SN 7 AR REIE A T B R R S A B
(fFEZe 4 - fERRE B SR AT FE S 3E)

Rl

IREER S - IR EFEHICRE T D BNEREL - FIRYERENED RIS X T L O

il

y

WrreoHE R B ImRKRESEEIR
WroeoHE  mE BE fERERFREEIR
WHFEo A TRERL AR RIEHEER
WHFERE T B ESIORMEERR B - M BTSRRI ST

il

\;

=

WREE

ARETIL, ENEOENIRBILEICEET 2ME&E 21T 72, 2018 FOHFIREHEEIDO T A KT 1 >
AL TIL, 7 AV hD ASHRAE, 7 172 REEA. TE. 14 - ber NAREAR., A~
77 v ROREAR (B, EEREZSRET), A XV AT =2 — LN TIREADEHEZFE L T
Too FRIZ by FORET, br Yy MTBIT AR &L TR L OREEROEEMN & OBIfR) 5 EN
DORBIEELEH L QW e, 40770 RARBEAR E U = — )V AAREA R T, il & EBSRE
K& DERZERE LIERSLD Y AT T 4 v 7 L E 2 —Z2(T, LM OEROEELEE L T
Tro S DHITAFEEIL, BNIEE & RSB D icHT O STIR SR & Bii= 12T > 7=,

2 {HiClE, BNEREE LR EICET 55 B2 — & LT, PubMed ZF|H L CTEAERIRE &
R (FPRERRIEE, DR, BVE) 2R84 5 3CHk 20 fRaai A - PR L7z, SBSD YU X7 2
FHEIZE L 72 D 22 KIRIEE R ENZELIEE O MMT (Minimum Mortality Temperature) % % H
L CWA Ik &, RN KA TRE ORIEI VR STV D 6 fRIC DWW TZ DORIfE S EH L7,

3HITIX, A7 4 ABRELZ PO, ERANOMBTEESRITRBEREE N 5 2 2 EIZ DWW T O
B a) AR U7, SRR BRI & AU TESERN =12 T, PubMed J Of Scopus & T 2010~2025
FhtRE U TRREEZITV, THO Review i LA EE LTz, BT EDHHDHVITEST E L EIRHMM
VEENROIK TICHET 5 2 LTRSS STV D3, 2 O BRI R0 E & 2\ M 3o E72
TERIHICOWTIIRM — LIRS E SN TWRWI E b ho Tz, ITETIE, BED 1 AICKIEIR
ENReHLDEELLY U FET AL G, AROENGE) Z#UICHI 0 Y T2D 2 & THREER
MG ZEE U CHERF S 4L, —EOPEFFH CHIUIENHER SN D LW O HEik U FET VA2 X
o881 Ea—fmlnBERINTND Z ERALNERoT,

4 FITIE, ENEREOUEIEICE L, ASHRAE CKERREHHRZEHY2) . CIBSE (E 4L
Hitiate) . IS0 (EBEUE(LEERS) . REHVA (BN D223 « BAKERHEICB9 2 2HE) DIEh,
EMEICHEAREL TV U AR— L, v L —3 T oK EZ L Ea— L, OEKEEOEAEL©Q
LR OWEE LI L2, ASHRAE, CIBSE, ISO. REHVA X8 A1k D 4e Km0 FvE
2B NCZEREEORELE L RES BRDERTH T2, —J7, ~ b — 7 OFITBEEM AL
MRLLI=b D THo7z,

5 HiTCIE. BEMITIHIT LA ZEMOPNNIE L TRE 21T o 7o, IFEO@EY T, H%EM T2
FBITOI TS, EMEEN—DDOREDF T 4 AL\ Fr—ATIX, UGS EIT O LITDOZEAb.,
HHEEDSEALTHND Z 0 n, LHZERTHE T2 BIENL TW1b B2 bd, RBEREOH]
TER 2 DO ST TR LTz & A, HHZEH OREEREE 2 BHE Ml L 72 mF2Ei3 3w s oo 7z,
—J7, HEMOBRSEIRZEEHA L L TETTNDL W) 7 7 — MEROTFEbER I,
FEE L D ILHZE M OIREBRE ORE I L OGHIAE TH L Z L 2 BT L,
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2-1 REEMEOEHAL YL Ea— (K B—)
A. HFEEW

M HE MR OMRIZEET 5
A (EEEErR) . BN 50 4F &K 14 4E
D 2 [FIORLELLR, REQRELE L2MTHIT
VRN, YRR 14 ARSI XS BR B A A PR
WEDORBELIZOWTEERH-T=H DD, BIfE
HARERD b DA D7 7,

AN 3B S T R R B A
BT DRt T, [AIEHICEIT 5 ICT O
. PM2.5 RO R{biRFEIEE ORERAE
PRELHECRFE RSS9 D SRR I 0D i A 22
PO RIE L7 EOMEIN RSN TWND, Fiz,
AEEEYBR B R A BRI B I, IR,
SR, I LRFREICIBW T, FENEIC
KT DA G R EVIREEDME L TV D,

INHORNEEAD &, BEMITB VT
AERTRBREE AR T 5 O 2T, BEEYIBR BT
EHLELE O IE O U 2 BT IR O R 78 &
DL EZ Bib,

AOTPIFSECIE, BEW=ENICBIT 2IRED
FUEIZBA LT, [EEREREORESME O SLE A R A
THEEHIT, ENIRE & EEICEET 5 Sk
BEITHoT-,

AW T DAV R, B ER O
RHEFAORFHIE T DO THY | SH%OEE
W AEATEUC BT DR ONRIZTH ST 55D
Th b,

B. 55

RN T DIREOLHECBI LT, B
FRAEREBE DRI SO £, B L A A
B —F oy MRFREB L OSHERT — Z X— AR
TiH& L7,

(i E i T ORE)

AWFZEIE. AR SN TWDEEFEERZ &
L7 sRINEE AT T2, 20 OFBL 2 K
ICEB IR bDTHY | FFEDEADTZ A
No—fR D X O R EBRY PO DT
R, EEOINEE - BERICHT- - TE, A
NGE LD, FHEDOKRIZH EDOWTITH, At
ZelE, B FEERE K OME AR Z ] 5> O T
2L, MRmBEER R EICHAIVEDH DR
TRV ST LTV D,

C. HrFefs R
C1. fALEES (WHO) oA RTA4 v

WHO 7% 2018 4= 11 HIZEE L@EFROT A R
TA L HARLTEY, ZOHTHEZ (cold) &
Z & (heat) OHA RTA L EAKL TN D,

RKDTA KT AT, EROEKTIZLY M
JED ERABH GBI, TEREEED Y 27 3mE
HZ &, Fio, BMHERAZEMEMEE (COPD) X
INEOREED Y 27 78 R 5 Z L v 2
Nk BfEFERAEL L ThIF bz, £ 2T,
FENOFEMIZ K DIEREEEZIET 572D+
IR AERT D2 BRI =RIRE LT
I, IR E T IR e R E O E TIIER I DE
e LT 1I8CU EAHELEST 52 A KT
A e LT S, el @EMICIIT Sk
BRI L TIE, Wi TR o CHrEGh s B
72572 BRI 22 MrEVEE £ Cld s 71,
FIH AT D I I RN TR AT
BEEATHENTA RTA & LTERIES
i,

FiR 18 CLL EOEIERICHOWTIL, &g, /I
R, MRS (FRCIERSRLR) 26T 5/EE
FHEOEBS RN L X, R0
I L CEBICR NI E RETRETH
HZEMD, 18CED HLEWIRERLE LD
NH LN Z ERMRE STV,

FEWNTOBRE/2 2 X ClE, MEIREEE, fHERZ
P, MEEFOVRI7REEDL L L, SRR
DN O TIZENIC BT 2R 22 B S 265 <
TFODORKELEDZENTA RTA L LTH)
HEINTe, kb, WEIREIICELTE, FE
DR &R A B L 72 E OmWFSE
DD T e BEeERE2#8ST5120%
EHRNoT,

C2. BEENEICRIT 2 BENIBERIEAYE

ASHRAE (7 A U WIEFEHHZEHT2) ik
BVREMEAZEIE L LT, EEORERELT
19.4° C~27.8° C (67° F~82° F) %##&iEL
TWa,

74Ty RREEA IR, BEREEIZBN T,
Y ORIBIIEEEICE > THRETH H X T,
R RIET_RE TRV E L) 2T, B
B OEROFKEHE 21 CERE L TV D,

HECIXESZ R SRR 25 22~28C,
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A5 16~24 COENELEHRELREL TN
5o

AFHE e bay MAREARTIE, Frr b
k497 % (BHE) I2B8W T, 9H 15 H~6 A
1 BOMIIMERENOETOTY TIZBWT, K&
/NREEZ 21 CITHERFE LT 2 K o RO T B,
F7-. 629 (REhEDOIENE) 128V T, 6 A 2
H~9 H 14 HoMIE, ENIEE A 26°CLLTIC
MERFE PR 2 L O ZEiaR 2 B S & 5 L 9K
DTS, BEHORKIEE 26°COILUEZRI LT
L. BFHEO b NAREERD 2015 - 6
AIZEAEEICB T 22U L 26H Y 2 7K
WO 2D, hrr MBI 245 IE L E
CREOREEROHME ORI 26°CD
BRORHNER 2015 4F 11 HIZEH LTS (K4
—1),

AT T RAREER (Bl RERMEZ S
REET) 1%, EWIOEEIZB T AAx L LT,
6 1H~9 A 15 HE CTOR, miE»NEES
HAT RO ERERE T, |IR A 26°CLLTIC
HEFFT 2 L 9RO TCND), 2, EEIZBIT S
AHOEIRIZOWTIL, BEURERKTHEY D
PRAEIE DR Tl B Y 27 & R/ NRICHT
2510l &t 18CICENERERET S
L oEEL WA, HH 18 CLL LD A HERF
T2 Z &I, FRIZ 65 bl o EinE I I EE
T, FLHRZRRSEERRE (SIDS) DU A 7 K&
IZbHEGT D LR TND, £, & 18°CLL
FOEREAMERT D (HoRER, BEE, 7
Frhy b fiEEHREEHEHTLZL LD
) Z LiE 65 b LR ORERE AT
HIITHEETHA D Lk T3,

FiR LRBCIEIR E OBMRERE LIZv A
TT AT L 2= T T RNREE
Jy& U = — VAR ER ARSI TN D,
Wb FEE L TMEEDREFRE ED DT
W5,

INBDVAT~YT 47 LE2—0DfER
ZSE 2T REREL ARIET T, Ao
HiRE LT 18CLL EZEE LT 5, Welsh
Government (7 =—/VXEUF) 1%, 2021 4Ei2
VB 71 21C, Z0MmoEREIZ 18°C (60 5%
PUEDABRNDES, Ve 713 23°C) 2EE
LCWed, Zo#EEN RO T v A

WoOMEIMERRMICLE2—LTEBY, L
Ea—OfER, MEROBIEEZHERF L T D,
C3. =EPNIRFE & EEEZ BE3 5 SR G 5

U = — L RNRET AR DR IR & R BRSOIE R
LORMRERE LTV AT T 4 v L E a—
OFER%Z 2022 FIZAKRLTEY ., ZOfRE
F LTz,

Fz, BRMOFANE E Bz, ERIREE AD
TR B35 S0k L B 2 — 2 520 L, 2021 4F
IZEBRMERE TAE Lz, IRFEICEI L Cid, WHO
DEFEE@FEREOT A KT A 2 THEIHEE RS
LTS, (R A FEIE & L7258 (WHO @
FEE@ETA FTA ) LSTIE, S5ldpE
PEIZ %9 5 3 EIRE OHELEFIFH T 22~24°C &
W Lz,

R B2 — & LTE, ZEESIZHONT
1% 2022 4 2 H D 7 = — L RN R DA
F SUTOWTIX 2015 4F 1 A WHO LU 3L
k% Pubmed TH® L7z, MRERIZ, v=—/L
RN E WHO O ATF<T w7 L
Ea—0ORFEXESE L L, MFEIL 2026 4
3 H 11 HITEM L7, FESIT-OWTIL 476 .,
B XDV T 897 D SCHR M <=, =
AUE D SCEROFHIIZ DWW TR, RIS T
ETHD,

D. #%¥E

FOME O ENIRBILEICREH T 2 &L 1T -
7o THFVRERERIX 2018 FFEICAE LIEE L
T A KT A O T, R/ L
BT EIHA RTA U EAFRLTODN,
FRUANOFENEOEM E LTIX, TA U ID
ASHRAE, 7 (> 7 > FEEEEE ., WE, T4 -
fa Y NAREEAER., 47T v RORELR
(B, HERELZERET), A XV AT =—L
I CIBDHHE AT E LTV e, RIS b
FOFERET, bu v MBI A2 RIEE TR
O R EROHEINE OBIEN S 26°CH I K
HHWEAEH LT e, 47T ROREAER
& U — )V ANREEAR T, IR ERESORE
WeEOMBREZRE LIEMRR LD AT~
T A4 v L Ea—&TW, AW OERDOHEAEL
BE L CQnz, XDICAHERIE, BN LR
FRIZB9 % Fcf O SR SR & #7721 24T > 7,
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E. BrFEFEE

1. GwoCFER

1) # OB SEANECEB T DR REEEY O
MR e BRED A —PRME S O TAIL A %— A
—. BV EERER 195 &, 13-21, 2026.

