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Abstract

The flow and the moisture contamination of the dry room in the manufacturing process of lithium
ion battery are analyzed numerically by finite volume method. Standard k—¢ turbulent model widely
applied in predicting turbulent flow is adopted in this study. Moisture contamination and distribution are
studied by assumption of two cases; one-point generation and uniform generation throughout the room.

To evaluate ventilation efficiency on moisture contamination,

scales of ventilation efficiency are

introduced. From these analyses, moisture. contamination is strongly dependent on the flow field and the
radius of moisture contamination can be reduced by closing a part of outlets in a dry room.
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Fig. 1 Schematic diagram of the present
dry room model

Table 1 Specification of room model

contents unit dimension
Geometry (LXx WxH)| m |51.5x27.63x2.4
Inlet (129%125 m) | EA 72
Outlet (2.5%0.81 m) EA 12
Air flow rate m*/min 1,760
Ventilation number | N/min 05
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Table 2 Boundary conditions for numerical
simulation

w,=0 mss, u,=0.25 mis, k=0.0054%
Inlet

e=C,k"5/(0.5D,), C=0

uy=0 mis, u,=1.2 ms, & =0,
QOutlet oz

e g 9C _,

9Z " "oz
Wall U, Uy, = 0 miss, —% = {, g—g =

* suffix : #, n- tangential, normal component
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(a) Source position : 4

(b) Source position : C

(c) Source position : E
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(f) Source position. : J

Fig. 4 Distribution of dimensionless moisture concentration at the horizontal x— y planes [ 2 = 1 m]
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(a) Source position : A4

(b) Source position : C

(c) Source position : E

(d) Source position : F

(e) Source position : H

(f) Source position : J

Fig. 6 Distribution of dimensionless moisture concentration in the modified dry room model
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