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Error of Standard Effective Temperature Accompanied by High Activity Intensity and
Trails for Improvement
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Abstract: The original standard effective temperature (SET ") defines its standard clothing as the clothing resulting in the
neutral thermal sensation in the environment with 24 °C and calm air. This paper suggests no clothing except for the clothing
with negative thermal insulation can satisfy this definition. When SET" is applied for occupants in high activity intensity, the
erroneous standard clothing along with the too less sweat secretion of the two node model leads underestimation in perceived
temperature. In order to eliminate the error, we proposed new standard clothing that gives the neutral thermal sensation in the
environment with 20 °C and calm air and an improved two node model. Provisional SET" was calculated based on these new
standard clothing and the improved two node model. The provisional SET" translated to the original SET" scale for various
activities improved the underestimation in perceived temperature by the original SET .
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1. FL®HIZ L < FRITE 222 & (Ooka et al. 2010)2343h3> TNV 5,
ADBBER, BEAFRBICKESEETS 6 B SETOE 2 FIZTRBVEBRREDMNT & BU K IcES<
HE LT, RIB, BE, BUkE, B, K&, BEHHAMG 7OWEME, WRENE V. A T, SET O &SR
N TV % (Fanger 1970). EHEEHREGET)IE, “hd  OEEERBORE L RITFNDROE W5 REERR
F 6 ERETHOELSFEL, EM-HRERET CORE BOREDN, BRREIMICOMIZEEL RITTHE
BEDBRIRE~E T 518HE CTh 5(Gagge et al. 1986). R~ L, EFAMRIEEIE L LT 1~4 met (58.15~232.6
IO LEHEIZ OV, BETAREREOER-R  WmHEXNELE LTHECEELRALS.
REHEZEHRIZL > TELIED, T2bL, EH)

BEE Do Th Fl—DBEERE T TlEE— D AR IR EE A 2. BEFKEDODEMLEFNDEIE
BONDEHICHBRETRIBREOEK - stz R SET' 13, TOEEEKRELES O BIR %,
ET AL TEOEMATRICL TS, PMV(Fanger 197043 Y &2 OBRIZ SET" ) 24°Clc /e B, &

SET'ORIER L LT, SETDEEZERENEFEDR L TH 1 OBBOERTE X TV 5 (Gagge et al.1986).
WCAREL 2D, WEMACEVBRMEEZ LD Z L, SETT RUSE1OERIZEY, Gagge H DR L= SETHE
FHEICAWVWHIL S Two Node Model(PA#% TNM L 5Eif) v/ 7 AFOERERETFT CORGEREZA YV,
DORETENEFBERBD L2, BBEAERELSE  24C - RH50% DY —H#iE5RE Chyr & coREE L
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F&{T(Fanger 1970)2 b7 b FEXRELHRE LI-ER% - - ----Standard clothing insulation of

A TEBED 28 met BT L ZOBFEREEL VAT A SET* . .
Clothing insulation resulting in

LY, ERBLE L THVBRVMEL 2o, 24C - # neutral sensation

RRMAEG Tl 5EHEL L ThEEA SO 1

WL RERL, SETRET RS T APICES o At

ST = 0,
WEERBOERICFET S, SET OEHEERN 24°CH v =0.15mbs,
BECTHREIN-FIERELVESE TH-oEEIL, 0.6 I\ W =0 W/m’

SET ST L 0 WMl R VTR, BERES

Clothing insulation /,; [clo]

b LCBIBLTND 2 & 2FlT 5. 04T

D & 51z 24C - BREKREGTIL, HHIEEE 02
PETIHEEZEFREBRNZE L THEWVRIDRK S 0
B HPIRBRIIE L RV, BREOREN 24CLY
K< 725138, EROBFRIZE YV FIBEREZEOLND 0.2 . .
FEEEIIS< D, BEOEAMNEHETHD 1~4 1 2 3 4
met Z X817, 4 met D ERICEBWVTH RTERENE Metabolic heat production M [met]
EEERD LD 20CEHER L LT, EHES Lot 1 SET DiZ#ZERE & 24°C - RH50% D —
REZFHE LR 2). 228, ERAEHIIZG, B HERECTHIFHORBRLETEL
W UCET 5 2 L B3#E STV 3 (IS0 2007). oI BEKRE
2 TR LT ERE, IS0 [CESE &R, EENZIG U Neutral clothing insulation
BIRAOE L2 ZEE L L CHE SN #IERE T T — —Modefied standard clothing
DERBBHMETH S. insulation

2OF—F EHRBER L, EEEEEREL, L L 2 T C
TKEI)(CJ:V)Ef?_Z). RI‘:I=5€)%, ’

Iy =-0.393 (M- W)+ 1.84 ¢y 1.5 v =0.15m/s,

T ZIT, Iy ETEEEERE (clo], M: {EEHE [met],
W: SRR [met]
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Clothing insulation 7, [clo]

I =—0393(M-W) +1.84

FEELTNA. 0 . *
1 2 3 4
3. Two Node Model D5EME & £ DEBIE Metabolic heat production M [met]
342, HERIEERLE Y 3met KFEAIT, £L T 2 20°C-RH50% D ¥ —8RBE CHIEHD
WihS & b Ihy BBEHIT 1 LV /INEL R BHEEO clo)Z BREBBLETFELL-OTBEREBELBIEE
BELES—RATO, £V PFND SET DR ER EFKRE