2. FRRER

1) Azuma K. Indoor air quality and health effects
in modern office buildings. 2025 “FE NER T
FRFMRSEES VAR T L, TN
EFs s (EIuUN) L2025 412 7 3 A.

F. MMM EME DR - &R (FERT)
TEMRL
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T — 4

Cl. PR EMES (WHO) DA KI5 4 v

WHO T3, BREIZHBIT 5 A E 721345 (environmental inequality) ORIEEIZERY #H
ATND, ZOX D 2T, BEICET 2 R oA EE L 257, K2 WHO 13, EEICE
I DAL RN E A EERME SN E ST TWD, FEICBIT 5 EEREREY 2713, f
AIRHED 153 TIX AR WU Tl F R Y, ACRIEGYE, EXUEYYE ((Bi%7e L), BIREE
% DREZY) TH U DIGE7: £ (a5 (Communicable diseases: CDs) /R fFEY 27
FERTh-oTo, L LIIHEIE, e, BIEPAZEMENER, ZOMOMaER, fEERaER (O
TRER, M EREE) . B, Mo EAE CNERET) . B5E, AlEfEak, FpRde & o
FEfmYetPE 8 (Noncommunicable diseases: NCDs) 23 FHE /@) 227 & LCTHLY EiF by
%

#£1—1 WHO DEFBLEEOHTA RT A4 L OEK) (X LZ I DL

G0N BENE #BE o RS
L~

WEIZRES - ERICLHRBEEEEY T A0 R - PR AR O (18 M:PAZE
(R iR A MR T D PEATEB[COPDI, /N omg )
- R E IR RUEDE T, & - ME R5 (TEBRER )
HHORE L LT 18 CU EERET
5
FEOWAEGT 2T, RO TE SO
EIWBATE 2 E AT D &

WEIZRE S ARIENEOHEE T, BRSBTS LA EIREEE, fERaRA, mE k
W72 E S EB T2 dORRE & D X H. T BOVRIR)

WHO: WHO Housing and Health Guidelines. World Health Organization, Geneva, 2018.

WHO DEFEEEMEFEOTA T4 D> H, BILEBIICET LA RIADOFEHEZRT — 1
VR d, |IROE TIZL Y MED EHBA G, ERERED Y R RNEmEH T &, 72, COPD X
INEOREEOY 27BN ERT 52 ENRERESIC L DEEREL L ChiIF b, £ T, EN
DR L DR B Z IS IET D720+ RBiB A i+ 2 2 &, BIRIARSIE L Lk, 15
FHIIEA R REOETIIEAORIR L LT ISCULEEZHERET AN HA R4 & LTHE)
HINT, B MR HWEMIE L Tl WEAFEIC X THBGIIR N B2 5720, BARRY
TRMTEAEBY & Gl S, A A AT 5 IR T R CEE R 28 AT 5 = &
TA RTA4 L LTSN, iR 18CLLEOEEIC W TIL, mlivgE. /NE, 1BrmEE (e
TEEREIRIR) 2 A9 DB EE S O EBEMEERIC L CTix, EHROZESICE L TS DICRF#M
HREFRFETRETHLZ D, 1I8CED HEWVIRENRMLIE L 225008 LILRWZ LR S
TW5,

FENTOWRI /2B S CIE, MEIRRES, fABRaER, IJE ROV X7 R3EmED L L, AR R
WHIER CIEENICEB T 2iEI R 2 S 2RO RE L D2 ERNHA RT4 & LTRSS,
72 F 7R SR LR EEOEIR & R A BN L 72 E O OIFER RS T 7R <
BRI RIBZ B ST DB SR o7, £1 — 2R OE 1 — 312, BREAREICESIIHTD
Atk OIFFEICEE3 % WHO O 277,
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F1—2 BREIRESICETSE5%OM5E

HH A% ORI BT %

ERNIN - R EE BRI 7 ) s HAF5E
- IR DFE S (B — 7 IRFE) | B2 mIREE (BRI O 0 7o KRR
HE) . SR FINIRTE 2 B8 LT gER SUS OB%
- WM BET 2 RFZE TR, LV EORWIHFET VA v (EALEEARRER RCT, 4+
KR - R - VORI - B & OZHER 1 OFEE, Wik 23S UCRHM, B
O LIS O BB 72 fdtEEFEAE)

X GAEL - MR, FRCEEE ., NE, BHEREEE T HEEE e EORGRIESS
TRIZLDRFEEORBRAE AT D HD
- XL DRBEREOBENELRZNE 5 ISCHEEMITHEYNE H DY)

1N - BNIRFE 2R 7 LU T 5 72D OBURC ANICBI T 20798 (BB Ok &
MHEME DI b,V —F — RS2 R LB RO SR L)
* I ADZHFNC BT 5 HAF 5%

TU N | - BNIREEFET - B, MEERAREAR TR 1B MEPHZEME R R (COPD) | RRYYE,
9 DY
- AHXHE R R D BE

#1—3 BEIREIICBET 5 %OME

HH S OB BT 28

AR - FEOENIREE &R A BEHGHE L7 E O @O GMRIROIFZER %< EN
B OMFRITIE & A L)
- —WFZRREE DB X (B — 7 IREE) | 1B B RWRTE (BRI OS540 72 ik
HE) . SRR B BREE 2 B8 LR SUS OBR

PoE 2 SIKi| - REMAHSR, FRCEEE . MR ok, IR, BHRBRE AT LEEERED
ERRIEES TR SIC L A EEYEBOKRBREETLH O
- BMZ X DRSO BN R 508 5

1N - BNIRE AR T S22 FEA AW A (K. ERREORWVEE~DOH
B, Zofh)

TU R | BB - B, FRCTRBRARR R, T, FEIREAEIR, BEARFEE . BARE, B EE
i A S
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C2. ESNEITB T 2 ENIRERERLE

1) ASHRAE (7 A U HBEBEHHRZETF2)

ASHRAE Standard 55-2017 (23T, REVLEMEZ R & LT, EEO=R & LT 19.4°C~27.8°C
(67°F~82°F) % #hi5 LT\ % (ANSI/ASHRAE, 2017; ASHRAE, 2022)

2) 747 NEREEA

BrEi4S (Ministry of the Environment) OfEFE4L)5 (Housing and Building Department) 723FT7% L T
WD EEEEVEE - (National building code) @ 1009/2017 Decree of the Ministry of the Environment on the
Indoor Climate and Ventilation of New buildings [ZIREVREEILIENHIE S TS (ME,2017), 2T
B ARG E LTERTH D, BMOERIZFELICE > THRETH D& T, EEL LTI
X TIERWVWE L9 2T, BEMORIEORE 21CEHE LTV 5,

3) "

[EZ BRI 7 (State Environmental Protection Administration: SEPA) | 4= (Ministry of Health)
EF i B B AR E#R S (General Administration of Quality Supervision , Inspection and Quarantine)
D 3 S>OITEHEBIN LR THENZELVEALE (GB,/T18883-2002) % 2002 4 11 A 19 HIZAA L7

(SEPA, 2002), = DJEHEX 2003 473 A 1 HICHiAT S iz, EELA T 4 AOENEREITH TS
FEAMG @ S v, SNZERVE AN, SNESGEERIR, =2 U VO HEMHES L TWD, 0
FEED S BLIRBGREEICE D D AL R 1 — 4177,

F1—4 =|sNERGRME REERER T ORRE—

=1 B Hig iz
=8 °c 22-28(8) EOZEH
- JoEF
xR %RH 40-80 (%) HEOZH
30-60 (%) LZ0BEE
KRR m/s 03(2) E@EELE
0.2 (&) ZDEE

B E m’/(h- A) 30

4) K - huar MaREAR
Fr Y R Tk, hry ik (City of Toronto by-law) 497 # (#E5) (ZHWT, 9 A 15 H~6
A 1 BOMIFFERAOETOT Y TIZBWT, f/MREL 21CICHEFFERT 2 L 9 RD T 5D
(Landlord shall ensure that a minimum air temperature of 21 degrees Celsius is maintained in
all areas of the dwelling unit from September 15 in each year to June 1 in the following year.)
(Toronto, 2018), 7=, 629 & (RENFEDOIKNE) 1TBWT, 6 A 2 H~9 H 14 HORIX, ENIE
FE% 26 CLL NICHERFE R4 5 & ) 25 a2 BB & 2 L 5k TW% (Al air-conditioning
systems shall be operated from June 2 to September 14 so as to maintain an indoor temperature
of not more than 26 degrees Celsius.) (Toronto, 2021),

EORKIRE 26°COFEMEICE L TIE, I ¥ D hr v NAREARN 2015 48 6 HICEAEE
IZBIT D BB LD E Y A 7RO 2D, e MBI 24 NRIR & BT L U ER
DOHIINE DRFRN S 26°COIRRFENER 2015 4F 11 HIZEH L TW»5 (X1 —1) (Kenny et al,
2019; Toronto, 2015) .
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B1—1 1996 4-~2010 4 (6~8 H) O MIBITARKNEE LT Y 27 (Fizk<)

5) AXVA AT TR, Uxz—LX)

AT T RN (PHE) X, A7 70 ROBMOEE BT Az LT, 6 41 H~9
A 156 HETOM, SlE 2N EET D ik ik, Eii4 26°CLL N ICHERT 5 L 9K
DTV (PHE, 2018), 7o, HERMEZSRET (2021 42 PHE 7 O HAMUOR S 7v7z A4
ARERE) (UKHSA) 13, FERICBIT 2EAMOERICOWTIE, MR ERCTEY NS A EDEE
BTIE, B@EEY A7 ZE/RICIZ A7201207< &b 18SCICERNZRFETH L 285 LT D
(UKHSA, 2021), B9 18CLL EO=RZHERTT 5 Z L%, F7IC 65 skl Lo Eiln# I IXEHEE T,
FLINRZRRIESEERE (SIDS) DU AZ KU & T 595 Lik_XTnb, F7z, KH 18CLLED=E
BEHRT2 (HoRER, BME. 7707y b, REEREZERTLZLEbbET) 2
L1 65 LA LD EE OEEAZSFHIZITAR TH A H LT 5,

SR ERBSER E DEIRE RS LA 7 T v RARSEA)R (Bl UK Health Security Agency
(EERELZERIET)) . 7= — VL AAREER (Public Health Wales) 7»H/AF STV 5,
AT T v RAREARL, RIROESMEEICS 2 5082 RZFMICLE2—LTRY, T
B PCIIGEAER 2 . adh— NFZE 2 {1, r—2 oy ha—UBFgE 1. REEIRIFZE 15 (0 D OfE
ReFLdT5 (PHE, 2014), A (16~645%) Ti%, 18CLLFOERILE W ILE & BFRT 25
ZENRENTEY, ZOMEIIEHEICLOTUIELEEERSH D E LTS,

U = — VAR, U2 VX THERE SN TV A RIROEE (Y vk 21C, £ Ofmo
HRIL 18°C (60 LA LD ANNWD A, U B 713 23°C)) BERHOTET VAT 2 INE H e
MRt 22 EEZEHMIZLE2—L TRV, MEEDBEIZOWT, i Shiz 4 ROBEMIEET
TIRWER & S WIMFEOF E R BENZED - &85 LT 5 (Janssen H et al. 2022), A7
DU KEHIME IAFZEIC & » TRAR Y | |EN 10°CIEK T+ 5 2 &I BRI A IS EIE 2.2~
8.2mmHg ThHolo LA LTS, Flo, FHEMRAN & HANTEEE 2, T & TN
FIITE L Z TP T WM H D L HE LTV D, S BIZ 2 DD AWIZEIL, BIERFTE DR 5
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EXFFTALOTHY, |iiE P52 & ClEMET L7z EHELTWD,

INBDVATYT 4 v LE 2a—OfERERE 2 T, RERBLZ2MARET (UK Health Security
Agency) (UKHSA, 2015) & Welsh Government (7 =—/L XEff) (Welsh Government, 2021)
FULTFDOHA T4 &85 L TWD,

#1—5 AXUAOITEMREICBITHERICEAT LA RTA

1T A% B LR HELE
18°CLL k=
HHOHESE . 18 CORBMEIX., 65 bl ETHRBEEBROH DL AXxIZE T
IIFRFICEETH D, 18C LV D LEmdOENIBERED., /IR WS
%9y 1-64 DAL L TH ZOBEITS TOEE 2, b LiEY)
UK  Health RRE CHARREE LR X 20O THIUE, 1ISCUL F CTHRIEIX 2 &
. Cold weather ~
Security lan for Eneland I Thb,
Agency PR TOrERSIANC | ot - 18°COMIMEIEL. 65 MUl ECHEEEROH D A X2 L 5T
IIFFICEECTH D, toeE0BEEE, BREA, RELEOEWESN, B
Tt 27 EaR MBS U THEATRETH D, 1-64 1% O 72 M %t
LTI, WOARELR, EME. 79047y b, b —F =52 FH LT
HEAE. ZOBEOEZMHITE,
, U E 713 21C., ZOMOEREIT 18C (60 Ll EDO ADBWAEE . !
Tackling fuel . R o
Welsh -_— v 713 23°C)
OVE (0] N N - -
Government | P0v CF- B i 24 BpfA] & & 02 9 Bfl, BORIT 24 W§fH] 2 202 16 F§fH], ERCO
2035 !
B & RD)
<EHEIR>

ANSI/ASHRAE (2017) Standard 55: 2017, Thermal Environmental Conditions for Human
Occupancy. ASHRAE, Atlanta.

