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1) Giuseppe Petrone, et al. A multi-physical
simulation on the IAQ in a movie theatre
equipped by different ventilating systems.
BUILD SIMUL (2011) 4: 21-31.
https://doi.org/10.1007/s12273-011-0027-6
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" Mn: 350
Fig. 9 MAD system: CO: concentration map (ppm) close to a
person at 4 time steps of a breathing period (t=0s (A), t=1s (B),
t=25(C), t=3s (D))

ﬁaazusu%

Mn: 350
Fig. 10 PAD system: CO: concentration map (ppm) close to a
person at 4 time steps of a breathing period (t=0s (A), t=1s (B),
t=25(C), t=3s (D))

Mn: 350
Fig. 11 UFD system: CO: concentration map (ppm) close to a
person at 4 time steps of a breathing period (t=0s (A), t=1's (B),
t=25(C),t=3s (D))

B 1 COz S A

2) ROGER CHANG. Historic Theaters and Their
Impact on Air Conditioning Today. ASHRAE
December, 2019. Pp.44-53, 2019.

Z OFE#E L ASHRAE125 JA4EORBI %R TH
D, BREREZEIE S R T A DLEEIZ W TR T
% (X¥2),

Journal,

Figure 4 Carrier Theater Cooling System. An early diagram of Carrier’s system for air
distribution for a theater. Source: Historictheaters.org

Figure 5 Return Air Bypass. This diagram from 1928 showed a return air bypass
strategy that became dominant in providing cost-effective humidity control in 90% of
theaters during that era. Source: Air-Conditioning America / Refrigeration Engineering,
15, May 1928
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3) Chenjiyu Liang, et al. Is it Safe to Reopen
Theaters During the COVID-19 Pandemic?
Frontiers in Built Environment. Volume 7,
Article 637277.

https://doi.org/10.3389/fbuil.2021.637277. 2021.
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TABLE 1 | Parameters of each working condition.

Case no. Supply air state Position of the
infected person

Case 1 Fresh air + return air without filtration R1L10

Case 2 Fresh air + return air with filtration R1L10

Case 3 Al fresh air R1L10

Case 4 Al fresh air R5L10

Case 5 All fresh air R10L10

Case 6 All fresh air RILS

Case 7 Al fresh air R5L5

Case 8 Al fresh air R10L5
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Probability of infection (%)
m m
wn E S

[ Not wearing masks

1E-6 |
1E-7 | %
i Bl W caring masks

1E-9 1 L 1 1 1
Case3 Case4 CaseS5 Case6 Case7 Case8

FIGURE 12| Probability of infection when wearing or not wearing masks
for Cases 3-8.
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(2) 7TAIA
1) ASHRAE OJLHE - 1A R T A >
BT O A E PRI B4 5 WAL S T
WHEHE - A RTA % 7TO%TF, ZhEno
B4 2 NEICOWTIHICE L 5,
1) Standard 62.1-2019, Ventilation for
Acceptable Indoor Air Quality
- G A O RE~ D B A B/ NBICHN R 5
FERNZELRE (TAQ) zZ#fkTHZ L4 HAE L
Tef/ N DR BB L OZE OO FEEZEET
LHZEHHBE LB D, Tﬁ?\jﬁi()\ﬁ’dﬁﬁ@
VAT LD, RO EER L
W5,
CHRUTIN 2 AR T e R B, AEE
DI E 6 X OVGYIRIC BE S 5 BN &
E AR
cBEMOMBTHT I s, EmEAE
T L DB KE, REEH Y OBV E
ZEZBDY FAPRINTVND
-« # 312, AUEARTL Table 6-1 £V ?ﬁ*ﬂ’y L7 BT
LicEET oL ENREE RT,
Appendix (2, Z# 5 Dk O LEAVK EE A
E LIRS & T b, BLFIZn S 29y
DY T 5,
Music/theater/dance : fii & DIEFE)NIT & < |
FFICHFEZHLTND I EITMAT, MY
DHEWGFEER DD D, ZERIZEES 5 HE KA
AL/ AN
Cafeteria/fast-food dining : ffi & OIEEh X
PREE (Lo, FT. BRD, T — 7 A fRbE
T2) 0 WS TWARWIHERE H R 23 K &
WZHFET D & ZE2fl ’Fﬁ‘ﬁﬁ"é?ﬁﬁ%%g@ v
NIV 7R D, BT 2 RAR DRI
ZDOZEMDOZERET 2 TSN D,
Disco/dance floors : i H#F OIFENILE <, 2°
Y ORMBEEE N DD, < OHE. MR
WOBRODA—T R RHY, HAEIC
B % i LV DTG Y E R AT D,
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Game arcades : JE{3:H OIEENIHFEE (D
SEo, B FET, BRide), AT U
RRAW) ORI, BT & L~ DIH )
BaRET 5,

