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NABERS Indoor Environment OFEfIEH & FEAERFH

SHfEE ECEE ISR a8

B 21.0~24.9C EaelEE ASHRAE 55 annual

TR 30~70% & ASHRAE 55 annual
HEHEE (PMV) +0.5 LUF ISO 7730 spot

CO2EE 1,000 ppm LT ASHRAE 62.1 annual
—B&{tikZ= (CO) 9 ppm LT ASHRAE 62.1 spot
PM10(24h15) 50 ug/m3 LUF WHO / NEPM spot
RILLTZILTER 100 pug/m3 LUF WHO spot
TVOCs (VY TFL &) 500 pg/m3 LUF | NHMRC /WELL / LEED | spot
EHmFEEL IV 40~45 dB(A) & AS/NZS 2107 spot
SRS (BERE, TERETHm) 320Lx Bk AS/NZS 1680 spot
J'L7 (UGR) 19 LT AS/NZS 1680 spot
JEf M (CRI) 80 Ra Bt AS/NZS 1680 spot

ANSI/ASHRAE Standard 55-2023, Thermal Environmental Conditions for Human Occupancy
1SO7730:2025 Ergonomics of the thermal environment — Analytical determination and interpretation of thermal comfort
using calculation of the PMV and PPD indices and local thermal comfort criteria

ANSI/ASHRAE Standard 62.1-2025 Ventilation and Acceptable Indoor Air Quality
WHO global air quality guidelines
NEPM :National Environment Protection (Ambient Air Quality) Measure
National Health and Medical Research Council
AS/NZS 2107:2016 Acoustics - Recommended design sound levels and reverberation times for building interiors
AS/NZS 1680:2009 Interior lighting - Safe movement

£5 FHliTANE T e THLEFHERNE T 0 T Ok v T EFTK
Occupied office floor  |Occupied office floors |Number of occupied
area (m?) (numbers) floors to be sampled Average floor area |Sampling points
<2000 <3 1 (m?) per floor
=5000 =8 2 <500 2
=10000 =15 3
=900 3
=20000 =25 4 < 4
<40000 <35 5 <2000
>40000 >35 6 >2000 5
#£6 BLrHF—RAXy S
Parameter Attribute Range resolution Accuracy
Space temperature(spot measurements) At least 5-50°C at most 0.1°C within +0.6°C
Space temperature(Annual measurements) At least 10-40°C at most 0.1°C within £0.5°C
Thermal services Mean Radiant Temperature At least 5-50°C at most 0.1°C within +0.6°C
Relative Humidity At least 5-95% at most 1 % within £5%
Air Speed At least 0.01-2m/s at most 0.01m/s within +3%
Ventilation Effectiveness(CO,) At least 20-3000ppm at most 1ppm within £50ppm
) ) PM10 At least 0.001-20mg/m®  at most 0.001mg/m? within £5%
Indoor air Quality Formaldehyde At least 20-2000ppb at most 1ppb
TVOCs At least 10-2000ppb at most 1ppb
Cco At least 0-30ppm at most 0.1ppm within +3%
Acoustic comfort Ambient sound Levels At least 20dB to 100dB at most 1 dB within +2dB
Lighting Horizontal illuminance At least 20-20000lux at most 10 lux within +5 %

16 18°C40 % Bt KB /K 7y 725 R

=
[N

-
=

o

Humidification Ratio / (18°C40%)

0.9 T
—e—18°C '
1
058 O0—22°C :
—-25°C |
0.7 i
—28°C !

06 b v v g

10 20 30 40 50 60

Relative Humidity (%)

=

il
B
N

-30-

70

HEIZ 1T D 18~28°CKR TN 10~T0%RH D &iFHIZI 1T 575 HEL



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~
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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 &
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C. HrFefs R
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Z & (heat) OHA RTA L EAKL TN D,
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INEOREED Y 27 78 R 5 Z L v 2
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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.
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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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- 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,
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https://www.ashrae.org/File%20Library/Technical%20Resources/Technical%20FAQs/TC-02.01-FAQ-92.pdf
https://www.ashrae.org/File%20Library/Technical%20Resources/Technical%20FAQs/TC-02.01-FAQ-92.pdf
https://ym.fi/en/the-national-building-code-of-finland
https://ym.fi/en/the-national-building-code-of-finland

London.

UKHSA (2021) The Cold Weather Plan for England Protecting health and reducing harm from
cold weather. UKHSA publications gateway number: GOV-10048, UK Health Security Agency,
London.

UKHSA (2015) The Cold Weather Plan for England Protecting health and reducing harm from
cold weather. UK Health Security Agency.

Toronto (2015) Update on Extreme Heat and Maximum Indoor Temperature Standard for Multi-
unit Residential Buildings. STAFF REPORT ACTION REQUIRED HLS8.5. Toronto Public
Health.

Toronto (2018) TORONTO MUNICIPAL CODE CHAPTER 497, HEATING. May 24, 2018.

Toronto (2021) TORONTO MUNICIPAL CODE CHAPTER 629, PROPERTY STANDARDS.
December 17, 2021.

State Environmental Protection Administration (2002) Indoor Air Quality Standard, GB,~
T18883-2002

Welsh Government (2021) Tackling fuel poverty 2021 to 2035 A plan to support people struggling
to meet the cost of their domestic energy needs. Welsh Government.

C3. EWNIRE L ERICEET 2 T ERE R

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.

X1—2
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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.
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2-2 BENRELBEEZEICET IRV
Ea— (F/EE)
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
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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]))
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Mortality risk attributable to high and
low ambient temperature: a multicountry
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FIA L, % 5 RN (ERAS) DR
T A SORRHIE R, R, R, ARE. AR
BHOHKBKEE, —ANdH7-0 GDP, =7 = A
Kip EOBNIREI R Z RIET 2R A T A
BLELTERY AN, FVF L7+ LA TV
U XSS ENIBEOHEET VAR L
72 Z D%, 2006~2017 4EIZ 364 I « [XTIL
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[F& - BR] EWddEmk T EmREa s
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WL, ARFETHEH~ T = 24 —DOYE
"’AT7 4 AENVICEBITAENZERE (IAQ) &
FIRE OREREIEL « BB & OB 2 51
fiL7=bDTH D,

[FEE] st 2 ARG LizA 7 4 AL LT
GrayWolf Sensing Solutions 1> GrayWolf
Advanced Sense IAQ (IQ-610) (2L V. %=X
IR, TVOC, CO,, CO ZHIE L7z, IR T,
Qualtrics Z W= A4 T4 VEMEICL Y R
BPuisse, ZEKUE RS, SBS EMR (B, %,
DEDIFH, BHRNNK T2 L) ZiHEiL 7,

[KER] TVOC R TIER AR B KA 2 B
flEEfEZ R~ L, &K 10,837 ppb I LTz, F
7= COREE TR K 1,163 ppm Th o7z, ZER
HRPAE Y T RTC Z SRR e R B (MEA)
7L— |k T 833 cfu/m3, F4IC 1213 cfu/m3
N Ehi, 7L — MU MEXE M

(PCA) ([ZBWTHFHIT (731 cfu/m?3) &4
#% (1358 cfu/m3) TIRERDFER D RS S 417z,
%2 < OFIHE R, B, ERIETRE
SBSJERZ R L TRV | 41%75 [FERZH)IC
X OIEBWIAPE) eE L7 (TFR),

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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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
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olo _noss _son oo 120 10 101
001} S VA1 U S 13 1 S [ a—
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1.940 0.959 4.096 0.043 214 1.22 2941
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ZERIRENC KD SBS FIEIZIIE & A E RN
RN & BB L RS SBS BB A 2N T
b5 EfER ST,

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.

12) McCormack M.C., Belli A.J., Waugh D.,
Matsui E.C., Peng R.D., Williams D.L., Paulin|
L., Saha A., Aloe C.M., Diette G.B., Breysse
P.N., Hansel N.N. Respiratory Effects of
[ndoor Heat and the Interaction with Air
Pollution in Chronic Obstructive Pulmonary,
Disease. Annals of the American Thoracic
Society. 2016;13(12):2125-2131. doi;
10.1513/AnnalsATS.201605-3290C

[TFE - BH] 2 S~ 8 v ik
i (COPD) DRI RIFTHEICET o=
ETFUCRTROEN TR, ERNOE S & RRTE
e b OFEAERIZ OV T O STV,
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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7059. doi: 10.1007/s11356-016-6235-y
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WD, BRIREORENZSOWTIEH X D HF5E
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H_—ZDRBEIZBWT, BAIRE &A1 F
~—— L OREMEERETT 52 L TH D,

[J5%:] 2012~2013 40> [FEEHNEHETRFZE

(English Longitudinal Study of Ageing) | Z
BN LTz 50 mELA LD A G MRMT % FEhia L
Too ERFICERZE L, [EUVMEE) 13,
FUUREHREES (WHO) OHERIZEES X =EN
18°C RitiDHH L EF«K LT, MHIEDT 7 b J1
ZET MR IS KO THIE Sz —HED /A F
~—7— (fE, FHBIRE, B, 210
D, = L AT m—/ b BB, fiikkse (FEV1))
Tholo, ZOREITtREE-ITH A —F
FE A -, B EOREHTIE— b T T
% LAY

[RER] 7,997 AZHOWTHZ AR RPIRE DI
EERBFLNZ, TDHH, BWNMEEICHEDA
1% 1,301 A (16.3%) Th-olz, BVMERITE
FELTWD AL, mMEER®ELS, 85 FE: &
P FEICHENTEAMEOMERICH D), E
ZIVDEE 2VRATu—/UHE, A VARV
KR T (IGF) £, ~E7r v ERRL,
BB D72 <. DOREHE) o7, Zh
LDNA Fv—A—DfEIE. FiRL bRIEE
LT,

14) Tietjen G.E., Khubchandani J., Ghosh S.,
Bhattacharjee S., Kleinfelder J. Headache
symptoms and indoor environmental
parameters: Results from the EPA BASE
study. Annals of Indian Academy of
Neurology. 2012;15(1):895-S99.  doif
10.4103/0972-2327.100029
[TF& - BW] SR x vy 7 enT 007
JEBRE (SBS) (RN A BN 585 T
bHN, BANREREERIIAAE TH D, K
AL B BRE F L OSRAEIR OB R %
HOMNZTHZEThD, o, BRI &
G DENERE /N7 A —4% & OREM: 2 gt L7z,
[5iE] KE 25 MH b EIEL TN 100
FRO RIS 7 4 2 BT 5 F5ERE
(N=4326) ZXt5IZ, ENEXE (EP) 7—
2 (ZEKIRMEE, COJREE, CO2JiRIE, FREE, BE
FHLUL) 1 FA BT L ERIE S,
OFERT —4 (B - % 4 B L TO72
L. @1~3 A, @#lz1~3 A, @IFFHEA)
H [FIEZNEE S 72, TEP G- ZA S HZE 30~
60%RH, ZZXURE 69~T75°F (¥ 21~24°C) @
HFAPH 2 g & L, EOMOE B X2 dmic
B DY TN EZBE & U CRME L7z,
[FER] 1IEP Zf T Peistpam & stz
SPFES AL, PLEEFAS O TEP I[ZhREE S 81%
REJEOF v ARFEICE W &R RSN
(PR, F7o, Wk 4 B CHMAENHE 1~
3 HU LW LFIToE e L &l L E
LHER LT, BE L L EEz D VOC, IRE.
FEXHI B ICHREE S D Ay XA EIZEL,

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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at public university. Dialogues in Health,
2024;4:100178. doi:
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[F& - BW] ArtidsENZERE (1AQ) &
REIGYE T E~ OB AVEZ R L, S5
DR EZHIETE Ly 7 B
T 4 ¥ TIEWERE (SBS) & TAQ OES A B &
MZTHZEEEHNET D,

[FiE] AT~ L— 7 B A g o
INNIRTFNIZ O DEBFH T O— D> THEMI
7o BRERAEITZSRIRRE, [EE, CO R
FE, CO2iE, HCHO % gt¥H 3 HIFCHIEL
72 EREZE L ICOP-TAQ (ZHEHL U | FEATE i (M
B i, BYEO AR L) LR (BRI
EOJER) THERL S, 19 43 RBI% L, ffbr
WIXFEIRHERE, A R/EEZ AV, TAQ &
SBS O B A fREE L 7=,

[RER] Ao fLHEfE (ICOP) 13 23~26'CT
b2 DITx LT, ARG OEY TIE 22.0~
29.9°C Toh-7-,IAQ & SBS DEfRIZE 5 &

R & TEESE ) P TR S X5
& T E ) - T ORI @V VEBZ R LT,
F T A ZRAGEE Tl FRIC 2SRRI EE 28 SBS
& OBTHAMEDFR D B AV R & 5 BN E
FRGHIZ O DNP I, i & IRA - 97T
FEADTRD bive (THR),

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)

16) Jones E.R., Cedefio Laurent J.G., Young
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DIREBREENA T ¢ AT —J1 — O FERHE R
\ZED KD e WBE RIFT D E AR 5 )
IZT 5L ThDH, Fro, (KIRREIC K2 ks
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WEEHZ R~ Z e 2 ERE LTS,

[FiE] HhE - 214, A R AFV R AF
vaKEOD 43 DA T 4 AN ERGEE LT,
FAXHIEEE , MoxHm R, 72 EOENERET —
2 RHIRICOIE D E Lz, RIS, /¥R
~OT — NaiA (., MR EE=ERO
flud NEx, WFE, #o580PH, P, TR 2
1B &ML, WEDORA, g0, HoO
Holg, mOED | B, LR, BiR, 5
. < LoAZe o B SRR ZIE Lz GE
227 4 (1263 1)), BYIOFHEEZBET H7-9
AR, ZREREER], VR e R DI TERY
ZAGIR T 2 FHEE LoD, OIS & ek
O BHEE A fihT L7z,

DRG] Shmsmert] i A\ NS PN AR SRHE S A3 8L
S, PE- A, AR, AFXFY A, A%
2 KEORMICB VT, TRENEFBI O
21%. 31%. 72%. 45%DEfH4H T 40%RH %
TEoTWE, 72, BEREHFERORERIZS
WU, B REFFIXITZRITH > 7253,
LEBIMEIXBESINE L0 b 7T ODMEIRZEN
ZRUZOWTEWEIS THE LT, & bIHE
PEZEIL TH ORI - DA - IEE - IR
T, SEROBAED 65% B ZMEN L DL DIE -7,
Ficl b, FAAERT 1RO FE=N RH 238
UVMEE, TR « D D B O EFAEE A > X3
BEAMKL 72 DEADRE S LT, ARFTE T,
AT RE 7R N AR XHE BE D W e 72 B S T AE
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[#R] SBS SEIRDH b i AR R I EIER
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D 1CREVVENZERURE O ZGITEIER O N
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W=, SBS PRt 5icid. ENRES 23°C
LLTIC, MxHBEZ 60~70%ICHIEH+2 = &
DHEBE N D,
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respiratory and cardiovascular distress calls
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HEZ P> TV D, SelEETIL, A% 3RO
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Tl A% DRNERZMRAE L7,
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H Y — ZTBE SRR ER & 52T T N D 22
UM E (HOBO U23 Pro v2 U23-002) & PCR

