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Abstract

The safe evacuation of subway vehicles directly affects the safe travel of drivers and passengers.
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Combined with computer simulation technology, this paper puts forward the simulation and analy-
sis constraint conditions of subway vehicle safety evacuation based on Pathfinder, and takes Chengdu
subway (4-group) vehicles as an example to carry out the simulation and analysis of personnel
safety evacuation: first, building a virtual simulation model according to the design scheme of
subway vehicles; Then, by setting the relevant parameters, the movement of each individual in the
evacuation crowd is simulated graphically, so as to accurately calculate the evacuation time of
each individual; Finally, the safety of escape in case of danger is evaluated based on the simulation
results. The case study shows that: The safe evacuation simulation analysis of multi-personnel
composition can effectively evaluate the safety evacuation ability of the design schemes of subway
vehicles under multiple working conditions, and can provide a reference for the design and de-
velopment of subway vehicles with good safety evacuation characteristics.
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B R E ST @ SRR, T ROEEHEE SR N, 3R AT A H R (1], Rl L ik
FE IR T X BE A @ R R BN A R Al AT &, TR 2 A0 i [ i e I R K 2] (R
ST RE A I R BIUR RN L) [3]48H . FRAELINIE E R (R S) TR IE L, R BRI NS
HYUHBISE RS, MZRFN LR F FRRBRPE ., 22, IR mIsiR AR SR M 6e
71 Bk, FRETER @GR R R, R 2 A . oz s il R — B AR e
B, N RS B R RS SR A Ay 2 4 TR I PR IR DGR 2 — (4] PRIk S i i iR i 7T B A ik
SRRl BT 5 10 N 03 22 R RO e S5 R, DRI E SN L7 SR A 6 T 7 e 2k b N SR B R[5 ]
N GO AEWE AR T ked ), WIS RIS IR . U MR S T RO i B2 70 EARTT R,
W70 B R IEREAERAEAT A 5T AR AATENRE DR 55 b4 80 44X, JFUA & BhSL a0 6 F Bt
ITEN IR T AU, AN A 90 REARTT AR, 3B A ) 16 A i B EATLAT Dy A 1) 8 B AT 5[ 6]
[7]. H o E SN ARSI SCHRA “ SFPE handbook of fire protection engineering (fifth edition)” [8], & E3
THUE BRI A (M S HEORE) [9]. 7E Bk B AR 51, #-B# (101461 Pathfinder
7 FASTHNIR AR X AN 6] 2% AF T R R 3 9 S B O FE AT 0 BB, ORISR ABE DR AR e . R &1
FIANIRD, Xof K 5 T B LA B 306 AR B B ) S T ] BARAR FE I AN A o 3K 7R AR [LL] 8T X = AN [l b Ak 26 3
WL RN REEGEAT 77T, fiB) FDS 1 Pathfinder X gk K s 500 N (9N R BT 9T, BilE
RIS B SR A FE R e o X RS [12]38 53 {8 PyroSim 1 Pathfinder % =i L 5 15 47 J=j 1Y)
MR B ZE HEAT KR AB BN B0 BB BT, fHIRTEAUE SR, =Rk AU RSET 35K T 5 kg 7%
B KRFHTR) ASET. AL G E WM TR, 8 1 T A 3R Rk 51 42N 22 4 i)
W, BT 2 N A Z TOUHEAT 7 ZEI 0T, N G2 e s 0 AR A vFAG 2k 51 223501 7
FHRERBUTERET %,
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2. REFHIAEEAR
2.1 HENHE

20 40 90 4RAX, INEE R Palus 457 N BB EAT M2 B U BAN AL B SUIRAS T 13 P AT R S B
MG, MARTHEALIT SR N SRS 2 72 RN HI[18]. 2 JEBEE T HNLEOR I A RS, BT
F A1t R Y @SN 7 LA T 72 £ AR AL ST N O RE AR, AR DR SR AR O T AT N BB L)
FR[14]0 [F A A2 0 BRI S B 5 e A 07 ST S, SR AR A ) SO TR ) e R 2 DA B 17 L S 4y ik
L, S E bR R B, P S K0 R, JF R T RE B R A AR 07 RS B0 A,
LU FOL RS AT RE 5 SRRt DU & [15] -

