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| BRIZA Z2BHO| 58| UYL LIt |

Z 2| & (cooking fumes)

rlr

HEE2 (T Y A2 (International Agency for Research

v 7|§2 N8 §E az2(0M Lt
on Cancer, IARC))
« 22|80 ¥ME 48, x| 7§ 22| 2k, Z2| B4 5 olgf 29210 ofs] oje CHESHA
Ligte = QU8
« 02 CHoh sHF0N =2|150] T
ZEIB0 Cfot 422 THefeto] Fasiste A2 0f % Of22
v AT =Y CHAS AT E B B,
« X282 UEE R0|M YXHaEH ultrafine particulate matter)®f o
» 1 4E2 ZEUHS|EQ CHYdt JLE Rt ER FHEH QB
« 0|Ql0f ChetdiorREtsl+4 GH 212t E 52 €YERS AR = US

r

v QAL A UOI0Z SPHMS@0 HHE 52 £US XKD YO0, HYL 20214 HY

» BE HY % 80%E S} 2H

0|20l 4, &, U, 38, BIlHl4 §

ST A28l $UE 4oal

S OjN0lM HY ol £ A0l BLIZ T2|88 X2
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I%’S =(2019)

Za|d O[MelEas, UsiEle DMEH 3 ZOME2Y, HEE RIS, ZELHSIE, LIAYTEES T4
LE FF 747 1 HHE4 L)

2 Lotk /0| MatErA

o HAE0, A3YE oEY) Hdd 22 7|82 A80tE QoA E0tE

o V20N B Fd 22 Al GUBE AT HYH EAIZ 2 E7]F(200 ppm)E Z1t

v PMyp 470 A0A MUt 3718 227 F(L7 BF 100 pg/m?S EI HDEE 9314 pg/m?
v PMys: SHA0A BU S71E HET|E (¥ B2 50 po/m?)2 X, TS E 2986 pg/m’
v EESYHD|E BEsEE Ec|E0| of Hlgf ULl HDEEE 108 ug/m* S MEA HEH

2|71 E(120 pg/m)0l= OIX[X| 28
Ot EEo e 2PAH)E 7H8 =2 28 29 LEEHC| 7[oHET 1948 ng/mi(18- &R =87IE
10ppm(50 mg/m?)

2y BYEEoN TELHRIC, 013230, CEUERENSL S8 TRYE $7/888Y BEE T,
£8 9 70| 22 0] LATO2 FOHOL, BA HY A2 DAY BEE HUR
PMy;2) SE& 70] 22| Al 5t} 3,030 po/m’ 2 £, 42357 FHE SEE 60 pg/m’

LEEHEHQ)

Gao et al. (2021)
=3

REE 5 (2022)

Zhang et al
(2023)
il

iR

AL HUBANN YA SHO| HUELS HI}

Ze|89 YUxty EE0| 7| 2Z& 104 nm 100 nm £ 7j9) ZEE 20 ({222 ¢Xel 37|= 100 nm
wr} ®ole

ZaA7fole URHY EH0 b E sEE HYU0| 2 420 Hlof A1 9358 Mx| St

U 17 g zald U 4 £2 QE2Z Fud §721E e 5E 53

v ZEUCMSEY OfIAZY Q0 0= MAYUHEIHE (ACGIH) S THAIZE L E7|F(STEL) £&

HEU(Ceiling) s 20 754

« 152U ZEYHIE BF SSE 223 ppb(MA 7[3HE T 245 ppb)2 ACGIHO| THAIZH =Z7|F2 300

ppbel o 80%(E+5 Z2[A))

« O3 Q0 FAFEE 303 ppb(TA 7I5HE T 4.9 ppb)2 HE AU 100 ppb2l 384

« L0 8AIZt BRESE 74 ppb2 ACGIHO| 8A|7ZH AIZIHEBR 57| F(TWA, 10 ppb)2| 70%
B ZEYC3| =0 o2 20| A YA 75HER 2 TAZ L EFEL A0|7t S
Al R2[A ol22Y Yl SE 24 23518 py/m(EB7IES 8T B0 A33US A Z2(4F) - NG
498.71 pg/m( 37158 Mot H7 ShX 10| Z2|4E)

0|3 A2 ZL0[Fe| 3 9oy B77| 22| 7| X0 B3| o 1008 0¥ 5= &
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v 1987-2006 71X ol