(BAWET AT b - BEudmORE, BE D
i, MR BEERE, B X OB BRI
THER ) Th b, ZRIRmENH HI (V5
) #FEMH L, HI ORE (26°C) HA&HIIC 764
DT — 2 %R L THtr Lz,

[RER] BEEA 2 2 BFEEIT 2T I W T
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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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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
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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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MVLU R Ol U A & BEEIC L D JIET
DS USRI Ok % 32T 1= 3501
L0 YRR AR L | CHOE SRR

#ikbE D
BRI B R
atE
“WE{LIRSED ‘
WV 3 & B LR SRR
Gt
WE 0.5 HEORER
WXHRIE 0.5 BRSO HRBRIR I 7
L 02 A— MVEBL EORTEMET S 2

AT B JRasE

NEETOTFHICET2HELCO VIR
LRIBEU Lot E AT 2 ERE &, )&
HNTITH 2 &) &3 THY, £2-4-1 TR
THEREFIATHZ L Lo TN D,

IO X O, BENEEOWELEICETLHE
FHDbDD, FrE@EGME R L LAt
ZECIE, LERCICHEC2E LRSS, RN S
R E AR IRV, CO2 BEMINRIRE (=
420ppm) LV HIRNE VST FRNREEL T
WD Z ERHE SN, ZOFERERE LT,
IR ITRENE . CO2 iR EEITMIERRDOREDZ
F o, WERZERERONEEL ERTHZ
EDRD LTV D,

AREICIE, BEMRAEEICR T 2 EXERED
HEEO B LICET 5L, ESNOBUKE L
Ea— LR EHmET D,

B. W%

EEPIZIAS BN TWAHKKE LT,
ASHRAE CKEBEFE % 74s) . CIBSE (3
E@ g A e) . IS0 (EEAEHE( LA
). REHVA (BRINDZE3 - HEEEm IR 3%
FHE) Al bt a— L7, £, EMBICHERE
ERELTWAHILHY o TR— <L —
VT DR ELE 2— LTz,

i L 72 NI X O 22 KRB 0 e & Q2425
BREOREETH D, OEXIERFOREAEIZ OV
TIX, EEMEAE CRE S5 225585 6 11
HOREELREIR L 7o, @ZEKEREEOREEICD
WL, ESCE, fEms, AE7 e, #l
E B AEREE., AENER, HlERROHERE
L7,

C. HFfER
ZERBREDOEEOTER R LR 2-42, EX
BREOREEORMAER REE 2-4-3 1TRT, U
Pl T4 BUE DI AR ROME TH 2,
C.1. ASHRAE. ANSIVASHRAE Standard 55-
20209
AHIL T2 DERAORER O RS
Lo THFRTRERBREESRM A b6 d . BN
BAERBE LA & NN O AE DR EHET D
Z&] ZERMELTWD,
DZERER LD HHE
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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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& 2-4-3. ERNRBEOREER

HIEZRDOLAR
K BIENLE AR Xt 7aF e mEk BE R
B EFEEH ERBE
[“f] a R s &
A— MABLF
JEEE M ERRIC
WZF, FE
Biis R il N i
BEN5% D
RFEW 2T
IV
=L, HAEY
Eiiﬁgi?g PESRE] ]
A HIER X 140?10 S Aif);z (:;
g?HRAE SUF i A (ﬁ 2.675\ _ _ o WL - [+Emfu£;] [)fxizﬁf;]
2 Useibugs  bL Lm 25~95%RH +5%RH
e Lol o]
1 ﬁggqj f 0.05~2m/s +0.05m/s
2. 9 D BEHL
5 1m B 7
o BEATD
IEEDE A I3 A
HREREOT
D735 1m P
DS,
[z IR E] [2e IR E]
S 10~40°C +0.2°C
CIBSE B B B 5 e U (11 1 R T
[5] {% ~  25~95%RH +5%RH
(& ] [ ]
0.05~2m/s +0.05m/s
. N 28R EE *
g%ﬁ%igf gfn{li ]01 17;11 : —60~+150°C  (0.6+0.01%t)°C
1SO CHEDREAE N 7 T % S _ N Gichmrs] ]
[7] At B ’ o 5~95%RH +3%RH
V& (Stress) O (] (]
ORAGET. A T ARIRIE]
= Ui g e 0.1~20m/s  *+(0.1+0.05*v)
B, /s
[AHUIZ=30=Y
Tl b
AR H1 ?0347” N4
(T5 Mok, W ERDT D,
\ ) (510 [ [FCU]EWE%
TR B ISR g0 e, (T3000m2 &
HE KR, = foq~g0 e, 1\ 3000~
Singapore JoIZENESRH KD T~ o] o F:“J 5000m? | _ _ B
(9] (I1AQ) fffE 120cn r41~50 |sf'bf [ 5000 ~
NPT D TTHRE 50 ISE.%S - 10000m? |
PED I % K Ik, Peseiiva] 100200 ~
7 g w000
% [ 15000m?
° B WIS T TR
ESBNEET
5,
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x 2-4-3. ERNREDREE (FRE)

AIEFROHAR
it WisEhriE BEES  xdRrer  EEAK R \
B FiEH EORAEE
- ZZa et
Pgits e (T 3000m? o FRIZHTED 1Y
D 2V i), T3000m2LL IRY | SN2
N [ 5000m2 K FT (1AQ) /<5
A il [5000m2LL A — 5 DRE
Uiy T £ 10000m? Sk 8 REHIHAL
e ,@7‘39 9 fifi). 110000m? 8 FFH IR
5 —tp PORFT T5~120cm ULk 15000m? 23 BLFE) T2
Malaysia 7% LT S 110cm 732 & . N WIBE L AR . .
(10] Bl b 1 Lus [15000m2L) 1= & (3725, 4
; o ° 20000m2 A OOREHEHIZ
F1. TR G fiti). 120000m2 \\C 80 43T &
9 A— L BN P E 30000m? (ZHIE&ATV,
oW ZOVEICE

TIEWn 7y
12 SOFEE S
MNaRE T
%o

r

30000m? -5 < WIRAGZH

) IS Tl ETE) bRt
TERBNEET Hivd,

%

W CIX, @B E THRENRFKIT B
TEHT, PMV CEARMERS) R EDOkRE
IR RSN TV D,

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,
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G, Ptz B L SR LEDO L v
NI 2o TN D, —FH, v L= 7 ORkK
ITEEMEAEOBRBIZEE LI OTH Y |
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QK BEORIEEICOWTIL, 1 ZFEAED
S TR Z 0 REICRER Sz,
ASHRAE, CIBSE. ISO. REHVA 3Pt %
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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)
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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.
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AMFFETIE, 1985 FLARRIZHE & S V72 IR AL
BREE GRS 40%LL PINCBIT 2R S0 & A L.
#4600 HOGHILFLL L, EDH B 70 #HiZ
DNWTH -T2, ZAVD OFRSCIE, FEFE, PRE ik,
FENBREOEICET 22 ENTE, RIBEN
M S0 =7 Ly BRONLORLEE, FnRze
SBICRFTEEICONTELE LT, (KRR
FEIC L DEIER L2, FARHEE 2 10% E
FASETGAEOEBENR A Y v MO E A e
W LTEFTRIE A AL,

WEMETTDE, X=T LF VN3
L. —H T, MO A 7y
ANADAELFRD EFEZHL 2 ENERENT
DERERF 2 TERINTWD, Fo, K
TR BRI ICRT SN D & WEREOE
WA T 2 Z & bBREERTHL NI N
TWND, I HIT, HREOIRE R bR
K DB T DG EKR & 72> TR, Th
DOERNTED K ) B T 2+ D& 0,
At DG & dam DS LB ARRR ORI & 2
Do IO OGO SIAMEIL, YRR SOEE
FeT REBUR GIAEREME, U A L ZEREOM
fil, fEEEY A7 DK T2 E) [ZL->THl &
HRETHD,

NZEXRG & LT BEEED 2 <%, Rbh7
TREE L~UL (%< 1% 2~3 BEfE) TOHDFER)
FEhi SN TS, ZHuTa A MOFRBREEH O]
F b, REGRN ETIEH DN, BE LR
IVISBRIER) T D 7o 8O TR LSRR O TG |
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DA LTS, BREESRM & LT ORIE 2
THZEIHMERRE L CTREETH 5,

C2.2 BB LFBEEORE
C.2.2.1 &7 4 RIZHBT HREEEIR & 1B EE
Jones, E. R., Cedeno Laurent, J. G., Young, A.
S.,Coull, B.A.. Spengler,d.D., & Allen, d.
G. (2022). Indoor humidity levels
associations with reported symptoms in office
buildings. Indoor Air, 32(1), e12961.
https://doi.org/10.1111/ina.12961
1. FREME

HOREE 2R SEPNAR RS (40~60%) TiE, —
DT A LRI K D EGeREAFRE ) & e/ NRIZ
Mz, BEICLDMEEEY 27 2R/ NRICI A S
AREMED N B D &Vl TWVW D, LIPLARD G,
DA 7 ¢ 2 EMTIIT D FERHTE D 58
R EE DS BB B OREREZ K IAE T BT DN T
AR 72 3%\, % Z T, Global CogFx
Study OPSHAZFIH L THIE, 4> K, AF
va, HA L wmE KED 43 DA T 4 AL
ZXRBIT LT 1 AEH OB E O R RS (R
. COz JREE, PM2.5 RE)DFHIT—4 & |
227 L OPFEIZ L DEFEICET A CHE
T—HPRE SN, PRE S AVIERIZEL T O
WY 2fEH Y | ENENOIEROA HE)RT42
oY Wi
FHAL 1 MEODIR ORI B2 D RN D Ir
HOHWE « D2 r - FIBUE, &OFD - Bk -
RIPEDREE V) | BLH 2R MEIEURK - 95 9715 - IR
WEEFEZIZ WD - R TERNY, BiE- A7
AT« N LTS Dk
A 2 0 H OIEVESRRBE, MO, 5O
£V, BR. R, SHERZ, WS, FEE7R
LR, B, BlmEs, Ao di, < L
FDFAE

A TIE, A7 4 AV ITERIERR AR
72 E OFRESINERE OREAEL 72 LT T~19 A
DWNENY 7 Vv—FShiz, 47 4 AL
(ZITRAR 1 ST O ZFREREE G S h, AEH
HEMEH SN TV DB, BBEDOT 27
fFr 2 OB O SRR HRIZR D3RR B S Tz,

and

B O H &S ~O T KR LT3 e LT,

A<w— R 73O T7 7V &I LT, FEIZEED

2 A I VT THEOERE HET D X9 ITKIE
SN, ZOXAIUTIE, TPOREIINLTYD
LB T — 2 OBIEICE SV TVn D, SER
D b BFEEREE & OBREVEZ ST T D BRI,
D 1 RFERTOBRBREE T — 2 VWb D,
2. ZE O EDERR

BRI CFE A 0 9~17 BOIZ 351 D AHRHE
X, AF v a kE, BETERS 2o TEY
FEXHEEE Y 40%LL T & 72 DI EIE 1L, HE &
AT 21%, 1> FT31%, AF =z L KET
45%, HEET 2% Th -7, X 5 IZHEAEEH
Z BRI & U 7= I O R e B 0> SR FEAE L 45 A
ZeoR g, R GEH C Ehs IRe ] O A e EE A
A0%LL T & 72 DM A R 00, FE, #1, A
v RCIEBESR, Axva, KE, EETIX
HHIC, AE R 23 R E (40% ~60%) & 7
HZEDERTE D,

China/Thailand China/Thailand

Mixed—Mode or Natural Ventilation

%z

India

Mechanical Ventilation

/

India

1.004
0.75+
0.504
0.254
0.00

Mechanical Ventilation Mixed—Mode or Natural Ventilation

1.004
©0.75-
8 o0.504
G 0.254
& 0.00
8 Mexico/USA Mexico/USA
t Mechanical Ventilation Mixed—Mode or Natural Ventilation
2 1.00 4
© J
S 0.75
£ 0.50+
O 0.254
0.00 SL I N SR BN S SR S S
UK 10 20 30 40 50 60 70 80 90

Mechanical Ventilation Daily HDD/CDD,

Averaged per Month

1.00 4
0.754
0.504
0.254
0.00+

—— CDD >4 & HDD <=4
—— HDD <=4 & CDD <=4
— HDD >4 & CDD <=4

10 20 30 40 50 60 70 80 90
Indoor Relative Humidity (%)

5 A5E DR O SR A

3. fAXHBEIC KIS ER ST

BB 22 1 O AR RHE FE 12 RIE 9K & o Hrd
L1, —BALINERSET VE W, —
ALIMER ST T LTI, BRNERECHRIEIT
FED X9 e BRI 70t BN x5 6O TRE Rl R
T5HZENTE, BAET LVOFIIEEZIE
LT EDWAREE 2D, FTRER AR 3 ITRT,
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HEYZE L U CHRERPEEARRREE 2 FIV T D,

£3 —fRCIMERAEET ML DHHBED T
TG R
Effect estimate (95% Cl)  p-value
Ventilation (reference = Natural or Mixed-Mode)
Mechanical 1.01 (-2.44, 4.46) 0.57
Region (reference = China/Thailand)
India -4.95(-9.12,-0.78) 0.02
Mexico/USA -5.81(-9.55, -2.06) 0.002
UK -8.84 (-13.75, -3.94) 0.0004
Indoor Temperature (1 C) -1.11(-1.15,-1.08) <0.0001
Quarterly AER (1 hour™) 1.31(1.21,1.41) <0.0001
Outdoor Temperature (1 C) 0.86 (0.85,0.87) <0.0001
Outdoor RH (1%) 0.22(0.22,0.22) <0.0001
Hour of Day (1 hour) -0.20 (-0.22, -0.18) <0.0001
Adjusted R? 0.68

Note: AER: air exchange rate
Cl: confidence interval
RH: relative humidity

FERHEEE IZHIRIC L 0 By | R Ze i E
VIR 2%, I DIZ, FRTHICE < 72503, #)
Bzl C R T2 @Eman R oind, FHxt
MREIX, HUEIE(CO2 JEEE DW= L 0 B &
2B B L DAL, HREFDSIEINT 2 1Coh
TERLTWD, Ziud, EHfRxEoL & —>
HROBRENE L TWD RN B 5, 77,
FEPIREED BT 2120 AR T L
TRV, WHBSE LRy R ThD, 4
7 4 ANV OEK T EFEXHEE & OIIEA
B BEMIIRRD e o Tz,

4. PBE OERIZ KT TER ST
P S e TREEORERIC B 5 ER A =

VAT 4 vV INERAETT VE AW TONT S .