« £ 3 @ Air Class 3K fEa% 2B R S L5 28 5E

ZIELIZHDTHY , LT D 4 BERIZHS

N5,

7T A1V AGY W ERREE DMK < | BRI R
PR . RRAR N D 7R NZER,

7T A 2 MREEE DG YL BIR L | B DR
RS | £ TR E ORI BN DB 522
>_<&o

7 T A 3 ARG E IR, BRG]
BARE, ERIXEROH DH2ER

7 T A 4 FERTARPIR R A E TV TR
ESJ AN YA SN i e =y = ) = el
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& 3 BUYTIHICREE T Dl O EANV R (Table 6-1 K04

People Area Default

Outdoor Air Outdoor Values Air
Occupancy Category Rate Rp Air Rate | Occupant Class 0S

Ra Density

L/s/person L/s/person | #/100 m?
Educational Facilities
Music/theater/dance ‘ 5 | 0.3 ‘ 35 | 1 | v
Food and Beverage Service
Cafeteria/fast-food dining ‘ 3.8 | 0.9 ‘ 100 | 2 |
Hotels, Motels, Resorts, Dormitories
Lobbies/prefunction | 3.8 | 0.3 | 30 |1 | v
Public Assembly Spaces
Auditorium seating area | 2.5 0.3 150 1 v
Museums (children’s) 3.8 0.6 40
Museums/galleries 3.8 0.3 40 1 v
Sports and Entertainment
Bowling alley (seating) 5 0.6 40 1
Disco/dance floors 10 0.3 100 2 v
Gambling casinos 3.8 0.9 120 1
Game arcades 3.8 0.9 20 1
Gym. sports arena (play | 10 0.9 7 2
area)
Spectator areas 3.8 0.3 150 1 v
Stages. studios 5 0.3 70 1 v
Swimming (pool and 2.4 2
deck)

2)Guideline 29-2019 -- Guideline for the Risk
Management of Public Health and Safety in
Buildings

S KOOI T 2D Y RS &
BT 2 72D OXPROFHM, 5XEr. 6 LU
DIZDDIA F A,

CZOHA RTA v DERMBITELR, BY. K
NEFEN, B (extraordinary) X2 M2
3. KL HUER, AR K OVEM T RIE O
i, B, O RE RN G END,

- B HE O L eI EE 5 2 D8 MO
PERE. D F VALY, AEWFR. B K OHUH#R
09 (CBR) PPk, PRFE, g, 2250E
R E DRI OV THFE LS
NTWn5,

3) Standard 52.2-2017, Method of Testing

General Ventilation Air-Cleaning Devices for
Removal Efficiency by Particle Size

s BiAH A XAOB% L L CLERPEEEEE OMERE
95 72D OFRBRFINEZ R LIz b D, K-
A XL DREDNREZFHET D120, 2250t
FRAERE O it & T CIELAE 0.30~10pum Oy
WAah o ML HELRIATND,

- RBRZ ST 5 7o DI LT ER O TERE - fLER
BLO BBRT— 0o GO NTREREFHET
LHELRIATVD,

4) Standard 180-2018 -- Standard Practice for
Inspection and Maintenance of Commercial
Building HVAC Systems (ACCA Co-sponsored)

© FEEEVTEIA FREZR B PE M, =L —
R, BIOENEREZERLT LV AT LD
RE) ZHEFF 9~ 2 72O DI/ NRD HVAC & 27
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mZé fEoarR—xrr b (VAT ADU
) WCOBRFEMPBEH SN TE 2 &
WHY, BHEEOHVACTAT AELT,
PREVE & =R F =R 2T 5 2 L3k
WOoND LIRS ENH D,

5) Standard 188-2018, Legionellosis: Risk
Management for Building Water Systems

CHTELR L OO, B, EAEE, ¥
DE LT ICEES S (BB L OESH)
KT AT bk LU SE DRk AT, 2k, HH
RFEHDO IO DRNRO VAR T Y X7
EHEMAZRLTWD (—FRETERITEER
V)

6) Guideline 12-2020 -- Managing the Risk of
Legionellosis Associated with Building Water
Systems

