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ABSTRACT: The thermal comfort of an indoor swimming pool is different from that of
general indoor space because of the characteristics of large space and the wear conditions of
swimmers, Dew condensation by humid air not only makes mold on the floor, wall and roof
but also decreases the durability of buildings by penetrating into their structures. In this
study, the characteristics of the flow field, the temperature field and the humidity distribution
in an indoor swimming pool have been examined by the numerical method to estimate the
level of thermal comfort and the generation rate of dew condensation. The results showed
that the dew condensation regions were spread widely at the eastern parts of the swimming
pool due to the insufficient air flow rate with low velocity and temperature. To prevent the
generation of dew condensation in a region, a sufficient warm air flow rate should be supplied
to make an air mixing. The values of PMV at horizontal plane of 1.5m height have the range
of —1.0~1.2, which means the suitable level for swimmers.
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Table 1 Temperature and relative humidity condition of various pools

Relative humidity Pool temperature

Type Air temperature
Pool for general public 24~29C
Competition swimming 26~29C
Diving pool 27~29C
Pool for infirm 27~29C

Spa 27~29C

50~60% 24~29TC
50~60% 24~28T
50~60% 21~327T
50~60% 29~35T
50~60% 36~40C
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Fig. 1 Schematic of an indoor swimming pool.
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Table 2 Governing equations and model coefficients

Continuity equation ;
_d _
a xi (p ul) - 0
Momentum equation ;

a d
2 louu) ==L+ P Gt ) G+ 52

u;
T |+ esib(T— T,
Turbulent kinetic energy equation ;

%(puik)=%i{(#;+ ) ok ]+Gk+ Gy—

ox;

Dissipation rate equation of turbulent kinetic energy ;
( 0e £ 5_2
pue)= .U/+ %, +Clsk(Gk+ C3.Gs)—Csye0 &

Energy equatlon ;

9 0 [{# #\OT
3xi(puiT)_ 9x,-{( oy + O; ) ax,}
2
where, M:_C,%k_
Ou;  Ou\dw; . _ mgiB 9T
Ge= (ax, + axj)axi’ Co="5," ox,

C,=0.09, C,.=144, C,.,=192, C3,=10
0,=1.0, 6.=09, 0,=10, 0,=1.0
Humidjty conservation equation ;
8 am
(pu m)= ( Dr-s.; Sc )8x,

where, Sc, 0.7, D=2.88X10">m%s
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Table 3 Heating loads in the swimming pool Table 4 Boundary conditions for present study
Location Heating load [W] Location Conditions

Roof 30,142 Roof u=v=w=0, g=—58.35 W/m®
Eastern wall 6,090

Western wall 6,643 E%sgﬁm u=yp=w=0, g=—80.13W/m’
Southern wall 23,897

’ Western e —_ 2

Floor 5,937 wall | %= v=w=0 ¢=-804W/m

Infiltration 132,092 So\t;]t;lﬁm u=v=w=0, g=—"77.22 W/m?

Total 204,801 North
Ovrvtaﬁm u=v=w=0, g=0W/m’
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Fig. 5 Region with 100% of relative humidity.
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