ASHRAE (2022) What are the recommended indoor temperature and humidity levels for homes?
(92). ASHRAE Technical FAQ. ASHRAE, Atlanta.
https://www.ashrae.org/File%20Library/Technical%20Resources/Technical%20FAQs/T'C-
02.01-FAQ-92.pdf

Janssen H et al. (2022) Cold homes and their association with health and well-being: a
systematic literature review. Wrexham: Public Health Wales NHS Trust.

Kenny GP, Flouris AD, Yagouti A, Notley SR. (2019) Towards establishing evidence-based
guidelines on maximum indoor temperatures during hot weather in temperate continental
climates. Temperature (Austin) 6(1):11-36. doi: 10.1080/23328940.2018.1456257.

ME (2017) 1009/2017 Decree of the Ministry of the Environment on the Indoor Climate and
Ventilation of New Buildings. The National Building Code of Finland. https://ym.fi/en/the-

national-building-code-of-finland
PHE (2014) Minimum home temperature thresholds for health in winter — A systematic

literature review. Public Health England.
PHE (2018) Heatwave plan for England: Protecting health and reducing harm from severe heat
and heatwaves. PHE publications gateway number: 2015049, Public Health England,

_39-


https://www.ashrae.org/File%20Library/Technical%20Resources/Technical%20FAQs/TC-02.01-FAQ-92.pdf
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1) Uz )V AARMEROCHEL B2 —

7 = — )V RAREERPEIR L EBIEIRE OBMREHRE LIV AT YT 4 v 7 LE 2 — DR
% 2022 AT L TED 1—20X5CFLHTND,

Summary infographic. Summary of results by outcome From individual studies (published 2014-2022) included in the review

In adults 220 years, a home thermal insulation intervention increased morning
temp by 1.4°C (14.5°C-15.9°C) and reduced marning SBP and DBP [67]

In older adults =60 years, an intervention to heat living rooms to 24°C before waking
increased temp on average by 2.1°C (14.1°C-16.2°C) 4 hours after rising, and
reduced SBP and DBP [65]

In adults =20 years, morning SBP showed 3 higher increase compared with evening
SBP per 10°C decrease (range 3.3°C [morning] to 27.5°C [evening]), particularly
for older adults and women [69]

%% In older adults 260 years, nocturnal urinary sodium excretion rate in the coldest
homes (10.1 % 2.3°C) was 14.2% higher than in the warmest (19.3 £ 1.8°C) [71]

In adults =18 years, no
assoclation was cbserved
between measured temp (range
~1°C to ~38°C) and possible or
probable viral infection or sleep
quality in winter [76]

23 In children <15 years, there was
no difference in the incidence
of common cold between
coldest (<16°C z180min/day)
and least cold (<16°C <30 min/
day) night-time temp groups
[75]

In adults 216 years, each 1°C
increase in temp (range 7.5°C
to 36.8°C) was associated with
a 1.7% higher likelihood of
poor self-rated health; this was
a linear relationship [82]

In older adults =66 years living
in homes <18°C, existing
chronic health problems
including osteoarthritis and
asthma appeared to worsen in
the cold [81]

2% In younger normotensives and pre-hypertensive males (23-26 years), higher MBPS
were recorded under cold condition (16.67 * 0.45°C) compared to warm condition
(24.40 * 0.78°C), with higher trends observed in pre-hypertensives [70]

ot

In older adults =50 years, SBP and DBP was higher for people living in cold homes
(<18°C) compared with people living in warmer homes (=218 °C) [68]

In adults =16 years, a 1°C decrease in temp was associated with an increase in blood
pressure [66]

2 In older adults 260 years, blood platelet count in the cold group (<14.4°C) was
significantly higher compared to intermediate (14.4-17.9°C) and the warm
(>17.9°C) groups [73]

3% In adulks 220 years, electrocardiogram abnormalities were more likely in those
living in cold houses (<12°C) compared to warm houses (218°C) [72]

In older adults =60 years, a 1°C decrease in temp (range 0.3°C [night] to 33.6°C
[morning]) was associated with an increase in daytime SBP, nocturnal blood
pressure fall, sleep-trough MBPS [64]

In older people 45-85 years, with
chronic obstructive pulmonary
disease, more severe symptoms
occurred £18.2°C [74]

% In older adults (61-98 years),
room temps <~15°C were
perceived to have a negative
influence on health and well-
being [83]

«; In older adults 260 years, sleep
onset latency decreased from
16.7 minutes to 12.4 minutes
after increasing evening temp
from 10°C to 25°C [78]

:iq: In older adults =60 years,

nocturia was more likely in
those living in colder hauses
(13.2  3.0°C) compared to
those in warmer houses (18.6
t2.4°C) [77]

2 In older women 270 years,
physical performance (e.g.
muscle power of lower limbs)
decreased in a 15°C room
compared with a 25°C room
[79]

7% In older people (mean 81
years), worse hand-grip
strength was associated with
cold houses (<18°C) compared
to warm houses (218°C) [80]

Key: Dstudy Found an association between colder temperature and poor health. Dstudy Found an assodation between warmer temperature and poor health. D Mo association identified between temperature and health.
:*: Studies specifying a temperature threshold <18°C in line with WHO recommendation. DBP- diastolic blood pressure; MBPS: morning blood pressure surge; SBP- systolic blood pressure; Temp: temperature.
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AL E2—7TIL, 20 ORI S Z, 2D O TIE, BODMEE L, LiE R (n=10, Il
JE, HioETeE (I & BhE) | DEREE, /I RED | kR (n=3, EPEPAZEMREE (COPD)
DIEIRFS T OWELZR 7 A )L A JRYE) . BEIR (n=3. WMHERE JOAIRER 4), HAEET (n=2,
TROH 1B LOET) . B LRIV EHRREE (n=3, FEIPMEFRICKIT TR S N2 &
OVH CAHIC & 2 REFERAE) (2B D 0RERAE R & OB A S vz,

20 R OFZED 5 B 17 HEDOWFFE T, FEVENIRE~OBEBEDMEREIFIE~OEZ B LE L T D
ZEWREINTL, TGO E (n=11) 1%, 18°CHRI DOFFE DIREBMELL T TORE
BAFEL TR, FEARIEEOHMIL 10CH 5 17.9CTH -7, AFETIE, SFIFAREMT
LBNFETOEFIZL Y MED EFT 52 EnMEIN TV, L, Ziub AR LI
ZEMICTHRAR D . T DX ) R L OB ER R~ DI OW T, BNIRE & DMERER Y 27
L OREMR Y IO HERNE L ST,

i R YER R A 2 D NIE, BVWHEDOFER B L Z T T W EnEIN TN,
i O RRE S (EfHF L OMEEICBE T 2 455%) ITENOERBEERIINT 5 2 L3RS
iz, 18.2°CLL T O=WNIRE L, COPD B OEIRO BRI & Bl L T e, AR X
OVINRAER T, FENTOEMBIRE & U A )V A OFEROMICA B2 BRITERD il o7z,

BUTZOLEL Ea—nbDT T AL, BNWE (T7205 18 CK) TOAETENRERE & 32
FBIRA~DOFERBLERH L CND Z L 2RBR LTV, ZOTET AL, 2014 01 XV AARHE
R (PHE) 2MTo7230kL B o —DOfER & —E L7z,

2) HHEHEELIZL AL B2 —

BRI DFIN & & BT, IR & NORRFEEDRIRICZET 2 kL v = — 2 FE0 L, 2021 412 [EFRHE
SECAF LT (Wolkoffet al., 2021), JREEIZEI L Cik., WHO OFELEEDOH A KT A L CHESE
BENRENTWD, @EEELIERE L L72YG (WHO OFEE LRI A 714 2) ST,
S A PEVE LT R 2 W IE TR OHERHIF L 22~24°C & A 7=, DU ICIREE & fdEE 12 B4 2 s Ashs

ROWEEIRT,
(1) IR~ E
b MRERER TR, IRERmESIRE QBN R ELZIT 5 Z L QRSN RIRATSEE, =R

BEMERIRABERER] . d K OMA IR OREE IR IL. RE B3 (5C~25C) 1Tz, =
D ELlE, FIATARRRIEROIERZ SIS ZTREEMRH D Z 2R L TW5, il
AR TR, R LR R I A 7 A REBOT LLF — PSSR OB L B L TN D 2 L AVRIR
ENTN5D,

2) MRERA~DE

IR TIL, 26°C/10°COY A 7 VOEE R L OVEE T (30°C~20°C) ~DIRE N XIBERIEIC
B WMEZHESELAEENH D Z LIVREN TV, b MIFETIE, SENEENEA
PEESGEIEIR & B LTV D 2 EAVRIR ST, MRS, WE., BMAGERZEIL. K VIK
VSEEIRE~ORWINGREE L B L CUve, —J7, Mg OMERERRE L EMERGERZEIX, K0 &En
WHENIRE~ORRE S L Cve, T OREBIE, AWEN R DIKD > 7o R & Lt
LT, 18 CH LU 30°CTHI L7, 1BIEPAZEMMZEE (COPD) X UNiEOBE TIL, KIED
FENIREN EILENIFRER ORI S, SRR AL 525 Z EXRENTEY . &K
DOENIBEIL 18CTHD Z EDVRIBIN TV,

(8) DM ~DEE

FEH IR BEOHI THEME SN2\ K O OEEE TlE, SRIREOIR T AMm~ED L5 &
B L CWDZ EAVRENTEY, HIEEWNEEIZ 18CTH D Z EARBEI N TV, ZHEHOE
B IZB VT, RENIRE (14.35CLLT) EEmENEE (17.92°CHE) & ORIZEBIT 2 HE DM
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S U T- B MR ST, mENIEEOIMAE R BRI K DB OER 2R IR & 72 D AfREMEm B 1 |
i e OBSEE, RENIRE (14.35CLLT) LE=EMNIRE (17.92°CH) & ORICHEEDD
N7 U 7= BEEENZRD BT,

3) Fi-laXRL Ea—

FESTOWTIH 2022 4 2 H DU = — )L AARFEA RS, & S12O0TIE 2015 4F 1 H O WHO
VIR 3CHk 2 Pubmed THZE L=, MRAE, 72—V AAREAFE WHO DU AT~<T 4 v 7
LEa—0ORFEXRESE L Lz, BRI 202643 A 12 BICEE L7z, ZESIZOWTIE 27914, &
SNZOWTIE 763 RO LM S iz, 2B EHEET D & 959 tEo STkt &=, b
D LEROFHIZ DN TIE, REEIZFE T ETH D,

Pubmed search date: 2026.3.12

Publication dates: from February 1 2022

#1: (Cold OR “indoor temperature”) AND (Indoor OR building OR home OR dwelling OR house
OR housing)

#2: “Myocardial infarction” OR coronary OR “heart attack” OR stroke OR angina OR “blood
pressure” OR hypothermia OR COPD OR “chronic obstructive pulmonary disease” OR asthma
OR bronchitis OR “respiratory disease” OR dementia OR “mental health” OR depression

#3:#1 AND #2

279 results

Publication dates: from January 1 2015

#4: (Heat OR “indoor temperature”) AND (Indoor OR building OR home OR dwelling OR house
OR housing)

#5: “Myocardial infarction” OR coronary OR “heart attack” OR stroke OR angina OR “blood
pressure” OR hypothermia OR COPD OR “chronic obstructive pulmonary disease” OR asthma
OR bronchitis OR “respiratory disease” OR dementia OR “mental health” OR depression

#6: #4 AND #5

763 results

NSRS
#7: #3 OR #6

959 results

<BEIHR>

Janssen H et al. (2022) Cold homes and their association with health and well-being: a
systematic literature review. Wrexham: Public Health Wales NHS Trust.

