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A Study on the Korean Fit Test Panel and Static Headform Chamber

Hyekyung Seo’ * Hoyeong Jang * Harim An
Department of Health Technology Convergence, Graduate School of Shinhan University

ABSTRACT

Objectives: A fit test panel is needed to identify the fit performance of a respirator and its face seal. This is a
criterion for selecting subjects that can represent the facial characteristics of users. Although anthropometry
data has been developed for people in United States and China it is not yet present in Korea. This study aimed to

develop a Korean fit test panel and test headform.

Methods: For the 7th and 8th waves of the Size Korea anthropometry data, facial measurements of 11,429
people aged 15 to 69 years were used for analysis. PCA and bivariate panel were classified using the
1ISO16976-2:2022(E) anthropometrics analysis method. Based on this result, a static headform was

developemed and a fit test chamber was constructed.

Results: Of the 11,429 Korean people used for principal component analysis, 11,300 were included in the ellipse,
marking an acceptance rate of 98.87% on PCA panel. The face types were classified into five types. Among
them, a large, medium, and small static headform were printed using a 3D printer. In addition, 10,985 people
(96.12%) were included in the bivariate panel based on face length and face width. The y-axis (face length)

boundary was 97.87 to 134.59 mm, and the x—axis (face width) boundary was 120.75 to 158.23 mm.

Conclusions: Compared to the ISO analysis, the Korean principal component was narrower in the width item
(PC1) and longer in the length item (PC2). For the future, it is necessary to conduct a fit test using the developed
headform and chamber device to confirm the usefulness of this Korean test panel. Therefore, this study is

considered valuable as basic research for Korean test panels.
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T 2 AFSBA DANA AREALS] dE S tRd
T U= EFo] Qs ARt A7) 25 =
710| & W B AE 3d-g& H|stojof
opzd] FEAgt A7go|rt.

Fz0] WAL HARE HAE g2 U]= Los Alamos
=PIt (Los Alamos National Laboratpry,
LANL)ol|A AARE vl3< JAASZRAF A= 715H
oHzF mid(bivatriate test panel)o] AtHHack &
McConville, 1978). ©]% Zhuang $(2007)2 F3&
HH07 PCA ¥ (principal component analysis
test panel)& 7SI om WY, WIHE TFHDS
T-& o[ HAE HidE AX A9 A RZ(ISO
16976-2:2022(E) 2.2 A= qlct. g = A4
X A=H 42 SHPAE o]&sto] ojHE HAE 1
g 9 PCA #dS WIet B} QoKChen et al.,
2009).

AT A= S 2 QF £E H|Eo] vkgEofof
SHAITE EUEto A= A St ST I4F 24
Am7h BEsto] #5 wheo] HA] itk I"o=
Eotal HAE g 9 A8 flEES et A9
A7 (Zhuang & Bradtmiller, 2005; Du et al.,
2008)=°] =7} QARG SAHAE 7|HCe R syl
2 FY AFAE APoloME o]et T2 AE=E Skt
(Seo et al., 2020; Park et al., 2021). ESF 3}A A
THHan, 1998; Han, 2000)°l4 U2} A4t 4= 3
7] JHZE 245t HAE #id B84 52 H=Eot
FATE o] Y= A] ¥t

YT JARS At e 284S A= Eet A
o|2F IHoHA] ¢S AY STFEISFO It Agt
Hog Qe HES HAE wdo] Z 8ot w
ohA] AAETE HAE mfid glo] AIgeh WA HAR=

T =F 7] s ofoF gt

olef & A= = LIAFE EA5to] Y=
HAE Hde 7551 7" €2 271E 195t
AdE S=F 9 AHE st ok A4 £
(ISO 16976-2:2022(B)° w= 243t o =g
PCA 3@} o] Hd2 JHlolE 2 M= AAA
T SHAE 01 8E BrolME Ad A oAl 7=
2 5 A=F YHES AABILAL ST
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1. A+ O

