2014 4 115
B35% Ho6H

Journal of Zhengzhou University ( Engineering Science)

O K AR (% W) Nov. 2014

Vol. 35 No. 6

XEHS 1671 -6833(2014)06 - 0001 - 04

= A XRARA BRI R ER SRS R RN

X\ @M, FHE, gk, TAK, £ A

(FBIN R =2 {7 ol 4 i A% 34 551 i

N R R O 450001)

WO Ak A H 15°.20°09 1/3 5 B 3R 4% I AR M A B BRAT A AR B, AR R 3% 4 45 4548 AR 3T A AR )
ZARRBANBABEALMAREGY 0. AL S W RABFEZARBRALHIEZ AR LKA
MM T AR T . ZARRAEEMARAIBRIAL T ;= A KBRS RAEERERZ
B ORREE GARREK B EZARAREG A AHIE M 5% ~11% , c REKEIE MMEER X,

LA MR 8. 1% ~11.1%.
KR . B AR IR R A S A
R E 43S TQO51.5;TK223.3

0 3l

il 1

EE XL g g re R s i Bt Y e
VMR I B AE AR B AL X | I BEL K A% P R BRI
5y 5T FUIR B 45 BFRIT N 5 5t B 47 07 A 4 B
PROOMES  IF B ABB A T 1994 AESZEL T L
A6 5 R T AR e A R A L, BB T O AR 4
PR S TR VAL S IR AL 3D, AR 1EL RE 8 R L %
Bk 5 TR AT R 8BRS 7 £ ) T 5 () A B 3 20
BT SE AR VAR B B B B, DT 3 5 AL
MRS HAT, TR R TR T T
() B A, R P 4 T B v (50 = T - b 4%
83 fBL P B2 Hi 7. Lutcha 265 %231 T 1/4 125k
PR e B (ELI 7 R RGE S TR BT A bR
W45 TR T — R E A T IE = A E HES A6 4
) =AM MR TR 07 6. T AT R M o A R
a7 P AR T S 45 I A 30T L MR R 1R A 4B
ATV M ) A7 L = A LB (R RR = A X)), e
R B =M X AR ™ X = 40
IX R KB CFD 43 #f 4 £ FLUENT, % %% = £ X
R L X MR AT L W A5 A 1 A VB 0 R T, A
PR PEREDL AL BT R it 2 %

I %5 B #9:2014 - 06 - 20 ;f&1T H #§:2014 - 09 - 03

XERAR SR A

doi:10.3969/j. issn. 1671 — 6833.2014.06.001

1 JL{t&E8y

1/3 W v I Al DA A 150 0 Bt B2 T b, 39
Ao 193 D) 0 45 2. SR 13 A (B SR BT A, XF
IR HCE 1T AR A5 A8 T U ) F 5 T A A T AR AR
HeAT AR AL = #f X O 1S 2 K = o XU R
FR2 I, BRI O A 5 A SR 4 T A (8] B R 0
mm , BRI 37 3 AR 55 8 SRR 1A 22 )RS 77 A )
Bl ATt (BOE BE DB D B s g R, 2
B F K G SR R RRAE 2 500 R T

FESL P 1/3 4 ] AR E BT U A R A (L T
1) AR a Sy WRBE 47 i 18] A7 78 = T 9L X 5 A6 7
b Sy 3 A SR AT AR ] B = A DX (DR 5 LA 45 4
ZHOAE R T mm B REAROR = A XEEAE ) , A
J < R D B VAR IN SO TR LT 1 iV & VA
WRTIE A1 0y 15° 20° P 21 4 FAZR LAY al (b1 ;a2 (b2,

zmﬁmm t&ﬁ)ﬁﬁﬁzﬁa&lﬁ
(a) B AR 4 (b) MU AR 44

1 EREMRREH TEE
Fig.1 Schematic diagram of helical baffles
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Tab.1 Structural parameters of heat exchanger
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Fig.2 Streamline distribution of shell-sided

fluid flow near the triangle
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Fig.3 Overall streamlines distribution

of shell-sided fluid flow
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Fig.4 Heat transfer coefficient varies with

different Reynolds number in shell side
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Fig.5 Velocity vector of section
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Fig.6 Curve of pressure drop varies with

different Reynolds number in shell side
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Fig.7 Velocity vector of triangle leakage area

EELAS B2 11 A9 02, 3 A R 5 1) 23 Sl BB al

bl AL Z =0.25 m (R8T, PR AR 2 25 80T R )
Sy AU 8 fir . i kR S or A T LR S A
SR AR R o A AR R T i — 2
X TS

28888 g

578
576
74
572
570

| se88

() FEZfARRX
B8 BEEISHE

Fig.8 Pressure distribution of section
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Fig.9 Curve of comprehensive performance varies

with different Reynolds number in shell side
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Impact of Triangle Leakage on Comprehensive Performance
of Heat Exchangers with Helical Baffles

LIU Min-shan, XU Wei-feng, JIN Zun-long, WANG Yong-qing, WANG Dan

(Key Laboratory of Process Heat Transfer Energy Saving of Henan Province, Zhengzhou University, Zhengzhou 450001, China)

Abstract; A numerical simulation of trisection-ellipse heat exchangers with helical baffles is carried out, and
the helix angles are 15° and 20° respectively, and we studied the impact of triangle leakage between continu-
ously overlapped and adjacent baffles on heat transfer and resistance performance of heat exchangers. Through
the comparative analysis about the simulation results of existing triangle leakage and that of blocking triangle
area without leakage, the results show: triangle leakage makes a more serious short circuit flow for the shell-si-
ded fluid; Triangle leakage makes heat transfer coefficient, shell-sided pressure drop and comprehensive per-
formance of heat exchanger reduce. When triangle leakage is blocked, heat transfer coefficient increases by
8.5% ~11% , shell-sided pressure drop increases marginally, comprehensive performance increases by 8. 1%

~11.1%.

Key words: heat exchanger; helical baffle; leakage; numerical simulation