Peder Wolkoff, Kenichi Azuma, Paolo Carrer. (2021) Health, work performance, and risk of
infection in office-like environments: the role of indoor temperature, air humidity, and
ventilation. Int J Hyg Environ Health 233:113709. doi: 10.1016/j.15jheh.2021.113709.

_42_



2-2 BENRELBEEZEICET IRV
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A. HFEER

MR HE AR OMERIZEET 5

A (DARE, BREEmfr/Erk) ik, BUTY, B
1G5 FHAT PR EO It S N D BEY T,
Uiz BRI S D E 7y OIE~THFHDS 3,000m?2
(“#4%1% 8,000m2) DL bR & (g
W LEERL, FFEREMOTTAEE. SAEE
DHEFFE IOV THRZ AT 58Ik LT
AR ELY R B A B | T © CHERFE LA
L EREHSTEN TS D, EEEREOM
FITOWTIE, B R AR S BED 711
HOW, 6 HE (FlEH CAOR, —@BbRFE
DEAFR (COPRE) . “{tikFEDE A (CO2
WRED) . IR, FRRHEEE, &) & 2 02HLWNT
CIZ1EMIET D EERoTN D,

AL BR BT AR A PRILVEI IS D 4 4212 CO 2
FED FRRAE & IR EE O FRRE SIE S =3, 1k
FIELARE, KEZ2AE LA Thiu Ty, %
FIEA S 50 FEMFE L, RNERBE &l
BT 5T UAREREINTETEY, &
B O FLIZ IS < BEEMBR BT E D J,
ELAKRD SN TWD,

AEITIE, BNERIEICER L, BERNOE
BREE S NAROIREE BN R IT T B A 5 M
L. FREREMITIT D Bt A& B
WORBELIZET DT — 4 2EMT52 L& H
HE3 5,

B. BFZE5{E
B.1. #®

ENBREE & RN B % 5w 3% PubMed
(Z R D ISR L7, meféhnsidis 2026 4 4 A 27 H
W3 L7z, FRED & BV RHEEITV, “Most
recent’ CY — F&4T5729 2T, £2TOXA k
WETTANT 7 Nt Llc, R LT 7
A N7 7 MEB.3.OWEINE L BRINLEZ S
L. ZHLT,
B.2. HRRE

ARETHG & T HREFREEICE L Tid, Mk
FRRE, DRE, BPEL R E LT,

PubMed (¥ MeSH ( Medical Subject
Headings) N"HE L TW5, MeSH 1%

PubMed D@ sCRSIFHIFICHEH S5, NLM
CREENLEFERE) DNE T D HHREED
V=T ATHDH I, MeSH #FIHT 5 LT,
A REPBET T ENTE DM, H LIRS
T MeSH M H-STWRWAREME S D 2
LB, MeSH 12N CT— Y 72 il R0 K )12
BT oMEGELRETH L L, 2. @
XDOHA MVUTT T A NT 7 MZEDOREEE
WEENTOD A BEENRENEE R,

REPII XA NV ETTANT 7 MIRE LTz,

FRRFR X N R LR BB A

ZTRDOEBVERH LT,

(1) JiEdk (PubMed Cik MeSH)
“Cardiovascular Diseases” OR “Respiratory
Tract Diseases” OR “Heat Exhaustion” OR
“Heat Stroke”

--> Cardiovascular Diseases

Pathological conditions involving the
CARDIOVASCULAR SYSTEM including
the HEART; the BLOOD VESSELS; or the
PERICARDIUM.

--> Respiratory Tract Diseases
Diseases involving the
SYSTEM.

- Heat Exhaustion

A clinical syndrome caused by heat stress,
such as over-exertion in a hot environment

RESPIRATORY

or excessive exposure to sun. It 1is
characterized by SWEATING, water
(volume) depletion, salt depletion, cool

clammy skin, NAUSEA, and HEADACHE.
- Heat Stroke
A condition caused by the failure of body to
dissipate heat in an excessively hot
environment or during PHYSICAL
EXERTION in a hot environment. Contrast
to HEAT EXHAUSTION, the body
temperature in heat stroke patient is
dangerously high with red, hot skin
accompanied by DELUSIONS;
CONVULSIONS; or COMA. It can be a life-
threatening emergency and is most common
in infants and the elderly.
(2) — Bk - K
“Absent” OR “Disease” OR “Leav*” OR “Sick”
OR "Dehydration" OR "Kidney" OR "COPD"
(3) TREEHYE
“Indoor Temperature” OR “Indoor Air
Temperature” OR “Operating Temperature”
OR “Standard Effective Temperature” OR
“Predicted Mean Vote” OR (“Wet Bulb Globe
Temperature” OR  “Wet-Bulb Globe
Temperature” OR “WBGT”)
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(4) =N

“In

"Home" OR "Hous*" OR "Dwelling"

door” OR “Building” OR “Room” OR

B.3.
a
Uk
(@

(&5

TEELYE b BRIV EE

GHE L RANEEIZOWTIE TR L B
E LT,

& R vE]
ENOBIREE & NMRDREFZEZIY
o= H D

BuhiiE DR, MRS R A I o
=HD

Sl IEE]

11313 (5 1

R L EE L2 D

~ U A& D ER

AT CHESE2 I Z X 25 E T

JEIE (A 7N o an F v A
NAIRE) ODHERDF->T2HD
KEIFR (PMas 72 L) %BRE (b5
B L) OHREROH-T-HD

3 2-2-1. Pubmed [Z &k AR LER

NIRRT AR EORED 7 N—T D
HaROFoTbD
BINEE) BESORAAR—Y 72 E) OH
RO HoT2b D
B4. LY 2 —0DEHE
it S nvzsmso [y s - BaY) [HE]L TR
Bl 2OV TEHT 5 & &b, SR
AEFIEEEO RE LICHATED XY, @
DEF. RE, JMGEE, FHTEE. REO
BB 2 BIREEER U Te,

C. HrFfER

2026 4F 4 H 27 HIZFENi L7= PubMed |2 X
BHRRFERE R 27 2-2-1 1T, 4 MeSH Tlidl»
PR & R SR FR T A O S CREE L7272
D, by MIREL o7, MeSH TEHESL
oI BE LTI 1,426,062 #F (T 10 4E[
13 846,734 ) 2k v b L7z, 7o, —BIER
XL ED D & 3,5532,185 f (ELUT 10 4]
1% 2,254,860 i) Mt > LTz, TD%, A

No. Search terms Results of All Results of Review
« . . » 801,822 111,983
#1 Cardiovascular Diseases”’[MeSH] (417.670) (64,556)
« . . » 687,296 84,580
#2 Respiratory Tract Diseases”’[MeSH] (466.240) (59,681)
« " 157 14
#3 Heat Exhaustion”’[MeSH] ©1) 3)
« » 626 82
#4 Heat Stroke”[MeSH] (394) (52)
1,426,062 187,053
#5 #1 OR #2 OR #3 OR #4 (846.734) (118,043)
#5 OR “Absent’[tiab] OR “Disease”[tiab] OR
46 “Leav*”[tiab] OR “Sick”[tiab] OR 3,56532,185 531,695
"Dehydration"[tiab] OR "Kidney"[tiab] OR (2,254,860) (370,351)
"COPD"[tiab]
#6 AND (("Indoor temperature"[tiab] OR
"Indoor air temperature"[tiab] OR "Indoor
environment"[tiab] OR "Operating
Temperature” OR  "Standard Effective
47 Temperature" OR "Predicted Mean Vote" OR 222 31
("Wet Bulb Globe Temperature" OR "Wet-Bulb (152) (22)
Globe Temperature" OR "WBGT") AND
("Building"[tiab] OR  "Office"[tiab] OR
"Room"[tiab] OR "Home"[tiab] OR

"Hous*"[tiab] OR "Dwelling"[tiab]))

[3 2-2-1 i)
TAAAERIT 2026 4F 4 A 27 B SO DO THY . A—TF0 T 7BRAIZRD,
ONOEAEIZENT 10 £/ (2016~2026 4F) D L& ~7,

1)
2)



BTEHHLTWDOENIREIZIRET D & 2221
(EJT 10 4F[MIE 162 #) & 72 o7, UiZkam L
DEA NVETTANT T MaedTXTHER L,
AFHAT N Z B 0O K & OISR 12 B S 7=,
725, 12 FROFRAE I EDO R Z W GRCE LT
by L7z 8D (GF 20 #@) 122V Tk
EHUERIZEH L7200, BRIV,

IR &R 2N BT AR A & 2-2-2
\RT, R LI TIEE ORI R S
TW=DI 6 FThoT-, PHEFEE L LTI,
Minimum Mortality Temperature (Indoor), /3
A F~—T— (E, FEHEBIRERE) 2ET
HoTr,

D. Z£

AHiTlX, PubMed ZFIf L TENZEXIEE
LR (PP R, DR, BUE)
B3 5 Tk 20 fROAE A L -,
Surawattanasaku et al.1?(x [SBS % V54 %
i3, ENREZ 23°C LU TIZ, FXHTE % 60
~T0%\ZHlfHd 5 Z & HELE XD, || Tietjen
et al.191% THHXHEE 30~60%RH, Z251RE 69
~T75°F (§ 21~24°C) O#FiAS D L % SBS V
AT P REITHIN 70 & BARM 72 22 50 e
DRI TWD RS 8> 7=, — 75, Ool et al .20
% THERHE 288 2 DIREE - AHHREE - KA HE)
LSRR DI B 9372 BEME I TER D H LR Do 72, |
EL TS 7Y, —ELTIZAMIELN TV
WERE LR TE 72, £72. SBS OEFKH LR
I CHE7p B PAE D7 Ui —fy e il & TF
HRWVWEBAHOMEE LTHET N, &b
W2, PRI, ONRE, BETEIRE, WfE, BUSSIERIEIC
L-oTH SBS ~DEENELRD LW SN
TWNDZEMnb, SlfEHENRDHND,
AREIZBNT, LW TH S
Huang et al® (¥ 2 N 22 %A & © MMT
(Minimum Mortality Temperature) % & Hi L
TV, INET.A—AT VT, TTV,
& HE, A X VT, BAR, mEE, A
V. AV=z—T L, BIE. XA, EE, KED
AVRIREED MMT (TR STV e b DD, FEF
DHD R ENZEKIRED MMT (387,
WMELSCHRIT 99 BROENERIRE T —F 70 &%
FHLTI A LT3 LA RT A Y RATH

SOOI D ENELIRE Z Tl 5T
NERFELTWD, 20K REFANEL &
K352 LT, BNERIRE &R EIC BT
HIDRLMEANERMTELEEZ LIS,

E. ¥

AHEICIX, FREREMITISIT D RSB
EEHIEEORE LICET 57 — 2 2 &1 5
Z L& H/IC, PubMed ) L CENZEKIR
JE & GRFERBNC BT 5 SURIR A 21T o 72, R
BN RAT R OBIME DR 40TV 2 SCHRDS
6 g CX7=b oD, MR, AFE, BEEEE,
AR SRR I K > T h SBS ~ A L
725 EHMIEINTND, BRI TIE, 20 fRD
LE2—IlEEF-TWNEZ EnD, BlftE L
Ea—%2EDDHTETHD,

F. &8
1D AT . R BRI EIC D
WL httpsi//'www.mhlw.go.jp/bunya/kenk
ou/seikatsu-eiseil0/ (2026/5/7 77 & X)
https://www.ncbi.nlm.nih.gov/mesh/
(2026/5/7 7 7 & R)
201 XK ELABEIT R LT B 72 0 A
Gasparrini A., Guo Y., Hashizume M.,
Lavigne E., Zanobetti A., Schwartz J. et al.
Mortality risk attributable to high and
low ambient temperature: a multicountry

2)

~

3)
21)

Lancet.
doi:

observational study.
2015;386(9991):369-375.
10.1016/S0140-6736(14)62114-0
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3) Feng Y., Qin W., Liao R., Tang F,, Yang Y.,
Ma Q., Chen X., Tao S., Guo R. Exposure to
living environmental risk factors and
incidence of chronic lung disease in Chinese
adults: results from a cross-sectional and
longitudinal study. BMC Public Health,
025;25(1):3261. doi: 10.1186/s12889-025-