=7}71&REU(Size Korea)?] 7P T A
Q1 A7x E A|gZ}F JAASHAE AHESIA. ©] A=
£ FAFEZISO 15535. 2006)°] 93t QA= o1d
A HAE F8ste] A SPAEE APFsieloH
S99 = ¢ A= SHE Q5 7ed P}
(technical error of measurement, TEM)Z 1.0-2.0%
2 38 L AoJelicK(Size Korea, 2015; 2021). ©]
240at 58 HEs YT HSPAY HESY B
oY AFE g8t SHART Holrt Won &
A AEEE =Y 5 JAEE Ao st FAxE
oA AAEE EHA} 7S ARESIIH At
Al 72} 2APIA 6,420%8(d 3,1767, o 3,24479),
Al 82 2ANA 5,092 (F 2,3199, o 2,773%)2
2 Z 11,5129 oItk o9 HA3L A= F
dZH| E ol ElAto] Un7t == A 7AHE 56,
o 257)et Al 8K 19, o 1%) AR 837
ALlste] F 11,429719] 2=]1 d=FH2 401

o] 7= 7P ¥S](IRB: SHIRB-202111-
HR-142-01) A9E &5ttt

2. AT Hi
1) st=0l H=ZEY A8

F7P1eREY A 73H2015) 2 A 82H2021) M
4 7128 (andmark) S 2HE 49 11,4299 <t
HE 457 PE& ST FAEZ(ISO 16976-2:
2022@)0ME SERTTe BH-QYE FES 1070
g ARESHlET o] dAvolldeE 24T fARE &
5 1270 HEE B4 ARSoiitt. MeEd, s
o], daZo], HeFA, AF-EAeH RS
o], WEYH|, =&AAe||H], T AtelHH], dE
], offjglAloly], FAHERlRHEFo], Hie
Slolei4=214o] 1271 &% 5 kA3 2g3 TS =
4 7 FHo| BAstgong FA RS FEI} thh 2}
o|7} AUt F=Ql B=ZEA gt 821 Fohy
7] Q5te] FAIEZ(ISO 16976-2:2022(E)S A&}
of EA5tt.

2) F4% 248 S8 PCA T2 75
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Figure 1. Flow chart of principal component analysis
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o) ZHAS ol weh Wagros AEstn 5
2o Telo] 7imE @ AlmE WE A4set of
e 9 107] cell2 Fo} 4289 Q78]

o EAE B L AP 48 FHIA. ol 7]
12 dAleh B57 2590 o] HES sjeik

4) N8 =2 M Y

FAE BHog BERS el =2 5714 A7|2
2Fotlon o] Ao tiste] 3D Z&15H(Geomagic
Degine X, 3D Systems, USA)C.2 <AAsl3l & olo]
SEAlETolEQ} A4t S AHE /sl o5
AlEgolEet SlEE2 S]] et A= AV|E B4
o At Al=E E-8sto] ARtsision Al A7t

E8 WSkt

5) A2 X2

A2 EAL SPSS system ver.20(IBM SPSS Inc.
USA)= AREsHTE. =d W34 A=ol gt
2E g 7= 71€8A4 2 4R £42 o8
th PCA 9 o|Higf ijd-& 5517 gt eheda 4k
= 4 H2E g2 SigmaPlot ver.14.0(SYSTAT
Software Inc. USA)S AR&5H3IC).

PCA mijd W& 98l et heF A= F 4574

FEo| EAo ARREIQIY. 1% IAIEEY IAISHA|
%= 337 FEZ EA0A AJAIZIAL 127 FES
8 FHo= A¥stitt. Add 127 /adE 5
T8/30] W2 271 =S 2 Q18 (exploratory
factor analysis, EFA)& &9l 44171 23} 1070 &
5ol F£g8Rlo] FHth FITHorE FRIFQRIEH
(confirmatory factor analysis, CFA)°IA 87] =
2 IRHEGS 2= 27 FEE(PCL. PCLE &
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Table 1. Korean facial characteristics (n=11,300)
Classification MeanzSD* Min Max Percentie
5th 50th 95th
Age 36.48+15.49 15 69 17.00 34.00 65.00
Head circumference 565.43+£17.85 506 626 537.00 565.00 595.00
Menton to top of head 229.13£12.45 185 272 209.00 229.00 250.00
Face length 114.96208.11 89 136 102.00 115.00 129.00
Head length 181.17£08.22 149 217 168.00 181.00 195.00
Bitragion coronal arc 366.37+£19.50 294 465 330.00 368.00 395.00
Head breadth 156.3807.18 125 194 145.00 156.00 168.00
Interpuilary distance 53.05+06.14 30 72 42.00 54.00 62.00
Nasal root breadth 29.81+03.92 18 49 23.00 30.00 36.00
Face width 138.20£08.20 95 194 124.00 138.00 151.00
Bigonial breadth 112.96209.20 69 151 98.00 113.00 128.95
Glabela to back of head 3507143881 234 488 295.00 348.00 415.00
*Mean+SD(mm)
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Figure 2. Population within ellipse classified as PC1, PC2
Table 2. Characteristic of Korean face variable by PCA (n=11,300)
cirgifndfer M?Q;ngto Face Head Bitragion Head Interpuilary Nasal root  Face Bigonial baGclibgyah;zd Glabella to