UCHD B}

€S20 M B0 HYe| £= 25T HEEE 5
% Deep frying: 4 Y4 HEZE B2 Yo ZAH2 7|0 AES §7(= a8] (Z2to|= X7, HY)
4 Pan frying: MO (40| 7188 21 )€ 30| 17|L YA HDH o F& R2|(HEH, AN

d Stir frying: SO EA2 7| &
el

)\Iﬂ l

o= ZUE EES + UMD B
120 HEeo =l £ 20 S0 Wt Yo YF=s Sokots 1 - 1 E 2R
 OHEF ROy 90 VIROHAE

v olo n29 HHRZ|oA BYots x2g2 HY 2o P 0L Mot
o]

«  YUSHO Ojstol nefslop g RYISE 129 Fe| 2E(230 °C 0|4), FlHa HHeh a2 WHl(frying)@
7|&0t %1, FARE|0 FR(stir, deep, pan)et Z2| Al A83tE 7|59 R WM dHoz ofn|

v 2EXE 2280 ZotE FSUE RO0(MYURE ZEst AREEE, CretdBEBL 24 (PAHS),
SlE| 2ALO[28 O, ZEYLHB|E, OFM EYG|S|E, Ot ZOIDLO|E, ot 220l S0 =&
v 2EXQ LESFS R2[Q WYL HE SO T2t Kto|7t g = oLt
SR FYAM O 3EAAY 9 Fa87|2A 7} ok H
ZORHs S44 812 23/(F4, H4)) 718 AL8st0] 120| §14R20H, $57) S0 BT He 17
v Rt of 307t B2 R2(BY YRYEE F UEES AX[SHE 100 nm O[5S X0|A AL,
EEYOS|EQ o2 0le Eotot YCS|ER, LMBEIAQL O[MBEAN T2t £2 SEE
L EE o2 Tt
. 2EXO AYBAO| wso] W HAE U HYBH0| AME7| MK % 97t HjEozE § 52 9
X2 80| EEQS Ao M
v BA R A B GM SUSILER SEL RS tsyR ou 2R AY ¥4 YRE
THOIR| U0t F T2 HUS HOE WIS
15
U gdo st 2& (1)
2N YeLe 1

10 | eruezzs




| 1. Z2| ZARtO] M QIFAL |

IHAATL 0|2 5B ()
$7 7 17

"R iz H4 9258 U ol 616%

HEHE LK) A Zntao
Ramanakumar S(2007), gt Q1 7|8 SXp-T R G HEXMOI Q| AMoM 20M O|HY LEE 22 @XH|
FLtct M2 iR LA 73908 O Ofd 4660, | 1.7(95% Cl 1.2-26)0| 1L 204 0|30 =& F0A= 2XH|

1.3(95% Cl 1.1-2.0)

gl 7[4 SR AT AT
Y oY Bxf 7038, HA2 0y
fi=a 1,578%

Tang 5 (2010), H7tZ2

SRt Zg| Y=t 512 13 o490 FoA H¢tol
ShAo)| st @ &H| 1.61(95% Cl 1.01-2.56)
£ 2|9 A5 EE(interaction)

42l 74 S5 7 97
B 01 317} 2262, HXI2 0}
0EF 269%

Lin & (2012), 33

Ze|8 £=0| Y%E 20 Hjsto] AL, FSE N ILE
e 20N =H|7t 22 356(95% CI 2.00-827),
2.05(95% Cl 1.10-3.84), 291(95% CI 1.02-8.27)

At ol 7|Ht RO EF A
| 2hX} 399, WA LR 466F

Mu & (2013), 5

X2|9| HlETF A=A0| 79| Oj2HQl O Hig| LFAY 15-
21891 20N T 20| ©ZH| 330(95% Cl 1.32-8.22)

Fato] hr|AM0] AT Zof Hlsf AAUE ZojM 2EH|
1.78(95% Cl 1.09-2.90)

AL o] F|Ht SiX}-CEF 01
I Sha} 14248 BX|2 R T
4543

Jin & (2014), 35

120 xe|7|EE MR U 2o Hig A8 HE
O A HYo| it 2XH| 1.26(95% CI 1.10-143)(E A
2ZH| 112, od 2ZH| 1.83)

del 7l SRR A
HIE A} Ofd HE 2HA} 1,302, HAlI2
0= 1,302

Chen 5 (2020), CHat

X2|81%-H(Cooking time-years) = o1% BF X2l 8¢ +
e

Xa#E-Hol 10 0|3}l HEHY| i3l 1602 Z1t3|
ZOA T Yo cfs @&H| 317(95% Cl 1.34-7.68)0
agd 48x {98 (p=00297)

-

|2

2 =
pE

-

Q74 0
eE

Table 2. Kitchen wventilation condtion, cosd use, 39d sisk of lung cancer in the Shanghai Women's Heplts Shidy

ot

= (3)
i

Cases Total (W) HE #eil
Poot verslation

Hiever (goodfaify good] 351 57,251 100 L]