24658-0

4) McGirr A., Chowdhury S., Rabbi M.F,
Hasan M.M., Sagar M.S., Ibnat N., Hanifj
S.M.A. High indoor temperatures increase
reporting of acute symptoms: finding
mitigating solutions for the climate-
vulnerable of Bangladesh. BMC Public
Health. 2025;25(1):2121. doi: 10.1186/s12889

025-21597-8
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[F¥E] FEREE - BT 7E (CHARLS

2011-2018) OF —& % Hv>, HEWEfENT 12,318

N, TEWrfEdT 8,516 N&xtg & Uiz, EIGEREE

K775 LEFs A7 ZEi L, a Y AT 4 v

7 ERfENTRS LY Cox I NY— RET L%

T CLD & OB a7 L7z, fEHT Tl

. PERI, MR BRI, BMER G & A TRRER

FELTnAT,

[RER] AiEEREEE LT CLD AR LU

BEIE & A B ICBEE L, BT <

OR=1.14 (95%CI:1.03-1.27) . HEWrfiEtr <&
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T LTt E Nz, Fo, BAEEE L
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FEREOEII 0 ITRET STV iR o T,
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THRLEWVAEZET 202243 H 16 H 65 A
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MR 2 L, E7, ERITK LT 82 0ERY
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General, @Respiratory, @Digestive, @Non-
specific) B EHTEIZ A LT,
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VEIROEETIL, TR, WEE. RITRGR
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[KER] TVOC R TIER AR B KA 2 B
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7= COREE TR K 1,163 ppm Th o7z, ZER
HRPAE Y T RTC Z SRR e R B (MEA)
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N Ehi, 7L — MU MEXE M
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Table 3. User perception of room temperature, noise and lighting.

Question Often  Somelimes  No Mean %”“.‘”.’“

eviation
Varying room temperature 41.11% 37.78% 21.11% 1.80 077 094
Too low room temperature 12.94% 3647% 50.59% 238 071 0.39
Stuffy “bad” air 34.78% 33.70% 31.52% 197 0.82 0.50
Dry air 15.56% 35.56% 48.89% 233 0.73 0.06
Unpl int smell 18.89% 28.89% 5222% 233 0.78 0.09
Passi moking 3.41% 12.50% 84.09% 281 0.48 042
ise 53.19% 32.98% 13.83% 161 0.72 055
Dim lighting 8.05% 19.54% 72.41% 264 0.63 0.66
Glare/reflection on work surface 25.56% 21.11% 53.33% 228 0.85 042
Dust and dirt 24.72% 44.94% 30.34% 206 0.74 077

 p value in Pearson chi square test.

Table 4. Average measurement of indoor air quality in the selected office environments.

Variables Acceptable Limit Office 1 Office 2 Office 3
Temperature (°C) 19-22°C* 258 22 209
Relative humidity (RH%) 40-70% 399 476 46
CO; (ppm) <1000 % 630 448 608
CO (ppm) 30+ 00 0.1 0.0
TVOC (ppb) 105 272 126
Mold (CFU/M?) 398 833 443
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WELDIRETH Y, BE,. KI5, BT
T BRIERCHIEORIE R & DIERE BT D H D
LEFRIND, AWFRITEPE CTES T o RE L
KT, EAN DR, BREZZEER, F LTV SBS @
AR & OB 2 IS 5,

[5¥5] v = OFbeEEsE OfE 177 N4kt
RIZ 2018 4F 1+ 3 HITHBIZT v — btz
Fhi L7z, F7o. RPN TZEKURIEE, COLR
BE, BREE, BREL~LERIE L, mE3 s A
N FE A L Te— M7 itk ds L ORI - BeJEiE
ROFEAMRBUZ DOV TERI L, SERAY T
LEIZ S, £ DIRKNBSGREE & B Sz
F A SBS Wtk &HIE L, MBI, (FEBR R 7
R U7 HENEREE & OB AT L7z,
[RR] 2RI O WIEIC, 357
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Fatigue 36.2

Feeling heavy-headed 282

Headache

Nausea/dizziness I 4.5

Itching or irrit: of the eyes EEEG——— .6
Irritated, stuffy or runny nose I 8.5
Hoarse, dry throat NS 7.3
Caugh EE— 6.2
Dry or flushed facial skin NSNS 3.4
Scaling/itching scalp or ears IENEEE 4.5
Hands dry, itching, red skin I 11.9

Table 4 - Relationship between
Model 2

P Odds 95% Confidence

tio  Interval (CI) for OR

Raric
) s (OR) “Tower _ Upper
olo _noss _son oo 120 10 101
001} S VA1 U S 13 1 S [ a—

0201 0284 0499 0480 12 0700 2132

0061 0074 0 6c 10 0900 120
1.940 0.959 4.096 0.043 214 1.22 2941
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1% 26°C (REEEZR L) &l L CTHEIZIRY,
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Right now, you are feeling...?

Sleepy+ A Bad-B

-

T T T T T
23 % 26 29 2
nofan fan nofan fan nofan

Tired4C

Alert -
.....
3 2% 26 29 2
nofan fan nofan fan nofan

Rested -

.....
23 % 2% 28 29
nofan fan nofan fan nofan

Fig 8 Feeling of (A) alert/sleepy; (B) well/bad; and (C) tired/rested. In blue are highlighted the
cases with fans.
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i (COPD) DRI RIFTHEICET o=
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AWFFEILRN DB S ~DUEFEN COPD DREHR
FICRFTHEEZY SN L, KRUGYREN
RIRDEEEMT 50 &2 LT 5,
[5:] KEARLFET ik COPD H# 69
Bl % k5, BB 601 AR 7 — 4 % Hifla] &
MEWTARAT LT, EEWNERERbI I EEOHLEED
E, ZEXIRIEE, PMas, NOZHIE L7z, &
7. Breathlessness, Cough, and Sputum Scale
(BCSS) ., #2341 X kU —|Z & % ik
REZ f3: H RN 9~ 2137, BEEWAZED 1 A H iz
D OMFHAEZHAE Lz, HikEsxinze FE2
MREEAEL L LT, BB EZ TR LT,
[ER] 1 B oREENREZD 513X BCSS %
FWTHE SR OB, BB AL
DOFEFIBEEE O & B L Tz, BlAIE, =
PHEEE DS 10°F EH-9°% & . BCSS 2227 %30.38
EH L7 (95% CI, 0.01-0.67 ; P=0.01),

Table 2. Association between indoor temperature and COPD symptoms, rescue
medication use, and lung function

‘Outcome Coefficient* 95% Confidence Interval P Value

Breathlessness, Cough, and
Sputum Scale

Daily temperature (limited model)™ 0.30 0.00-0.59 0.048

Daily temperature (with humidity, 0.38 0.01-0.67 0.013
NOz, PM2 )

Lag 0 0.30 0.00-0.59 0.048

Lag 1 0.38 0.01-0.70 0.042

Lag 2 0.48 0.12-0.85 0.010

Lag 3 0.10 —0.27-0.47 0.602

Rescue inhaler use

Daily temperature (limited model)™ 0.26 0.08-0.42 0.002

Daily temperature (with humidity, 023 0.06-0.41 0.008
NO2, PM; 5)

Lag 0 0.26 0.09-0.42 0.002

Lag 1 0.7 -0.02-0.36 0.077

Lag 2 021 -0.01-0.42 0.058

Lag 3 —0.02 —0.24-0.20 0.845

Lung function (evening FEV,)

Daily temperature (limited model)™ —0.02 —0.05-0.02 0.419

Daily temperature (with humidity, —-0.01 —0.05-0.02 0.439
NO2, PM; 5)

Lag 0 —0.02 —0.05-0.02 0.419

Lag 1 —-0.01 —0.04-0.03 0.610

Lag 2 —-0.01 —0.05-0.02 0.418

Lag 3 —0.02 —0.06-0.02 0.262

Dafinition of abbreviations: COPD = chronic obstructive pulmonary disease; PM = particulate matter.
“Modets include wsit, age, sex, education, baseline FEV,. (Number of pack-years was used instead of
bazaling FEV, In the lung function modals).

TChanoes are expressed per 10°F increase in indoor temoerature.
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H [FIEZNEE S 72, TEP G- ZA S HZE 30~
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REJEOF v ARFEICE W &R RSN
(PR, F7o, Wk 4 B CHMAENHE 1~
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Table 2: Logistic regression analysis for association of SRPD migraine with indoor envirenmental parameters

arametor Odds ratio Pvalue’ Adjusted odds ratio

0.001 128 [106-1.44) 0.007
Rat

o
0.032 1.04 1.02-1.22) 0.03s
Light Ref
(1031-122)
Ref
0203 UJJ‘Iﬁ Lol LYY
el

Table 3: Logistic regressi
frequency

Out-of-comfort
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Table 9
Association of SBS Symptoms.

Temperature

Yes, often Yes, sometimes No, never X2 p-value

Headache

Low 3 (15.79) 9 (47.37) 4 (21.06) 7.574 0.051*
High 1(5.26) 1(5.26) 1(5.26)
Feeling heavy headed
Low 4 (21.06) 6 (31.58) 6 (31.58) 8.090 0.046*
High 1(5.26) 1(5.26) 1(5.26)
Skin rash itchiness
Low 2 (10.53) 4 (21.06) 10 (52.63) 7.451 0.044*
High 1(5.26) 0 2(10.53)
Relative Humidity
Yes, often Yes, sometimes No, never x2 p-value
Drowsiness
Low 4 (21.06) 4 (21.06) 2(10.53) 7.090 0.049%
High 4 (21.06) 3 (15.79) 2(10.53)
Dizziness
Low 4 (21.06) 5(26.31) 1(5.26) 8.041 0.018*
High 0 3(15.79) 6(31.58)
Air Movement
Yes, often Yes, sometimes No, never x? p-value
Feeling heavy headed
Low 2 (10.53) 5(26.31) 2(10.53) 8.726 0.021*
High 3 (15.79) 2(10.53) 5(26.31)
Particulate Matter (PM;g)
Yes, often Yes, sometimes No, never X2 P-value
Irritation of the eye
Low 0 1(5.26) 1(5.26) 7.419 0.038*
High 3 (15.79) 7 (36.85) 7 (36.84)
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Moljomedicin (MM 040 NA) #&ZEL7=H D
ThO ., FETNV—T (B, KR, 2FER)
(BT % 38 DIER & 2B DIERITHT D78
WICET b D TH D, £72. PMio. PMais,
CO,. ZEXURIMEE 2 el U, ERRIEES &
A ENEEREL DI 2 T o T2, S HIZ, et
Freixmy A7 40y Z7ERET VEHNT,
TAQ & SBS RS EM: 251l L 7=,

SBS X NEIZ 1 BHLLERERD B 0 | SELR 23k
GEREEERT 2 LA L2 S LiER.
[#R] SBS SEIRDH b i AR R I EIER
(25.3%) THY . WNTREFER (19.1%).
MEAER (14.6%) . FRUESEIR (10.7%) TH-
Too ML D 1%\ 2R AR HE B 1T SE R
(FHEE A~ XL 0.88[0.80-0.97], p=0.007)
FOMHEERESR (%4~ XLk 0.87(0.78-0.96], p
=0.006) DA E/RWA & BE LT, FH L
D 1CREVVENZERURE O ZGITEIER O N
(aOR 2.63[1.41-4.90], p=0.002) EBd#E LT
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Tl A% DRNERZMRAE L7,

[FiE] A ST kE == —3 — 27 )l
—a—3—2HD5ODXTRTThbd, T—
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UM E (HOBO U23 Pro v2 U23-002) & PCR
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i, MR BEERE, B X OB BRI
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) #FEMH L, HI ORE (26°C) HA&HIIC 764
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"TREMED m < AR o Tz,

Table 4

Casc—control study ssociating indoor heat exposure and respiratory or cardiovascular cases vs.

controls. The analy: onducted on the full patient care report record

Cases ndent variable Odds ratio (95% CI)  se.  P-value

Respiratory (N'= 809, 338 cases, 471 controls)

Cardiovascular (N = 762, 291 cases, 471 controls)  Int
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[FR - BB] 2O —2hFRICET 5

A RTA T, BEEMOENREEL 1 H
B0 b b 9 KR 21°C ITRHD Z &R
RSN TV D, 1BHPAZEMNIZEE (COPD)
BE OEBLIRREIX B BBV T Z ORE D)
SEMEFFT HZ & EBE L TV A 0MRET LTz,

