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Thermal Comfort Evaluation in Elderly Welfare Facilities

- Discrepancy Analysis and Improvement Directions through TSV-PMV Comparison -
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Abstract

This study investigated thermal comfort in six elderly welfare facilities in Changwon through summer field

measurements and TSV surveys. Temperature, humidity, air velocity, and globe temperature were measured for

PMV calculation, applying a reduced elderly metabolic rate (0.56 Met). Results showed PMV predicted mostly

negative values (very cold), while TSV responses ranged from neutral to slightly warm. These findings indicate

that the PMV model alone cannot explain elderly occupants thermal sensation, even with clothing and metabolic

adjustments. Therefore, TSV-based evaluation and elderly-specific corrections are required, and future research

should include seasonal comparisons and the influence of CO, , humidity, and outdoor conditions.

7|9E : ZSEHIFEEPMY), QUZLUEETIV), =X,

R

Keywords : Predicted Mean Vote, Thermal Sensation Vote. Elderly Welfare Facilities, Thermal comfort
oAl PMV7ZE ejEgkdgho] RISty TSVEG F9&
1. ME It d=gtt 213ty Hamidi Saidin £](2022)= &
golAlol &3 AMFAo|A TSVZE PMVETH WzkstA]
o =3 & F(Predicted Mean Vote, PMV)E I &4 SIS AF3AT ol2lgk A AFELS PMVEF TSV 3
B7te] Ax= dE ARgEoIstt I8y PMVE e EYAE BT PMV 29 o= &89 dAE EL?‘fP
AgolA AA AREATE == 28T dASHA %7 o} o] PMV-TSVZHY] o5 Fol7] HallAe 54
U 54 7|58 o] 8 5E4E FE38] vtgeA Zite= Tolup g e 1A g sjAde] dashe AR
A AAEAT ek ARlE VFo 2 tAEMet S weba B dAFos RJABEAANES tdoe s PMVeL
M AY Addd 2%t o EdEd g (Cloe 7HE3t] TSVE Hlw - &4t dH A H7te] LAk A

2otk =9le oz 3 A5 AFodAs thAE A
3= H}Oﬂs}ﬂur AR Zo)Hgg g3l o]EF IAES
sttt =3 A= 79, 715, ol8A 54

‘ﬂ"é?} BATY 4 2do] AdHAoH HES 7]

i

Wk} d7+7 & #(Thermal Sensation Vote, TSV) ¢ A%
o HaEASE F3 PMV 2do HE JM5AH FAES
HES AdF= v BRuEh

Kramer €(2017)& ¢=El29 vHE3 o] gxo] tiAS
2AHS A A" PMV =8-S S AR M-
o] HAxF7F TSV PMV 2F B X9 U & shude A
Z3FA T Balbis-Morejon 2](2020)= 2=#|Q1 ojst o4l

%

29|

o 2)0)

AT
e
(Corresponding author : Department of Architectural Engineering,
Changwon National University, 20237602(@gs.cwnu.ac.kr)

o] A& 20259 % FxATFAT AH Aol o3 Ao o
9l A H 5:RS-2024-00405446

o
o

B )

r{o r{o
o 1ot
OH r{O

1 A= )
%:ﬂ?%‘QMMlHﬂdGmA‘Lﬂ%ﬂ%ﬂﬁéﬁi
718€~9¢) 24 10AFH 25 164744 43 9 tieA
2L FYHAT
2.2 A& A
H1. Ald4E 53 oy
e ~ o .
gz =4 e @9 774
2= -40 to +150 ° C | C
22T 0, 0,
H;_ 5 to 95 %RH % Testod00
PMV 715 0 to +5 m/s m/s
ST 0to+120 °C | C
gE=g 0.50 Clo AEZAL
AL 0.56 Met| Harris-Benedict 2}
TSV -3 ~ +3 (ASHRAE 74 %) g dE

