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Study of Sheet-Flow Characteristics Outside Tube of
Horizontal Tube Falling Film Evaporator

LU Tong, LI Qingsheng
(School of Mechanical and Power Engineering, Nanjing Technology University , Nanjing 211816, China)

Abstract; In order to investigate the influence of outer liquid film distribution of the horizontal tube falling film evaporator
on its heat transfer performance, a three-dimensional model was established to numerically simulate the sheet-flow
outside the tube of horizontal tube falling film evaporator. The distribution law of liquid film along the horizontal tube in
axial and circumferential directions was obtained, and the fluctuation amplitude of film thickness was studied. The effects
of flow rate, distribution height and outer diameter of tube on the film thickness outside the horizontal tube were
analyzed. The results show that when the circumferential angle is constant, the liquid film thickness slightly fluctuates
along the axial direction of the horizontal tube. The fluctuation amplitude of film thickness decreased gradually at 6 =
10° ~20° and increased at § =150° ~170°, with the maximum value of 0. 168 62 and 0. 362 91 respectively. When 6 =
20° ~150°, the fluctuation amplitude of film thickness is less than 0.075 00, and the liquid film flow showed a steady
development trend. The circumferential flow of the liquid film along the horizontal tube can be divided into three zones:
the impact zone at § =10° ~20°, the stable zone at § =20° ~150° and the wake zone at 8 =150° ~170°. The liquid
film thickness increases with the increase of flow rate and decreases with the increase of distribution height and outer
diameter.

Keywords : horizontal tube falling film evaporator; sheet-flow ; liquid film thickness;liquid film distribution height
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Figure 1  Flow diagram of sheet-flow

outside horizontal tube
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Simulation parameters

Table 1

Tt Q/(L-h™h) AR H/mm EHME D/mm

240 10 19
270 15 25
300 20 32
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Table 2 Physical parameters of working fluid
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Figure 2 Three-dimensional grid model
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Table 3  Literature parameters
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Figure 3  Liquid film thickness verification
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Figure 4  Effect of grid number on

liquid film thickness
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Figure 5 Flow process of sheet-flow

outside horizontal tube
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Figure 8 Film thickness fluctuation distribution
along circumferential direction
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Figure 10  Effect of flow rate on liquid film thickness
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liquid film thickness
141
—&— D=19 mm

131 —e— D=25 mm
121 —A— D=32 mm

g

ELlf

<
1.0
09
0.8

0 ZIO 4;0 éO 2;0 160 1J20 140 1J60 1I80
6/(°)
|12 FIMEAIR IR L e
Figure 12 Effect of outer diameter on
liquid film thickness
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