2.2. EF Pathfinder AR ZEHEHEREAR

HAT, 7EFIZE N G322 g Oy T 10 5 BP0 70 B BB, it S8 EIR B a6
BRI ) (B i % ] F I IR] ASET,  Awvailable safe egress time) 5 A 5% i B 7 i 1) (BRI BT 75 2 4 5 B T
RSET, Required safe egress time) R it f& [ i 326 4 1) &2 2= 1 [ 7]

AT AE RGN A 232, Rk, AT, il (5 RS BT KB H
L. Pathfinder /& Hi3& & Thunderhead engineering 28 7 H#EATHF 70 HE H BN 515 S BOSSL A4, &I
THENUE AT FLANE R AR AR, I8 BRSSO A MR IR 3 gk AT B AL
(e SR, AR TH S B AR I B 8], HLRE SR AR BRSO FE, AN S 4EAE 2t
BTN R GRS PSR PR [11] [12]. 3ET Pathfinder B4 A, A SOk £ 8 R N P & k47 b
BRB 2 22 A H AT LA BT 9 o

3. HEMERTIEANRREFRHGTELR
3.1. TRREHBEIE(ASET)HE

HAr, BN TSN N T2 A SO T e, DR ik T3P0 ] 22 4= i B
6] (ASET) Ik #E. “Commission Regulation (EU) No. 1302/2014” [16]#2H, ZE1TIEE AR ~F R AE i A
RIFEWATEMTRELE 3 e N MMEE . — BRI GIZE THUN, F1 2R L% AN — RO AR 58 WL 3k
&, Bk Pk e, A IRE BT 5 42 B N BIA 2 4 X 3k . AR SCDASCHR[16] KR , K mT FH 22 4= B i
[B](ASET) & A 3 min (180's).

3.2. ARREHHEERFIER

12 RN R 22 A ions TR F 48 B, Bl 22 4 g B [R) (RSET ) B0 458 S A PR AR B I 1] tajarm> T
ENVEI 8] tore AN ABRHCE BN 1A tove,  HHH THADARIN 18] AL HE UEGET 1R trog B NI [H] trosp WA R0, HL
KAF LU BAR A &I [7]:

RSET = taarmt toret tmove™ talarm® (treg + tresp) + tove

3.2.1. RERE)(taarm)

R MRS 3G I F RN B, FRRET — B KRR AEFHTERINSS, 23 RIS 5 5)
FEIRMITT o DAL 5 AR DR 8] tagarm A1AT 52 BR TV ZEZE TR IR I (] 8T M FE BB 1 A2
2255, W TR R R

1) BEMT. —BRHI R Z M T TIERT ] 1.3's, FF5RITHA] 3+£0.5s. il 4.8s.
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Figure 1. Criterion diagram of safe evacuation time
1. ARZREHAMEEFEE

2) "INLEMIT. FHLZEM IS TRERS SR 0.1's, FFORITTEA] 3+£0.5s. it 3.6
3) "ML= Gl . AR DI XA FT T AR L X HTHF, R, Hok e il = Gl ]
NTIHTINE R 2 50

3.2.2. TRBHERTIB](treg + tresp)

TRBNE R (B R R FE R RIS B 5, RIARBR BT 3) 2 01 T 75 Z ], E45 (5 SR E). 47
RIS TE] o PRANAE I [A] (KA 5 SR B R B R & TR R AR G . A AME S N SO IAT RRHIE. AR
MAERS . X RS I R . N I R EL 2 N A SRR IE B DIA O [17]. X F R8I, — i
AR R AT, I AR D Re X A — e S R B, Bt DU S i S
TR §37

B EY b 24 TR R 4 K AT “DD 240: Part 1: 1997Fire Safety Engineering inBuildings” [18]
B TARRIKCKT R BN TS ER E] . BT 28 R BRI R & S, i RN RS
—ANEENGL, 9 RS OIS R R IR S A B AL T, RS SR R A1) ZE 0 N DR TN A I T 3
#4 1 min (60s).

3.2.3. BieiERNBTIE] (tnove)

B U2 Bl I R A2 48 AN GO AR B 5T 3 B A 2 A XN I 8], B AR SRS AN A4
JZE HEIE . Y R AR A A AR 2% LD R AN G R, 383 Pathfinder {17 2070 Hr Al ARG .

