524

Hul3e =23 A 1378 A 6 £(2001)/pp. 524~531

Dry Roomu]9] & - 4% 2 ¥ 34

of & $',.9d # %9 F 5, A 94
et 7 AFEE, "Sddagn gy

Analysis of Temperature and Humidity Distribution in a Dry Room

Kwan-Soo Lee', Kwang-Ok Lim, Kang-Ho Ahn, Young-Sick Jung®
School of Mechanical Engineering, Hanyang University, Seoul 133-791, Korea
‘Graduate School, Department of Mechanica! Engineering, Hanvang University, Seoul 133-791, Korea

(Received January 3, 2001, revision received March 23, 2001)

ABSTRACT: The temperature and humidity distributions in a dry room are studied numeri-
cally by using standard k— & turbulence model. In order to evaluate effective heat and mois-
ture ventilation characteristics inside the room, the heat removal capacity and moisture ex-
haust efficiency are introduced. An effective ventilation control is analyzed by evaluating
quantitatively temperature and humidity distributions. It was found that the mean absolute
humidity inside the room was almost constant with approximately 0.1905g/kg air regardless
of the models and the heat generation rates. This was believed that the moisture generation
by workers was relatively small. 40% improvement of the critical decay time was achieved,
through the modifications of design variables.
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Fig. 1 Schematic diagram of a dry room.

Table 1 Design specifications of a dry room

Contents Unit Dimension
Geometry { LXH xW) m 5lbX2763%x24
Inlet (1.29%1.25m) EA 72
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Air flow rate m*/min 1,760
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Heat generation quantity kW 40, 80
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Fig. 2 The velocity vectors and pressure contours in the vertical and horizontal planes ( @Q=0kW):

{a) y—z plane: x=26845m; (b) x— y plane: z=0.8m (pressure unit: N/m>.

(a) 40kW

y‘

{b) BOkW

Fig. 3 Temperature distribution for the different heat generation rate at the reference plane {unit: T).
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(b} 40 kW

(c) B0kW

Fig. 4 The absolute humidity distribution for the different heat generation rate at the reference

plane (unit: g/kg air).
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Fig. 5 Modification of design variables; addi-
tion of inlets, outlets (solid blocks) and
partition (dashed line).
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Fig. 6 Temperature distribution for the differ-
ent heat generation rate at the refer-
ence plane (unit: T).
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Fig. 8 The heat removal capacity with the
heat generation rate.
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Fig. 9 The heat removal capacity ratio with
the heat generation rate.
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Fig. 11 Moisture exhaust efficiency as a func-
tion of time ( @==80kW).
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