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Study on Thermal Performance of Water-QOil Continuous
Spiral Baffled Heat Exchanger

LYU Si-cong,DAI Shou-bao,PAN Si-yan, YANG Guang
(No. 703 Research Institute of CSSC,Harbin, China,Post Code ;150078)

Abstract: The physical and mathematical models of continuous spiral baffled heat exchanger were estab-
lished by the method of CFD( Computational Fluid Dynamic). The effects of different crude oil flow rates
and helix angles on the flow field , heat transfer and resistance performance of spiral baffled heat exchanger
were studied under the conditions of water in the tube side and crude oil in the shell side, and the correla-
tions of Nu,f and Re of the spiral baffled heat exchanger during water-oil heat exchange were fitted. The
results show that compared with other smaller helix angle heat exchangers, the shell side pressure drop
and heat transfer coefficients of spiral baffled heat exchanger with helix angle of 22° gradually decrease,
and its comprehensive heat transfer performance is the best. The relationship between the resistance coeffi-
cient and the convective heat transfer coefficient in the case that the crude oil in the shell side is laminar
flow is fitted to better guide the thermal design of the water-oil continuous spiral baffled heat exchanger.

Key words: continuous spiral baffle, CFD,convective heat transfer coefficient at unit pressure drop
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Tab. 1 Structural parameters of heat exchanger

Z # HOHE
FEfkSME BEJEE/mm 377 x 12
WAL BEJE/ mm 19 x2
PR 82
AR AR K/ mm 2 400
et L I/ mm 25
Ul A HAR/ mm 73
Sk s AR/ mm 40
R H N/ mm 40
xR2 RWRILASE
Tab.2 Geometric parameters of baffle
PR BT/ () S/
1 10 194
2 12 234
3 14 274
4 16 315
5 18 357
6 20 400
7 22 444
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Fig. 1 Continuous spiral baffled heat exchanger

( cross-sectional view )
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Tab. 3 Comparison of experimental and

simulated results

. SMEREREY Fe e FRE T )ES
L W (m*-K)™! W (m*-K)! [%/Pa
Sy 77.05 80.09 1340
AL 76.67 79.79 1310
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Fig.2 Contrast curves of convective heat transfer

coefficients in the shell side
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Fig. 4 Contrast curves of convective heat transfer

coefficients at unit pressure drop in the shell side
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Tab. 4 Fitting parameters of resistance coefficient

relationship in the shell side

o FeMiERE/Pa eI BB UL Re
1 43 064.28 1 276.475 5.971 741
2 34 982.56 1 508. 603 4.950 932
3 30 521.46 1 804.671 4.228 175
4 27 505.67 2 149.488 3.677 841
5 25 970.37 2 606.791 3.245152
6 24 830.67 3 128.96 2.896 296
7 23 487.24 3 646.612 2.609 276
8 135 986.3 644.926 6 14.929 39
9 113 018.6 779.818 2 12.377 33
10 99 937.58 945.456 6 10.570 44
11 85 000. 36 1 062. 805 9.194 603
12 86 837.26 1 394.615 8.112 879
13 84 004. 62 1 693.693 7.240 741
14 80 217.89 1.992.732 6.523 19
15 255 730.2 473.758 7 23.886 97
16 212 150.4 571.804 19.803 73
17 192 563.5 711.617 6 16.912 7
18 186 601.3 911.396 6 14.711 37
19 167 184.4 1 048.827 12.980 61
20 162 287.6 1278.136 11.585 19
21 156 202.4 1515.742 10.437 1
22 390 468.3 382.609 3 32.844 6
23 353 268.6 503.620 1 27.230 15
24 300 104.2 586.596 6 23.254 93
25 278 956.3 720.648 7 20.228 1
26 264 839.1 878.789 5 17.848 35
27 268 753.6 1 119.543 15.929 64
28 249 786.3 1282.038 14.351 03
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BT A ELERNAE T TEE LN Re 162 ~ Tab. 5 Fitting parameters of convective heat transfer
32 il coefficient relationship in the shell side
FE BEIRE N Nu/Pr'/3 T Re
>0 R 1 17. 686 44 0.793 469 5.971 741
4sr REAME 2 17.322 43 0.777 123 4.950 932
401 3 17.031 62 0.764 082 4.228 175
S 357 '-. .. 4 16.980 31 0.761 781 3.677 841
£ 30t T . 5 17.236 63 0.773 286 3.245 152
25F T 6 17.023 34 0.763 713 2.896 296
20F 7 17.241 22 0.773 482 2.609 276
L5 oo oF 10 13 9 Ts 8 17.898 63 0.802 99 14.929 39
log(Re) 9 17.657 43 0.792 155 12.377 33
10 17.371 27 0.779 327 10.570 44
BS SUEDRMANEXR 11 17.379 86 0.779 704 9.194 603
Fig. 5 Fitting correlation of resistance coefficient in 12 17,324 04 0.777 195 2 112 879
the shell side 13 17.413 65 0.781 232 7.240 741
14 17.489 47 0.784 621 6.523 19
4.2 mMxREERRBXAXME 15 17.954 65 0.805 49 23.886 97
S FE M RAL IR BN RN R B 4%, — % 16 17.775 2 0.797 444 19.803 73
SR TR TR AT 24 PR 3 77978 0.78498) 16,9127
BN 2 A e W YR AT R 18 17.515 45 0.785 796 14.711 37
548 P A SR T L 19 17.675 13 0.792 958 12.980 61
Nu = CRe"™ Py" (9) 20 17.588 45 0.789 06 11.585 19
21 17.59 19 0.789 405 10.437 1
U Nu—35 B8R B Pr—R B AG m on— 5L 2 17.979 01 0.806 585 32.844 6
HR 8 271 7 40 P A I A A T T A P A R 2 17. 847 66 0.800 7 27 230 15
FEMITFALHIT B LKA X W 0.3<sn<0.4,H 24 17.643 38 0.791 535 23.254 93
Mon=1/3, F FEEE BT B origin #H176 2 25 17.597 26 0.789 46 20.228 1
4, UL log( Nu/Pr'”™) R\ a4, log ( Re) S Ak AR AE 26 17.703 73 0.794 237 17.848 35
,ﬂﬂ6ﬁﬁ‘ﬂ?o #%m%/J‘:iﬁffxiﬁfEL#ﬁF@ 27 17.657 2 0.792 155 15.929 64
VST, ER R H ) — O bR R 0 2R 2X  A  E » Tee® Lo S
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I 6 A S R, WL € =9. 88, oseh " dewn
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BAE S HSRE G2 Y Re 15 2 ~ Fig. 6 Fitting correlation of heat transfer coefficient in

. the shell side
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