[J58:] @ 7 ST ¢ — 2 ENLIRBRIC ARE L7
COPD 4 148 N & RIZ | BikrBIEFE 2 52
fEL7=, 2004 4 10 HKD>5 2005 4F 5 H HA)
DO, FF 1M Z %51 Escort iLOG™ % H
WT, VBV Z—A (LR) EBEEDENZER
IS 2L L, B 21°C LU L, B4 18°C LI L
Z 9 RfHERF L7 BEZ R U7, RERRIRABIX
E1Z St George’s Respiratory Questionnaire

(SGRQ) ~CHFM L 7=,

[#551148 1£D LR21°C DL LAERAIERE 1L 46 B
MAE, FEYEERAENT 2 B (W3 PafE)
Tholz, 7. 121°C LI L% 9 BefERE L7
HEo) A7z s, SGRQERA =78
W R L7z (PR, FRICMYERE Cl3mEE D
BRANRKE <, LREFEBEN 2 HENT 5
L. SGRQ impact score 73 6 "1 > FkET
D EHEE S,

Table 3 Coefficients of regression models for SGRQ health
status outcomes with warmth exposures

Total B (SE} P-value* R
SGRQ-Symptoms®

LR hours 21°C —0.05 (0.02) 0.03 0.13
LR days (9h/21°C) —1.10 (0.42) 0.01 014
BR hours 18°C —0.04 (0.02) 0.07 0.12
BR days (9h/18°C) —0.93 (0.45) 0.04 0.14
SGRQ-Activity®

LR hours 21°C ~001(0.02) 054 0.08
LR days (3h/21°C) —0.69 (0.44) 0.12 0.09
BR hours 18°C 0.01 (0.02) 055 0.08
BRdays (9h/18°C) 024 (0.47) 062 0.07
SGRQ-Impact®

LR hours 21°C —0.04 (0.03) 0.14 0.17
LR days (9h/21°C) ~1.12(0.52) 0.03 018
BR hours 18°C —0.03 (0.03) 036 0.16
BR days (9h/18°C) —0.62 (0.58) 029 0.6
EQ-VAS?

LR hours 21°C 0.005 (0.002) 0.05 0.06
LR days (9h/21°C) 0.11 (0.05) 0.02 0.07
BR hours 18°C 0.004 (0.002) 096 0.03
BR days (3h/18°C) 0.03 (0.05) 051 0.04

Using Bonferroni correction for multiple testing of intercor-

related otcomes a P-value of 0.01 was required for signifi-

cance

LR: Living Room; BR: Bedroom; Days (9h/21°C): Number of

days with at least 9h at or above 21°C); Days (9H/18°C):

Number of days with at least 9h at or above 18°C)

Social and clinical variables which were significant at P<0.10

were entered into the adjusted model for each SGRQ

component. Full details of covariates with regression coeffi-

cients P<0.10 are shown in Appendix 1

a: Adjusted for: Age, COPD prior admissions

b: Adjusted for: Percentage of PredFEV; and COPD prior
admissions

¢ Adjusted for: Age, Percentage of PredFEV,, COPD prior
admissions, marital status

d: Adjusted for: Percentage of PredFEV,

[HFR-BW) > v o ens ¢ v 7ERRE (SBS)
2B L CET I CII BT — # A2 LT
7ol REFBEOMREFIHAEL Em L, SBS
DI L BNEREF OMOER & ORI
ZIRE LT,

[J7¥5] 1992~1995 4FlZini) THEHE(L Sz
B RZE D S, B NKEIRR A ENEREEHIE
T — 5 ORRFH T 2 FERE U 7o, EREEIEE A
BYEDIED, E 4 WL (Fr. TEE.
R, OFEV, B, MK, EH, EED
LM R - 5 - MEORIRY) ATHAE S i, 2826 4
DT —HBWoRrEni-,

¥SBS O fL#EAZ WHO @ SBS s (B
MICW AR & 2 RIBLE, 2 DL
FOERNBENDZ L) L LT,

[KR] E/EikidgEsy (12.83%) . MEORzE

(10.9%). HOHEL (9.%) THo., R, A
., BEERE, BRfE, BEHRHEI%SIC L >TSBS Y
R BRI D, BREOE(IZOVWT AOR 23
B A PUR BREOBEEDEV (Table 3).
— )5, HELREA MR X DR « FAHEE « &I
B LR O B )72 BEMEI IO S o T,

Table 3 Mudtivariate analysis (logistic regression model) of significant determinants
predicting the sick building syndrome

Significant determinant Adjusted OR (95% CD* p Value
Low thermal comfort at workstation 2.84 (2.31 to 3.51) 0.0001'
I'Fl'ri_l_g SITCSs Tevel at WOrK TAT (1.06 10 2.00) T.000T
Too much noise 2.06 (1.63 10 2.61) 0.0001
History of a medical condition 1.89 (1.51 to 2.35) 0.0001
Poor lighting 1.83 (1.34 10 2.49) 0.0001
Young employee (16-25 y) 1.57 (1.22 to 2.03) 0.0001
Female 1.31 (1.05 to 1.63) 0.0161

*Adjusted for mutual confounding between significant independent variables (thermal comfort,
stress experience, noise, medical condition, lighting, 16-25 year age-group, and sex).

Table 4  Summary of analytical results for selected indoor variables monitored within 56
air conditioned office buildings in Singapore

Sampling Locations

Variable time () Mean value  Lower limit  Upper limit
Carbon dioxide (ppm) 6-8h 228 808 350 1560
Carbon monoxide (ppm) 6-8h 228 1 0.1 5
Ozone (ppm) 6-8h 48 0.05 0.01 0.47
Volatile organic

compounds (ppm) 6-8h 79 1.9 0.03 37.8
Formaldehyde (ug/m”) 6-8h 266 34 2 271
Respirable particles

(ng/m") 6-8h 180 23 0.2 120
Hear stress ("C) 6-8h 180 0.4 0.1 0.6
Air temperature (°C) 6-8h 285 23 19 27
Relative humidity (%) 6-8h 285 64 41 89
Air movement (m/s) 6-8h 180 0.1 0.05 0.83
Noise (dBA) 6-8h 180 59 56 62
Lighting (lux) 6-8h 228 513 197 822
Total bacterial counts

(CFU/m") 4 min 76 204 19 1360
Total fungal counts

(CFU/m") 4 min 76 63 5 1062
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= 2-4-2. ENREDOEHE
kg e CA DR CO & CO3REE B FEXHBEE e
EY)
Ak 0.15 mg/ms3 LT 6 ppm LT 1000 ppm LLF 18~28°C 40~70%RH 0.5 m/s AT
[1]
1) 9 ppm (8 h)
ASHRAE 5y 1 - - -
(NAAQS #EH)
1) 100 mg/m?3
(15 m) 1)21~23°C
2) 60 mg/m? (winter, 50%RH,
CIBSE (30 m) 0.15 m/s) -
[4] 3) 30 mg/m’? 2) 22~24°C
(1h) (summer,
4) 11.6 mg/m3 50%RH, 0.15 m/s)
(8 h)
Operative
Temperature
1) 20.0 °C~
(Office, Category 1) 60%RH (For
Indoor II, winter, dehumidification,
1) 100 mg/m3 50%RH, < 0.1 Category II)
(15 m) m/s, 1.0 clo, 2) 25%RH (For
1SO 2) 35 mg/m3 (Outdoor CO2 + sedentary humidification,
6l (1h 800) ppm activity [~1.2 Category II) —
3) 10 mg/m? (Category II) met]) Besides, it is
(8h) 2) ~26.0°C  recommended to
4) Tmg/m3 (24 h) (Office, Category limit the absolute
(WHO Y1) 11, summer, humidity to
50%RH, < 0.1m/s, 12g/kg.
0.5 clo, sedentary
activity [~1.2
met])
Operative
Temperature
1) 20.0 °C~
(Office, Category
II, winter, 1) 60%RH (For
sedentary dehumidification,
activity [~1.2 Category II)
REHVA[] met]) 2) 25%RH (For
2) ~26.0°C humidification,
(Office, Category Category II)
II, summer,
sedentary
activity [~1.2
met])
Singapore 1) 31 ppm (1h)  (Outdoor CO: + o . .
[o] - 2)9 ppm (8 1) 700) ppm 23~25°C 65%RH il 0.3 m/s A
Malaysia 1000 ppm L1
— 10 ppm VAT (W72 DR 23~26°C 40~70%RH 0.15~0.50 m/s

[10]

2T b
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Q2R ONE

2 KB O W E LT 7.3 Measurement
Methods | (ZFE#E STV 5, JIENLE X 7.3.2
Physical Measurement Positions within the
Building | (ZFE#iE T Y | EEENFEERIC
W, Flm T Z ERTREINI GO
RER2Y 7NV HEIZ BN T, BUREEOHIE
AT X 5780, (Jf3C : Thermal
environment measurements shall be made in

the building at a representative sample of
locations where the occupants are known to,
or are expected to, spend their time.) | & iU
TWo, 220, SARMEBE EIIHET
XRWGE ., MEHSIXLLUT O 5 258 L
FIUT 7R B0,

1.

2.

The center of the room or space

1.0 m inward from the center of each of
the room’s walls. In the case of exterior
walls with windows, the measurement
location shall be 1.0 m inward from the
center of the largest window.

e, Tty a0 TROBER.L) G 1m B
Ao, BaATLHMMEOLEITR b RERE
OFLMNS Im WHIOLS, | THET S Z &L
o TG, 72k, RIEIITHIER S bHE S

NTHEY ., TEKURE & FEKGEE T 0.1m,
0.6m, 1.1m, BEL U 1.7m O S THIE L7l
X772 5720, (JAR3C : Air temperature and
average air speed shall be measured at the 0.1,
0.6, 1.1, and 1.7m levels.) | & &R TW5,

B E KEf 1L [ 7.3.3 Timing of physical
measurements| ([ZFtEk <AV TER Y, TRIEHIH
2L & U, D oRffilic I (F, 2=
i, EITHARA) 2R ok E AR O
PrTINERKRTLLDOLET D, HDHWIE, F
W=D A O — 7 I & BRI RE S
NP ERT 260 e+ 5, (X :
Measurement periods shall span two hours or more
and, in addition, shall represent a sample of the total
occupied hours in the period selected for evaluation
(year, season, or typical day) or shall take place
during periods directly determined to be the critical
hours of anticipated occupancy.) | & LTV 5,
72k, MERRR S FEICEEH I N TR Y | 12551
WL, SERRGHEEE ., 36 J ONEEE O MIE IR
5LAF & L. BUsHOHIERMRIL 3 5T &9
AR

temperature mean radiant temperature, and humidity

( J§fL 3L : Measurement intervals for air

shall be five minutes or less, and for air speed shall
be three minutes or less.) | & LTV 5,

W E % © H £ 1T [ 7.3.4 Physical
measurement device criteria| [ZFC# AL TE

D, HIEIROREITR 2-4-2 ITRT LBV ThH
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Do
C.2. CIBSE: CIBSE Guide A. sixth edition
20159

ARG TR OVERE, BER - R AT LD
BE, BURBGHMIOFE, = RAFX—FER L
DR FHHEMECR A FIEOEE 2R LTS,
DZERBRFE D H:HE

22 IR L Table 1.1 [ZHFED FRICEBIT 5
HEDE PR PE L ME N B I TR 0 . Office

(general) O, A 21~23°C, EHIZ
22~24°C (W T OZH & FAXHEE 50%RH,
SILIHEE 0.156m/s DHE) ThoT-,

FERHEEE 1L (1.5 Humidity] ([ZRt#iSh TP
0., 220> 27 AOEEE E. BEOREE GRS
FLIRE O HELEE P N CEWN O E & oK
60%(ZIR D & T, APEETLDOITHFAT
X L PEEENGE DI, T EDBFE T A K
ANE=DY AT ZHm/MNRIINA D Z ENRTE
%, (JF3C : For the purposes of designing air

conditioning systems, a maximum room
of 60% within the

recommended range of summer design dry

relative humidity

resultant temperatures would provide
acceptable comfort conditions for human
occupancy and minimise the risk of mould
growth and house dust mites.) | & STV 5
En, DlE, Y 43217 O SR 1T Lok
FHEEEIZ W T, ENRE T XHEE (RH)
40% LA ETH H~E 72, (L : at the design
to
sedentary occupancy, the room humidity
should be above 40% RH.) | & ST\, 72
B, EHETHIIE, 2 XV IEWIBETHEF
KENDZ ENZ, FAXHRE 30%LL F T HFF
KINDGENH LD, TOBRIE, MESLH A
A DFEIR E DK T ORI E DFEAZ IR L
JEEE DD OFERINEZ P < T2 D OF PiHE
i CHMENH D, (X : Lower humidity
1s often acceptable for short periods. Humidity
of 30% RH or below may be acceptable but

precautions should be taken to limit the

temperatures normally appropriate

generation of dust and airborne irritants,
such as tobacco smoke, and to prevent static
discharge from occupants.) | £ Ft#E LTV D,