B DI L RIFRIC ATV AT 4 AL B,
Z DD~V T Nk & e Hi gt L OBE
ok, W, £6EE. TENORD O
KEATHDZBTH, LIFRTREHOEIICH
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CARKT =Ry FAR =) T T —
KIS FZ M AL E 70 & BRI 2 v 2T HiTo0
T, VLOFRTHEOY 7Y v 70BN
SUSONEY (GAYS

7) Indoor Air Quality Guide: Best Practices for
Design, Construction and Commissioning

- D@ Standard 62.1 TG LT HHEM. HE
HEMIZET 5 TAQ ITOW T, RFHE O
FEHZTTERL, AL, 23
7R BRI iR s BE S~
WEELOITANT 7,

- Objective & L TULFD 8 D& ZIF T\ D

(DManage the design and construction process to

vyva=r

achieve good IAQ
@Control moisture in building assemblies
(®Limit entry of outdoor contaminants
@Control moisture and contaminants related to
mechanical systems
(®Limit contaminants from indoor sources
©® Capture and exhaust contaminants from
building equipment and activities
(DReduce contaminant concentrations through
and air cleaning

ventilation. filtration,

®Apply more advanced ventilation approaches

- f& L7z Theater |Z31F 5 Z25VE O AL & 38
THFEELT, T~ NI L5 CO:
EE DI DN T OREFIDPFI S TN D
i) US EPA o #iil
Toxic Substances Control Act (TSCA): Persistent,
Bioaccumulative, and Toxic (PBT)

KEOBRERHET (EPA) (X, 202141 A 6 H
T OEFREHRT, AEWEHRGE (TSCA) D%

6 SO M)HIZESNWT, BUFIZART b FREO#E
figtk, AERERMER L OHEE (PBT) 2#A3 251k
e (PBT WHE) . ”*%E%@ﬁ?é@%
(product) ¥ X UREIEA (article) DHdE, HiL
kiU%%%mL%%ikiU%@¢éﬁ%ﬁm
InF LT,

i) [N O STk

1) HE— : SEAMEOENZEKE SN BT 2 A
WH9E, A ARERGUFSBREL Rim U4, No.597, pp.89-
96, 2005

2) HE— HWIMZ BT D ENZERIHL OB &
RIHR, AETE#E, Vol.54, No.2, pp.116-127, 2010

EREOSCEIZ BV TR AR 50TV 2 KE O HA
Bk A LR I D,

[7 AU ATE, FLALAT LT E L VOCs D
FREHEA R E STV, (EEOFHETITE
FFIZHD Z LR, VOCs I LD HEFEIT, F
FISECHE BN LV Z BRSO — (U R FE LD b/
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(3) WHO, ¥, HiflooF oA v 2 EGWER]
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WHO A3 L ONWHO BN HUsk = #5 /1 L v |
FERNEREIZETOUTOTA FT A4 AR S
LTz,
DOWHO A#: Guidelines for indoor air quality:

Household fuel combustion (2014)

https://www.who.int/publications/i/item/9789
241548885
HEEEYNI T B d BRI A S 4 2 B D%
B (RSERRBE) ICX VAL, BEREL T
PM2.5 JREH L O—BLIRFRE 2 HR L LT
7
@WHO Bk =% J5: guidelines for indoor air
quality: dampness and mould (2009)
https://www.euro.who.int/en/health-
topics/environment-and-health/air-
quality/publications/2009/damp-and-mould-
health-risks,-prevention-and-remedial-
actions2/who-guidelines-for-indoor-air-
quality-dampness-and-mould
FENOILSR LAY (FRCEEH) OBIHIZHE
O DRI OV T, i CE 2 b & Lz
BHEERREILD L B 2 —2MThh TR Y | #K%E D
TR EHRIENC B+ 2 TP, R oY
PRI R STV,
@WHO KM FH# R Guidelines for indoor air

quality - selected pollutants (2010)
https://www.euro.who.int/en/publications/abst
racts/who-guidelines-for-indoor-air-quality-
selected-pollutants
FENERBEIRDIEFWE R E LIc A R

TATHY, NoBy —BRILRFE, BTV
Te N, F7sv TRICER, ZRTERRL
KREPHRZTH -T2,
1)
Indoor air quality control act (2016)
https://elaw.klri.re.kr/eng_service/lawView.d
0?hseq=41231&lang=ENG
FEOREENFTE T DERETHY . XEA,
e, WREEE RORGE . REREZBNMEM TS
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KE==2—3 — 7 JNEEFER: Interim guidance
for movie theaters during the covid-19 public
health emergency (2021.4.26 Ff55)
https://www.governor.ny.gov/sites/default/files
latoms/files/Movie_Theater Detailed Guidelin
es.pdf
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VAT LR E LTORKRE LR - AR, FELIC
B9 5 BRI PIEN RSN TS Z Ehn, HE
BOETIIZENONEREINTWD EEZBNLD,
7eiel, BETHHA RTA &V I ESIT
Thiu, BF LRI LI X DERIE T2 &
ZEZodld, EEEO LI IO TWDH D
MTONWT, AR EZ L TWHE0,