3.3. REHREURE

NRAERNEFHAT R B0, ANEEE . MR 5 R RIREEE R F W R AT N E
TRRZER], TIXAN 22 5] 32 BEARIUAE T B0# B 1 [19]. AN &5 & SCik[8]. GB/T33668 [9]. Q/SF 71-189-2021
[201% 58 T 4R BON I Le ) e i B 2P AT IR S, VELER 1 FE 2,
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Table 1. Average walking speed for evacuation of people of all ages
%=1 SERB AR EHADSITERE

25 KEHEATERE m/s
44-~12 % 0.76
13 B ~17 % (& OIE 1.6 m il B RRAE Lo MDA T I T D) 1.05
% 18 4 ~55 % 1.05
% 18 5~60 % 1.25
% >55%; 5 >60% 0.76
R 0.58

Table 2. Proportion of people of all ages

? 2. BEFUREBAGELS]

. AR B
HE it B
<18 % 6% 4% 10%
18 & ~1r 55 % (4 60 %) 48% 32% 80%
>71 55 % (55 60 %) 6% 4% 10%
&t 60% 40% 100%

3.4. AIHHRELEE

Har, REMPIEEWRHARFNEG, KIbERA RS, R SRk b Al g H — &
(DX 5. TBIT 3091 [21 % 3 Bk B ML 4= RIAL I B A4 fid BORZAS A BIIILE . I BT B AT 55 1 RIS
BT g oMEREMIANR, AT RN EEEATS, K o4 kA 2R s Lh i R e 7 8L ZE =
MG iR > 160 om, 44 5 55 JAth B 1 S U AR A BARZER o 25 58 B0 51) 48 P 1) 25 )40 — MR 30 1 2 TR e 22
RIEAS VR AT R P10 BAE B & i 1.604 m, B %% 35.1 cm [22], “F¥IPATEEE 1.25 mis 1E R EIHLI
B i B BT YR

FINLEA R LR S NP A T, T00 1 AINLIRAE LR RIPLEMIT T4 T 2 RIMLRA Lk wid
AN JEu TR =, W EM T,

LR IR R EIR R I &, MR AE B DB TR B0 G TR]ERTNT 3 min (180 s)ME N it 5 i
SR ABHCER . B B RAS I N BT 75 B R (RSET) s 2 T 2

RSET <180s

WAL tojam + (treg + tresp) + tmove < 180's
:/H;‘EP ’ ﬁz: ta|arm = 4.8 S;
T 1 FHL: tyam =3.65;
TW 2 8ML: tyam=2S+ (4.8 —25)=4.8s;
treg * tresp = 60 S

K, TR trove <115.2s BIE# o
TH 1 FIWL tove < 116.4 s IS4
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T 2 FIHL tove < 115.2 s Bl H% o
35 WitARXEBEH

RN 1T T R K 95.8 m, SLZEZEMKFE 25.0m, T AIZEMKEE 22.8 m, ZEjA)FE 920 mm, ZE4k
K YEEE 3000 mm, ZEAREJE 3500 mm, EEPNEEE > 2100 mm. F14KH 3 3 16 4 g R
IR R BV 3. RBIRTE T AT F A B4 B AL B Ay 3 T IX S i S B

Table 3. Passenger capacity of train

=3 NEHFER

BAr: A
BEE
WwRINLERSLE R 42 4 Fgmie
Ak i (AW1) 45 48 186
TEF(AW2, ¥ 6 A/m?) 246 256 1004
B (AW3, 35 9 A/m?) 348 360 1416

4. HEINERNRERBEFED

KA B HriE 14 AW\AWS SR BTN, B3 NARERE . Sm. B9 b IEE
FHEE AT BOE, BAY 220 N FEAS N LB HOS BN I PR . B AR . RAFATZE4E . SIS, @l E
TR 77 kAT P . 38 [E AR GB10000 [22]411 GB/T 26158 [23]1) Bk R ~F, AR L& re i #f shiE
ACIE TR RS s AT AR BRI LIS O, W58 T FI D5 BN SRR S5 e 4 Fos. 315
BTG ISR DL, AT E TR 2 — I 22 1) B B 1% V0L

Table 4. Characteristic parameters of train simulator
F 4 FIEFEAGRFESHE

FI B i B B E(m/s) HiE(m) JE B (m)
4~6 % 2% 0.76 1111 245
7~10 ¥ 2% 0.76 1313 28.5
11~12 % 2% 0.76 1.477 32.0
13~15 % 2% 1.05 1.606 35.0
16~17 % 2% 1.05 1.648 36.7
P50 B4 1t .
18 %55 % 32% 1.05 1570 35.1
P50 4 &1k .
o5 ¢ 4% 0.76 1570 35.1
P50 BA I 1t .
18 %60 % 46% 1.25 1678 375
PS0 2B 6% 0.76 1678 37.5
>60 %
it 100% / / /
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41 EREFER TR THREHRMHE S