CO ¥ Table 1.8 (Zfflx OW'E 2B 2
FREHMEDN I SN TEBY, £ 2-4-2 1TRT LB
DThHs,

C.3. CIBSE: CIBSE Guide A. sixth edition
20159

AHEIT T4 SO FEERENEELE IEQ)
DAAEIZDUNT, XGPSR R, AT
REZRFHIER O Y — AR 7Y &
VBT HBEHEIE, B OHEGIEE G
FER e 2R3 2 & C, AEEMFICENE
BWE ORI E =42 U 7B 2 HpE Rk
2R bOTHD,

QZE KR O RETE

72 MRT CEEIBEHREE) | <UtisEEE
FEXHEEE  VERIREE DR EZR O AR, JIE &
HIEREM 2GR STV 5, HEFROLER &
B S 1E ASHRAE [THE U TV A M, ZERIREE
OPNERFIL 3~15 73D & ST\ b,
C.4.IS0:IS0-17772-1. First edition 2017-069

ABUEIL TEEREE, BANERE, BB LIW
BEICET 2ENEREENT A —2 OFRFIHE
HEL, B AT AOREFBLO= R LT —
HREFHE DD N DNRT A—F 2 LD X
INCHET DMERET D] bOTHD, Zh
W2V, RPFTHYZe B A PREE R, R, AR
FEDARY)—VE, BEHROKIEZE, B XK
IREEIZRET DeREHLEN T £ D,

ALEFENREOE=4 ) 7B LUE
TRICANDRERT A—ZDORFEbEHEND,
BEEO/VRITEY ORI, BAEEORE, K
OFEFA, [HIZ & OIS U TR LGE1RH
Do ABUEITZEM G & 7p 522 Mk L TR
AREZR, W ODDRRDLENREO T 2
V—%HET 5, BMRAVIZIL Table 2 (2RS4
%5 4 >0H7 32— (IEQ [Highl. IEQm
[Medium], IEQm [Moderatel. IEQwv [Low])
DIRE ST %, 185 D L~ULid TMedium |
L%, ¥illlg=—XxFRiomEE (Fik &
i, EAWERE) LTI, Ko Emnr
SULBEIRESN DG ED DD, R L~L Ak
AT HRERE ED Y A7 137208, PRt oM T
T LR D D,

DZERERBED HHE
JREEIX [Annex H Default criteria for the
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thermal environment | |ZFEHE, S TH Y, OT
(EAIRES) & LT S LTV 5, [Medium]
DE . AT 20°C LUk (PR 50%RH,
KUGHEE 0.1m/s Aifi, &H4KE 1.0clo DA .
3 26°C LLT (FHXHEEE 50%RH, AUz
0.1m/s Kiifi, &K & 0.5clo DE) Thd,
CO27#£1% lAnnex I Basis for the criteria
for indoor air quality and ventilation rates]
@ T1.1 Default design ventilation air flow
rates) ([ZFEE ST Y | [Medium| OHE
[OMRIRE+800)ppm| (1 AH7=0 D COz M-
HED 20L/Mh O55) LS Tnd,
FXHE 1L [Annex I Basis for the criteria
for indoor air quality and ventilation rates |
D

dimensioning

[' 1.3 The recommended criteria for
of  humidification  and
dehumidification | IZFld# S L TFE Y |
Medium] O%E . FRIEHPT 60%RH, I
HAJT 26%RH & SiuCW 5%, 7272 L, T ADi
TELSMTIR BT D B 7@ (7
A, AEERE) DG, @E IOk
2720, (J53C : For buildings with no
other humidity requirements than human
occupancy (e.g. offices, schools and residential
humidification

buildings), or

dehumidification is usually not needed.) | &
bRt STV D,

CO BEE1X [Annex M WHO health-based
criteria for indoor air| (ZFEHE SN TEKY
WHO DOHAEIZHEL TH 2-4-2 [TRTE&BY T
HD,

C.5. ISO: ISO-7726. Third edition 2025-107

AHRIL TBRERE 2 R8O 2 B 2 AE+
% 12O DRIE R DRARZN:, I KL OMRLERTED
M EZET D2 HEEHET DD ThH D,
BIRE ORI T2 2 L2 A E L, B
BREEDO N A2 B 2 —# O EHEREE O —>
ThHO ., LTORZMEGEL TWD,

- BEFOBESRETORKEZE LT
T, HE, B, FE TR BB
TR S D HFEDER

B 2RO 2B ELNET S5
EIZBAT AR ORE

NG A= B HfFIRT D7D 1OF 721318

DT iEDEE

P PN O BABR BT s K OMBRIRER B (15

I - ARIR O 7) (233 D HESEE £ 7o 130

RN OHE

ENE T ITEI DD DN FE T IFEROR

HEAHBE T 2EEELITI T XD

REWNES 2 ITEORE
QZEREREE O RIETE

ZERERBEOWEEIL [7. The characteristics

of physical quantity measuring instruments |
WCRfich T s, HESOMRIT 172
Characteristics of instruments for measuring
the basic quantities| (ZFt# 71 CE Y |, Table
3IZE DN G STV D, & LTI,
Class C & Class SIZHBHEINTWEHLZ & ThH
%, Class C I & (Comfort), Class SiE
A RV A (Stress) ZaHMliT 2D ThDH, &
THALEORE BT 5L, Class S &%
BT20RRNEEZ BV, MESROERITE
2-4-2 |- T LBV Th D, e, FEICIE I
NTOHEHHIEHITRESHh, EkSh
DR TOMRREMTZ LT D Z & AR I
i 67220y, (3T @ All measurement
instruments should be periodically calibrated

and verified they satisfy all
specifications.) | &R S TUVND,

I 7E FNEIX T8. Specifications relating to
measuring methods] [ZFCHE SN TWDH N, FF
MITFECE SR I, AR ICBES KX
WIHH & L CiE, HlER S 725 Table 6 [ZRE# S
NTHY, FELZEET 5551 10.1m, 0.6,
L1m| SALZFEET 555513 10.1m, 0.6, 1.7m
LEInTna,

RIEALE T 9. Specifications relating to
monitoring methods] (ZFtfiS TV | [EL
REEHE TN (73R EOIEEME) (12
BWT, JBEENSRHZE T2 LRI
TWD, FRIFITPRINDIRENLRLEOY
TNTERTNETHD (2D XD REFHW1E
LI WAL, HESZEM O R T HE T
%) . (R X

measurements should be carried out in the

required

thermal environment

building (or in a given working position) at a
representative sample of locations where the
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occupants are known to, or are expected to
spend their time (or in the middle of the room
or space if such information are not
available).) ] & &L TW5,
C.6. REHVA: Guidebook No. 14. 20118

AT THEE 2B FOEDIZE T D

MERXERE ] ICQ) DFHlZEd % SRRy

7RiEH A FITHE BRI W TR 5 2 &)
ZHBE LTWD, EBEEDPBRER LOEN
2ZE (IAQ) DORIEEICXHALT 572 DI E 7
BERIY R a5 2 & @ o ICQ #Hi T
i S 2 EBERFEER L ORR 2R3 %
Z L, BETIHERBEB L EREROE
P OER AR T D 2 L. F LTS, £
=2 ) T BROT — 2 BRI OV T L
ARy ME & RHEEEOm G OFHEIZIEH T
XHEHERTZIELEEN TS,
OZERERTL D H Y

AR EIZISO ICHE L TV 5,
QZEREREEDORIETE

M E 2% O A1 6 SENSORS AND
MEASUREMENT EQUIPMENTS] |ZFc# =
NTWBEN, Ch IR LTIHARDO—DRIDIR %
SIAL TS, 5, dEISND AR H 5
T, TZTEHEALRNI LT 5,
C.7. Singapore: SS554. 20169

EMFIBE DR TE HDENERE ZBE
L. fREA~DOEE O AR 2 o N NRIZI 2. 5
ZEThHD, IAQ DT A= LHIEIL T6
Indoor air quality parameters and
measurement] [ZFCHE STV D, —RAVICIE
IAQ IFENEXRE T2, Uk EDOFIHIC

ZEXVH
M N2 VB, BAROPRIEME D /R T A — 2 %8
[ OB E DL ZT 5, (53 IAQis
influenced by thermal comfort parameters
and airborne contaminants.) | & Fi# i TE
Y . thermal comfort |ZIZZEXIREE, MRT (°F
PIRASHREE) . AHHR RS, SRR N G D &
ST 5,
D225 BR I D HEHE
HRINDHENZERE (IAQ) T A—FIZ
Table 1 [T I TERY | FHHEITEK 2-42 (2
RTEBYTHD,
QZERER B DHIETL

ENEREEOWEIEIT 6.3 Measurement of
indoor air quality] ([ZHEBE STV 5,

H7E m#0E 16.3.2 Indoor sampling points |
IZREH SN TR Y . @O SRR (R
) IJRCTRROBE Lo T D,

5 FEAT : 80% of floors

5~10 [ : 70% of floors

11~20 [ : 60% of floors

21~30 B : 12 floors or 50% of floors™,
whichever higher

31~40 & : 15 floors or 40% of floors*,
whichever higher

41~50 [ : 16 floors or 35% of floors*,
whichever higher

50 [ : 18 floors or 30% of floors*,

whichever higher

KEHUZEIY BT 5,

WERBBFHEI RS TR Y, 2235
X o THE REDSTRE S D,

OAHU D56 3IE S AV KRS - A Hiak 2o
W, BRI OZEFIE TLEal S LTV D AT L
Tz U T e, 2l b 1 g o7
BRI RE ThH D, (3L : For each selected
floor/premises, at least one sample should be
taken from each separated area serviced by a
separate air handling unit)

@FCU 056 SEREMICS CTRRED & B
D E7poTUWND,

3000m2 Afiii  : 1 point for every 500 m2

3000~5000m?2 : 6, with 1 additional point

for every 1000 m?
5000~10000m? : 8, with 1 additional point
for every 1250 m2

10000 ~ 15000m? : 12, with 1 additional
point for every 1500 m2

: 15, with 1 additional point
for every 2000 m2

HIENLE X 16.3.3 Sample position] (ZFCH;
ENTEY [V T NTHRAEOEEN RS &
WGP, EFERNERE (TAQ) (ZRIEDE
C 2 AREMED & 25 bERIT R&E TH 5,

(JF3¢ : Samples should be collected from an
area with the highest occupant density or
area with potential IAQ issues.) ] & STV

15000m2 it
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L, WESI bRBEIRINTEBY, 7Y
YIRA Y NERFYT T T e =T,
R 75~120cm DOE ST, FEOTRE
IFFIRENEE LY TITRE L, ORI H
HOMIRIZ TE BT IEDTHRETH D,

(JF3C : The sampling point or sampling probe
should be located between 75 and 120 cm from
the floor at the centre of the room or an
occupied zone, and as close as possible to the
breathing zone of the building occupants.) | &
INTWV5S,
C.8. Malaysia: Industry Code of Practive on

Indoor Air Quality. 201010
AHEIT TENERE (TAQ) DUGERIZET

LHig#ERMT o & L b, ZHAATY v b
o=y b aEieARR - 2550 (MVAC) v
AT APEA SN RBNE IR I B W
T, EEERZE DM OF A I AP LR~
DFEFENE LWL S| BESNT/NT A—
BT DR EERET D) L2 AL
LCW5, [FIETIE 1994 295 @2 40k
DHE SN, [EHEBLIWNEREE (EYOTE
FHBIOEHEZEZTe) 13, EERFIT0EEE
BlsSoFE (EAFE) 1Tk L TRERIE % 17
L2 NER SR, ) LS Tnd, 2258,
AHRE TR, ERBITHESL L o T D,

2.0 Complaints and Investigation of an
Indoor Air Quality Problem| (ZIZAJEE D
WG & 2 T T2 B ORMUIFIEIZ OV CRER S 1L
TW5, BYFTEEEIIERZIILLFOWS
NN DOLFE I ENZERVE BT D RS 1 & i
BT LHREEAD,

A EEPFE NS
B) MEZAN— X DIE N B Y DFE
(23T DHEDHINAE N BB 2 T
C) MR AT DIKRIERET 5205 BE
N By oY aWiet: o
EFITKE LT SR RRR D B D356 &
YVOFTAE £IITEHE X, BEHIOEERESL
i LRI 6wy, —70, ERNZELREOM
FEDJFUK % R E F T I3 T E W BT TEN
ZERE RN |2 K DRl 2 e L 22T U 6
RN, Fio, WERICEYBEEEEBE L ITY
7 NG ZIEBREDBE IERN O N D56

Y OFTA R £ XEHEE I ORI E R E
WZiEE L, RIS B A R IC%
T, ERREAHER L 2T UIR B0,
D2 RBR LD H:HE

FENZELE R 1 & BREMEE 2-4-2 (R
TLBYThD, EBRIREITEGEMEELELY
HIROEITH & 7> TV DY, T OMOIE B I3
NFRICTHD, 72720, COPREEIT) 2 D IRF
L Z T b v BRI E LCikD BTV

o

)
@2 RBRER DOMIE
78 KB BE o Wl E B
Measurement and  Analysis
Parameters| |[ZFt# STV 5,
HIE S E S Table A4-1 (ZEEEE S TR D 28
A FHEFEICRT L C RN RO FARHIE SN E 8
HILTW5D,

[ Appendix 4
of IAQ

3000m2 i : 1 per 500 m2
3000mz2 LA I 5000m2 it .8
5000 m2 L4 | 10000m2 i 12
10000 m2 LA I 15000m2 A 15
15000 m2 LA |- 20000m2 A : 18
20000 m2 LL_= 30000m?2 it 21
30000m2 LA |- : 1 per 1200 m?