FERAZFR 4ITRT,
ZNHDIERDOWT Y 10%LL EOFHIA T
H&E SN TERY | BRSO TR, IRGULHE
FHO1T%BHE Uiz, MRNCEfRZ <, &k
1 WERET AT 0D 35 3 N A I B (2 0 43 4 T
17%7 5 T0%DFF) S EV T & B DR
DI E R A DIEEA Y P AEIZEY, &
ST, FRHBEED 10% LH-32 2 &iz, &PET
1% 54%. BHETIE 42%DRER OB RS
HINDHZ LIl b, LT E ST, 8 11
RO ENFEXHREE S @2 &1, KEEE
WOFFEA » X OIK T EFEICBE L, fHxt

TN 10% EH-32 Z 212, B O, 1dIr,
JAENEL, IR, MEOIE AR OFREE A » XL
W T 5, BHETIE, FEEOBRE, IRK
72 & O HFAAREE R (CNS)ER DOFHFE A~ XD
KFEABEICEEL TV,

IR EE 7R BREE I, R D REIRDNIE IR & 3 38
DR D DD, LMED TR Z UK S
BN BN EDVRBR I T, ER B
RTEY ZL OfEREZRET 2B MR H D Z
CE. AT L > CEMN T R TWA Z &
THdhod, BUEMNEREZHFA TR LD, &
PED G DR 6T D AR BRI DR 2T
BlE 5 Z LITEETH D,

5. £&®

AR THES N A7 4 AL TIL, B
IRFFEIHY D 42% I TFHXHIE 40% AT TH Y . 7%
1% 60% % 8 2 TV, BNOMRHEE L, Bt
DARGHEFER IR AMEGU M0 875 RS oD &
WKL 72 DM A DTz, BN OFTHRE
R & RN BAfR 72 < BZRE DREEERC DD F 3
BN L . ZePEDEIEE IO TITRER, 5B
PECIIB R, I8 57 BRI 5 AlREE
Wb Z LRI, A CHII S LK
~ R OFHRHE B OFPHN TIE, JER & 5%
3 D FEXHEE ORE & 72 2 5 R3S b v
Mmool
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R4 oI AT 4 v 7 INERETT M L DEFEIER & B8 2 BN O S HRE R

Mucous membrane symptoms

Central nervous system symptoms

Dry, itching, burning,
orirritated eyes

Stuffy/runny nose or nasal/

Sore or dry throat  sinus congestion

Surveys 1and 2 Surveys 1and 2 Surveys 1and 2
OR (95% CI) OR (95% ClI) OR (95% CI)
RH,, (%) 0.97 (0.94,1.01)" 0.95(0.92,099)" 0.98(0.95,1.01)
Temp,, (C) 0.91(0.78, 1.06) 1.09 (095, 1.25) 1.02(0.90, 1.16)
Gender (Reference = Female)
Male 0.21(0.03,1.39) 0.23(0.04, 1.30)’ 0.42(0.09,1.91)
Country (Reference = USA)
UK 1.46 (0.66, 3.21) 0.83(0.40, 1.74) 0.56(0.28, 1.11)
India 0.68 (0.24, 1.94) 0.86 (0.36,2.03) 0.25(0.10,0.59)"
RH x Gender (Reference = Female)
RH x Male 1.02(0.97,1.07) 1.03(0.99,1.08) 1.02(0.98, 1.06)

Note: Cl: confidence interval
OR: odds ratio

RH,: indoor relative humidity
Temp, : indoor temperature
*p<0.10; **p<0.05; ***p<0.01

C23 BELUANA
C.2.3.1 BEITIG Ul v A VA DAETFRE
G. J. (1961).
organisms: survival tests with four viruses.
The Journal of Hygiene, 59(4), 479.
https://doi.org/10.1017/S0022172400039176
ZEZH D T A NV ADAELFIRI RIE TR < IR
DEBEZFHELTZLDTH D,

1. BFERRY

4 FEHOUANA (D7 v=T, AT =L
U VEERR AT 7 BNERER, N A4) &
7 YLD LT B 28 iz -
T, AR GEMEE) & TR A S L 7ok
T CHIET 5, BE & IREOMAEDOEHITN T
TG R DR AT
2. EBITHE

+ Collison "FH#HIZ LV =7 vy LW 7
DA SID, BT IS, [Fis2
Z VAR T MMIRFFE D,

AR LT ERICERIR ST 1 L & AR
4 (54, 3074y, 1HFf#E], 4 KffH, 6 Kffi, 23
KffE]) 12 R 7 A bEIRES Lz 7 1 LDl
FZADNT T A L ADELFRERET 5,

- WELROIEGE CRLT-DIHSS) & U A L ADIERK
(AEWFHIRER) 2RI 572D, YRR
DHDET D FL—V—WEHEZREL, FL—
TF—EOWEZRE T, FAFRERET D,

* VA INVADELFRIT, VANVADFEHT &I
BB HETRET S (V7 =7 : Westwood,
Phipps & Boulter D 5L L D, A T vx

Harper, Airborne micro-

Unusual tiredness, fatigue, Headaches or Difficulty remembering

or drowsiness migraines things or concentrating Dry or itchy skin

Survey 1 Survey 2 Survey 1 Survey 1

OR (95% CI) OR (95% Cl) OR (95% C1) OR (95% Cl1)

0.99(0.95, 1.04) 0.98 (0.95, 1.02) 1.00(0.95, 1.04) 0.93(0.88,
097)"

1.11(0.93,1.33) 0.98 (0.84, 1.14) 1.12(0.92,1.37) 1.09 (0.89,1.33)

4.82(0.52,44.5) 1.05(0.19, 5.75) 1.17(0.08, 16.3) 0.23(0.02, 2.75)

1.47(0.70,3.11)
0.71(0.25, 1.96)

0.87(0.43,1.78)
0.86(0.37,2.01)

1.83(0.78,4.34)
0.93(0.30, 2.86)

1.28(0.57, 2.86)
0.66 (0.20, 2.20)

0.96(0.90, 1.01) 0.99 (0.5, 1.03) 0.98 (0.91, 1.04) 1.02(0.96, 1.09)

# : membrane piece {525 %5, VEE : v 7 A
B OBIEIZL D, AR Y A Cooper DT 77—
EOHRIEIZL D),

C BRESNTZIRE TC~33CORD 1~3 Bp%
(DA NVADOFEEIZEL D) ThHU, ML
FIRERREICKR LT, 17~86% DD 3~5 B
B (VA NVAOFEEIZL D) THhDH (F£5),

3. EBMER (5, K6

s WPFTHDTAILAIZONT . REMEVE
E AN ADIEWEE R & < T2 DM H o T2,
-VEE, V7 v =7, A 7 PR E
(17-25%) CTRAFZAEF LKL, AV A
AR C RAFICARF LT,

F 5 ZBRFPDOTANADEFEROREEN (R
JE L FRHREE IS CTe 2k, 4 DO 7 A L R)

No. Percentage viable at given times (hr.)

Temp. RH. of — -
(cy (%) tests 0 & 4 1 4 6 23
(a) Vaccinis.
105-115 20 1 94 8 % 82 7 81 66
50 1 94 90 90 83 02 T 59
82-84 97 81 7l 7 59 60 27
21:0-23:0 18-19 2 97 86 80 66 % I 15
48-51 3 93 82 83 86 57 50 12
82-84 3 12 9% W3 66 24 18 Trace
31:5-335 17-19 2 80 [ 67 61 51 33 13
50 2 i % 68 51 26 15 Trace
80-83 2 88 88 54 36 59 12 Trac
(b) Influenza.
70-8:0 23-25 3 88 87 80 s (it 62 6L
51 3 66 49 % 61 39 42 19
82 3 126 120 1 70 30 35 20
20:5-24-0 20-22 7 65 64 i 66 22
34-36 3 86 03 58 59 66 5% 14
50-51 3 84 62 49 20 64 42 Trace
64-65 3 77 5 20 16 66 32 ND.
81 4 67 55 22 13 64 50 XNil
320 20 3 87 0 56 15 18 17 13
49-50 3 98 5 23 13 27 07 Nil
1 3 91 50 15 66 Trace Traee  Nil
(¢) Venezuelan equine encephalomyelitis
90-95 19 1 69 54 2 20 27 50 26
48 1 100 86 16 24 20 24 1
86 1 105 90 57 ne 100 67 W2
21:0-23:0 19-23 2 23 17 19 14 11 75 17
50 2 35 2 21 14 78 52 o1
81-86 2 02 63 82 2 16 40 01
32:0-83-0 19 2 27 25 18 a9 69 31 017
48 2 25 22 85 61 ca 10 01 Trace
81-85 2 132 80 33 17 ca.20 Trace Nil
(d) Poliomyelitis
20:5-235 18-23 4 19 10 55 59 34 33 11
35-36 4 19 T4 64 67 56 53 09
49-51 5 46 06 016 006 003 Trace Trace
64-65 5 9% 9% 91 9 61 55 10
80-81 5 120 131 nz o124 105 85

* Samples collected ca. 1 sec. after spraying.
N.D. = not done.

Trace = Samples containing viable virus in amounts too small for aceurate assay.
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X 6 Ar7NT P oA ADEFR (205
~24.0C)

C232 MEIISCIUANREGY R 7 D
BHET ML D TH

Aganovic, A., Bi, Y., Cao, G., Kurnitski, J., &
Wargocki, P. (2022). Modeling the impact of
indoor relative humidity on the infection risk
of five respiratory airborne viruses. Scientific
Reports, 12(1), 11481.
https://doi.org/10.1038/s41598-022-15703-8

1. Wells-Riley £7 /VDOHE & &GV X 7§
—MRIZ T A N ZDREAGTIRE KAFT D &
EOITVDN, AGwSCEZE OWE DR A/ A~
AATS Wells-Riley &7 /LU 15U THiat
L=t DT D, Wells-Riley T /L1, 7 4
Z4E R (1/h) D oIEG ) 27 25 258
ETNLTHY, 1XThHbbIb,

aprt

P=1—e @

(1)
Z T, PrEUsER, gBtEE NSO F A
ARt (quanta/h) ., p @ ADOFEEEH(m3/Mh), Q:
JEROHLKEmh), t5RE RN (h)

S RN A0 A = S A0S 5 AVA N A v
SV AEEOMER K TEN D LY 7 7 —ERhE, & BIC
AN DOFGPARIEZ A SN D T D AZEDR K
XU, Wells HiE, A VARAA N2 MR
TV ARICHE D EARE L CTHEERE T L A R
LTV, &7 Y U p®IiZ@ATRSH
Do 1 FIOFRE TS A NV AZRA LR
R T pr0)=e* THLHZ 0D, 1EL EDOY
ANAZRANT 20FE pr k=DIZ 1015 pl0)

zaLglIKZETRLND ((3) ),
pr(k) = (2)

1{ELLED T A VA B\ AT o RESR
prk=1)=1-e* (3)

KT Y e

Ake—2
k!

b BHZERO T A A HA L, A =qpt/Q THH
T&5, ThE (3) IfiAT5LE (1) Ants
Hivd,

Lo B, dHRY72 Wells-Riley €7
I _R— 20T AR (IR AT O
R L TR, 38 L OVEMFHIREE) &
BREEL O T R RITPE D [FREE) %
ERELTHZEThDH, HBEL T A—X
& LTS BN TV D b RO 2o ZUse
A INVA (BB MeV., A v 7L IV,
SARS-CoV-2, 74/ 7A /A :RhV, 77/
TA VA HAAV) Zxi5 & U CHRHE G
K ORI EGTRE O R A2 i L Tn b, &
Rab—varOENIEESM L LT IRE 20
~25°C., FAXHEE 20~80% D —HXEI/REE D
HENBRET (R 40m2, BrEE 14 (A
BYEEAE) RS 14 (R LMEZARE) |
Ft 2 A 2NHEEE 1.6m (CB W CIE=R, 5 um A
DREIARRE Y A VA ZRER) R EL TN D,
728 RRABYEOMER T 0.54mh, A
DI ERIT 0.49m3/h, SEALZEHRIREE, fE 5%

(90 pD4xEh) LRI (360 nD=Eh) &
L. #5EE0E 3 K HE (0.5h 1Ak DO — kA
£, 2h1 IR A L CW DA T o R R
6h1 : ASHRAE Standard 170 (281} 5 —#%9%
FEHERME) & LTWD,

2. B UANADOI

X 7 (ZHERE T, IVOBEE, N ENE
RBIZONTREPE) A7 MR T+ 52 &, #
LSRN RKEL R DIZ LYY A7 1HKTFT 5
—J5, #K[E% 0.5h ! Tl BB EL 22
HIE EFIARBE DFBNRRKEL 2D 2 LIVRE
ncTnag,

MeV & IV & RIEROWBEFEI RSN TN D
D, REH72 5 MUK 6h1 Tho T
b AL DR IRV R T D — 7
RhV (25} U Cid, FHRE O E T IV < MeV
EEMTH Y, FHXHRE 30%, 50% & i LT
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INFLUENZA

uuuuuuuuuuuuuuuu

IMEASLES

wwwwwwwwwwwwwww

ADENOVIRUS
elative humidity Relative humidity
505 o oo e

g 2
H £
£

- i

2 o —— §

05 . s 8

A — ) 3

fection kP ()

kP ()

7 5FEHEOTANADREYLY 27 PITxtd
2 ARHILEE & BRI B

FEXHEEE 80% DREYL U A 7 3@ < 720 | ik &
MR E < 7p o THHMNBE OZET AR Z ),
HAAV & FHRHEEE 0O _E 72V G 1 38n
T 508, 20, 50, 80%DIEEM DL RhV &
Pl U TR & <1720, SARS-CoV-2 (2B LT
Aganovic H2MTo72ERTIX, %5 13.1g/L,
H X7 3.6g/L O N TE: T I AH *HE B
3T%IZBWNTIRGEY 27 b m <. FHxHmE
20, 53%IL[FIFEEE T 70%H3 5 HAK < 72 D fFn
BonTWD, H5y 17.1g/L, % v 7327 % 6.8g/L
OffaRE AR CIE, FERHEE 53% 03 bR < |
20, 37%DEG Y 27 DFEWI/NEL, T0% T
ROLIELS 8D, RELT, 7T/ UL LA
(HAAV) °t v 71 /7 A /LA (RhV) %D
Fx o Ra—T A VA TFRHEE O EFI
WEGLY 27 @, — A vy
A VA (IV)., B2 (MeV). SARS-CoV-2 %D
TR —F A VA, FRHEE ARG
UR7 2R FESELMRE RTINS, Tz,

