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Simplification of PMV through Multiple Regression Analysis
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ABSTRACT: The purpose of this study is to present a simplified model of predicted mean
vote (PMV) using multiple regression analysis. We performed the experiments and the
numerical calculations in the lecture room during summer and winter to simplify PMV. And
the multiple regression analysis on PMV was conducted to estimate the contribution of
independent variables toward PMV. From the multiple regression analysis, we found that the
effect of independent variables on PMV followed in order, clo value>air temperature>air
velocity>mean radiant temperature>relative humidity. And the simplified PMV was proposed
through a few assumptions and then was compared with original PMV. They had a good
agreement with each other. Additionally, we compared the simplified PMV with EDT. We
expected that the simplified PMV can be more useful than EDT to evaluate the thermal
comfort in the place, where radiation is dominant. But the comfort range of the simplified
PMV should be adjusted to predict the exact thermal comfort in the future.

Key words: Effective draft temperature(+Z = ZE-2 %), Multiple regression analysis(th& 3]
HE4), Predicted mean vote(2% 3 A 7H)
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Fig. 2 Measuring points for experiments.
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Table 1 Recommended range for PMV
variables in ISO 7730

Category Range

Metabolic rate [met] 1.2
Clothing [clo] 05~15
Air temperature [C] 10~30
Mean radiant temperature [C] 10~40
Air velocity [m/s] 0~1.0
Relative humidity [%] 30~70
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Table 2 Results of multiple regression analy—
sis for parameter that effect on PMV

Dependent variable : PMV

Variable |Coefficient! Error |t-Statistic|Prob>|t|
-7.2338 |1.8E-3| -38184 |<0.0001

Air Temp. 01536 |48E-5| 32308 |<0.0001
Mean Radiant

Intercept

0.0939 |32E-5| 29179 |<0.0001

Temp.
Clo value | 16438 |91E-4| 18052 |<00001
Relative | o500 1o0p-5| 2715 | <0.0001
Humidity

Air velocity | -1.1330 [1.2E-3| -9586 |<0.0001
R-square 09446 | Root-MSE(SD) | 0.3358
Adj. R-square| 0.9446 F statistic 4.6E6
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Fig. 3 Comparison of PMV and PMV
regression in summer and winter.
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Table 3 Comparison of PMVs, PMVree, PMV and EDT with average value in summer and winter

Summer

Negeurns i vl i teno | Nean an | gy [mvres| v | ot

1 0.14 22.05 24.24 -047 | -049 | 045 | 060

2 0.13 21.61 2392 -056 | -056 | 053 | 024

3 0.12 21.45 23.98 -055 | -053 | -048 | 022

Inner 4 0.11 21.63 24.32 -049 | -041 | 035 | 042

zone 5 0.17 21.98 24,52 048 | -045 | -045 | 032

6 0.15 2173 24.11 -053 | -055 | -052 | 026

13 0.18 21.98 24.29 051 | -054 | -056 | 026

7 0.19 22.23 24,55 046 | -049 | 051 | 043

9 0.11 22.35 25.35 028 | -029 | 018 | 118

Outer 10 0.16 22.05 24.90 -042 | -042 | -039 | o051

zone 11 0.11 22,50 25.45 025 | -027 | 015 | 133

12 0.10 22,54 25.99 -018 | -020 | -003 | 146

Total 0.14 22.06 24.75 -0.37 | -042 | -0.42 | 0.64

Winter

Mesering i i T e [ Nar vl T parvs [rvees| puv | oo

1 0.11 25.46 21.59 0.50 0.31 021 0.77

2 012 25.53 22.63 0.60 0.41 0.1 0.77

Inner 3 0.14 25.43 22.31 053 0.34 025 0.50

zone 4 0.12 25.20 22.76 055 0.37 0.28 0.40

5 0.28 25.35 22.80 041 0.22 019 | 065

6 0.17 2515 21.67 0.39 0.21 014 | 001

7 0.34 24.84 22.41 0.23 0.04 006 | 164

ggff: 8 021 24.76 21.91 0.32 0.14 010 | -068

9 0.11 24.67 21.82 0.41 0.23 0.17 0.02

Total 0.18 25.13 22.19 0.43 | 024 | 018 | -0.10
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