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Flow and Heat Transfer Characteristics of Shell Side
of Embedded Louver Heat Exchanger
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Abstract: Aiming at the phenomenon that the flow dead zone is easy to form behind the baffle plate of the
common bow plate heat exchanger, the optimization design of the baffle plate was carried out, and an embed-
ded louver heat exchanger was proposed. The computational fluid dynamics software Fluent was used to obtain
the flow field distribution of shell side of the embedded louver heat exchanger, which was compared with the
common bow plate heat exchanger. The effects of louver angle and number on the performance of the heat ex-
changer were analyzed. The results show that compared with the common bow plate heat exchanger, the lou-
ver guides part of the fluid through the baffle plate. so that the area of the dead zone in the embedded louver
heat exchanger is significantly reduced, and the flow field distribution is more uniform. The effect of reducing
the shell-side fluid pressure and increasing the shell-side heat transfer coefficient is obvious. In the scope of
study, when the louver angle is 60° and the number is 4 pieces per group, the comprehensive performance of
the heat exchanger is the best, and the comprehensive evaluation factor can reach to 1. 76-2. 05.
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Fig.1 Model of common bow Fig. 2 Assembly model of tube bundle
plate heat exchanger of embedded louver heat exchanger
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Tab.1 Primary geometric parameters of heat exchangers
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Fig.3 Sectional grid diagram of two heat exchangers
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Tab. 2 Working condition setting of example

o/me s !
LT T 6/ (%) m/F
a b c d e
jé%;ggﬁ T o — — 0.50 0.75 1.00 1.25 1.50
TH 1 30 6 0.50 0.75 1. 00 1.25 1. 50
T8 2 45 6 0.50 0.75 1. 00 1.25 1.50
P T AR T3 60 6 0.50 0.75 1.00 1.25 1. 50
AR TH 4 60 4 0. 50 0.75 1.00 1.25 1.50
T 5 60 8 0.50 0.75 1.00 1.25 1.50
T 6 60 10 0. 50 0.75 1.00 1.25 1.50
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Fig. 6 Shell side velocity nephogram and local velocity vector graph of common bow plate heat exchanger
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Fig. 7 Shell side velocity nephogram and local velocity vector graph of embedded louver heat exchanger
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