MeV (THR A L O YRR E TG U 2 7
DARIZE <. RhV IZERE TG Y 27 3 F
B WA R Z 7R LTz, SARS-CoV-2 3K |
FHRECTY 27 TR0 FAHEE 37%8\ T
53% T Y A7 i b e DR &R L
7. SARS-CoV-2 DANELHITILAER L Y D72
<& 10 FEREL, ZIRE R —7

DEMOFETHD LR L TWDH, EEMIC
TR —7 A VA TARFERHEE (30%)
THAZIEVDDLEMIZH Y, o m—TT A
IV AT OFERHEE (70-90%) THEEIEOVHH
MZ&d 5 LT T D,

3. hnim & #|REE DR

YL A7 % R D720 e 2008 R
DD, FTNTHRKEEEZ K ST H0RE OO
DNCOWVWTHRET LTS, — RIS PNFE R
%z 30~60%I|ZFHHET 5 Z ERHERE S TR Y
(BN BHDIAEY AT N DT O E
(T 5D 2 LIRS | 2 OFPH T OFEXT L
WA T TW\D, T HEIEH 0.56h 1 IZ[EE L
THIXHEE 20%2°5 35%IZE 9% Case 1 .
BT 50%2NiE 9% Case2. YRIZHFHRHTEFE
20% & MEFF L7z F £#KIRIHCE 0.56h-1 25 2h-
2N X H 5 case3, BV T 6h L ITHEIIN S B 5
cased D 4 FEFHIZHOWTELE LTS, 8 I
BEERTH D, 77/ VAV A (HAAV) &
SARS-CoV-2 (AN TLE5#h) 73 Casel T, SARS-
CoV-2 (ififukzssizh) <l Case2 THixt YU A
TN Uz, RSN IOT IV AR Y RS
BT D8, T 5 2 & TSR YL ) &
TMMEFLEDIRA v I A LA T
ThD,

Increasing RH ~ 20 % — ~35% (0.5 h* constant)
W Increasing RH ~ 20 % — ~ 50 % * (0.5 h'! constant)
B Increasing 0.5 h*— 2.0 h' (RH = 20 % constant)

W Increasing 0.5 h' = 6.0h? (RH = 20 % constant)

nnnnnnnnnnnnn

SARS-CoV-2
(Antificial saliva)

SARS-CoV-2
(Culture medium)

Relative reduction (%) in infection risk P (%)  Relative increa

X 8 #aKE% 0.5h1 —ED & & OFXHTE
20%0°5 35% F 721% 50% ~DNIE DN & F6
KHBFE 20% —ED & & DR EIEL 0.5h1 205
2h 1 FE 721X 6h 1~ L7 & D%V A7 %
1t

se (%) in infection risk P (%)
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4. Wi

T A NVAREA CEWFRIRREE) SOk 2%
ZfE D DR, Mg R~ DL EEEE
J& L7t B Wells-Riley =5 /L% T 5 fifH
DZEZIEGME T A L ADEYL ) A 27 23T L 7=
FEAL. MBI X D FERHB RN, Y 27
ERSELIUANALIEFTESEL A ILAIC
IS T ENHIB LT, #ARIRIER A RS
Z L3 LR A RRE L 5 FEEO Y A L
AL TUIRATHDH E LTWD,—FH T,
ZORERIIH H P D T AV AITH LT 72 AR
RHEE L AUUIFAE L7\ 2 & BRI 5 L ik
O TTVN D,

5. EENTOZREMR

— I, IMRIZ KD T A /L REG Y A 7 AR
AN I S B 5 Ay A A PR R VE 0D A e s
2 40~T0% \ZEDT-HETH D LIRS T
BO., ZOBRISITE, RFIRIEE ORILE
LY DREREVWZD, —H, AT
ANV ADIBDFARHRED 2k m— LT R
DHDHIEPRINTEY, ZThaRIUZTNn
IEINET 5 Z LIZITEMRRH D Z LT b,
A T o =D, X1 DY) 27
DOHEKRHETH 5o [ 1 D7 A L AD X % I
L, ZTORKEIZA TN P T AR

0.0008%. #3% 0.04%., 7 A / 7 A /LA 0.004%.

T ) 74 A 0.01%, SARS-CoV-2 (ANTE:
H1) 0.015%. SARS-CoV-2 CHlJIEE; 55 1)
0.01% & 7e>TEY, FlcA 7Lz HFoAg
VA D T A VA LR 1~2 M — 2 —)
NSV, T DK D Teked TR VREER T,
BAPERT HEMTY T AX—FAENLZY
YD HDINE VST RICERINE ST, £,
AElOMEHIRERE 40m2 DOZE[IC 2 LIEE L
TWHEWVWIRMETHY, —RNEEDEE
(10~20m2 f2f) L L TRETEDH M, &
7o BRI Rl — T HRMEIC & o TR
mAHZ ENERSNT, ZoRIZELTE, %
MEEA LT L7V 2 b— 3 v 2 RRRE
L7z IKEZR),

IRE. ARSIV T U AU H VT —H DMt
BLTWA, &AL A2AOFHDERDRTEL
7 — % _ RNA/ml =\ % TCID50/ml 7> 5

quanta/h ~OHE KRR DTN EDT —
ARSI TWD, BRI T A VIO
T — 2 DA EIOFREFRIT K E < BE RIT TR
Lo TVBEN, A VTN HPF A )LAD K
N LT OZERUEET TND T A LRI
R, RIZIC 1961 FEOT—H ~MEHLL TN D
LD T b,

C.3. ¥/ OFExHE B DBLIRFAE

IR 2 OB EH & INEE LTz, miElE, SEO
WEEREICE L E2—ThY (£6). 1%
Fix, WMEOHRLT, BNZEKUFELED
HRMEOEKEORKERE LD ONTT —X
NR—=2ThbH (F 7)., 2025 FEEITEEOIE
IZEEESTEY, NAEDRKERIL, 2026 FJEI1C
179

- HE—(2015), |NERERICH T HlnEFLTE L
JEEE ~ ORI, 22K - i L
DTSR BREE LA BRE LR
312, 11-19

- ISIAQ STC 34 12 L 57 —#<—2* ISIAQ
Indoor Environmental Guidelines Database,
https!//www.ieqguidelines.org/
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MREE 720 LU E D ORI, #5rE =
BROYE . U T IVE D 72 T & OB
Bz sickn, HLWEERZ W, —F, Bl
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AEAME DR ZABREE

DA RTA4 (B 2015)

FAUS B A HY A 7{‘;3/ hE Fr PRI T R ‘/‘/f;hu - ;J?}}\% Za—Y—F v K
s e misms  |meeen| s IAQMG mre [T e
i g e R
[l i CGuidance Notes for the Health and Safety in
PHS Tochmical National J— Management Employment Regulations
T CSA Z412-00 Guidance | Bulding sl I Guidelines | Guidelines | = py
Manual Marua Code 00z Excellent | Good Je O i EO%
Class Class ‘f Sl A3
23
i PO 24.5~-28 (30%RH) - . oo " .
R 21.1~26.7 23~25.5 (60%RE) 23 22~-28 23~-26 19~-24 16~21
Eif ‘C 20~24.4 13~30 20~255 | <255 |225~255
X . 20.5~25.5 (30%RH) .
" . . " o1 e -
= 18.3~20.0 2024 (G0%RH) 21 16~24 20~24 18~22 16~19
e | 2E| ) | 40~s0
e ] %R — 20~60 — - 45 (21°C) 40~-70 <70 Z70 - 40~-70 40~-70
| 30~60
CES - - - -~ — 03
S m/s <02 <03 =025 =025 0.1~0.2 0.2
27 - - - - - 0.2
* 3 D RS OIR T 25 C Al A 20 T b SR AR SR R T20°C LA R ot G, o BRI A di o5°C R FT AR
- =___ S A= L Ly ¥ 3
# 7 ISIAQ STC 34 (12X 5T —H# _X— AN BAFT- & [E O FHRHEEE 0O FEAEE & FLAEL i
Value Countries Guideline name Category*
40-70% Japan Law for Maintenance of Sanitation in Buildings 1
30-80% Japan School Environmental Sanitation Standards 1
30-80% South Korea School Public Health Act 1
40-80% (summer air conditioning) . ) ) . .
. - China China National Indoor Air Quality Standard (CNIAQS), “Hygienic Norm of A 2
30-60% (winter heating) Y ¢ ). Hygieni @
40-70% (ex . . . ) T
<7OZ/°( (ggzlflje;:;?)ss) Hong Kong A guide on indoor air quality certification scheme for offices and public places 2
50-65% Thailand Notification of indoor air quality for public buildings B.E 2565 (2022) 2
<70 % Singapore Recommended IAQ parameters 2
30-50% EU EN16798-1 high lebel 4
25-60% EU EN16798-1 Normal lebel 4
20-70% EU EN16798-1 Poor lebel 4
30-70% Czech Republic Nafizeni iady &. 93/2012 Sb 1
40-60% Estonia Eluruumile esitatavad nuded 1
40-60% Estonia Tenisekaitsenduded koolidele 1
60-65% Russia decree of the Chief State Sanitary Doctor Russian Federation 1
20-60% USA OSHA Office temperature/humidity Occupational Safety and Health Administration 2
<65% ASHRAE ASHRAE 62.1-2016, Recommendation relative humidity in occupied spaces 4
50-60% ASHRAE ASHRAE Handbook 2019 (Summer) 4
20-30% ASHRAE ASHRAE Handbook 2019 (Winter) 4
30-50% WELL Standards Relative Humidity 3
250, "
30-35% in the winter Canada HEALTH CANADA RECOMMENDATIONS 2
<50% in the summer
35-65% Brazil Resolucao 09/2003 - ANVISA 1

Category* 1: Government Regulation, 2: Government Guideline, 3:Non-governmental Guideline 4:International Guideline
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Y BREERTE R YD 5 b, FRRBEIC
BT 2 EYEICRA L €, EMREBMAEZF L% -
T, AHHZEEIZ DU T O RS B i A 5 PR
YD L% D FTANEICOWTHEREITO & & bIT,
EFREZITV, LFOZ &2 RE Lz,
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T OEIICHEFTHREMTRENTNDN,
WEOKEZTEDDVENHDDNE I E
IRAREIRGTT D LENRH 5,
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SN SV
OMEDIMELHPET D Z & BIREHIZ AN DX
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TH, BEOKTEHMTRET DD TiE/L
B L OB Z R Z &, ISR HE &
LCRTOTIERL, BEFOHEREOH 5
FIEITB W CEER T DN &AL U CprE T
Bl BRI MTZ , EEEZTED D HB
Z BARRICHIAT 5 Z sk B s,
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1-2 AERETMICES < ENEXHBE LR
YUEY 27 OREKR (REIEHR)

A. HFEEW
Al TAIVADRYIREE &5

bt M-t MEGEOMRIREIEX, VA VAL
GEeRmRIFOWENIC L v 5l SN D,
—RRIZ T A VARG ORI, B, TRIARL,
Z2IEGL D 3 FEF DRI I S L, @
IXEDOEAEBIZ LD FENICER A E L, i~
NDFPEIRAEI K 0 YD LT 5, COVID-
19 1149, PG & RIRAZ YL DS G R i &
ShhTuz2, WHO I 2021 4F 4 A 30 H
(2, YL 2022 42 3 H 28 HIZ, =7 /)L
Y% T DRRYSRIGITIN 2 72, 3 FREE DGR
BOFEGHETEENETCE2VHOD, W
NOGAE S, ZBRBISIREIT O BN E
TN, Thebb, FEELALSIER
WZ AR HAEE T ENRERIEE LT, 22
U A NVAREE AT S ¥ 50 (AR |
B EIARTE LS50 (FERHEE 0 22K
H) NREFOER LD,

BtEE D ENZERIC R SN D A LA
L, ZORRICELVENETTLHHDE Ly
HEOIZKBSND, EHOERTTL2HDICELT
%, ik, Wl L CHRlE L TERF O U A
IWARBE @D DA, B D WIFEE « KA
ETDHHEERENEZ LN, —F, BEIET
PR EFEL CWD A VAL TY
[FRRIZBEE T D AREME b B D, 29 L7t
BT A NVATEME G DR & D b DD, B
BEHCIIELEFTE 20, HROIEH,
VAR ALER S 5 515 (B 2 1322 S8 Vi <0
UVGI, 3% AN THH EEZHITW
%, ZERIEEHESC UVGI 1L, e R
WIS L B L IR H Y . T D
HFEOHEE IS Th D,

— 057 IR X 2 RTE ki, AU ()
T 5 & CUERFI AT O M. VA VARIEME S
FEXHEEE & OIEIENE, Rl ColmFY 27
2. AUy N T AUy NRFETDH ED
SEEERSRO NS, BT 252 L1,
IERRIEICEIT 214 = v /b2 A b, INiEKD
155, NBAZ 30DV —DR, F

e RE72MEE U CZEMNOEETBYEENE =
V95D, A7 & U TR oW B
FHEZ TED TWARWE - Ml h D70 < 7euy,
2001 FEDEAIHBE MRt VT, RIS
KL T—EDOSEPMThbITEY, ZOUGETIC
[ 72 72 D BRI 7 A L ARG & OFRHED e
INTND,
A2, BEoY hr—LLEBR

Aganovic 5 2 [, (3K D Wells-Riley €7 /v
WZxf L, UANVARNE L (EWFRIRREE) O
TZRFETPE D B )UEREER, FERER R~ DILE
HrBE LM BEMA, 5 RO ZE KRG
TANADEYGL Y A7 ZFHIi L Cnb, O
B, MBI X DARHREE AL, Y 27 %
FREEDLZ VAN (BRE, T4 TA VK,
7T ) A NA SARS-CoV-2) & JEY 27
FIRTFSHEDLIUANA (S TN AL
AN D ZEEZH LI LTINS, —,
BRI E MR T 52 Lk, < b Zm 5
DO T A NAZE L IR THD E LT
WD, T ORETCITAXHRE & #5427
L7eNTA—=FLLTEILILTNDN, FEEE
IR R EAEHE IS BN H Y . F T
INRDOFET IO LIS S YIREBET H L
N5,
A3. ABFEDOEH

Aganovic b OGN, Wells-Riley €7 /L%
NR—2 L LTEY, XS HEME IR
MR AT S 72D BT Y FEZE M OEY ) A
JHRDLVIENRD D, £lo, 7 AU FIRAER
IR T Y U5 Hi B _R— A LT RIS T h
D EEINC 0TV, L UA LA
Baxtg b 3556, R WERHE L &by
TREZAETLIZENTE, FLEKERKD
ZREHFEDO1IEE LTI ZENARETH D
ZEmb, HROY 27 FMS ATREL 22 D,
& 2 CARFITCIE, 22T & RYYE U
A7 OEMR % T 5 72 OFEH AR O —BR
LT, ABKIEET IS B2 25
L7=DTHET S,

