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Study on Numerical Simulation and Structure Improvement of

S-Trioxane/Water Heat Exchanger
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Abstract ; In order to solve the failure problem of s-trioxane/water heat exchanger used in a large chemical industry, a

numerical simulation on the fluid flow and heat transfer of the heat exchanger was established by using ANSYS

FLUENT15. 0 software. By the analysis of the velocity field , temperature field and pressure field, the cause of the failure

was found, and it put forward a measure to modify the structure. The improved rationality of structure was verified by the

mean of numerical simulation. The research results show that the field distribution in the inlet and outlet of shell and

tube tends to be uniform after the structure improved. The impact force of the fluid to the tube bundle is reduced and the

stress distribution around the tube bundle is improved. The accidents could be effectively prevented after the structure

improved.
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Structure scheme of
s-trioxane/water heat exchanger
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Figure 2 S-trioxane inlet of heat exchanger
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Figure 3 Flow pattern of structural model
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Figure 4 Velocity, temperature and pressure contour of heat exchanger
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Figure 5  Structure of improved heat exchanger
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Figure 6 Flow pattern of improved model
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Figure 7 Velocity, temperature and pressure contour of improved heat exchanger

3.2.2 JIEHEIEX L
32 NI AR S G AT R BUE TS R
AL TR B, Bt S ) 5 R A5 BRI 4
o HFIAT B WP, 45 Fe TR FEms A g, e
R S N0 o 3K 1B B 5 A %) A A A% A BE B i R
KRR A R A5
A2 AR AR A

Table 2 Result of numerical calculation

¥k A ot/ W SRR/ W JEF%/ Pa
JRIARETY R 3 072 566 3 063 029 2472
e 3 053 492 11 527
PR R 3 106 589 3130 051 2 567
R 3153 512 25 732

4 gip

1) ST A H b L R S 85 40
BT T 3 IR K 28 2 2 e 9 D
COAEFPRRSE 11 A 350 AR 1 — U, B HPR S2 H h
ol BRI R A7 3R R R ) @5
FRE P10 A AR 2 AR DS BRI 40 A R 49,
FEREMLARAE A 1AL LRI B, 8 5 R AP AR
4L 36 e P T 501 2 AL, o
B

2) U FEARHE A B AL E, IR AE E 1AL I B
PR . BUERIEE A BRI AT AR | AR
ANZS g RIS, B8t By v AR e H S T i it , A
i RN N R L T =0 TR | PR N E AN 1 2 AR 7TKEN
il R s TS . e RREE
LB PR AT IR R I R SR A

3) HRH IR 235 FA AR IR R e a0t i 45 A A AR o A o
KBRS, S BREC I B 45 R A5 A RE S AT 31 0, T
EREMSTAR Y FEREHAA B 38, 5 0 ST R R ) A8
AT, XA F) T AR AR AR )

S0k
[1] BELLK J. Heat exchanger design for the process industries [ J].

Journal of heat transfer,2004 ,126 (6) :877 —885.

(2] A, g o04e. & 7o R 3 3 2 50 o 0 20 B9 BUE AR RS2 R B

FLJ]. % % A % $ 4R ,2003,37(9) :889 - 893.

(3] #2d % AXBBEREERI[M] 4 B AEAF

R ,2009.

(4] Zwod &UX, k4%, 4 FRABABE(M]. b FERE L

H R4, 2010.

(5] ZB. I hAHABENE LEMEHRHL]]. &M EHK,

2010(3) ;145 - 146.

[6] WM. 2. —6FRRMBENAFELBEESHI]. B

Aot Tik & 2014,17(11) :67 - 68.

(F4% 93 1)