length length  coronal arc  breadth distance breadth width breadth orbit length

ence head circumference
| 501.93t 24064+ 12412+ 190.85: 38534+ 16547+ 5372+ 3027+ 14878t 123.83t 38252+  30.53t
arge 1020 8.44 6.84 6.04 13.33 5.39 6.19 3.84 5.36 7.11 31.39 4.7
medim 56515t 22881:  114.17¢+ 180.72t 36530t  156.02+ 5370+ 3023t 13806r 11234 36370+ 3148
Iu 1214 928 6.95 6.50 18.18 5.81 4.73 3.07 6.12 6.82 39.84 5.19
small 54075t 21833+ 10737+ 17270+ 35146+ 14862+ 6304t 2019t 12765 10319 31621  3021%

10.00 9.10 5.69 5.60 16.30 4.94 457 3.08 6.02 6.02 32.65 3.67

short 559.60+ 217.50+ 114.62+ 17691+  359.67+ 155.38% 4421+ 2461+ 13524+ 120.09+ 357.37% 28.09+

narrow 13.93 9.31 6.69 6.40 18.91 6.37 3.36 2.34 7.35 6.76 20.55 3.66

lona wide 571.75+ 24357+ 116.83+ 186.93t 374.26+  157.74+ 59.88+ 34.22+  141.21 106.11+ 332.26% 34.40+
9 13.93 8.69 7.83 7.08 14.85 6.31 3.73 2.82 5.77 7.12 25.22 6.47
PC’ PC1 PC2 PC2 PC2 - PC1 - - PC1 PC1 PC2 -

Sprincipal component score: meantSD

&2 98.9%AT °1EY 2T i FAHE A5 TREE g 4.537F 2.4790 FAE 13 2% 37.77%
ot ] @52 PC1oR o] P52 PC2E Al @ 58.42% F47]|0&Z Holug FRARS 96.1%=
"iﬂoﬁtﬂ Table 2 o] 571 A7| e 4% Uit ol FAAE BA71E 85% o1 Aleta

B2 #4, TILE2 #5, HFLE2 #2019 °9l 2 Tix FHEOo® 9 dF AV|E & QoL
SRE ﬂi 2 GE2 #3, A W dE2 10 Qo AL o 5 Yk EI IR 2R Hes
4319 HFigure 2). ofZtH Tt EQttHTable 3). #&&OS& Figure 29
Table 4914 He= AAE =9l 422 574 712

2. 782 242 S PCATHE 7= Bagjolon §128 PCA WU ZA EEo| w2 o
Al 72 5AL 82k AAISHA 11,4298(100%) & —ujgo zrokstod Uzl 128, ofx} 13Mo A3

129%(1.1%)2 Figure 249 EhY dho] EiLslo] 3 g
% o] 2 i 2591 Sd& sgict. ol F 29l &3 dAH46.8%)
& 11,300808.9%)°] PCA del] £8HAT. WD 0 1 rgcr qopmct word AL violst wAE 7
of &% YAE 53509U68NOR AR 59509 L o)
(52.0%)Ect 2]k, d ot
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Table 3. Dimensionality reduction using principle component analysis (n=11,300)
acceptance (%) meanzSD8 min. max. eigenvalue pf:pr?)lrjtlg[r']\&)
Total 98.8 241.17+8.48 217.92 265.86
PC1 Male 46.8 246.53+7.19 221.68 265.86 453 37.77
Female 52.0 236.34+6.40 217.92 261.96
Total 98.8 49.0315.47 32.95 65.15
PC2 Male 46.8 51.06£5.37 35.00 65.15 2.47 58.42
Female 52.0 47.21£4.89 32.95 62.89
Sprincipal component score: meanSD
Table 4. Completed PCA panel (n=11,300)
L Subjects of test panel
Cell Classification  Included (%) PCA1S PCA2S
Male Female Total
1 Long wide 11.0 242.7616.12 57.55+1.93 2 1 3
2 Large 12.2 255.4513.37 49.10£4.75 3 0 3
3 Short narrow 13.2 240.59+6.47 40.11£1.93 1 2 3
4 Small 12.2 228.13+3.07 49.11£4.00 0 3 3
5 Medium 50.2 240.6745.05 49.4643.28 6 7 13
Total 98.8 12 13 25

