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The Validation Study of Shaping Comfortable Environments

Based on the PMV Index Using Facial Skin Temperature
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Abstract

This research examined the validity of whether the PMV index-based comfort- or uncomfort-indoor environments
could be classified by the facial skin temperature, one of the physiological indicator for human. To do this, we
distinguished between a comfort thermal environment and an uncomfort thermal environment using the PMV value,
and then facial skin temperatures were measured in both environments. As a result, the facial skin temperature of
occupants were different between the comfort- and uncomfort-indoor environments. It suggested that the facial skin
temperature could be used in shaping the comfortable indoor environment based on the PMV index. While this
result suggested the PMV index-based on comfort and uncomfort indoor environments could not be valid, because
the facial skin temperature was lower in the uncomfort thermal environment than in the comfort thermal
environment.
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H A SAES A FRE F JeA L BFES AHEIA A ol & S8 #A AU S a7y
= PMV AR s 7l E =94 A4S A A @44 B AW o gz e, FREE 7
Well Al A Adzte] obd FRee s ZAsth I 23 PMV A% 3o FRE A9 A $43 B Ay
7oA e AR G HR2ETF ME ApolE Hole ZAC R yrEth ol ¢ FR2 7 PMV A &9
ZIRbet A A @73 24 ol 82 5 AEe AT ey A AW S0l vis) e AW
AN ot HF-2E7F YA vdelvE A3E Bl 2318 PMV AR el 78S F1 A EE A H/E
7o)l Bt &2 F e AT
FHod: oHH TR 2T, A AU BE, PMV X|E, EIEY
1. ME T, F5, FHEARE, 71FE5E Y A dxA
FR2LE WG FAlll, AT AR 294
A7+ ANEAA Qo) AH e FAL A&Hez  BA HEIHAL e emel A A(thermal
2780 Aolzit). B3] Ay 80| woldd] el resistance of garments)2} AU EFof LA A}k
AW B 9olA A FALS AT} = (metabolic rate)s F7F = Esigitt o& 53l
wEEo] o]2o) AW Uty 1 EAQ wg¥So] up  3AM +37HAS] AR % WS T, 05FE +0.54
2 @70 U3k XS ALale] o] 22 A AHo ol AE = e AUl S AzIA HA
B83l74 = Aotk HAA AtH ARSZ AU FAo =2 FASIA T -0.5~+0.59] AE S 2
= frE&E(effective temperature; ET), T4 FE% A el B sk da AA el EAlshs <
(corrected effective temperature; CET), 41 &2 (new ol M= BFA HUE emshs 2SR, ojHE 4
effective temperature; ET)9} & 41 H & &= (standard e w Au el i el g &S (predicted
new effective temperature; SET )7} $1ThKim, Kim, percentage of dissatisfied; PPD)> gt %22 w7 ot
Min, 2011; Kim, Min, Min, Kim, 2011b; Lee, Lee, ~ Eroth ©I= AdA7E Al &) it =27t =
Hwang, Bae, Min, Kim, 2013). Z&1} o] A xE°] 7} = AH, = HHF A= wrFste Aolth Leest
A7 Q= 2ED A Qo] A=Y, o] 22 & Lee(1986)= ©I21 PMV A3z9] 2] w el s}
24 3 QaS(, ATeR, Trer, &5, /F o, AFEAE 22T-252C07L A=ddAE 14
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A AL 2A o] glo] ZQoe HEL B A 873 23 SFor FEske Hele 47 24
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So] EXS Yy 9= Ay 87 7 Ay = 049914 0512 Wakd du] @42 ofgA Hrist
Q3] Bos, Ay =L s = Ql7ke] A = o] HAEI7 PMV A& el s ARt o] 4
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ISO-77302.2 AR L2597 Y= o4} A7 A7 = ws7E oz dAgel =edfle W 4
8- (predicted mean vote; PMV) A Eot}, o] Az M WSS AGRE ] AzwistE dorAE we
orx AFEH M X EE(ET, CET, ET, SET)#g & Zlelth o= A Al s 2] 2l
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Table 1. Descriptive statistics of the PMV values

Comfort Condition | Uncomfort Condition
Phase
M(SD) M(SD)
Phase 1 0.086(.362) -0.900(.161)
Phase 2 0.154(.314) -0.948(.127)
Phase 3 0.148(.234) -0.938(.106)
Phase 4 0.104(.226) -0.923(.098)
Phase 5 0.360(.298) -0.938(.087)
Total 0.106(.094) -0.929(.105)

T34 Z<(Mauchly’s test of sphericity) 23}, phase
ZZ[Mauchly’s W =.002, Approx. Chi Square =33.387,
df=9, p < .00119 Fel=7} 05ETH 22 Aoz
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AXNZS AFLsoF S ou)dk

Huynh-Feldt E@%ké; AHESte] 23 BAEA ] A
5 ARt I A, AH/EH AW 4 =
phase =79 528 3= FsA] ¥ A=
EF S S M [F1 72812009 =0.567, MSe=0.052, n.s.], TA
A& A 4 =219 FEHAT {Fo5 A=
et F17)-53.716, MSe=0.221, p < .001]. = 3
AU 374 2HoAMe PMV A®E #2 0.106(SD
=.094H)ReH, 29 AW 37 =749 PMV A i
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(Figure 2).
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Figure 2. The result of PMV value according to thermal
environment conditions
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Kim, 2011).

Table 2. Descriptive statistics of the facial skin

temperatures
Comfort Uncomfort
Phase | Base/Task Condition Condition
M(SD) M(SD)

Base 36.340(.796) 34.698(1.087)

Phase 1
Task 36.478(.872) 34.080(1.644)
Base 36.476(.749) 34.235(1.351)

Phase 2
Task 36.580(.744) 34.115(1.404)
Base 36.442(.909) 34.283(1.456)

Phase 3
Task 36.186(1.010) 34.065(1.971)
Base 36.584(.782) 34.340(1.629)

Phase 4
Task 36.482(1.016) 34.108(1.535)
Base 36.456(.629) 34.183(1.663)

Phase 5
Task 36.230(.414) 33.880(1.910)
Sub Base 36.460(.457) 34.343(.511)

Total

Task 36.391(.542) 34.050(.606)
Total 36.425(.496) 34.198(.555)

ole] wel £ HLAHEA S AHE AvE 23
/&3 AW 37 Z7, base/task 77t 12|35l phase

frolatA] > ACE
E]’}/\E]'[F'@zg) 0630 MSe = 0673 ns] ?ﬂ‘ 7-}'7—]"/] 2
A A5 28 a8 79} base/task 1-7F 2 phase 2719 F
23 A BF foekA 2 ASE YEuth o
oh o A/R AW 37 2Ae Fads EA O
2 F93 Ao T YEISTHF17)-8.953, MSe=12.309,
p < .05]. 5 PMV A& zkoll wat 29 2 A
7 =03 B AW 8 22 746 b IR
T Aozt EAsteE A2 UERSTHFigure 3).
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Figure 3. The result of facial skin temperature
according to thermal environment conditions
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