B. Bf5E 5
B.1. Dose-Response QMRAMZE-S BH Y R
7 FHifh
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U A L ATy CRI S b TCIDA0 (ki
NEBRTDHUANAEEZRT, AREFTIE, K
e Iml IZEENDI VA NVAE (VA ILAR
J£ : TCID50/ml) %MW THiE %, 12 7L
T AN A AR (HIND) ORI ME, %
YA RN K> CTE(ET D03, A BIOKRET
a0 1075 TCID50/ml % v 5 9. K,
HFIZEEND T AV AEHIISCHR 5) X4 KV
IR IR DRI EL 1550 fE/L, SRR 2.0um (53
R A OEF Y LE, MR %A 10L/min & 7%
ET AHE. UANVAEAE M 1T 1075
TCID50/ml X 1550 {E/L X 4/3X(1.0X106)3
m3 X 105mL/m3 X 10L/min 2.05
TCID50/min & 72 %, ARRETIEZ D% v
Do
B.2. fHXHBREE & ¥ A NV ARIE(L

— N T AV AT LAAS TR T 5 2
ERTERWO, BREER TIIRFM & & $ 12k
Pehzkd, MREGRELT Do "a—7 A
VAR, WREICER SNDHEECHRITS L, BB
BEAHHRE |20 U CEARBET 2 7 A L R LBk
WNTEET D A NVA LTSNS, FHRHE
FEDMERU &R R U, Bk X R
IZ L DRI LV AEFRE D D & SDN,
TANAZ L > TUIWDOZEE 25 2 L b,
RIS S Z e TERY, F2, UA
WVARIIERZ T D12, ARlO#RE R B EE
ERFODITTHRV, LLBEDEZ A, %
R TN P T A NV ADELFEIRE &
FEXHEEE O 7 OBIE & U TR L 72k oE1E
Harper OWFFEHME— & I D 6, Z DFERZF]
A LA FRHBEE D 7 A )V AAEFERT — X DI
2) MO ANEREL LR L2 L 2 A HHREE
20-22%. 34-36%. 50-51%. 64-65%. 81%I\Zxt
I B A 1A~ | 0.086, 0.106, 0.485, 1.742,
1.913 L7eo7, Z OffiE H RN CAELT
RERMTHEK1IDOEOITRD,

B.2. HEET /KT HEMBEOEE

B DZER T A VAP, BRI B 1
FICHEHT D ENTE D, ARFTCI3AHM
V) DO HEZEM A2 x5 & LT, Bk &Ik
PEFZD 24 EE L TOWADRIMAMEET S (%
BEETNVOWE, BTG Uy il
725), AR E OBKE Qou, MEHEZ Qv &

THE, UANARFERM, UA ILVARE LR
Ao NMERIBRE=SRn (eds, FEBMEE N ENZE
[AaWG| - tEHT DR, MESE S VT T R
FIZXDREMTOND Z LV ESIND) &
AT, ORI AN AEELEZ P & LT
A EERE Cix (1) XTHRF LN TE S,
B, SEOr—2A0%E, MRIZLHRERE
RN 72 B T D NI OBR E&EZ T v b
LCHIRIERRER 2N D =0 ZET
% (FRAESOWABERE T, AIDHZ 5
E MR DFREEDNEHR TE RN LUK E
KRDDT, TORRIIEETIHENDD),

_ Qout+t(1-1)Qp
=___£___{1_eé—ﬁr—*@q
Qout+(1-1)Qp+AV

(1)
B.3. AERGET VICE S BPEmEORE
Fik
HESET VL, AR T AV AITIRES
57— AZBWT AT A /L Z 5 d (Dosing)
W 2 e P (Response) & L CiES
D, Fkx oA NA - EICR UIRSeET L
NFIR—=HRT V' TI (2) ADNEH I
%o AIRETTIE, Sk 8 25512 a=0.27x1071,
N50=3.0x103 2\ 5 Z & &35, 72k, MK
IRFDR A A IXZENIREE C 2 VT @) TR
TIENTED, B, WH| U CTZREE LS
BT DA NARITINAEE f ZHWNTEET S,
P> T i/ d 1IT@X TR b,

P=1—{1+d-@} (2)

Nso
Ad =C-Qp-At (3)
d=[f-C-Qpudt (4)

C. WFurER

C.l. K& & AR E DR RICEET 5%t

3%

ARl 6 Bl CRHE 2.6m, %fE 24.84m3)
(B & FEEE D 2 B DERT D — A %
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FAERITANR L7-EE2 WD Z 2 &35, 15
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B3 Aganovic OREFHIfiE-> CHAIRIEL CHRH
THZELEEL(ZOHTEITERPLETHD)
0.5, 1.0, 2.0, 4.0(1/h) (% 12.42, 24.84, 49.69,
99.37Tm3/h) @ 4 KMELFRE LT, £, MK
PO WP ZRFEE 3T HIEE =R £ & 0.5 IZEE
L7z, #sialkk 0.5(1/M)IRFZ 31T 2 A% 15
DREGL ) 2 7 ORI ZE A K 2~5 (TR T, F
7oy FEXHEEE L R A X T A — & & LT B
DG ) 2 7 OFE%f ik A X 6 12T,

D. B%

R T T S < ENFAEE &K
YSiE ) A7 OBRICOW TG L2, 17 b
T AR (HIN1) OHA, A U RATEE
T 3 REZEYESREIT 0.05% L F Th o7z,
Aganovic D ClL A 7NV F A LA
DY R ITI KT 0.0008% TH 0 . 2 HrA—
F—NEIp D, ZOEE, BRI A L RIEE
BORESRMENERDING IR S0, 7o
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RLPFEARIRR T2 E ORRENL T A Z AR K
D HEAICRE LT WVRIEFIR TH L &5
25, Flo, /XTA—FE O TIX, FHxHE
FE 20-22% & 34-36% DY Y A 7 | XIFIE RS
ThHI L, BBEICRDIZERGEY A7 1HK
W52 L. 20-22%0 5 50-51%~DIEIZ &
BIEG Y A 7 R R B 2 (5N &
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HREHRT L TV D DT TRV IS B ERN
VETH D,
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GThb, 5. ZHEBER I —Ta
NIRET N EMIIAIL, G A7 LiRE Y
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F. BF5E5ER
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Elapsed time (h) Elapsed time (h)
BJ 2 HA5UEIH 0.5(1/h) ke oD AH I FE £ B 3 #[EEk 1.0(1/h) REDFE cHE B
JEYL ) R 7 KR AIZEAE JEGL ) 2 7 R RIZEAE
——20-22% ——34-36% ——50-51% ——64-65% 81% ——20-22% ——34-36% ——50-51% ——64-65% 81%
0.05 0.05
0.04 A g 0.04 -
S
0.03 4 S 0.03 A
0.02 4 :g 0.02 -
%
0.01 g 0.01 4 /
0 T + + + + 0 — + + +
0 05 1 15 2 2.5 3 0 05 1 15 2 25 3
Elapsed time (h) Elapsed time (h)
24 Al 2.0(1/h) kSO FR L oD 5 HAIEEK 4.0(1/M)REOFTRHI
JEGe Y 27 BERIIEAL JEGe ) 27 REREIEAL
5 m0.5(1/h) m1.0(1/h) m2.0(1/h) m4.0(1/h)
1.
1 0.99
1 4
08 { M o2 071 0.77
0.58
0.6 4 o s
: - 0.42
04 0.39 35 . 0.4 »
0.25 0.25 0.23 : 0.26
02 | 0.18 0.18

20-22% 34-36% 50-51% 64-65% 81%
Relative Humidity (%)
B 6 HRRIE & MR EZ ST A—2 L LT

,J’“)

A 7 FR*} g

_97_




_98-



SR T AR IR A GRS e B A
(fFEZe 4 - fERRE B SR AT FE S 3E)

il Pt e
ZERVE R - ZERE - BRARTEIC B D R

SriRdtgeE # ER RERERTERE - ALRE T iR ()
WFERESE AMEE  ENREEERB IR - fsm e ik G
SfabEgEE R B IERTPETR Huw

SfAbEgEE  RMRE= HORURSRAERANIIZERT %

SHAbEEE RA)IGE— BKARSIRFE Y AT DRSNS 2%
WA AR Rk dbRERSE RS LAl B R EER

WEEE

TG BR BT A PRISE DR EARMUZ DT, MRrO i EZ © L ITEHAZITV, ITEOMAT
1%, TR LIRS, BEE U A, —BMLIRE, RALTITE FICBWT, EAESEEERE T %
T EHmA T, A RITAUREEINTND, S BIZENOTRAEDTG YR KEH O/
157 £, BNBRESCREIGYRIC X DEEFEEENITFERE STV D,

N PM2.5 2O\ T, #BANEORSHEZ A L, T O3 & EEMICB T D EEBIC DN T
BRRRAE 21T > TV D, FFEREMI SO TIE, BARAE L L IR DOBRAEZEETHILERH D,
WHO Ofs#HiEz T 272 DOXRR & U TUIEETT 7 4 WV PNEELRERENH D Z &, KR
JE 2 FEUEE & i 2 I AEICGRER H D 2 & 2k Tn D,

HNEREE, FHCENZZREORAIRTHMEICOWT, BEEMZED £ & 21T, KREERETHY
HNTWVD AQL & & b, ERARREIZOWVWTEE L TV ITROMAELITo 72, THENDORE
TR, EFT, BEH 0, BE@EEMICERT OB, T2 OMLENERSTND,

EHT, KD E 2 )7L L, ASHRAE Standard 62.1 DL = —H17o7,

11 BEWMREHEATHELE - ZXEAEOR  HEEEYEAEEICET SRS E (5
ERMLE B (REM, AFRBEHR, KE— K W3FET7TH) Il iuE, —mIBRE, REOM

MRE=. B3R —, HKELR) 2. BUNRE RS (PM2.5) . —R{bREICS
WTHBEHERAZIME L TEBY , PM2.5 250
A. BF3EEHY TLERBREOFHEOEBIBMNT 58541%, 2

BRI BT DEAENREORKICET S KEREORNEHE, BARNRHERFE T,
A (REEMEATR) (CHUET D EREWERE  EOEEIE L OBESENNETHD ZEND,
AFBILVEICOWTIL, ITFOREREMZI Sl&E T — XS ETH 2 L. ZbRE
D&ERIUIRE AL, EFEERETITEN WZHOW TR L B[ LoD, Bt
L IA TA VEORBELIMTON TS D EICRIT 2 “BMUREREOREEOH Y &
D JEASEE TIEAT 2 4E 12 A BIERERRT AL LTV D,

WA AR DA WA TR 5 [ A A CIX, ZBRBREOWEEH TH 5, R,
HICEET Alate) 23b B, EEEEES S B, KT, ZEMERE, HEH TA, —
WS E 2 - AR SHILEO RE L% BMLRE, AALLAT LT FICBLT, 2nb
FRETEATV, — R bR L ONRE O IEHEAE 45 DR/ EEHEELZ R ET Dbz > TRk
A4 HICWE LT, $o. ZORFIEOH BRI W TREHT 2, I b2, BN
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PM2.5 DR AR~ D & & H1T, BEWEAE
\ZF1T 2 25V NP 2 SRt R A BULHE D I
H (CEbiksE, —BbRE, ER CA, K
AT AT E R) OFHIITFEZ ST, BEEf
DL Ea—x{Tolz, £7-, ASHRAE 62.1 %
RIGUT, B & BNERE OHFAZ DV TRRES
BT 7z,

B. BEWIREE A S A EOH] EARHL

B.1 ZC®iz
BB AR RS OMAICET S
EA (BEEfEE) (W 4545 4 A 14 AYE
B AT) TEEIUSE—IH) Tl TE5UmeR
FAAEHIEE 2HEL WD, 22T
FEREMOTAE. SAEEZXOMOFE TYX
B E R OMEFE I OWTHER Z AT 5 b
DIE, B TED D FEHEITHE > TOY R e R
MOMEFFEHZ L2 T T bW EHE S
TW5,

BB DR OMAICET S
EAREA TS (B SR TS) 1, 1970 4
(FEFn 45 4F) 10 A 12 BizAfish T\ 5,
Z D% %S DOWIE &% T, 2022 4 (450 4 4F)
4 A1 BICdE SNzl T (BeasE = m -+
+5) A, EEWREGEAEBIENE L LU i3k
BONE T %, € DH%D 2025 4F (5T 7 4F)
4 A 16 HIZHIEN 72 S7=03, S8y sinf
BT AR OZBRFEE 13,900 M5
17,900 FIZHE S NI DAHDHIETH 5,
S AR AT A ICHLUE STV B
WBR B A A PR VE ISR\ T, 22 RN i %
KT TV IGE DZERERE ORI AT 5 A
IR 108y TH S,

R G BB AR PR
HH Feve
IR T 0.15mg/m3 LU
ADE:
— @1tk 6 ppmI0ppm— L BESTEDL D
FOEAH  FodERN LRSI b o
ES LA 5T B R LR
“ Wbk 1000ppm LL T
FOEH
$

R — 18°CHFCLL E28CLLTF
= B=BRIIBTREENKORE

LIRS T 25681, F0EELE
LS Lz &,

FXHBE  40%LL Lk 70%EA T

xR 0.5m/FPLUT

A AT 0.1mgm? (0.08ppm)EL T

AT e R

DE:

* IO LSCFOMy OENEL 2022 4 A 1 HSUZIE
Wi T

RS SRR TR PR 1T 2 RURIR O
fakdB K OPKOERL, 1, 2T H - Bl
OFABRICEA L, BREEfE E R 7REA iR
BT DICRERIEEIZONVTED TN D, A
HE|TREMNER O N T G BRE A fdRE L 7o
BHILETHY | ZOEHRELELZETT 5720,
B OFTAFITHEIRE & L, EHEIE %
L, FHIEB IR - TR E B2 35T 5
BEPRE LN TV D, AEETHIER 50 4
LU U 72 BU7E C b HERFE BERIRE 1T IA < 12
&L AR & U CEEREEEZH S TV D,
FTo, KGR DMEFFEBELES T A R 7 4
YELTHIRLSBE LS, STV,
AT, ZRREOHERH TH 5, I,
FERHREE, K. R bR, wilEm LA, —
fefbsE, AL LATILTE RIZBELT, Zhb
DERERAEHEAELRET 21ChT> TOR
FEPAR L Z DWW TR D,

B.2 BEWEEIEOBRSIOE R

1965 45 (BAFN404) 6 A 30 H, EA KR D
AN UCL (DEBREHAIIR D AFICET S
HEHEIH, 2)/KiE - {Efiax - F/KE ORI
P2 OB AR D TR R ICR T 5 &
BRI, 2D 2 HEAZRER®RT H7-01ICTA
EEES ) (1967 4 11 A 25 HICATRERBEFR &
RNTAL) BB LT D, ZoFERSOFITAE
TEERBER R DSER B S A, MEREN) 72 R K HE DR
TEIZDWT 231965 49 H 27 BIZFE &z
(EABRE 659 5), T Dk, NEFESDE
AR T H5 U T T2 NECRI M) O Ak e