Ever ] 4,068 [E0) (1.5-1.95)
0-15.99 Yaars u (23] 15 1.09-216)
%20 Years 4 Ln 145 {1.01-2.08)

Foor venslation esposine time window

Nevar exposed igoodaity god) 351 57,251 100 Felt

Chilihaod aly (20 years age) 1 513 18 0304650

Aduthead onty [ 20 yess agel 1,70 137 ns7-192

Chikihaod and aduithond n 1% 169 (119247

Coal e

v s usend 159 il 100 Fel}

Eer e 44E5E il LERE)
201999 Yaars 1 WwIT 1 B
30 Vears 105 141 ] ALES-L4)

Coal us2 svposume time window

Wevar exprsad (ges users) 15% 6,467 Log Rl

Chikihaod oaly f= 20 years age) L] Lha L3 -39

Adukhead oty (=20 yers age) 184 18712 L0 E0-1.28)

Chikiood and adsthood 114 24,208 L OE-10

Czal use with poar veatilatlon

Revercoal (Fas used, poor ventkation igood /ity good) 152 FLRE] 100 et

Ever coal or poor ventilation 18 38141 057 -1

Evex coak and poor ventilaton 74 1086 169 .m2-2.35
01599 Yeers -] S48} A Es-1171
210 Yeats uw L1857 10 (1.35-3.05)

Coal 52 with poot vestlaion sxposare tme window

Never exposed (ges wier, good Ty good) 18 3N 1.00 et

Chiksaond mly (<20 years age) 2 552 L 0.19-4971

Adukthend onty (30 yeses agel £ &4 184 1.04-230)

Chiliaand ad adithosd » 4141 M {1.38-3.07)

dminisieal
and s frth) Sefsically sqnificast whes 5% O does ot contain 100,

v HIEQE 08 7132082 20096 K| FHE,

<Kim et al,, 2015>
v B3 4380 0 RTEE EN2 WY

IAZE AP

HY 4298 0l

7 BIIAIH0| HOHR| BT 20 b5} T4
Horsh 37| A Mg AR UM 149 b(95%
(11.15-1.95) =42

o AM0
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| BHIZA RS0 587 AL RO |
THYHTLA 0|F ET (4)

<Lin et al, 2019>

v Qe R7EANRE 018510 37 24 RE|Met H] 37 34 RAE P&

v H B3 24 QA0 Hgl 53 24 a2|Me HEY EHE0] 1.6995% C1 151-1.89)2 =

2

v 58 0|8 223 T3 4 22lMUM HY YEO 212(95% CI 132-340)0/920 HHN G
FEA = 282 EY

Table 2 Incidence rate ratio (IRR) of cancer in total and by gender

Person-years t ~ Cancer
ki) Nk RO Cude IR 955C1  Adued RR*  95%Cl
persoiyeir
Total
Non-Chinese food chefs 542,658 338 623 100 LI
Chinese food chefs 3,640,892 5761 1583 4 2.28-254 1.69 1.51-1.89
Female
Non-Chinese food chefs 310,107 26 6.7 100 100
Chinese food chefs 25001 413 1736 249 2.17-286 166 145-191
Male
Non-Chinese food chefs 132551 12 525 100 100
Chinese food chefs 1.088,651 1349 122.3 24 1.95-282 173 L4-209
Bold valoes indicase p < 0.05
€I confidence interval, IR incidence rate, JRR incidence rate ratio
*Adjusting for age range (15-39, 40-39 and 2 60 years old) and pender 19
5) HEIZA]
L ﬂ
Nonsmoking female popul i
s i T Y T <Jia et al,, 2018>
D 1995 920 (15356528 16 -
Gao 1987 - 200 (155, 341) 17 v H!EE O'I‘goll kl }-Elg'ﬂl' Mic:)iloll EH%"_!'
Huzo02 | |- 240 (130, 440) 61
Ka 1097 - 165 (110, 247) 78 é.} ’:‘_!' 2% Hl E 198(95% Cl 1.54-
Ko 2000 590 (0705360 12
tnziz | |- 285 (182 445) 73 2.54)0] 1 EEAERNHAM 2ZH|
W | m 162 (110, 258) 15
Seow 20004 L 100 (070, 150) 78 0 3 2 =0 HQ_
akcsing] e iyl 2.00(95,6 Cl 146-2742 2 022t
Wang 1604 —— 402 (238 678) &7 |‘ O| .'|.|.1|0|' 034 5:7|_
Wang 20094 — 416 (206, 841) 54
Yoo | @ 159 (113, 223) 81
Ym0 | (e 180 (124, 262) 19 T ngl 120(95% Cl
Yu 2006 - 279 (186, 418) 76
Km0t | W 150 (117, 192) 88 1.10-1.31)
overall | |§ 108 (154, 254) 1000 v %% Q_E'% QEH' ‘]39(95% Cl 1.23-
(=56, 89, p=0.00, 12=75% |
0 n a2 n “ % 290}
Oeld risk of Lung Cancer
J8 g ofdol 22|80 HY Y Z(ia et al, 2018)