F7o, B ORZMET —Z 1%, BIDOIGY
WENENZEREOEICT S L TWDH0E D
DDFRIY LR DAREMDN B H T2, §TXT
DENZELZENT A—HF (EROfiNzEERS)
WZOWT, FRERST Y 7 Oz I A
HOF <L T, WATL TR TOE=F »
TEATOINETHD, Pl b 1EOY 7
VT %ATHRETH %, (JRL: As outdoor air
measurement data may provide some hints on
whether outdoor pollutants contribute to poor
IAQ, all the TAQ parameters (except air
movement) should, in parallel, be monitored
outdoors in close proximity to the fresh air
intakes of the study areas. At least one
sample should be taken.) | & &iL TV 5,

HIENLE X [A4.2.2 Sample position ] (ZFCHL
ENTHEY, LUTFD 12 JICEET 2 LERH
A

A FERU—I AT —a CORELAE

¥ENE%Z T (3L : representing the
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B)

C)

D)

E)

F

G)

H)

D

J)

primary workstation layout and work
activities)

Z OALE TR IR N O EBTEE) ~ D
K A e/ NRICH 2 2 b O TR IT T
725720 (JFSC : the position should be
of minimal disturbance of work
activities within the study area)
AL BE )Y | oo R E m (1
TrANFrERY b)) hbdel L
0.5 A— hVEET (JF3C - atleast 0.5 m
from corners or windows, walls,
partitions, and other vertical surfaces
(e.g. file cabinets))

WRT 4 7 a—Y— FE1=> IR
EX 77y, E—X—0OHR, HDHNIX
BEE OME R ENEREY T 5V
A7 &£ (JFC : not directly in front of air
supply diffusers, induction units, floor
fans, or heaters, or the exhaled breath

of the operator, etc)

BRI E L B X HES DY 6
72 W T (JR 3C : not under direct
sunlight that will impact
instrumentation)

TE TR e THIE Lsvy (i
p'e
passageways)
AT X E DRI
BAERNO DR E S 1 A— FVEES
(JAXZ : at least 1 metre from localised
sources such as photocopiers, printers,
etc)
FT%ue—fﬁyf)yﬁ%ﬁiﬁ
By T _X—=F =15 3 A—MLENT
iﬁj’)ﬁ?b v (JFLXC : not within 3 m of an
elevator if sampled at a corridor / lobby)
R7 35 2 A — FVLIN TR0 (R
not within 2 m of doors)
SRS SERON TS I STANGNIP S - R
NS O IT -0 | KRR &L
D L7y (JFIXC : not obstructive to, or

interfering with, occupant egresses

: preferably not in hallways or

from the study area under normal or
emergency situations)

INHEAZBBERT DR & Bife L T B A8 5=
FUCIEZ2W (53X : not at the junction
connected to stations of the public
transport facilities)

Yo7 o TEBEOWR N & KNS T5
~120cm, T&EIUE 110cm D SITFR
&9 % (JA3L: placing inlets of samplers
at a height between 75 and 120 cm,
preferably 110 cm from the floor)

HIERFEE [A4.2.3 Sampling period] (27T
WINTEY, FRIFREDBRWVIRD | BRNZER
H (IAQ) /37 A —X% OJEIL 8 Kef# BN TTT
INETH D, 8 WO E N EIZH) TR

Wira. REIE (T7bb, 4 SORFREIC
BT 30 0 T LITHIEEITV, £ OFBMEIC
O HIRRIETFE) bdbhd, 4 D
DRI 2 BT D BIZIT, B OER] A~ Z —
CEBEIIANDLGRETHD,

FREtE LT, A7 4 AL TIE 4 DO
e ERFRINICH IR T R&E Th Y, Al
DT IR, FIAFE RS 2V & &
BOr— AT 2L T RETHD, U
TNEA LE=H =TT 256, 8 RFHE
ﬁ’%ﬁ?ﬁﬂff EY/ ‘iﬁ*’@ﬁﬂﬁ?ﬂ'ﬁﬁ@b VINAERHT S

Wb LT, T u 2T 50, Bl
f G DT — 5aﬂ§%/*— MZETNZFEekT 5 Z & T
FYH TV TRA L MZBNTHRED b
2L 1 BOWEZTI RETH D, (FHX
W) )

HIERSEE 1L [A4.2.4 Sampling techniques |
ICREH SN TEY . £10%NZRD BT
Do Flo. WESHOMLEIT TA31 Air
temperature, relative humidity, and air
movement] & [A4.4.1 Carbon dioxide and
carbon monoxide] (ZFRHE SN TERY ., TRUE,
FEXHE R, 6 LOVKWEIE, KURIIE H o Hiffize
RS FHOM I E FH ORLIREREEE 6, B
REEIICEDLE T, SEIERFIETHE
T& 5, (JiLX : Air temperature, relative

humidity and air movement can be measured

L)

by several methods ranging from a simple
thermometer for temperature and a wet and
dry bulb thermometer for humidity to
sophisticated electronic instruments.) |, [CO2
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IREE R LUV COREL L, oy B /R4 (NDIR)
SINTHEE LB R FERIRRA LIS E R E DV TV F
ALE=F—EHONTHETRETHD, (&
3L : The level of carbon dioxide and carbon
monoxide should be measured by a real-time
monitor, such as a non-dispersive infrared

(NDIR) analysers or electrochemical
oxidation device.) | & S TW5,

D. £%

AfiTl%, ASHRAE, CIBSE, ISO, REHVA
EWVW o REBERE Y TR —, =
L— 7 OER A OBUEIZ W TIE LT,

DZEKERBICHAEIZ O TE, BRI - T
RELSERRRDER L ooz, ThUT, Fi
ENRATT D EBHMK T IS09D B b EoH
SNTND LI, TBEREEOWIZEICE 2 2
EEHIILDTHL Z ENEREEZOND,
G, Ptz B L SR LEDO L v
NI 2o TN D, —FH, v L= 7 ORkK
ITEEMEAEOBRBIZEE LI OTH Y |
ZERERIEOIEELRF U Th o7z,

QK BEORIEEICOWTIL, 1 ZFEAED
S TR Z 0 REICRER Sz,
ASHRAE, CIBSE. ISO. REHVA 3Pt %
HiE L7z TH Y, ZORIEEBFELIL T
Wie, — . EOBE TIIR T v 7 oHIE S
1 7p CEBEBSICIIHE SN TV RWER b
Holz, FHZ, < b— T OBBITRIENMELC
9% 12 OFEASCHIERIIC DWW T HBUE
ENTEY ., AT 2T ST =Bl TOH)
EMEOREICOWT LR TE MRS & 5,

TG R AETE O 22 IR BE DI EVE~D FLE
LIZHITCETROL I BRI ENEZBND,

© JENLE BRI EARET S

ELTRAIREEZEZ BILD, —J, v
HR—=IOHED X 5\ TR EHBEEN
ROLEWKE, AR E (JAQ)
ORI FEAT 2 ATREMED B 5 X, |
ETHZELELLND, XU A—HE
RSEHEBBEN SV R SRR
NEALT B A REMED & 5 L L CHEin
THETDHZ B LD,

HIER S - [EAA OB & ik LT K&

SEpLI, 72720, AT tnZE
KIREEDME T T 2 AlaetEns |2 &
O, FETHIHVNENRD D,

KR T7 a7 o G AE TITAR L
o TND, I EREE R TRIIE END
RETHDHEEBEZLNDN, EHEREDZE
SREBRBEIIRELSEDLRWATRENE D &
By VUTR—=ILOFKED L DI, X5
7T EREL, FORbicTa TN
OHEREELT Z B2 LD,
HE BRI v WA=V O T,
AHU 581328 — o Z L ICllEt 5
ZLEoTWND, ZEHY — ko T
ERIRBEN B EHLH D Z L
HLANRDO L 9T, R 7e 7 ZREL,
ZTORbYICZER Y — o T L IET
HZEHEZLND,

ka4
2=

E. #55%

AREITIEL, BEEDEAERICRT 55RO
HIEED RLE LIZET 5L [EHA OB E L
Ea— L7, AT 2 Btz
KRELTZHDTHTZMN, v L — T ORIk
TR HEAEOBRFICEELZHLDTH Y,
Z DRNEREOHEEITEEYHEAECLEA
TREENRZT SN, BRS T, HET
ST OEOHBDOLE 2 —|Z8F->TNE L
"o, BlftE L 2a—2 DL TETH D,

F. &3k
1) EATGEE. EEWBREEEEBIEEICS

W C. https!//[www.mhlw.go.jp/bunya/kenk
ou/seikatsu-eiseil0/ (2026/5/7 7 7 & A)
T BE, MRS, SRR, PERER, B
REEMFAEEIC T DR B~ DT
¥ A OVEARTE A AT 7oA B 1 2
KRB B~ /N E s DTS H AT REME LS
B4 2 MRk, 28GR - firdE T asim SR,
2026;51(350):11-21.
ASHRAE. Thermal
Conditions for Human Occupancy.
ANSI/ASHRAE Standard 55-2020. 2021.
CIBSE. Environmental design. Guide A.
2015.

Environmental

3)

4)
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5)

6)

7)

8)

9)

10)

G.

H.

CIBSE. Monitoring indoor environmental
quality. TM68. 2022.

ISO. Energy performance of buildings —
Indoor environmental quality —, Part 1:
Indoor environmental input parameters
for the design and assessment of energy
performance of buildings. ISO 17772-1.
2017.

ISO. Ergonomics of the thermal
environment —  Instruments  for
measuring and monitoring physical
quantities. ISO 7726. 2025.

REHVA. Indoor Climate Quality
Assessment. Guidebook No. 14. 2011.
Enterprise Singapore. Code of Practice for
Indoor Air Quality for Air-conditioned
Buildings. Singapore Standard 554. 2016.
Department of Occupational Safety and
Health, Ministry of Human Resources,
Malaysia. Industry Code of Practice on
Indoor Air Quality 2010. 2010.

MEFRER
2L

M EREDOHFE - BRI (FESTe)
L
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2-5 HHERICHONTHOLE 2 — (B HHEE)
A BEEEH

BEWEEE T, FEEREYICOWT, %2
SARFNEH 2 5% TV DAL, BEIZEB N T
KHEICBBOR#EET 5 L) I 2R Eib L,
ZOIRFE, W TR E P L TG T D44
ERb D Lo TnD, —JF, HEZEMOTFN
WZOWTIE, B a B ARSH D LIXE
WEE R TH B

FeEREY OIAZEM E L THRESINLDDIX
UTDOXE570bDThHD,

- S

- h L

- fatrs

- REHAA— R

. T ]//\_«&F.

- PEBE=

T RT A

L

BRlZ, AT 4 AR EDT—F ZA—2 L LT
FIH SO REREMERET DL, ThbHD
HZ2ERNT, — B OLEERFFR O T, AR
TETH2EMEVD Z L5, R WEY)
i, EHZEMITIEZERTH Y . TR T
LI LIFMmTHA D, —H, LA LWEY
TIE, Az TR TR WS, Bia
ER—D2DEHDOFT 4 AL \NND I — AT,
B 21T O BTk b, BHE{EEA TN D
Z b, HHEMTHE T oS b L T
WhHEZEZ LD, —J. HAET LW T
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