§principal component score: meantSD

3. Y=Z0| U L{H|0f| 2 AT o|HE I'E 1=

A 72 D A 83 11,4294 O%Z—__!ol 9 A=
+= Table 58 At} o|H®F x &2 AZFYH|Z Aok
A=d $A4 B 142.07(8.08) mmoﬂlﬂ 2SDE t©igt
b oA Bt 134.93(7.09) mmollA 2SDE R 7k
9] 120.75~158.23 mm= ZAAEUc}t v 22 422
o2 AXIY=d ¥4 Hat 118.59(8.00) mmollA
2SDE ©gt @ o4 B 111.87(7.00) mmollA]
2SDE # 712l 97.87~134.59 mme|tHTable 5). ©]
9 Zro] A HF EFYHOZ 753t Figure 3 oW
ZF fdolE= 10,9850 &otgETl o9 444
(3.88%)°] =g Hiol| Exsto] A=E|glong Qs

gt 7 d=237] B2 Table 63 200 A #E
H1&S wgstel 9 129 %

ojz} 137go] Z¢ celloﬂ ByslrE 59},

4. NEE HICS 2 e

S0l A FAE o7 BEs Ay 5714
7|9tk ol & A¥ow EBEEH 1395%(12.2%),

Ol

3 5,7388(50.2%), W& 1,395%(12.2%) T
ATAY] 74.5%S ThEmSITy 1 9 1 £ I
1,5059(13.2%)2 43 |2 d= 1,2679(11.0%)°]
AR o] AFLAL 37H7] =R S Eesto] AT
HE F/d5kth(Figure 4).

2482 96.12%ct. FEHo7 FLEH 1070 cellof o] =& 3D &8EC| skin texture(60L,
Table 5. Bivariate based on the Korean face length & width (n=11,429)
Population(%) Face length* Face width*
Total 11,429(100.0) 115.08+8.21 138.3418.38
Male 5,458(47.76) 118.59+8.00 142.07+8.08
Female 5,971(52.24) 111.87+7.00 134.93+7.09
Bivariate panel range 97.87~134.59 120.75~158.23

*meantSD : mm
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Q)
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2 £ #
(@) (@)}
c 116.0 - 116.0
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#3 #4
) o 3) (6)
L 1065 2 1065 3(*25)
#1 #2
(1) (2
97.0 97.0
120.5 1325 1445 158.5 120.5 1325 1445 158.5
Face Width(mm) Face Width(mm)
Figure 3. Population within the Korean Bivariate Panel
Table 6. Characteristic of Korean face variable by bivariate (n=10,985)
Cell Male Female Subjects .
Face length* Face width*
(%) (%) Male Female Total
1 0.68 5.08 - 1 1 103.33+2.35 127.68+3.44
2 1.75 5.69 1 1 2 103.19+2.45 137.41£3.15
3 2.83 8.17 1 2 3 111.16+2.56 128.20+3.23
4 8.34 15.89 2 4 6 111.56+2.56 138.04+3.32
5 410 2.15 1 1 2 110.77+3.89 148.01+2.92
6 3.50 467 1 1 2 120.06+3.56 130.60+3.14
7 12.05 8.54 3 2 5 119.98+2.79 140.55+3.29
8 7.04 0.80 1 1 2 120.84+2.92 150.48+2.98
9 3.56 1.02 1 - 1 128.7242.51 141.54+3.23
10 3.97 0.17 1 - 1 129.42+2.82 150.86+3.03
Total 47.82 52.18 12 13 25 115.05+7.67 138.52+7.65
*meantSD : mm
urethan rubber. Protototech Ltd., Korea)S E=X T 2A7|E AR8Slo] fast dide] AE RS A

stof mpAd 2REAIH O] ARtSHE S A&bstglon Hk
X 10 Shore~30 Shore©l 2=t} (Seo et al., 2020).
SEE A= SFAETClE S} ddste] +4 ¢
Y2E Aol 7hsote s st ltH(Figure 4). shd

2] AT EEABIEE HPAT A4S Wt
A MG SHYL BARIES it =
Fo| BERETE HGAVT YR L FENHL
SR 4 RS HEn F 94 497 2 9s

o @t

1=

E 1y
B 4%
S0l

$“ rulo

v.