12 | euezzg




v 2RO Yy olMe EER0] S8 A7 e 129 FE 220z XY

2% 918

v TRAE Z2lgR § 129 FE, 58 % 70| 22/0A T¥ots =280 B

[

L ELHUS
v TERHE A0 B7] AE0| O[5t %L, 20060 FFE £37(17t F7 LX| 5 AR[B
AN 22 Rt o] : .
v OHH, Ha YRA B, B, SUSILERY LEEYS tes42 Aoy 22X HE

v ol 22RO ML YTl Y 2AT AT HoZ

A
54 Q98 2¥oiR| YYD 47| BTL HYI| BN FH7} £5Y
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» B0 22X AASH= FA0M BASIAHL B2 =
O3t 22 eS| SH(LOMY)- 2 2O INEE ™

/ 100% EFFICIENCY

+ DRl E e 0l8|(ACGIH
3715 28 MEY 7IEE 2T 3710 w2t 37¢x] el
X ]

Penetration Fraction (%)
s

o places by CEN, ISO and ACGIH [4]
- Dy 4um 37|%eH [ (AED)

1) £44 £7%l-inhalable particulate Matter (IPM) ol ptm—

- D5, 100pm 37|%8H% |7 (AED) nt
2) %4 E7l-thoracic particulate matter (TPM) ; " ,

Dy, 10um Z7I9f215 547 (AED) ¢ bl ™
3) 8% £7%l-respirable particulate matter (RPM) Particle size fractions for health-related sampling in work

Q2| A| EHAHZ(Emissions from high-temperature frying) & HUEA! (Group 2A) 2
Y (10
» 0|3 LHOJA 2] 227101 CHot Y X I|= (15)

- 02 MAMMEAHN SSMEX| L Z8{27|F-0SHA permissible exposure limits
(PELs) 8-hour TWA: 5 mg/m?

- 0|2 MAAII 0|8 S 2T H 1 7|F-ACGIH recommendation: 3 mg/m?

» ALHZ2| A| HAISH= OJMEZI (PM2.5)9F Z0|AIE T (PMO.1)0| HE A Zet 2lolo =2
0o o110t M=l (6.5
» MH R A| 2 Q0| HTI0| LhASE D U (US EPA) [9]
» 23 | 27| (Deep fryer)?t 02 Z2|HWH & P W2 Yo O|M2Z (PM2.5) S LAY
AZ12 RS 14]
0

18 1 erupzget




2. 0= REESY SMA 584 28 =8 & VIR 85 Bt

SHO|EK|

BV K= 37|13 QUEN SR E F0)7| Y3t QS HIOZ Xa|A| ALY
ole
s [16]

o 0|3 tHLHEE 22 8H3| (The American Society of Heating, Refrigeration, and Air-
Conditioning Engineers -ASHRAE)0f|A{= Q2|7| 1 B E 2 8! Ho|2 of [}2}
10[E{ S X% HH2|ZH(L/s ) ot US 17
-ZE |, 11: 7|82 HAHot= O 50l k2t Type | 2f Type Il 2 Lt
-SEEE HY| I O3, thd BEA S (Single-island), T{ & BFA S (Double- isla

nd), Eyebrow, SIMYI3(Back shelf) &

- H5)oF = 7k D122 (Light, Medium, Heavy, Extra-Heavy) @ 2 L}%

011 CHEE0| AEE| 9H| Y8k Computational fluid dynamics-CFD) ALL}

o A

ALY A|Z2|0|M 9410} I [21-23), BI%LO| AR R 2|BHA0| CHSH Hot=
Ho
M3

(=]

A
=

NHO oQt oSk

SINGLE-ISLAND CANGPY DOUBLE-ISLAND CANOPY EYEEROW 6

Fig.2 Styles of Commercial Kitchen Exhaust Hoods

www.kosha.or.kr | 19
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Minimum Exhaust Flow Rate, L/s per linear metre of hood