DFEIZHOWNWT) DhbETEHSN, AiER
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BEERAIE, 1966 4F 8 A 13 HIZ Fit 2 THH (2
T 5 A R 2 AERESICRE L 29,

[ NEAIHBEY O A KHEDRE I
WT ) OHFRIEHRTIE, Bl EOREYIZL
T HE EOREE L O OHERFEELIZ OV T

D+ TR RE DM T O TN Z Lk,

%< OMERECTHDHOT, EROMEEZ %
Fi, BT 2720203, JBAETEBONG 0 b
W DORERTEIEMEORE, BRI OHERE B
(2B 2 B P HARE i ORI IOV T RA
WHEETOZ2MERH D EWN) DO THHoT2 Y,
WEE, FHOWMEIZ L IHLERE RO RER
N EFTHRALNDZ L, [BRELTEH
W25 I MR FIREEDY 0.3~0.4%F T LA
TORINHOND Z & 2GR B
EAEND & CAREMINVTIRE LY TS
ZENBNT LR EPIE STV ST,
OBl RED LI, BAEATIIZOME
WZDOUW T OHEANA 72 FLBEE 6O 21T 9 7=, HEFn
40 FERARF A EABIAIC K 0 | AEFIEAZE
SRR - A TR R RRE LT O, R
23, B, ALY, EF R EOTHETH
T DRESE D B, BCKIeEsEE O
HELZEBIZLU TR EZED, 1966 423 Al TE
VT 4 7 OB 058 (BB
£ MREERER ) 9O08HE Sz, Zhbo
Yl A2/ C, 1970 44 A 14 B T&EFEMICE
T DEERIBRBE OMERIZBIT DA DA S
i,

[ ER ey A A AL UE | 13, 1970 4F 10 A
12 BHICAG STz TREEMFRAERAT ) O
THE S, FEEMm O S & L Cid, FRARME,
FUARAE, HEDHE, FPARARIRES &\ o o5 B
DD 0, ZOEBEEEMEL, EEERKICKR LT
BEOITIEMIEN E DD O TR, £H
THERREFE LWL WO RE B DER L,
ERFWOFTEE. SAHE. £OMOFE THYX
K EREY) OMEFFEFICOWTHIR A2 AT 5%
W2, BFTHLIERLTCWD LD TH- T,
HESHEAOPERR DFR VB D & STV 5,

B.3 EEMBRERAEFTHEEEOREIZOWNT
BB HIEEOREICHTZ - T

L TEVT ¢ 7 OBREEfT A FEE I B3 2 15T

DEAE L 7o TND, ZOWEETIEZ, eAT
74 7, TRbLAHINIZBEMONTICE
UWNT, f R 8 IR LA ke (- T o A
Wt L, 24, fERE, PRmEbE GRIE) . sBRA
HEY & U CREMARERNRG S TW5, £
LC, ZEXEREICb ML LT, HE, M
R, AT, R (CEsMbiRE) . BB (LA
bW, AETA (—EBRFE, ZBLRE) I
OWTHREENER S, L L., Bt
B PAEIL, ZoRELDRICERINY
BEDORFT O L & HITHFT ST Y Rz,
—WRAL RS & R C A DUV TR, 1960 454X
DRKIGYTOW D MANBEIZ ST N D,
T, RVLAT LT B ROKEYEMIZ, 2002 4F 10
AWZBIMENTEY, ZRHOEE &idis
RN T2 > TN D, IR & —ER(liksR D HLHE
L SRR (WHO) OH A KT A ik
D& 2021 £ 12 AlZdE STz,
BRI A A ICEDb A IER%ED
R E R 2 IR T, BRETSOWMEEL LT,
TR FE, R CA. —FRBIRFE, FL A
TT b ROFEEREIC OV TR T 5,

® 2 AEEWEBREHE A HIEREIC D 5 B O

TR
FHB | S5 AR S e |
HOERL - W
%
1965 4F | AFEFHESICR | R ZEAKYE
9 B 27 | BEESNAER | OREICHOWVWT] &
A D RAIES A
1966 4 | TELT ¢ 7 | ZZKFHR0, BBAE., #
3 A 31 | OB | K BOURP RS
H WCBET B | IRICRIT B EAEAR
(AL L | v, BREEEREOR
5 N 22 SRR | MEE L LT BERE,
e ALY | HERAE, FPARED
ICZ50) WEE | BRSO E AR
1966 4 | AFEFKHS MR ) 72 SR 7K T
8 H 13 DEEIBLNIZA
A HoR) F 52 O R
IKHAEIZDWT ] 12
5 WP A




1970 4F | THEEE W fi R
4 A 14 | 1o (4
A SHERE 20
)
1970 4% | TEREEMf/ELE | e R AR S
10 A 12 | fedT4ar o6 (| el LT I
A 4 5SFEESE | CA) [—ELRE)
304%) e ) TR
BE) TSR TR
Tl O FEEE A H
E
1970 4= | TSy R
10 A 13 | ¥ MEfT
A
1970 4 | THESEMHE AR
10 A 13 | Maf75) Maf7
A
2002 | THIEREWR | [RALLAT7ATER
10 A 11 | AERATS ) & | Of) OBFEMEREE
A MmO CERCL 44 | g L E~ DB
aH 309 |
)
2021 4 | TSOEEFEWME | RE, —BRLRFED
12 A 24 | EERITS) & | EREEASE
A i (BF034FEE
ETFEETE 3
4 7%)
2021 4R | TSOEREDE
4718 | AERITS)
17
B.3.1 _ELIRFE

1971 HFITHERR S 7z BEE R BEfar A 5 BB,
WHEHEEST AN NZBWTLLTOR A H
D, [ ZIAbIRSEIRE L, ZERIGEED 1 SO
BEE LT, R VHIESNTERY, E)EE
Tl ADOMAS, MU JF, F-di%IC L
0., WEEZZTV, CBERERRIE D
B THIUIARIZHEETIZ/AV23, 1000ppm %
x5 EEER, R, BB, BEELIED
TEREZFFRA Db DONEL Y, 7V v —fED
BEFLELWZEEZIVEDONZHDOTH
%, ]

TeNT ¢ v 7 OREAAIEEIZRET 240
78] OWMEEHETIL., “BLRFEELFETAE L
T A ORYEE & L, FFARE 5000ppm, HE
BEE 1500ppm, HAZAHE 1000ppm 23HEZE SFL TV
%o Flo, ZOWEETE, BAEHIHOMAE
OIS X RIS U TED T bk
FIREOFHFREP/RIILTN D, O
MAEDLENRbERELREEIEL 0.07~0.10%
(700~1000ppm) , Z DFLAA >3 2 5 1ZHE
VN, 0.10~0.15% (1000~1500ppm) . 0.15~0.20%
(1500~2000ppm) A3FFABREE & STV D,
1968 FEICHEFREHRERS (WHO) AR LT
MEJE ORI EIC K 2 A PR ) 9T
%, TR LR FE DO IEHEIC OV TR DN H D,
(UL % THLED RN 2 (T {biRE) OFE
FOWFRIZ 2 SOHEP AN LN TN, 0D
91T, AEERAORFZEIC KB &L 0.5% (5000ppm)
VL EDPREE I D & | IRFETT A VIR E % T A
AN BT L~V LI I &, R R
WA 72 B Bt b, 5 2 1d 1881 4R
Pettenkofer & Fliigge 1% 0.07~0.1% (700 ~
1000ppm) % fRIEE T A DFFRPREE & Hrded L 42
S L7, 62 OB EREA 2 g 2 FE > T
WD, ZHUTFEIEN DR DTG ORHE)
IRFRER L LT 0 EEER i Ch 5 L3R
DTz, XTI E T, ZOEEFEOFO
ZERD TN ERREZH AT HDITHND
nizL. £7-. BENOZELKOE%#FEL T, #
RRHDORERZHET D2DITHN LN TE T, |
F£7-. WHO O#EETIE, 1964 4£|Z Eliseeva
DFEF LT A5 H L. 0.1% (1000ppm) @
FRIEH 2 DG NEERIZ > T Pk BB AR,
KO BLIEINCEALR A BT LG LTV
Do
o T, bR R DR B B AR L
HEOBREIZH T2 > Tk, WHO OWEETHER
SN bRFEOHERLELEZE L >D, £
(ZZERUBEEE DOFERE (A OFHIAELYE) ¥E
AL LT, SRR FEOE FEHES 1000ppm

ICRE LT B2 b5, ORI N T
b, ARERE O “ERMLIRFEIC LD AR RS

INTVD Y (F3),
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R3 RACRIERE L NE~DRED

:w(ﬁf” 31403 AR R AE R EARRE

500 LIk pCO., W%, A 700 ppmil LT
W), mE, X#m JENT 4V TIE

BRR BB ORER

1,000LLE RN (BER | 2HWORSERD | BEZMICE TS

E MERRE) | HE EAZTRIEHE

5000 LLE 55 MR I e (855

RIMIETELETWA)

10,000 LLE SRR, R
7Y FE—-Y X, KM
14238 (P Ca ¥ FR
PRREDOET),
R, 55

SR M

50,000 1A £ HEL, B|W, R

B, FRER

100,000 LA E MU TR
wE, Ert, KR H@MREEREGE
H, mME, Bk | FRRRESTEL)

HE

C RETIENFTRYBICL 3 EEOTREMEN B

B32 BiEHTCA

(e T ¢ v 7 OBREAAEEIZRT 24
78] TIRE SINRER UAOEEEIZ, KK
PEERIREE T 72 FHEGEIC K D SN BEIRIREE A
BEIN TV, L LYK, KRERIGYUCEET
LA HEIINIRE LS R 2 2D, 1967
RSN ERIRIEANE, 1968 I KRITEYLR B 1
DA ST, 2 b OB MAOH T, FilE)
CAbREFIE E LTI EiF sz,
REIGGTHRE LT, JEAE RS RN EH
(CYEE) ML E 22> THD LA TV, A
G AR BREERTE R SN B AL A T
7o B, B AR TR OGRS & 36/ T L
REIGYE L L COFEER UAO BEESSK
SRERBEIEEDRRB SN T, /o T, ek
U A DREE BB A E BRI LR ET HI0H
7o T, R&EIBYTOERY #MANBEIZESH
mEEZLND,

TRy U A o 5Ly B S i AR PRACHE DN KL
TE S-SR AR TS (1970 4510 A 12
H) LDARTCIX, AFEBIEFERE DA &
L C R U A @ BAEQ)F M 48 U C 24 k¢
HAE2IE 0.15mg/Nm?P LUTF D B4 50%LL F. (2)
A 0.3 mg/Nm? LA D HEL 95%LL EAS 1969 4F 5
H 27 BICERESHTWS, Zh6D0HEIL, 2
ELHIEFHEREM TR R HIRRE STz 24 IFH
HIEED 50%fEAY 0.1~0.15mg/Nm3, 24 I
TEMED 95%EAY 0.2~0.3mg/Nm? & 5% x| Y5k
DRKIGYDOFEREEZF L THRHAS N DT
bz, ANFEILFHEREMGE D D OTRSME
X, BRI B R B PAZE MM 2R R DI
FHEICE S LD Th oz, 2, ZOMHA

FHt (%) (BT 2B FERHT. 1969 4 (IEFn
44 4) 5 HIZBARBREEARAFET N LD £
LOTEY, YREOFHINETI T D EEER U A
DOIHELBEIZ SN TN D, BRI ELEOH
TR LTI, JEAE RS ARSI AT
WeZ e, BEMRAEIZRT DI
U A OBREF/EEBIEHE L, AFERG LGSR E
DIAFEEHI I T D1 U A O BIEES A
SNTZEEBEZDDWEETHD LEZABID,
ZO%D 197041 H 20 H, EiRRERES
INEERENTIRME S A U ABRBEILERI P R B A0
FEIE L. 1970 4F 12 A 25 BTk I mE
DERFEFEMEICRET 5 HMHE B S OMEN R S 4
TND 10, ZOWEETIE, Bk HREE O
BREEFEMEL LT T()EfE 2 24 REfEI O] 1
FEREAE 100 1 g/m? (0.1mg/m?®) BAF. (2)1 FERfE
200 u g/m? (0.2mg/m?) LA R CTh o THSfh4
IR T 22 &) BIRESN TS, ZOBRE
FEVEOFRERMUILL FDOHEY Th ol

(1) ks R E O REN 600 u g/m?
(1200~300 1 g/m?) & 72 2% & ARFEIT 2km
PIF &0 HidFEROFITAR, A
BRZFRZ D b ONEINT 5, F7-258
E N VR Y| Il S AT A SR AN
& STV D, 150 p g/m? (300~75 11 g/m?)
el AT 8km LA T & 720 AR
FATIIREE L 725 & STV 5,

(2) FFHE (24 KEFE) 100 1 g/m? DOHiIX
TOIERF RAFEARYMERER AR (B 2
(TMEMEE SCRIEIR) DAFERDZNLL
TOMKIZ AR BID,

(3) FFHIE (24 KEEE) 100 1 g/m? DHiIX
BT 5 EO KA O BN
bIvs,

(4) 24 BFRHEIEME 150 1o g/md, 1 BeHFEAAE
300 w /m3 OARFEA BT D LIRTE, &
ANDFELCENEINT 5,

(5) KENZHRT BHFZEIC LAUTHEFIE 80
wg/m? 235 100w g/m? (ZHIN$ 5 & 45
THRO EHBA LI,

(6) FEENZIIT HAFFEIC LAUTHETFME 140
pgm’ D 60u gm’ IZHBEES T & X
gD 172/ OHEHEDZER 2238 A
Iz,
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1971 FFITHERR S 7o B AR R ELFR E G ER
BRI R ST XA N AL D L,
LR OB H 5, [l A &1, 20k
PHEEBETHZ L, ElAkiRfREE DT
PN 10 2 7 () LT ORIRE & L
TNDDIIRKIGYPIEE LRI CTH D, —H
s —, FlER CADANE~OREITZE LW D
N Y BRI g RISk L CIIERETH Y |
200 NICH 2 5 Rk, FERs BREFER YL ERE
W BTER D BFERH HUVNIFET R, F7-I3RE
Fri7e ExmEt L, AAEEZ 0.15mg/m® LIT &

L7=bDTHD, | Z 2Tt SN TV D IERIL,

R DRI D BREE L HE DR EIR LT
W SnIER SR L TH D,

FlERy U ASREEEMER M B3, TRilshi 1
IWE OBIREINEL LT, 24 K O 1 FKERH
fifl 100 2 g/m? (0.1mg/m3) LA FZHER L, Z D%
ERBREEIAE L 72 o 7o, FREUMHRTAVE DO BRI
AEREEIC VT, AFER IR EREMT
DINOIRRE I NI 24 FERRIEED 50%fED 5
H, YRFOFRFEREMOEEELZE L T,
0.15mg/m* ZHH L7 & B2 bivd,

