Fy+Fy,+F,+F,

Ng Ny Ne

_COEZEZA j+z C,Z0Q) i +

i=1 j=

Ng Ny Ne

Z CZQ)LU+ZE{Z C,ZA") i+
= =17

Ny N

D (CZAY) i + Y, (CZAY) g,
i=1 i=1

(D
A Fox—BE BB, o Foo AT
FEHIAFB AT 2 T, P\ — A7 4 A A 0 0 T AR 2%
k—@EH5 k9 0~ j 50 o IR S5 R
Wk HU —3 AR CU—R AT, €, —
Hh el E R R AL ¢ — A TR AR
B €, —ihar mi A2 AR R A — B i A
7 — NG TRAFAE B B A AR 1 AN
TERH 00 AR 22 A 56 2 K AR ARt ik
%30k (10 1.

2 DDE fiftieh M 4&

2.1 DEBERE

[ B A7 1 i AL A A 35 — #F , DE Bk = %)
T EAR A R RFLEAT S48 A S RUE S B AR
T — YA IE, DE (14 Hh 18] A~ (2 3 2o 0 A o
AR Z IR ZE ] B2 3 AN Lok ™ A
fR IR AL 575 AR K TR R IR B S80S 2 G

PR H PR S 307 A SR A e AR H R bR B
ANT TSR AR R B, e A £ R — AR
AR S AR X — SRR “REHE” o PR T

AR EAE g G BT RPEAT — R 57 S SO
VepRdRfl, A AR A 2 oo X Fh A FHEEHL

i 2e e 3h 7= AR A AR 20T DARAS — A A R
GRS R 1 B AT . DE AR Ak i
2 B TLRE LA B AR S A8 SRR T I PR Ak
WSk (10 1, AR FEA .

(i)
¥
ﬁiﬁm%#m*

miﬁﬂfﬁ

_,_,-

% Ilgifi:;—n#ﬁmmm

4 5t #h1E

HHACEP I R A4
FainnH

I W E

BT

B2 DE fikiriizh
Fig. 2 Flow chart of DE algorithm

ORI, DE B3 56 4 LA B AL 28 e B 92 00 1, 25
5 S G B R . — Ll
SR R IR AR (1 )7 120 b F 2 A o 14 )
S G TR AL, 33 SR AT A B 1 i o K T o
% TE R R R o U R AR B T B )
20 AT 10 5T v 0 25 0 B G 5, PR I AR B S 4 11
T DDE B4 fi pe ik —fJt A fal i o
2.2 DDE Hi%imie

DDE 535 , H A UL A Bl P A RS T
BT L TS 2 25 T A A A 0 0 5 B U 1 LA G
FRBERACIHFREE " o ACHE T 02 ) 53 Fh 3 T 3
75T M T 0 T P AL B A 2 25
et

rmwﬁﬁ$ue¢4wr;%:ﬂiwk
5 WRAMRSE SURIBERE I A R AN R 2 5
YT AREOT T — AR . F55) ]



%4 1 Fr o b, 55 R H h 2 T8 R W B9 30 R AL A A Ak H A k) % ©511 -
3 s B R AR %R
U, G Ui ¢) = iG
Qz,cn :[ i QD(H_’,) QD(Q,) (16)
Qi,C s /ﬁ\: B
11—§§ﬁ$mﬂf £ S 1o BT B 11874 Y AW 4 S Za: I 5 QNS . Vs 4
‘ REAREE TR, Ak -

Bsm

E i o=

RS R R
AR
i

| Wit e LM |

[ wirruammn |

B3 DDE Hk425 Al
Fig. 3 The flow chart of DDE algorithm program

Hop AR E AL IR S W Rk
SR E N

(1) WIHRALRREE: 0K ik B ALA: A iR R
VBRI, AHIE ST A LS 81 1) o T RS AT Ay
N =10 x D, D A KEMGE N SR =
Q FEXF LA AT A T3 N A o

(2) AESp: XA G Rk, AR SFHLEH A

Vie = Qpec + CF = (Quc = Qi) +

CF - (Qs6 — Qug) (14)

K Vg —BRME; Quuo —HHIFMEE P 19 e fE
A Qs Qo ~ Qac Q. o —FPEEPBEALAHER
) 4 AR AT CF = 0.5 .

