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Comparison of Thermal Comfort Performance Indices for Cooling Loads
in the Lecture Room
- An Conelation of PMV and EDT -

Kwang-Chul Noh and Myung-Do Oh
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Abstract

We performed the experimental and the numerical study on the comparison of thermal comfort performance
indices for cooling loads in the lecture room for 4 cases: Fan coil unit(FCU) or 4-way cassette air-conditioner
is respectively operated with the ventilation system or without. We measured the velocity, the temperature
distribution and predicted mean vote(PMV) value in the lecture room for 4 different air-conditioning methods.
Effective draft temperature(EDT) and PMV were investigated to analyze the characteristics of two thermal
comfort indices in the lecture room and.to compare their values each other. From the results we knew that
there is the similarity between PMV values and EDT's when the room is air-conditioned for cooling loads. It
turned out that definition of the control temperature is very importatnt when the EDT is calculated. Finally
EDT should not be used to predict the accurate thermal comfort in case that the temperature and humidity are
suddenly varied and the zone affected by the solar and inner wall radiation.
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Fig. 2 Schematic view of the system air-conditioner
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Table 2 Conducted experiments with different
operating conditions

case Operating conditions

1 | FCU only

2 | FCU + ventilation system

3 | System air-conditioner only

4 | System air-conditioner + ventilation system
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Fig. 3 Measuring points in the lecture room
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Table 3 Governing equations and model coefficients for numerical calculations

Continuity equation:

W(Dui)=0

Momentum equation:
P 3 ( du
axi(puiuf)_ ox ; t ox ax {(U_HI’) + ox ;

Turbulent kinetic energy equation:
ok

*_{(”J’“ u') 5

Dissipation rate equation of turbulent kinetic energy:

s

Foen (et g roef-cun s
Energy equation:
(Du )= {({j—l+”')%]+sr
where,
=0.09, Cp=1.44, Cp=1.92, u,——c%’k—, G .= (g: + g;‘;) SZL
0,=1.0, 0.=0.9, 0,=1.0, 0,=1.0
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Category Input data
Outdoor (t?ér;perature 30 s Z3} 9 Da
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Thermal conduction | Indoor wall : 3.29 5.1 A
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Table 5 Experimental results for 4 cases of operating conditions
Measuring Case 1 Case 2 Case 3 Case 4

point PMV EDT PMV EDT PMV EDT PMV EDT
1 -0.3 -1.0 -0.1 0.4 -0.6 -0.9 -0.5 -1.2
2 -0.4 -1.2 -0.3 -0.6 -0.8 -14 -1.0 NC
3 -04 -1.2 -0.3 -04 -1.1 NC -0.5 -1.5
4 -0.4 -1.1 -0.3 -0.7 -0.7 -1.9 -0.6 -1.4
5 -0.5 -14 -0.5 -1.2 -0.7 -1.4 -0.7 . -1.9
6 -0.6 -2.3 -0.4 -0.9 -1.7 NC -1.0 NC
7 -0.6 -2.0 -0.4 -0.9 -0.7 -1.7 -0.8 -1.9
8 -0.7 -2.4 -0.5 -1.1 -0.8 -2.9 -0.8 -2.2
9 -0.5 -1.1 -0.5 -0.6 -0.7 -2.4 -0.3 -04
10 -0.4 -0.8 -0.3 0.5 -0.4 -0.9 -0.5 -0.9
11 -0.8 -3.6 -0.6 1.0 -0.4 -1.0 -0.4 0.0
12 -1.6 NC' -1.7 NC -0.2 -0.2 -0.2 -1.3
13 -0.7 -2.6 -0.7 -2.2 -1.2 NC -0.7 -13

* Not calculated
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Fig. 4 Relationship between PMV and EDT
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