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Abstract - The PMV regression analysis was conducted for this model based on a database of the PMV
variables. PMV regression model simplification was completed through sensitivity and data analysis. The
simplified PMV regression model’s and Fanger PMV model was confirmed through MAE and RMSE.
And the EMS in EnergyPlus was used to establish a simplified PMV regression analysis-based thermal
comfort control. Also, the thermal comfort controls based on simplified PMV model and the Fanger PMV
model were applied to the building model, it was confirmed that both controls met the thermal comfort
range in more than 90% of cases during the air conditioning period.
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Fig. 1. Schematic diagram of simplified PMV regression model development process
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Table 1. Brief descriptions of target building

2 AlIE ATt D= PMV 3R] Ao Rt AlEold 7t 71

Classification Contents
Location Seoul
Floor Area 32,488 nr’
Windows U-value = 3.7 Win’K
Construction Exterior Wall U-value = 0.45 Wi’K
Floor U-value = 032 WK
People 2500 Person
Internal Gains Lighting 11 Wt
Equipment 15 Wini
Type CAV
HVAC System 25C (Summer)
t-point Temp.
Set-point Temp 2C (Winter)
Operating Time Mon. to Fri. 08:00 ~ 17:00
Table 2. Verification result of energy simulation model
Classification Elec Gas Chiller Error Tolerance
MBE -0.6% 1.6% 44% +5%
Cv(RMSE) 5.5% 9.0% 11.4% 15%
Table 3. Verification result of energy simulation model
Classification Contents

Metabolic Rate (met)

1.2 (70Wnd)

Summer Season: 0.5

Clothing (clo)

Winter Season: 1.0

Air Velocity (nvs)

0.1

Z(S ]l/[)lnteual
RA/[SE;)eriod = - A /}‘] 1.2
interval
RMSE;oeriod
Cv(RMSE,,;,,) = — X100 A1.3
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Table 4. PMV regression coefficient and F-value (summer)
o Regression Coefficient
Classification R-Squared F-Value F > F(3 ,1476, 0.05)
Co C C @]
North -8.69 0.162 0.160 0.0132 9.8 473,628 0O
. South -8.65 0.161 0.162 0.0131 9.7 452,631 (0]
Perimeter
East -8.68 0.162 0.160 0.0130 9.7 455.384 (0]
West -8.66 0.160 0.163 0.0132 9.3 213214 (0]
Interior -8.54 0.159 0.161 0.0116 9.4 360,527 0}
Table 5. PMV regression coefficient and F-value (winter)
o Regression Coefficient
Classification R-Squared F-Value F > F(3 ,2156, 0.05)
Co C C G
North -4.74 0.129 0.084 0.0027 9.7 1,050,721 (0]
. South -4.82 0.113 0.101 0.0043 99.2 779,956 (0}
Perimeter
East -4.84 0.110 0.105 0.0041 99.9 1,544,801 (0}
West -4.81 0.121 0.094 0.0036 99.8 1,348,723 (0}
Interior -4.83 0.119 0.097 0.0041 99.8 1,325,347 (¢}
Table 6. Sensitivity analysis coverage of physical parameter
Classification Coverage
A T ] Summer 18C ~ 35T
r Temperature
. Winter 10T ~ 28C
Physical . Surmmer 207 ~ 36T
Parameter Mean Radiant Temperature [C]
Winter 11T ~ 29T
Relative Humidity [%)] 20% ~ 100%
Table 7. Sensitivity analysis coverage of physical parameter
Classification MAE RMSE r
Perimeter Zone 0.01 0.0014 0.989
Summer -
Interior Zone 0.084 0.0027 0.97
Perimeter Zone 0.021 0.0017 0.982
Winter -
Interior Zone 0.128 0.0031 0.988
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Table 8. Occurrence ratio of thermal comfort range (summer)

Simplified PMV Control [h] Fanger PMV Control [h]
Range - - - -
Interior Perimeter Interior Perimeter
~22.0 15 19 12 15
22.0-23.0 78 77 8 77
23.0-24.0 75 74 94 96
24.0~25.0 72 79 89 90
25.0~26.0 61 59 66 67
26.0~27.0 4 41 55 46
27.0~ 31 33 4 1
Set-point Temp.[C]
24.0 242 242 24.3
(Average)
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Fig. 4. Comparison of thermal comfort controls in the summer
(interior zone(upper), perimeter zone(bottom))
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Table 9. Occurrence ratio of

thermal comfort range (winter)
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24.0~ 38 15 36 8
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