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Evaluation of Thermal Comfort and Ventilation Performance in the Lecture
Room with Ventilation System and Two Different Air—conditioning Systems:
System Air—conditioner or Fan Coil Unit
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ABSTRACT: In this paper, thermal comfort and ventilation performance characteristics in the
lecture room with the ventilation system and two different air-conditioning systems, system
air-conditioner or fan coil unit, were evaluated by experimental and numerical methods. We
compared the measured data with the computational results of the predicted mean vote and
carbon dioxide concentration. Additionally the ventilation effectiveness was calculated numeri-
cally. From a viewpoint of the uniformity of PMVs in the lecture room, the thermal distri-
bution performance of the system air-conditioner was more effective than the fan coil unit.
Carbon dioxide concentration and ventilation effectiveness were barely affected by the type of
the air-conditioning system.

Key words: Thermal comfort(29 #3 %), Ventilation effectiveness(7]&.&), Carbon dioxide
concentration(¢} At 8€ A ¥ ) System air-conditioner(X]2&olo] ), Fan coil unit
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Fig. 1 Schematic design of the lecture room.
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Table 1 PMYV index
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Fig. 2 Measuring points in the lecture room.
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Table 2 Governing equations and model coefficients

Continuity equation : 7‘1— (ou)=0

Momentum equation ° %(pu,ui) -—i+———{(,u+/z,)(g ax )}+Su

ox;  dx;
Energy equation : —(pu )= {(_.Ll_+ l‘t) gz‘ +S;
Turbulent kinetic energy equation - a_x(p“fk)=a_x.{( +_)a_k] Go—
¢ i
2
Dissipation rate equation of Turbulent kinetic energy : -ﬁ—.( pue)= 59_ ( i ) g_ } +G, Cle _¢, _E];
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Concentration equation * o) {u.' 5 o ax, Sc +1
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Table 3 Boundary condition
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Fig. 7 PMV distribution of the x-z plane at y=1.1m for air-conditioning system.
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Fig. 9 CO2 concentration distribution of the x~z plane at y=1.1m for air-conditioning system.
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