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Assessment of Thermal Comfort in a General Hospital in Winter Using
Predicted Mean Vote (PMYV)
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Department of Environmental Health Science, Graduate School of Public Health, Seoul National University
*Environmental Health Laboratory, Seoul Medical Center

ABSTRACT

Objectives: A hospital is a complex building that serves many different purposes. It has a major impact on
patient’s well-being as well as on the work efficiency of the hospital staff. Thermal comfort is one of the major
factors in indoor comfort. The purpose of this study was to determine thermal comfort in various locations in
a hospital.

Methods: Various indoor environmental conditions in a general hospital were measured in February 2014. The
predicted mean vote (PMV) and carbon dioxide (CO,) concentration were measured simultaneously in the lobby,
office, restaurant, and ward.

Results: The ward was the most thermally comfortable location (PMV=0.44) and the lobby was the most
uncomfortable (PMV = -1.39). However, the CO, concentration was the highest in the ward (896 ppm) and the
lowest in the lobby (572 ppm). The average PMV value was the most comfortable in the ward and the lowest
in the lobby. In contrast, for concentration of carbon dioxide, the highest average was in the ward and the lowest
in the lobby. Due to air conditioner operation, during operating hours the PMV showed values close to 0
compared to the non-operating time. Correlation between PMV and CO, differed by location.

Conclusion: The PMV and concentration of carbon dioxide of the hospital lobby, office, restaurant and ward
varied. The relationship between PMV and carbon dioxide differed by location. Consideration of how to apply
PMV and carbon dioxide is needed when evaluating indoor comfort.

Keywords: Carbon dioxide, hospital comfort, indoor comfort, predicted mean vote
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Table 1. Average temperature, relative humidity, PMV and CO, concentration

Indoor Outdoor

Indoor relative Outdoor relative

Samplin, Lo Lo Air flow PPD? PMV® CO
silt)e g tem}()cecra;ture tem;()::(r:z;ture hur(r;glty hUI(Il;](;lty (ms) %)  (Mean+STD) (ppni)
Ward 26.6£ 0.6 2.8+ 1.8 19.1£5.1 51.0£74 0.04 8.8 04 £02 896%+73
Lobby 18.0 1.1 2.7£0.8 185+ 1.9 57.5t2.1 0.09 56.7 -1.7 £0.7  523%51
Office 16.0+1.3 1213 23.0£0.8 63.3£7.9 0.03 324 -09 £02 500+ 86
Restaurant ~ 19.3+0.7 6.8+ 1.3 27.6+58 61.0L£ 1.8 0.02 375 -1.2 204 518+ 68

PPD: Predict percentage of dissatisfaction
*PMV: Predicted Mean Vote
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Table 2. Average of temperature, relative humidity, PMV, CO, concentration in

operating time

Sam'pling Operation time Temperature Rf:lz'itive PPD** PMV® CO,
site (°C) humidity (%) (%) (Mean+STD) (ppm)
Ward® 24 hour 26.6 19.1 8.8 04 £02 896
Lobby* 08:00-17:30 19.6 18.8 45.1 -14 +£03 572
Office® 08:30-17:30 22.5 18.8 8.9 -03 0.3 576
Restaurant” 07:00-19:30 19.6 21.0 292 -1.1 £0.1 600
% HVACo|] 7h5¥ AJ7ke] dlolE

*PPD: Predict percentage of dissatisfaction
®PMV: Predicted Mean Vote
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Table 3. Percentage of ASHRAE Standard of comfort by
each measurement place

L PMV*
Sampling site
<-0.5 -0.5~+0.5 +0.5<
Ward 0.0% 71.4% 28.5%
Lobby 99.9% 0.0% 0.1%
Office 69.4% 28.2% 2.4%
Restaurant 99.7% 0.3% 0.0%

‘PMV: Predicted Mean Vote
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