KREH DR U AL, RIS WU INRL
FIF EHifE EOKEORIES FTIRAL, *
IZIRAET DEIGNRE S, BRICXHT 22
NEDKRENVWEEZLENTWD, (E-T, 101
m £Y b S BINIWRIERORL T (PMy.s) IZH
KRB THNTEY, AARTHEREEALEEN 2009
FIZRESN TN D, WHO WEHTDZEXE N
A RTA U ERELTEY  PMys DZERE T A
RT A %24 FERPEAMET 15 1 g/md, A/
YETS pgm? THDH W,

H AR O@EEW A LD S 5 R e dh 4L
WCIE, #Ek, BRELIEZENENTOEE
B CADIBEGIRCTH -T2, LvLRnD, sy
{EDOHEMESCEYE=R DN & b 700y, FilER U
Ao D BRI ITIEI A L, 20 10 46
T 2~3%FREE L 7o TS, TR U Ao
WU, ERNOREREE CA ORI, ki, b2
FEECE OMIRCZE B OHURE 21TV, FHRETT 5
ZENEYTHLEEZLND, £-, EYH
SO CATH DA AT m B L
TH, EEZEL ORI RSN TND Z &
DD, BN IS T DGR & R R B

-
—

o FERRAE L, WU E A R D M
WD LBEZBND,

B33 —B{LRFE

e NT ¢ v 7 OEREAAEEEIZBIT 20
72 DL ETIRE SN —ILIRFE D HLEME
I%. #HEREE 20ppm. HAFMHE 10ppm TH o7, =
o OfEIE—BLRFEAAEFET AL UTHHME L
TebDThD, —FH., —BbRFE S KRKIGY)
B E LU COEREORFOMAE B &1 1960 F1%
ICRRBREEES R ST, - T, &
BRI E R HIER R ET DI T > T,
KREIFYTOR Y MANBEICSNZEEZD
o,

— IR TR D BREEEE DR EIZ DN T
1%, 1969 5 (BEFn 44 42) 1 ALOK, BAKRE D
PRSI T d O TR R R RIT, TDHD
HREZEESZR T THRFDED b, ZESIE
1969 -9 A 11 HIZATRRESRH IR L T—
FRib iR DB EYEIC BT 2 s 21T - 72, %
D%, EIRBRERSESIL, 1969 4F 12 A 22 H,
JEAEREICR L, —BLRSRITHR D BB AL E
ODWCTERZTR T, JBEAERIT, ZOZH %
FECBIREZAER L, BIRAE OB LA i
L7-%. 1970 (HEFn454) 2 A 16 HIZHERA
ERIRF S D TR G2, £ LT 1970 42 H
20 H, AFERESELOMEICB VT, —fb
R DERBEIEIE L PE LTz 1D, —FR(LIRFE DBR
FEHMEL LCiE, ()i T 2 8 ReficksiT 5 1
IR IE D AF-45) 20ppm LA, (2) 1##Ed 5 24 ¥
BT D 1 RFEfE DY) 10ppm DWW % i
T boTRhRITIE bRV E Sz, —#t
R (CO) DEREEAUERR E OARYLIZET T 5 F
ZEEOREER 4ITRT,

4 —IBCIRSE DBREEIENER E OIRYL 12
HH 2
ADO®E (1) CORMEFD~EZ = E L (CO L
B & fE BKFE) OO X ZORBE In SR
fik 12 K XV 240 fFHEVVZ D, CO MERED
a2 A DEEFIEM OBERENPLE S h

o 2,
CO DAEKRHND B AFEDOLSE & 1

AFERRETDZ Ik TE

@
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zDE
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©)

“4)

®)

FHRERREE S - 5,
HARBIICIRN T — B LR E~E S
2ty (COHb) WILKAPETHS
NERESND, ZhudZeEHic co
DRGSR L= RITHAIER &
EHITHEH SN, CONDH DY
B DM S OfFBENLE S
Do
WIKHE CO (ASRIIICIRNTRAET
% CO) Dl TOMFREZLET S
Z & SRR PR
MV IS T S D 7 ITiE, RAZE
XD CO RJEIL Sppm & T D = &
HEE L,

MR - IB5E - B, 6 L ONRAUIG Y
IZBIT D CO DGR & BRI
STz CO & T HOMITHIN~HE
PRI 2 72®121E, BRERKF D CO
AT R BTARIR E T i g2 &
R, 72 & 203 1 BRRHE Y co
JREE 20ppm DZER % | 8 IFH D I
W L C COHb ML 7= AD
COHb &3, b & OfiE TlzEliE
LH72IZiE, 1 FFEAE Sppm FREED
AL M Lt 8 RERFLL B
LT EBMETHD, ZOREE 1
IREME D 24 RIS 5
& 10ppm FRE L 72 5,
RFfETERBIEE ) O T 1%, COHb &A%
2%IZETHEHDDNTL 5, =
&z, 24 BEE, CO IZiBgEnT-
22 W 5356121, COHb &
% 2%LLN IR 5 729121, CO
RED 1 RRIED 24 RERIFIE
10ppm LA R TRITFIUT R BN
L5, Flz. 17T CO
BRENTEEBREERT 55512
13, 1 FFRME S5ppm LR CTHH T &
DEFE L,
DFRZERVEREITIE, 1 RefED
24 RSP E 10ppm @ CO {HYx
DEHBEHS3< &, COICLBER
BEBRbH bbb,

COHb B3 5%IZiET 5 & Rt
BERENME T+ 22 &, Bz, &=
FLlgds DG SR EEE DIEH M F F
LHZEMBLEDLENTND, ZOD
COHb # 5%I%. 30ppm 8 ¢l T4

L2,

— AR TR D BREEEE DR EIZDONT
1, 1969 4 1 H 2~ b — Wb iR R BB AL E R P 22
BETHRHFDPED S, 1969 49 A 11 HiIZZ
DEART, —RBOREREREL LT, (1)
BE S5 8 RERENC IS8T 5 1 REfEME O - 20ppm
IR, () it 5 24 BEEIC 1T 5 1 BB
WE) 10ppm LLFOWT b7z 92 & &l
LCW5, B AERIT AL 1970 4 10 A
12 HIZAf SN TEY | ZRLRNZEEEE OB
MREEIN TN EBX NG, —BRbRSE
BREEASER M B, — bR R DR 2
HEETHE Sppm L FREE LnE b L
TW5b, fiEo T, BEWEREREETHIENEL L
T, — LR FE O BRBEIAED 24 FEEIC 1T 5
1 B O ) 10ppm 25 HA L2 b DO EEZ D
b,

Z D%, WHO FRINFHS R DN ENZE R E T A
KT A % 2010 4Fl2AaF£ L, —MLRFED 24
RS E O A KT A4 2L LT 6ppm &5 L
=B, ZOHA K74 0%, —BILRFE~DE
HIFREEIZ Lo C, EREBRE ) D&Mk, Rk
REJI DR JEIEOR~ DR JEERAR
SO RIREE AR & L OBERRE S
NTELZEICLD, ZOZEEZIFT, 25
WyBR e A BREEUE DY 2021 4F 12 A 12 6 ppm LA
TltEE N7z, 7038, WHO IX, 2021 41222
KEBHA RTA o &GE L, —BR{LIRFED 24 FF
RIEMEE LT 34 ppm 285 L2, Z o
B, DAFEZEIC K D AR LT ESIZH
STV 5D,

B34 HALTILTFER
BNELSFOERLLT VT E ROBREIZOWN
TUEL TSR GRS BE N Hittel 3575 =y D 2 5
A RTA L EZBWT, B O AZEIZ X
% SHIEAEA~ ORI Z B E L. £ DiEs
X T30 43 OFEIE T 0.1mg/m? | & ED B
TS W RWIEICBW T, [RfEEHEE %
L., "IVAT AT b ROEIZEET 2 EHEDOR
EDTOILZ 19, WHO D DRNZEXVE A
A RTA4 2BV TH, 30 S OFEfET
0.1mg/m3 SHEEF STV D 13, Z ORI Tl
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D Ao e M $%%ﬁémfkw ZDH
A RTA X oT, BIIREGERIC L 2 MikEE~
DFCEE BHBEDS AR EBENE B s OFIE H B
T LTND D,

C. =N PM2.5 OEEEFHIEIZ T T
C.1 PM2.5 DEHEE, $EEHME

BB DR IREOREREL LT, %

IZHIRRBENTND K HIT, BEMAERICE
WTIIRIEE 10 um UT@{%E% CADKIg L
2o TS, BUEDBREMIZIBWTL, 72X
JEIZ X DBEO EFIIR LT, FilE) U AR
FEORER (RlEA & RDBEEMOES) 2o
WTHEVETHRE LT 5, KEBREIZBW,
TiE, ?4%€wwﬁx@8®wmﬁ¥ﬁ@%
WACRIE L 720 | BRI IR (R
um ORIT-% 50%DEIE THIHETX 54 &ﬂ%
ERWT, LORRORE VR ZBRE L%
ICEIR SN B KIF - PM2.5) [24R4o 2% Brfs HLve
L LT, 2009 T, 1 FEMHE 15 pg/m3, 7>
1 HEMED 35 ug/m3LL T Th D Z & D3lE S
iz,

FNIZBWTIE, BARIZITIEEE, fEEHE
72vy, WHO IZBW T, KM O=ENIZHOWN
T, FFEIED b5 pug/m3, 24 FFHEPFEDS 15
pgm3LL T CThHhdH I &L LTS, K[EH EPA I
BWTH, ENOHEEFE LT, FFHEN 9
pg/ms & 12 pg/m3 N HH1E T Hiv, 24 KffH
SEYIEDS 35 pg/m3 & 7a 5> T b,

&5 172 PM2.5 IRE DU - FREHE (ug/m?)

[ - #E3 Y 24 WY
RREBEEILE | 15 35

(HA)

WHO (2021) 5 15

EPA CK[H) 9 35

EU 10 25

C.2 =N PM2.5 OIFIR & %K - A

EWNICBIT D0 OFRAEPFIZ OV T, K
L[ORAIINZ, KR & FERIZE N TORRBEIC
Ko TRETDHZEDMBLILTWND, TERND
RSN TWERARE LT L A5 2 <,

TR, NT—ATL—- NI ¥ — HF/z
S HAR =T 8, ENZELF DI

T v o= W AERBRIC L D i S
TWD 1718, Z B BRAE LTk 2 ihise
100 nm LA N OMERF (ki) BEEN
T35, B2, a—EelL——71Y &7
EDIERIEZRN D DORAE 9L B D,

FENICIH T DR IRE DR AP T I
DY EERELRY S 10nm 205 10 um

IR ORIFITTES>TWAH Z &, T HNE
G EIE O R R BT PR L 72 D
KiFE 10 pm LA F OV CA DI BT KR
BREEELVED PM2.5 (2524 T 5 K 5 IekifR ok
FHIERNSBEHENICITEENL WD, |
i U= N ORI O3 AEJR & LR, EE=E
MIZBWTHALND DN, FHEARED
REEREMICBW T, 72X 2R Eds 2 e
EDOFA 2RI D72 NRILTH D Z LD,
LS DIRAMNZEN PM2.5 RE DI L 7
STWbHEEBEZBND,

R B b 72 D FBITREMIZB N T=E
W & AR PM2.5 i B A IE L 7251173 8 % 20,
X 1 & ORRNICEBIT S PM2.5 B K V=R
NEANTIREDOAFRT VO tard, 5RO
BIEEFTICHB W TIE, PM2.5 2 0.002~
0.03 mg/m3fRE &L 70 | KKADHEMEED 11 H
SEEIEAS 35 ng/m3 LLT ) % FRIDHER & 78
7o 1O iz oW i, 0.1 705 1.2 O#FIPFIDE
Lotz 005 12OV TiE, fthodddy b i3
D BN TOEEE KORHENLZ N LD,
ENTOREERENS N EDREREEZ LD,
008 [T DWW Tk, ERIZEHEM TH Y | S
LORADBRKRENWZ LIZEDbDEEZLND,
—J7, O ok T05, T17, 003, 005, 006
DOZEFR TR G THY | ETEIRE SN
TWDZT 7 4 NHIZED | AR L PENOK
CAZERELTWDZENEZLND, LD

1T, BN PM2.5 B IZ DWW T, ENTO
FBAERND D5E. A Z0DDRAIZLY
ZORENFELS RDAREMENH D, FRIEMIC
K VIRE, VO RO Z R LTS Z

LMD, RN D DR, SRS ORHEIZ X
LHHDONRBER HID 2D, BEMIZIHBN L, Bl
TEENOFAEITR L TELL 2NB DD, Kah



DR F, WHO OFfe#HE & g% &
RENSWEM B AET 5, BAO PM2.5 O
KR E LTI, B OENIGYE & RERIC
FENICANRD, BNTRAESER, BEL
o DHCMITRET D Z N L D, HE
L 72 B8Ri - DOBRFITIE, VR R DS R 2R
DERIERY CAAFALDTZ0IT, =T 7 4 )V X 3%
BINTWDLZENREDKRTIZHFTED D
DEEZLND,

FUEE, e EICEERE S L CER SN
TV, BRI OV TITEERE THRHE
NWEEMEES RS, WEFEE L THYT UL
DEEZFHIT 2 b ORI A2 R 5
FRHREFF NS TWS, UL, @khks
F7e ERU IR, HRORI LD HEEEICE
EAVNESL, HERECRIETIZENELL
2%, BHUGIEE LTHIR OB ELZHIET
HED Y, BEER E AR LT A2 &
RS T AEBIRE COFMO T E D LV,
TEEEBOFMOIT & 72 D EEGRE I X A HE
B D72 TD | EEGREE TRIL S M7 AL
22N DB T 72, T E SRR O ATAS
b, MR &0 T — 2 D3> T < AuE, #
BOREE COFHMBR AN /2 D008 LivZeuy,

0.03

Autumn

Summer
0.025 —PM2.5
—e-1/0

0.02

1/O ratio [-]

0.015

PM, 5 concentration [mg/m?3]

won~ T

1 =0 PMesifE & IO b
D. BENZERE OREFHE
D.1 KXEHE¥K AQI
jtmfgfz LRI DZERDIGYEE — DN
ZH 0T HEfL L7-FRiE & LT, KE
EPA& BT, §6®J: 912 0~500 DELHE &
6 DT
ZOWREAZSEIZRTO X O ICKENLEL DI
BELTHHALTWDS