(3) X A3 XMER CR = 0.1 , %4 614
AL, FE ARy 28 i A

T (15)

J m
ai,(; s N b

A wl o —H5 7 A BRI RIS | AR ES iR R
Wi o) o —55 ) A ERRAMEAL ST 105 @ etk
AR o o Y ETRRRE DA A HARAS R
5 1 DI B IS A I REALEL, ¢ e
0,1 J; j, —E [1, N 3l A AL B B

(4) Meff: FeT DE S0K 9 STAEHEAL B, HUik
PR PRANS BRS8N E AT —

OB Bl A BT AR A AR AL A B O T
L fmam 1 AREE SRR Z AR, LUK B35 DE 55
LR R H I, RN, b T 2 R
FET SRR A2 1, BT LA RE B AF 1 R A L 2= s
YRR G G

3 BHIsH

3.1 &1
SRHSCHR (10,15 17 ] (5610, s B iR | 6
JREARIRAR S 4 IR AR AR L ¥ BRI AR B 2 TR
AW I T EE I AR BE ISR AE R 1 TR 4G .
=1 EH 1 RRSH

Tab. 1 Stream data for case 1

bW, e T, /C Tl C WIEBE M, /KW = C !
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Tab. 4 Comparison results of case 2
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A XGRS N A5 5 A H -5 K S 800 2B 70 A = Correlation Analysis of Microbe Fouling Resistance
and Water Quality Parameters in the Alternating Elliptical Axis Tube [T, ¥ ] ZHANG Yidong( ( School of
Automation Engineering, Northeast Dianli University, Jilin, China, Post Code: 132012) , XIA Lingdi, XU Zhi-
ming( Energy and Power Engineering School, Northeast Dianli University, Jilin, China, Post Code: 132012) , LIU
Zuo-dong ( Energy and Power Engineering School, North China Electric Power University, Beijing, China, Post

Code: 102206) //Journal of Engineering for Thermal Energy & Power. -2015, 30(4). —503 -508

For researching the effect of the water quality parameters in recycled water on iron bacteria microbe fouling resist—
ance, taking the alternating elliptical axis tube as the experimental subject , the lab analyzes the characteristics of
iron bacteria microbe by the way of grey correlation analysis on the water quality parameters effecting on fouling re—
sistance. The results indicate that the maximum weight is COD, and the minimum is ferrous ion content. With the
fouling resistance fluctuation, the pH value and electrical conductivity are increased at first and steady later on, but
the ferrous ion concentration, COD and DO are declined. Key words: iron bacteria, alternating elliptical axis

tube, water quality parameters, fouling resistance, grey correlation analysis

K T Bh A T35 SR MG 1 34 0 R AL B A AL 3R 48 = Optimization of the Heat Exchanger Network by Differ—
ential Evolution Algorithm Based on Dynamic Update Strategy [1/],7{ ] CHEN Shang, CUI Guo-min, PENG
Fu-yu, DUAN Huan-huan ( Research Institute of New energy Science and Engineering, University of Shanghai for
Science and Technology, Shanghai, China, Post Code: 200093) //Journal of Engineering for Thermal Energy &

Power. —-2015, 30(4). —509 —514

Aimed at the problem of serious non-convex nonlinear existing in the optimization of heat exchanger network, the
dynamic updating strategy is put forward to improve the differential evolution algorithm for the optimization of heat
exchanger network. By dynamic updating the individual in population instead of replacing the old population after
the renewal of all individuals in population, in the case of keeping the original population unchanged, the diversity
of the population individuals is fully used and the better robustness of algorithm is obtained to improve the global
searching ability. With cases of comparison, it is proved that when applied to the optimization of heat exchanger
network , the improved algorithm can effectively jump out of the local minimum trap in the optimization process and
get better design results of heat exchanger network than ever. Key words: heat exchanger network synthesis, global

optimization, Differential Evolution algorithm



