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Numerical Analysis of Moisture Ventilation in the Dry Room

Kwan-Soo Lee' , Kwang-Ok Lim, Young-Sick Jung®
School of Mechanical Engineering, Hanyang University, Seoul 133-070, Korea
*Graduate School, Department of Mechanical Engineering, Hanyang University, Seoul 133-070, Korea

(Received June 9, 2000; revision received August 25, 2000)

ABSTRACT: In this paper, the characteristics of moisture ventilation in the lithium ion bat-
tery manufacturing dry room are studied numerically using standard k—e¢ turbulence model.
Both the steady-state and the unsteady behaviors of moisture ventilation are analyzed by
considering local and uniform moisture generation. In order to evaluate the characteristics of
moisture ventilation, three scales of ventilation efficiency and characteristic ventilation time are
presented from the numerical results. It was shown that moisture distribution was dependent
strongly on the flow field. The characteristics of moisture ventilation were improved by 20%
and 40% in terms of the lst scale of ventilation efficiency (SVEIL) and the 2nd scale of
ventilation efficiency (SVE2), respectively, through the modifications of design variables such
as the addition of inlets, outlets and partition. A significant improvement in the characteristic
ventilation time and the moisture exhaust efficiency was also made by these modifications.

Key words: Dry room(A€ 3%4), Lithium ion battery(81F ©]& =), Scale of ventilation
efficiency (371 £€ 2|4), Moisture contamination(522.4)
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Fig. 1 Schematic diagram of a dry room.

Table 1 Design specifications of a dry room

Contents Unit Dimension
Geometry (LXHXW) m 515%X27.63%X2.4
Inlet (1.29X1.25m) EA 72
Outlet (25%0.81 m) EA 12
Air flow rate m’/min 1,760
Ventilation number  N/min 05

Table 2 The positions of local moisture gen-—
eration in the reference plane (z=1m)

A B C D E

x 3.65 1525 2685 3845 5005
y 1382 1382 1382 1382 1382
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Table 3 Boundary conditions

wy= —0.25m/s, k= 0.005%"

Inlet
e= C,k%/(0.5D), C=0
Vor = 1.2 m/s, —gf =0,
Outlet 3 aC
L =0, 55 =0
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Wall u, v, w=0m/s, 3z 0, 92 0
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Fig. 2 The velocity vectors and contours of pressure in the vertical and horizontal planes:

(a) y— z plane :

x=26.845m; (b) x— z plane :

y=13.815m; (c) x— y plane : 2=1m.
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Fig. 3 SVEQ in the reference plane for local moisture generation in the basic model: (a) point A;

(b) point B; (¢) point C.
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24m.
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Fig. 5 Modification of design variable: (a) ad-
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Fig. 6 SVEQ in the reference plane for local moisture generation: (a) modified model 1; (b) modified
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Fig. 7 SVEO for uniform moisture generation
in the modified model 2: (a) z=1m;
(b) z=24m.
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Fig. 9 Moisture concentration in the reference plane for unsteady local moisture generation of
point E: {(a) basic model; (b) modified model 2.
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