-595 -



2. AlEYE £ HoIH
ARSE:? ANA BAlA CAlA DAA EAl2
Ligss Max | Min | Aver | Max | Min | Aver | Max | Min | Aver | Max | Min | Aver | Max | Min | Aver
= 29.20 | 25.80 | 27.24 | 26.70 | 24.10 | 25.19 | 29.70 | 24.80 | 26.16 | 27.50 | 24.40 | 25.90 | 26.90 | 24.80 | 26.17
& 71.70 | 52.90 | 62.07 | 79.30 | 59.30 | 70.88 | 62.20 | 49.50 | 55.00 | 60.10 | 51.60 | 56.21 | 54.70 | 45.60 | 49.01
715 054 | 001 | 012 | 041 | 0.02 | 0.15 | 0.82 | 0.06 | 0.31 | 050 | 0.03 | 0.14 | 0.50 | 0.01 | 0.11
PMV -3.98 | -1.32 | -2.81 | -5.56 | -4.12 | -4.58 | -6.34 | -3.51 | -4.74 | -4.76 | -3.54 | -4.13 | -6.00 | -3.11 | -4.24
TSV 2.00 | 0.00 | 053 | 2.00 | -1.00 | 0.13 | 0.00 | -1.00 | -0.07 | 0.00 | -2.00 | -0.33 | 2.00 | -1.00 | 0.44
2.3 A 4HA HBOEA
AES 283 golA v ZEe durdoe=E ]
Met(58.2W/m?~60W/m? Z2dek oF 104W)S 7|Zo= 1. Kramer et al. (2017). Improving rational thermal comfort
sttt B dAFeAe HAEAEE EAE Roza and prediction by using subpopulation characteristics: A case

Shizgal(1984)¢] 44§+ Harrise} Benedict WA 2De A&
ste] =919] Z|2tiALES AR stAth EAd S 62.61W, o
A 56.12W= Ak AHe F thAFFHA EEH) 104W
woh 7bzb 39.79%, 46.03% W& FEoE UERTh o E
ERAEH T 1.8mHES 3t Met T2 Fatstd @A
ok 0.6Met, o4 <k 0.54Metel] 33t} o]= ASHRAE
Handbook(TABLE 5.2.1.2) Metabolic Rates for Typical
Tasks?oll AAIE 2] ‘3 (Sleeping, 0.7 Met)” 52 o
AFHROE Bde FFoz 19 thAE ASIE s}
Aok oEh B AFoAs Al ol 1EEhA @1 =
JA He HAE tHEShE= 0.56 Metzhs A &3kt

3. 48
2 dTe ZHA 67
o shdr] A& TSV A&
PMVe} TSVE H| il -

- 0] XE

]—r
-

gl

o

o

3
A

7FtAY =9l BEY HAA
¢to] & g3}t

2 2+ 7]
vl e} CO,,
PMV $.3} 7H9]
AR/ A A=
o] Foj A =12l
MIE olojd 4 A& Ho|th

D Kramer et al. (2017). Improving rational thermal comfort
prediction by using subpopulation characteristics: A case study at
Hermitage Amsterdam.

2 ASHRAE. (2017). ASHRAE Handbook - Fundamentals. Atlanta,
GA: American Society of Heating, Refrigerating and
Air-Conditioning Engineers.

4.

- 596 -

study at Hermitage Amsterdam. Temperature. volume 4(2).
187-197

. Balbis-Morejon, M., et al. (2020). Experimental Study and

Analysis of Thermal Comfort in University Classrooms
under Tropical Conditions. Sustainability, 12(21), 8886.
(2018).
comfort: A literature review, Building and Environment,
Volume 138

Wang et al Individual difference in thermal

Wang et al. (2019). Predicting older people's thermal
sensation in building environment through a machine
learning  approach: =~ Modelling, interpretation,  and

application, Building and Environment, Volume 1611.

Balbis-Morejon et al. (2020). Experimental study and

comfort in a university campus

analysis of thermal

building in tropical climate, Sustainability, Volume 12,
Issue 21, Article 8886.

. Shin et al. (2021). Building and Environment, A study on

changes in occupants' thermal sensation owing to CO,
concentration using PMV and TSV, Building
Environment, Volume 187, 107413

Hamidi Saidin et al.(2022).
Comfort for Sedentary Work

and

Investigation of Thermal
in Air-Conditioned Bank
Office .International Transaction Journal of Engineering,
Management, & Applied Sciences & Technologies.Volume
13, Issue 13, Paper ID: 13A13S

. Zheng. et al. (2025). Application of logistic function in a

new PMV modification model for elderly people:

Combining age and TSV, Building and Environment,
Volume 267, 112182



	논문작성양식_2_4쪽_25추계대회_이수진창원대학교_완완_에러
	책갈피
	screen-reader-main-title