WCEVFERLTWAELEDOTHY .,

F6 AQI DL~ o3T

AQI Basics for Ozone and Particle Pollution

Daily AQl Color  Levels of

f Concern Values of Index

01050

Description of Air Quality

itho o no risk,

51 to 100

-ll ality is acceptable. However, there may be a
tarly

%7 %EO AQI

= FREE DA R R
T AU | US-AQI HRTHRD
R LT
L HHE, 0~
500 O % fE
THHfiL. 6
ENGEEL b
i Chinese AQI B L~
23 1= VR B
ZHbE T
MEOLE
WME AR TE,
4K National AQI MED 6 B
W& A
MN(EU) | European AQI | BK N ER 827
(EEA) 2
L RO
MaEZ Lo
R A FA,
[ CAI 0~500 D%k
(Comprehensive | fE T, 4 BtpE
Air-quality ( Good,
Index) Normal,
Bad, Very
Bad) {2ty
5
4% U A | DAQI (Daily Air | 1~10 ® 10
Quality Index) | Bxf| T
TRo
e AQHI (Air | 1~10+D %K
Quality Health | fET, KXXU%5
Index) ZRD Tk
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FEU A7 iz
%{KO

EPA (2X % AQI O KK OFHEHE B IX, K&
HYE CTh Y | SEEMEFEET S CO, NOz,
O3, SOz, PM10, PM2.5 &%, #* 8 D%
15U ORRERME A AWC, FitoRickv
FAGYE OVH YRR L 3R L, — & MED
ZOSFTO AQL & b,

&8 AQI DIEIEX Dy OB E

These Breakpoints.. ..equal | ..and this
thisAQl | category
o0, o PMais | PMu co S0, NO: AQl
(ppm) (ppm) | (ug/m®) | (ug/m’) | (ppm) (ppb) (ppb)
shour | 1-hour' | 24-hour | 24-hour | 8hour | 1-hour | 1-hour
0.000 - 00-120| 0-54 |00-44| 0-35 | 0-53 | 0-50 Good
0.054
0.055 - 121 [55-154 | 45-94 | 36-75 | 54-100 | 51-100 Maderate
0.070 354
0.071- | 0125- | 355- |155-254|9.5-124| 76-185 |101-360| 101-150 | Unhealthy for
0085 | 0164 | 554 Sensitive Groups
0.086- | 0165- | (555- |255-354| 12.5. | (186 |361-649|151-200 |  Unhealthy
0105 | 0204 | 150.4F 15.4 304)¢
0.106- | 0205- | (150.5- |355-424| 155 | (305- | 650 |201-300 | Veryunhealthy
0200 | 0404 | (2504 304 604)* 1249
] 0405 | (2505- |425-504| 305- | (605 | 1250- |301-d00|
0504 | (350.4P 40.4 804)° 1649 azardous
] 0505- | (3505- |505-604| 405- | (805 | 1650- |401-s00|
0.604 | 50048 504 1004 | 2049 azardous
=l o _pe i
D Lo Lo

» = BP,; — BP,,
Cp: MIEH

BP, ;& COCEN Y T 2 REXF O FIRE
BPy :KFTOCHENY L E2REXMO LR
&

Lo iR TOCHEMY TIEE DHEEKIX R O TR ME
Ly “RHP CTOCHEMPY TTF 2RO LR E

D.2 BNZERE~DEH
FEANZELREIZOWNT, KKD AQL D X ) 72t5
BEZOWTIIER A 2RI STz, £72
FEEOIREEIX R, BNELE ORHMBIIZ DUV T
1%, H72 DVGYE DOYRFE & B & o bl 72
FCIER L EEWIIRIGYE DR - Y
A7 TR R, RENE, IREURE & Ot
G702 EOMTENE 2 bivd, B 21280
T, & 9 IIARTHA L FEOENHO AQI
(IAQD T2V THFZIT>Tn5D, <D
TAQI 13, PR E A g R ViE(ELV) TR L T

WABIBER E 72> TEBY ., BB Z LoV 7E
BEAFEL, THE2ERN LT 1 o0EEEK
FEE LTV,

£9 £IAQIDO—E

Index Reference

1API (S I - [ors aY,,-c% Sofuoglu and
ham =3 Tl § Ty § ok 10 % |1 gkl ( ree )] m Moschandreas (2003)
where / is the number of level-3 groups, J, the number of level-2
group: vel-1
bles i are the m; ax-
ASE study (Girman et al,
LHvP Iy Castanet (1998)

(CO,] are carbon monoxide and dioxide concentration
ly and [DT8] is the total airborne bacteria concentration

CLIM 2000
f nitrogen dioxide
pressed in mg/m’
BILGA
where £/, is the mean exposure to pollutant p over the period of
ime ¢} and ELVa] are the Exposure Limit Values for chronic
and a s
GAPI GAPI Cariou and Guillot (2005)
IEI Taiwan GA Chiang and Lai (2002)
Quad-BBC I Quad-BBC (2012)

Logue et al. (2011)

FROFETFEICHONTIT, KENIT 4 FEkE
Wi hZ encE, O - R ORK
il @FFEDOHAM, @7 L—27 KA M
Erafiolzaarilling, O&F - Rl
DUNTIE, JIEfE % FEUEE CHl - 7= J71kCHEE
BEFETHHOLHY, R TOHBEZR UEHEE
L L TWD, @FKERTIE, BILGA OFRIZ,
SIHH OV 7B O RKREZFHEIZERY A,
—BAAED VG YERE O LGR LT D,
@ E ORI Tk, BERAMEELVICHES
2T ENTNOBEREDEE Y X — T 545
EOHRUTHEADNTND, FTENERE L
LDOTHD, DT L—IRA » MEEZH 72
AT RNZOWTIE, 53T LT E
O (FL—2 KA ) IS CTAaT %
B YCTHHELER>TND, BRI, BT
Y T DRAAT BT ETHEILTHRARA
a7 EEET S, TNEIUCIE, R RAER
HO . FlRE LTI & JEM D H AL
AQL O XS IZHEETEIHMIiCE 2 Z &b D73,
ENZELRIGRE L T AT RRRDHO0
ThEFHMELE N T RnWEE L H 5,

PLED X9 itz #x 72 TAQL 12D
WTIRED S, EEEZEOT-EEMICBIT S
ENTEYE OPEFE % O TSR Thiv T
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% 2825, XL |ZIREUREOIHH & LT PMV &
ERLTEELRMN I TWD 20, ZE50- &
IBEREE & OEHDUT Z AT D 2303 ifam D
LA BTN A DI RIS A A S
T 5 ETEHERKRFIHEE Lo TS,

E. £t

AEEEM R B A B E O TE L, 1966 41T
WS SN RAERESE TELvT 0 v 7 DR
R MR BT D050 DNEMEL oo TED
TREIRFIZOWT HRIEETIE S 573, 1968 4F
\Z WHO AR L7z MEROREAFAEIZKTT 5
TR OWMEELBEINA TV EE
Z DIV R U A & — B LIRFIZ OV T,
REIGYC BT B0 ARG LT\ 5, 7#
Wy U AT DN TIE, AERG I FHERE O HA
fREt, —FRLIRFIZ OV TR, KKERBE LS
RIET DERCE % DR HEME RS TRE
SINTEERBEB I INTZEEZ LN, L
LT IVT b RO SR AR BRILE I
WHO BRININAZR LT ZBRETA KT A4 U nE
BENTW5, ITEOMBTIE, “ELIKE,
Bl CA, —B{biRFE, FLLT AT E R
BT, BAMNEREEEEEI T Y X 7 3l T
e A RTAUPRESINLTND, I HITE

N DOBRAED GG R DRI INRLF-1H3 72 &

FENEREEO KRG YR K D IR TR
INTWD, ZOXH IR EEAIUL,
Y OFIHE OWEEEZ HEFHEET 572012, &
TR D ERERREOMFFEBLO BRI S
SIZEE- TS, o T, BEYERERAEE
HEEED R I- T HRENIMD TREL | %D X
SIRDRENEEIND,

EN PM2.5 IZOWTIE, #ESMEOIESHE 2
THE L, ZORAEIR EEEDIE T DFEREICD
W CSCRRIAR 21T - 7o, FRE RSB T,
ENFEAEL L HIAKDORAZ BET 5 MEEN
BV, WHO DIESHEAZER T D72 DXfR &
U CIEIZEdie—7 7 4 N Z INEBERZREIDNH
Z &L WEFEICEEN S D Z & ik,

FENBREE, FHCENERE ORI 72 HEIC
SONWT, BEEFEOE LD EITV, KRBT
Ao Ttind AQI & &bz, EBRZEXEIZD

WTHBE L T D XHROREEITo 7, ThE

NOREFIEIIL, B, Eind 0, FrEk
EWNEAT DRI, ER AR OMNEN D
R S AN

F. &30

1) BEEER 11563 5, 196546 H 30 H

2) /INRBGRER: B LA 5 BRIE OO RS TS Bt
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g
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4) ENLVEHEEE X — ELOREMAE

HLJREAK BUER T S BR B A A A PR
FHEZ - TF A, 1971

5) VriETs: SRR ENE (PR RITo
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1-2 ASHRAE Standard 62.1 -2022 Ventilation
and Acceptable Indoor Air Quality D L E = —
EOEZE (KHEEH)

A BFZEEH)
Al TRAY A OHTIEYE

FT7 4 AN EOIFFEOWRTIEREL L
TIEA SN TWDH DN ASHRAE CKERERE®
ZEFHF4y) Standard 62.11) TH D (K1),
7 A Y BERET, M - BIBIER D &I EREER -
PREOHEMEENED LN T Y | HH L~
JL G IBC (International Building Code) % O}
IMC(International Building Code) T D #Hfi
HafLTnd, BKIZHoON TR, IMC
section 4 |2 T Ventilation 7% #Hl & = 4,
ASHRAE90.1 (K@ E5W) A ik < 4 = 1 JEHE) |
ASHRAEG62.2 73 HAKEy Z2 Bl kv & UChl i
SNTWD, 1ZEAEDI « BIRIRTIX IMC-
ASHRAE62.1 #EH L TV 23, IIZRTI -
EREIANEY S IR & 57 IRk (7 s P CLTAT I
) 72 812k Y ASHRAE FeHEA X— X2 L
BMNHAAR <A AL TND LWV DORFERFT
»% (U 7x0=7JN : California Building
Standards Code (Title 24), 7w U ZJ| :
Florida Building Code. 7 ¥ > K M :
Washington State Building Code (WAC 51).
I R Y #M : Minnesota State Building Code
(Minnesota Rules Chapter 1346), = =—3—
71 : NYC Building/Mechanical Code 72 &),
ASHRAE 2K & L T\ %5 ASHRAE62.1
Ventilation and Acceptable Indoor Air Quality
(ANSI Approved)iZ, 1973 #-\ZHIIR (WK & A
kL “Standards for Natural and Mechanical
Ventilation”) MEH AL, 1981 FFIZHHE DA i
ICERIZR> TS, 4] 10 FBEITWRT S
NTWIZ3, 1999 LUK 3 422 L ICUGT &
NTWVD (2004 FITHIEE 62 13 2 SOOIy
TSz, 62.1 1Ipaehine. ~Hfis, &L
£, 622 [HMEEAETEHHRE LTV D), IBC,
IMC I I LD K 91T/ 272 D73 1990 4K
T, O I AIZIBC, IMC = — R[ajiF D7k,
Tbb, HREOER. BRI L OISR
AR, FHESRME, AL L ToR
HHEICET L 7p oz, MKEEFORRE, £

R AR T A A ONKEY ANEEAOE
HIEOFBAI, 27T User’s Manual (21T L T
W5 (E> TRARRZREHRFIRIL 621 v =27
D ATEELYY), 7B L, ASHRAE62.1 Z
BE0ZBEZEOLLEH TV 5D Andrew
Persily (National Institute of Standards and
Technology) @ Lt =—3(ik 3) Z#&4&(2, KK
INEUAE R & DL el & A HERS. HARDIKDL
B E X TR L TWD,

B. #tFE5E

AWt Tk, ANSI/ASHRAE62.1-20220 & UF,
ANSI/ASHRAEG62.1User’'sManual-20192, K&
O Persily O3CHR 3) #5512 L THSERRE
DEZTT & ZDBROHERIZE LIRETE1T 9,
B.1. ASHRAEG62.1 DR E K OHET DRSS

PROBEENMEICET w18 o TR
TV E Y Ry T a—7 =L (1858 4,
FEREEOHTIZOWVWT), TATF 27—

(1863 4F, Faxim. Wbt/ — ) HIZkvZoD
BESPIFIFEMENL LTz, 7 AV I TIEEY U7 A
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1 ANSI/ASHRAE Standard 62.1-2022
Ventilation and Acceptable Indoor Air Quality DFEHE Bk V

Table 6-1 Minimum Ventilation Rates in Breathing Zone

V.
People Outdoor Area OQutdoor M
Air Rate R, Air Rate R, Occupant Density
cfm/ L/s: #1000 £t Air 0S
Occupancy Category person person cfm/f®  Lis'm? or #/100 m? Class (6.2.6.1.4)
Office Buildings
Breakrooms 25 0.12 0.6 50 1

25 0.06 0.3 10 1 v
25 0.06 0.3 2 1

Main entry lobbies

A

Occupiable storage rooms for dry materials
Office space 5 25 0.06 0.3 5 1 v
Reception areas 5 25 0.06 0.3 30 1 v
Telephone/data entry 5 2.5 0.06 0.3 60 1 v

Educational Facilities

Art classroom 10 5 0.18 0.9 20 2

Classrooms (ages 5 to 8) 10 5 0.12 0.6 25 1
Classrooms (age 9 plus) 10 5 0.12 0.6 35 1
Computer lab 10 5 0.12 0.6 25 1
Daycare sickroom 10 5 0.18 0.9 25 3
Daycare (through age 4) 10 5 0.18 0.9 25 2
Lecture classroom 7.5 38 0.06 0.3 65 1 v

2 ANSI/ASHRAE Standard 62.1-2022 DREE IS &R K B0 EH v
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<1084
HE -8 A

== L o
T mg/ll:=01 vy mg/ll =01
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    I  p =     I  H i −   I  L o    B P  H i −   B P  L o  (   C  p −   B C  L o ) +   I  L o


    C  p


    B P  L o :


  C


    B P  H i   :


  C


    I  L o  


  C


    I  H i  


  C


    V  b z =   R  p ×   P  z +   R  a ×   A  z


    P  r = 1 −   e  −   q p t  Q ⁡


    p  r  ( k ) =     𝜆  k   e  − 𝜆  k !


    p  r  ( k ≥ 1 ) = 1 −   e  − 𝜆 ⁡


  C =   M    Q  o u t +  ( 1 − 𝜂 )   Q  b + 𝜆 V ∙  { 1 −   e  −  (     Q  o u t +  ( 1 − 𝜂 )   Q  b  V + 𝜆 ) t }


  P = 1 −    { 1 + d ∙    (  2   1  𝛼 − 1 )    N 50 }  − 𝛼


  ∆ d = C ∙   Q  b ∙ ∆ t


  d =  ∫  f ∙ C ∙   Q  b d t