=l d=FAVNE
F=3I9TE B9 =Y 57 oE|@e ey
10th~60t ' 42078 AHEQ} APEA o]
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Figure 4. Korean Headform Chamber : small, medium and large image

AHESte] SEAlET OB E st o] AtollA=
g HAE widS 7Estelal o] wfido] e=el ¢
2t HAR A8 7FsTA] ERIsh] flske] A8 H
HE A5 BE oo oJolF F1A si3itt. 5
T 3& AFE B9l o] BAE ARES +AHE 2 U
Al AL 78S ERIT Aol
FHHAZHKOSHA Guide H-82-2020)914+=
YA JARE A 190 13] o]Af AAsteE Halst
I St} SEARE RofilAr A s SEES U
2 HARE YFA o AASIEE Sk T, G,
33 5 =7ieke 9y WA Aol gitkHan et
al., 2017; Phee et al., 2018). TSt W2l: HAE
SHIE A|gsH7]o] 94 BIAE mfdo] HQsiA|gt =
HolA= EEo= 154 vt gloh. UdRe 2
of o]27|7}A] @2 AFAES UL FAReL g
ido] dfsf Agston sy os SFHTAE &
83517] 9o A 22 AT 8Tt Tkl Hils
¥tHHan, 1999;Kim et al., 2003; Seo et al., 2021).
19509 o]% w2 SRS YARIY 7] 2
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A2 8 d237] ARE FASUL 1 F Los
Alamos =HISFATLA(LANL)OA =3t NIOSH ©]
A wido] A&Hog AEo] YTHLANL, 1973;
Hack & McConville, 1978; Zhuang & Bradtmiller,
2005; Zhauang et al., 2007; Zhauang et al., 2008).
NIOSH o|#igF g2 d=3719] w2} 107) cell2 -
Holo] 22, 37t & 4=2 F 8o SZES T A
719k ARGAL D= 2715 WA &, 1-3 cello]l &3t
s A8 2712 oot 4-7 cell & 37t A7,
8-10 cell2 Wg Z7|2 AHY3HZhuang et al.,
2008). °|9} Z2 FEZ JRloJA 92 SEEIIE
AEs] Potel Wik ANl TEETR BT 4
At

Weihong 5(2009)2 NIOSH H|AE mjdo] F=-
Ql LEANA HE 7FsTA AFoil=d 1 Adt
NIOSH #id w4l =213t vl= Ay Alo] o
UsHA] gF2 REE Ho|EHE Zpol7t Ukl HIIsHG]
o &4 6.3%%F AR 232 UEhien= NIOSH
gjdo] & ot XEE tfHEsIA] ol NIOSH mdE
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ZRAoA IHE H83¢ 4 okl stk Seo
(2019)9] AFoAE =Rl dZFT7|E HHel B
=913} 2oty Hilshy =g =g mgo] ¥
sl sigict. olf’t A ATAIEES ARt
2T GAL g2 Aol met o2 A A= o
of & Zo=R AlmE<Ql}.

ISO 16976-2(2015)& E237|& 5714 Zdz &
F3l9.om I1SO 16976-2(2022)°1% ZZHIT A
3 FEES VA BEE YASIL. IAEECR
AARE PCA md-2 2003 NIOSHOIA FARSE vl=t
422 JAAASAE A= HEHA A7eE
€2 96.4% 9.om, o|HH Hd H$- 97.7%E HESH
o}l FEHISO 16976-2, 2022). -8 ATtolA] 7
1St PCA sig-2 sk Q-] sl 98.9%2] &2
Q18-S Hgom [SO 7|& 96.4%S AF3lsto]
EE TSt

SHH 3§19l ojWEF w2 ISO 7|& 97.7%Ect <F
7t @9roug(96.1%) © w2 Ad7rEES HA
NIOSH sfdo] #-83tx] v|wd Fart o). wet
A 3l 11,4292 NIOSH dof] EXA7] AL
95.8%(10,951%) A+ 4885 HQl §HA g2l o]
HEF g2 96.1%(10,985%)= kgt w3ttt ol=sh
A= Seo 5(2021)9 A A} vt AFS B
P& = o)7L NIOSH g #HEA7l 4%
2 Q48-ES Hlth WEkA NIOSH g2 &
=91 iyt FLotA ARSE 4= glom NIOSH md
o] gt oHEF WdEo} o §-8&okA] gthal AlEE S
o} o= NIOSH RIAIAEZZEAHLin et al., 2017
NPPTL. 2021)°1A QA&7 9= 3717} g2k A3
£ SHrdelt