(24CHY L PMYV=0 D# % BT 5. 7eds, K3 TIXIEE,

KRR W, h, W25 2 5 8B % ISOQ007T)ZHS & AR RA Y NEENEEBICLY EF L, BHBEOLFD
ATND. EBEEROREICHET 55M» 5, SET 3 FER, BTSN 5. 3] BiTCETARENOE Y
S LD EBRIIZEVRIOE S EINEE, IREVREES FRA Y MEENEENIS U TETT 2. BXRE 06
FIRE 24CE LTEBRT L2 L, BLORTENE clo (EAR)DFFICIREEF L & 72 B EFEAK R - RH50% D
HTHBZEITHED Ty, w DEBENHEE - T, SET D P-REREZHEL, ZOREICBOTHIEHE

SLBRIFE(24°C)iE 35°C - RHS0%FHI O SBREIC R > 7. TOREIR & 3T (Fanger 1970)03F 505 & 9, [1]
TNM 2 LB RBABEREOCHERELREDZD, ~[BIDFEHZIEN 3 DD TNM %187, [1]0 TNM T
UTOEEEMZ . I3, PIBRBEREMA TOWRE- REHE OB & s

1) IEBNCIS U BT R 2 M5A T I M7= D IRD 3 DD DEERD HHE SN HERECRBTENRER &
AR AR E Lz, [1] IEENC L 0 BIFORERED ot [2]10 TNM T BT OIGEENER E 7=, 1H
BT 3. [2] ELREFGCET 3 EBOE Y b KEND, BT, BRICOWCTOREE v FBA
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Vapour pressure P, [kPa]
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3) REGEE L BEROFBEMICE S REAME
L E (Jones and Ogawa 1992) L 7=.

4) FEFE - PYLEMHTC, RMEAE MRSV CRE
BEHENSKIZE Y PARA Y MER#ERFTS LD,
REREMMEL 124 Vhm® (ZEFE L7,

5) HKEEEN a HE{LLTH TNM 2EDEEEENR
REIND L), KER, TR, o 28R L
Y #+ % (Jones and Ogawa 1992) L 7-.
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etal. 2013) L 7=.
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K+ #— - RHS0%EREE T COXIR & BGHRO ERR
B, BEOEHEICH L TORENTWD, 2T, #ig
KR T CTOELRKE 0.6clo, & SN - HxEHS LW
RH50%, EEBREICBWVWT, [RB2ELIEEKRIET
DIETE SET 28 L. £7-, RIS KR CTOERS
BEERIUUCLVHELE. KBEZNMTHZLTHED
NI-EE SET L RSBOBREZR 4 (TRT. b, &
I SET OFETI, $HEKH T (0.15m/s) TH R A
WEMEL —ET DL AMEOPEEELE KD, FOME
ERVTR - RN D BROB - BREEREE 2 5
B, ¥, KRS ERE CTORTS L OHBHBREDE
X Fanger 7R LR E AV,

4 TIX 1~2.7 met OIFEFEIZE W CHIZLERK
TSV=0 BMEIE SET18~21.5C TxHiE LT\ 5. EIFE
WERE L, 2 BB L CHESNBEE SET2 20C-
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L7Ru.

A Y VFND SET DRENTEIT/2 5 DIXEBEAH
REWE X T, | met DFFICIZIEBIRICAE 5 BB,
ZZT 1 met FEICRELT, EIE SET &Y OF L
D SET D3GR T 5. AU VF A0 SET DiERS

KREHEM, BIEAK -RHS0% DHERE TIX, [IB L

AV CFND SETI3—FKT 5. ZO&MToRIBELE
fbs¥, ZFNICIET BEE SET 2 5+5, BIE
SET" L RIB(=4 Y PF A0 SETYOREOEIFBR L L
TRANE/. KADEHNWD Z & T, EE SET DR
BRI —NEBIRBENZ Y DF N0 SET DIRER
—IVIZHBETE 5,

SET" = 0.847 {E1E SET" + 8.91 an

{EIESET20°CIZA Y £ F D SET25.9C A 5tiat 5.
A Y PFND SET1E 24°CHFILTH D DT, K 2°CH
BENDD.
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eSET % 5. EHEN/NS L T DEBL /NI
met o TIX, SET & eSET IR & REVIEZR . filF,
3 met £ TIL, BITEDE, BIUEEEREDES
DEVIPOEEIIIREREND D, AMURETIX
eSET" DF7HS SET" 1. 0 &< eSET D F MERIRE % 15 <
RBoTW5. BIEBRO SETIC L A2hrBENEIR
Wi E 5%, eSET TIIRETE TV 5.

5. £&&

AFETIL, IEBRENRVC SETRFYE LTS
B9 5 24CH— - BEREICBWT, ks bz
LI ERVDFEL R VRMZTR U, BEERRIER
HriZ AV 2 Two Node Model(TNM) D3 iT 2584 Th 5
TLLHEST, IHEBRENIR RIS, S HRESL
HCEBOFIREL V HIEORESL SET 23thsr &4
H5AEEERLE.

EREICET2RBMBHROED, 24C LV IKED
0C-HERETCHPIREEZ L OTEREEZRD
EEEEEREL Lz, £/, EHNCG U %iFeet
EHAANTELETNM 25 L7, SEEESKE L&
E TNM E-SLEE SET 2#RE L. 1EE SET %
20°C-RH50% DFEFEBRBEAREF L& L, 4V PF
D SET L3R —NREAD. 22T, {EIE SET % 1
met £HETTOFY PFAD SET DIEREE R 7 — )L~
B 5%l SET (eSET) % R Li-. EIE8IED SET 12 &
DHNERENRRICBE HEME SETIZL YV HET
7.
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