BLATH5 2 B U 7 AR A BRSO D W T ot
WITZEREIC DWW TOAER T E 72, EHNOBE
fECH, BEDIEBEIID RNV ODOEEN G |
A =T IR BN ERLIATL D LD, ERED
HEPRICITTE R R ZE DB AR MHATH DD, HIK
B LRI TIERWnWizn, BT RO HIE
AN Ko TR EZ i3 5 DCV (7~ Kl
) DX D RIFEEREANT D L bRFIOR
WrdHsEnax 5,

(3) WHO, #[E, ¥z v A L 2 EY9E

WHO AE 72 ©H ONZ RN s 5 7y 23 ABR 5 5
BHA RTA %, WEEEEICET 2B Fr R
WRHFETH Y, 2o, HEIHAM (Burden of
diseases) 23K E W& Rl STV AL E R

(PM2.5, —fiRfbicFE, —BLEHE, XUEBY, &
NAT TR R F7H Ly ZERBEERRAK
#) o, MAEMRE R D ONCEREEN T (EEHE, W
) BRGE o T, T DITREFEM OIRE
DAE SN D EEZEMMPERRRE R S>TEY,
NN HAT S AR RIS B W TR E S5
OFIHEDHET HZEMICBET DT Az 5
niginoie,

— ., WmEOREE NFTE T 5 Indoor air
quality control act T3, XIFEAH . EAAE, BLEAE,
JE R 5 OO R R E S M 3 2 Mk A3 i A oo i
ZUTEEN T, BRP) 7 FLHETH B <05 F oo 2
722 EEEIC O W T FEEDOE I THESI N T
WAHTZD, WEEICBWTHR, BET 20BN
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bbb EEZLN,

KIE = = — 3 — 7 INERR R 23 7E oD 2 Wi fiF 4 o
% L L7z COVID-19 JEYLEITLR D& EH A &0 A
X, BREAE O A E R EE SHEFE L RIC,
COVID-19 JE&YLEHIEI2 S HELE S N 5 f{K IR D1
BizoWT, OAx, @z, OFTE). @F %L
WD 4 HAICET 2N RSN TEY ., BEED
CDC (2 & % COVID-19 JEYEIZfR 5 B BE
EHA K A2, ASHRAE (2 X % Zeifas i 2 B3
HHA KT A EZHESN TN, 2B, BEO
BLE DB AT O BUEE 2 55 & L TR Y, HEIR
HBHEORFE AL O BATHIL T A X AD%%R
NTHoT-,

E. #

- R ORELED M AR B T 5 22K EREE & £ D
FFERICB LT, BITIHZOWTATLY D&
BHIZAR E oo, - T, T bEREEICH
T 5 EERESCHEHRE T 2EHBRO &
YUV TIIEETHD,

« 7 AU BTk, ASHRAE N=ENZEXEIZET 5
FEAEESCHERM R A RT A4 R LT, B
AT T B U 7o AR BB DV T ot
HIT., ERBICOWTORMERTE -, 514,
WSO BT BT 5 225U - KE OFFLICE
TLHHARTA R~ =a T VERET DN
HRH D,

- WHO A7 & QNZERN Hsk 5 R 23 A B35
FENEREIZET D04 K74 0%, BATHS
O BRI 38 W CTREFRE Z 5 O FIl FH 3 D3I AE
T AR ARG E LTV AR oT-, —J5, WHE
@ Indoor air quality control act TlXBLHEfiE<>
JE IR 5 D AR TE S B s 3 D iR 3 k5
WCEENTEY, AESICR T2 EEEE S %
MERTHMERDH D EEZ LT,

- EANAETTlE, COVID-19 T fFic £ <
DHA KT A PDRFEZINTND, FEYEX R
DEENDBE LD L DONL-oT2,

< KE = 2— 3 — 7R R 23 E 0 D BRIEIE %
G1& L7 COVID-19 EHIEITIRDEEN A &
AL, BB OFTE EOEE S A G b
L7= s HBIcR 5 EM EOBE#N RENT
W,

F. #roERE
1. XER
7L
2. FERRK
7L

G. MM EEMED HER - BFRIL (FEZET)

1. K&
L

2. ERHBERE
L

3. Zoft
mL
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