Type of Hood Light Duty Medium Duty Heavy Duty Extra-Heavy Duty
Wall-mounted canopy, unlisted 30 463 620 §30
listed B0t0310 31010 465 010620 M0+
Single-island, unlisted 620 1 930 1085
listed 390 to 465 465 to 620 46510 930 850+
Double-1sland (per side), unlisted 390 463 620 850
listed B30 31010 465 39010 620 Ti5+
Eyebrow, unlisted 3% 3% Notallowed Notallowed
listed 13010390 23010390 - -
Back shelfiproximity/pass-over, unlisted 465 465 620 Not allowed
listed 15510310 31010 465 46510620 Not recommended

Source: ASHRAE Standand 134,

0|z S xete| Q0|3 Rl 7|

Table 1 Appliance Types by Duty Category

Light duty Electric or gas~ Ovens (including standard, bake, roasting, Mgdf“m Electric Dis'-‘fﬂ]ﬁ element ranges (With or without
400°F olving, retherm, convection, i -
() ™ 'mg‘_ o ‘HICCII : (400°F)} Electric or gas Hot-top ranges
204 «C combination convection/steamer, conveyor, | 204 < e
deck or deckstyle pizza, asty) Double-sided ridles
Steam-jacketed kettles Fryers (including open deep-fat fryers, donut
Compartment steamers (both pressure and fryers, ettle fryers, pressure fryers)
almospheric) Fastacookers
a s Conveyor (pizza) ovens
ceseme bler“’ Tilting skillets/braising pans
Rethermalizers Rotisseries
Heavy  Gas Open-bumer ranges (with or without oven)  Extra-heavy  Appliances using solid fuel such as wood, charcoal,
duty Electicor gas - Gas underfired broiers duty briquettes, and mesquite to provide all or part of the heat
(600°F) Chain (conveyor) broilers 100°F o f ki
316 <C Wok rases (T00°F)  source for cooking,
37 =C

Overfired (upright) salamander broilers




o O[22 ZEEZ AL 2017HEE 202249NX| DA 7.9%2] HHER
b2 | ARG 24, 251

. BCE zRjMole 1Y, 928 M, AR U 527 5 BYE
Zatol e £207|750] U s

+ Of= HekbHOf b3 FE0H(UAB) Of| M THER Y412 FEEF Ljo)
PM2.5 5! &TH[0t0]| = (aldehydes), 71| 0f| CHet 22t AHO] AUZ
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Cook 7

Cook &

Cook 5

Cook 4

Cook 3

Cook 2

198 %34 287+ 148 20470 16159 ‘| 8

Cook 1

Day 1|Day 2"\ Day 3|Day 1|Day ZIDa',rS Day 1|Day 2|Day 3{Day 11Day 2| Day 3 |Day 1{Day 2|Day 3|Day 1|Day 2| Day 3 | Day 1|Day 2|Day 3
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270 £ 100
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H5 FC EYE a7\ 45
Food Truck 1|Food Truck 2|Food Truck 3|Food Truck 4|Food Truck 5{Food Truck 6|Food Truck 7
Hood Type | Backshelf | Backshelf | Backshelf | Backshelf | Back sheif Si"g;:;’ﬂ:"“ Back shelf
Hood Size 2.845 % 2565 x 1.321x% 2.083 % 2438 x 0.508 x 1.041 %
(Meter x Meter) 0.445 0.457 0.457 0.343 0.457 0.381 0.457
Matrix
(6 % 6 inches) 19x3 16x3 9x3 14x2 16x3 Ix3 TH3
Average air 0543 0.641 0.754 1.030 0.418 0537 0.835
velocity (m/s) = (240 +0.178 +0.122 + 0255 +0.150 +0.075 +0.167
Range of average 1_ i 5 - < ” ”
air velocity (mfs) 017~115]|022~094 | 054~1.00)| 042~159 | 014~084| 041 ~064 | 0.53 ~1.08
Average air flow
rate (Ls) 687.5 7514 4552 7359 4657 103.9 397.2
Average air flow
rate (L/s) per 2411 293.0 3448 3533 2045
linear meter
Recommended
flow rate (L/s) per 310 310 310 310 310 4565 310
linear meter 2‘]
Exhaust ratio 0778 0945 1.112 1.140 0616 0.440 1231
gl e OCEDZH C n7|0AO O] ~
Oref 182 2} REEH 2 2EATHAMY S7174S LIEIE, B7= 014
1.59 m/s A=
I =) o 0
EEZ (#0| 7Hg 7| SE T4 S 7HA| 1L QIR 2D, 2.845m x 0.445 m, FEEE

G. Food Truck 7-7x 3 area

B. Food Truck 2 - 16 x 3 area

Lo

E. Food Truck 5 -

C. Food Truck 3—-9x 3 area

l6x 3 area

F. Food Truck 6 - 3 x 3 area
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