| AFYRERPAE7HE(2020)0] A= ERE <F
Ao Uae AP A=A HAE g 15
o5t A7 AP (Park et al., 2017; Seo et al.,
2021)0 wet 11 I 8AE F7FekAT o] dATollAl A
ek =y sjde SAEE(ISO 16976-2,2022)°0
upa} okl o Q78-S 7SS UESIER Qo
2 349 3=y HAE d9] 7|Eo] npAd ZoR
A 1 997t k. HIAE mid fdagoA ERd
Sl dEV)E SAESE ERC Zo] 57 1389
PCA mid=z EH5}9c}. sHA9t o] A+(Seo et al.,
2019)04= A EZONA ARSRE 8 43 2
5 BYPHE ARgsto] SRl dE2aV1E o, B,

ojf

il
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4% 7R &S 1SO 44 2o d= Y]
= 9 FI I=F Zdol= It 4o FRlEt=
AZ H|7F Foktk &, =9l 9= NIOSH #H'dx
T gston =9l st I¥ithXiao et al,
1998; She et al., 2002).

kA o] AFoAE 1SO(16976-2-2022) W<
ARESto] 22 S|EES /st tRISeE
AJElo] goftt d= 718 7H vl g el

FET45%)2 W, 5, &9 42 27|19t w2hA 5
7 E R i R0l A 2 FH 2 41
W2 Pl sI=F A olA AlQstiet. el I
715 wHPe =g Aol gl A PolARt
TR LZo] YEE APA(Seo et al., 2020)5 FaL
sto] A5k NIOSH =2 AR 59 422
275t HHo R AFHIL ofu|X|of] &4 X¢E A
&5to] AZSIAARE 2] AtolA ARt FJEF
ZF 3718 AR A ol Ao EAAFE 485K

= #o] t2rt
TA| EZOA AASt= AT} FUSHA SIEF shdol

AlggolEE AAstelom Aol 353 HAFE
= 7158 5YsHA AFekelt ol &9 =
AGHEE 5H¥EH(1S016900-12, 2016)
Fog o 353 FA% Al 52 L/m B=
Fo] FHET oA FA| XTI FESHAY ta
AATE =Rl TS HEEEE Aol o]
F2]&= 29 CFR 1910. 134. Appendix Ao HAH
g ®Ho =2 (1) 3]8] #9]7](Bending over) (2) &
5}7](Talking) (3) ™2l FH$2 % °]7|(Turning
head side to side) (4) HE] 4} <2o]7|(Moving
head up and down) 53 $35t¥S 99 &5
TSl RAE 9 R AYS st gt
Aol AREE Aojtt. o] AollA RS 9
A A= AA AAAHRE SFEH0 Aot
(222037991456, https://rnd.mfds.go.kr/RDCAB02
FO1View).

o AtolA Rl =g HAE Hidy} s
A= ot 22 EAT AES AYa ok F
%9] NIOSH g2 5 JA| dlal 473 vl
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Qe ZYA ARoh RASG B3 BRRET &

43 A Y= A Y 2 5 I Aav) thh BESIE
2 gEele g #E A oo vEe d
o] Sitt. :Lﬂi_i >3 3ERoTY Ped I9F &

V.2

rhu

=g HAE dd 9 F=F A P de o
23t 22 9uis AUtk FAEZ(ISO 16976-2,
2022)°) wet BEeE 3ol dF Rl Q488
L U=5Y 2L QAR EAAE vt AL
Az AFA YA NEL HAE mdo] :,Ln;g g
T2 WHES FASIAT) o] AFolA AEret A
AEEe wel 9EIUIE RASEOnE NIOSH
s dat Zpo|7} AR, =Rl TEFS A8 TFA
EdolHE 39l EAS whdsith

o] AFojA sl S
TE A 45ATE B9

e =
ASstd 1 BES}F 7hsAde BRIE Aoloh. 13
of 7

27F iRt HAE Hde =gl dig 7=

X}EEH oozt Jom, Mz JMASHAE o8
BT ZAZ AMGE 5 Al

ERE o] F=F AAE olg5te] =Y HIAE wid

o] BZFE & 92X AL =7E 0lgd 4+ 9
2 B8 Azdr

ALl 2

o] AL 2022W% AJEOJoREobHA oI fu]
(222037 99H456)2 TP A0 oo FAAEHUH.
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