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(1. Shaanxi Key Laboratory of Low Metamorphic Coal Clean Utilization, School of Chemistry and Chemical Engineering, Yulin University,
Yulin, Shaanxi 719000 ; 2. Research Center of the Ministry of Education for High Gravity Engineering and Technology,
Beijing University of Chemical Technology, Beijing 100029 ; 3. Xi’an Tap Water Co. , Lid. , Xi’an 710082
4. Pipeline Transport First Branch, Shaanxi Yanchang Petroleum Co. ,Ltd. , Jingbian, Shaanxi 718500, China)

Abstract; The heat transfer and pressure characteristics of a tube heat exchanger (THE) with plates and 45° plate
inserts have been studied. The results show that both these characteristics improve with increasing number of insert
groups (N) and Reynolds number (Re). When Re is greater than or equal to 2.6 x 10*, the pressure increases
significantly. When N is higher than 6, the heat transfer performance of THE with plates is slightly better compared
to that with 45° plates, while the pressure performance is significantly increased. However, the best effects are ob-
tained by restricting the number of insert groups to no more than 9. The results also show that the heat transfer per-
formance of the THE with plates and 45° plates is respectively 1. 66 —3. 47 times and 1. 67 —3. 38 times that of a
THE without inserts, while the performance enhancement in terms of pressure is 6.25 —29. 57 times and 3. 61 -
10. 77 times, respectively. When Re is in the region of 1.9 x 10", the maximum comprehensive evaluation factor
(M,..) for plates and 45° plates is about 1.24 and 1.57, respectively, showing that the performance of the 45°
plate heat exchanger is better. In a further study, a numerical simulation method is used to simulate the heat trans-
fer and flow characteristics. The results show that a secondary flow in a THE with angled plates can be produced
due to the rotation of the flow field, and the heat transfer is enhanced while the enhancement of pressure is de-
creased. Consequently, the presence of angled inserts can effectively enhance the heat transfer performance of a
THE.

Key words: tube heat exchanger; 45° plate insert; comprehensive performance evaluation factor; numerical simu-

lation
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