XF AR CAD SCHFHEATALBE, LERZRIIDRE. 07 k5, URBBARIEASH ., F=ith

16 JE %511 (58 24 1400 mm), /247 4% DU a3 KBk

I3 A

FIHLE JEHET] 2 B(Z) 650 mm), FIHLEMT 4 FE (L

530 mm). AL B3R5 A — D T T B AR O » 22211 5 it PR T R B SR e 2 €, 21 2 s

(‘E_-'

THEFEERRT *—— T " TEREHREAD —— L

\BEEBBBAL o T T o LB B EB B AL o =t 7
155 257
THHEHEHB HBHEEH
B et TR BABBBAL o =t o i [ o=t LB BABBABAL -
3% 4%

Figure 2. Draw the side door of the vehicle

B 2. aHEm—MZEr]

L SE AR ARG T, RIEE 3 IR 4 FIEHEX AR R ToL N A RIRES BN
RLBIHAT I E
AW2 T: 1549 291 N; 2 549 304 N; 3 547E 304 N; 454 291 N\,
B I AR 1192 . $ERLE 3@)fir.
AW3 T: 1 549% 392 N; 2 545 408 N; 3 54T 408 N\; 4 5S4 392 A\,
YT 1604 Ao VEILE 3(0)FTR.
T A4 e B HUAA — AT 773, BT DR BRI BAT AR (AT BB E) BRI AT . 1 542 H]
PINFINLZ iR 1 EFEE 2 ST, 4 SEFVIEZMNFVLEM B

FIAL 2
No
AAL 2
N

Figure 3. Vehicle personnel placement under different working conditions
3. AETATEMARRERNR

(a) AW2 T, (b) AW3 T4t

SERL IR R 5 R S BELE AT R . AW2 UL BLAE T wnE 4(a)fiw, B2 1192 A (& FIML
2 NI 25T 4= BB B R 22 4 HY AN ILHEIT 64.8 s. AW3 LA ELA5 R AN 4(b) s, B4 1604 A\ (L
BFrAEIML 2 M) — T A EB b B3 22 4 FT AP JLFERS 78.5 s,

AW2 TR, 41192 N2 EOFEITFP ZEHRTEN: toove = 64.8'5, 64.85<115.2s. AW3 L%
T, B 1190 LZRE AR BOFE A ERI A : thoe = 78.55s, 78.55<115.2s, [Atk, AW2 f1 AW3
Wjﬁiﬁ? ﬁfgr JIL%&'&VI—’?—%{Z\E*
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(@) AW2 T35 (b) AW3 T4t

Figure 4. Emergency evacuation route and time of vehicle personnel under different working conditions
B 4. TRILATEEARERERAREE TG

42. EREAR LA THREHBIHE S

PR EAT RGN 155 4 54, EXE. AW2 M AWS THL XSt 8 & AT 2 a6
BT o FEhEe A (K120 B2 0 0.58 mis. 38 % At LI JBE £ 1 1) T S e (58 P 28 o AR B RSCEEOR
A e e 8 P 2 20 /R R BRI T 20 R I = S DL AT 015 AT o
421 B TERLHERERERBAEST

1S4 4 5 22 Ol ey 8 3 ATt VBl . B 22 B R AR InlAl 5 s

. . . j

@15% (b) 4 5%
Figure 5. Wheelchair user position

E S EEmREaE

HIH Pathfinder F X 2= B 0 N HAR T shAe A (i & B BOEAT % 2 B, 4 6() o T 1 5%
Fh A A P B AL 22 4 AN IEHRERTS 4.8 s. €] 6(b) /R T 4 5 = F-a0He Rl A & Bl 3 22 42 11 4b
FLRER 105

==

’ |
1

@15% ( (b) 4 7%

Figure 6. Wheelchair user evacuation route and time
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1 5B F e E & s, B ZERIE N : thoe =4.8'S, 4.85s<115.2s. 4 SHHEMTF
EhES RT3 BB FF AN ZE BT AN tmove =10, 10 5 < 115.2 5. [Auth, A% 2200 JCRahs X I 2 ph
SR E F 3 B BB TR S AR R .

4.22. AW2 TR TREERERERBUAERSH

AW2 THLUR, 1 5%, 4 54 J0ks X0 n s E Fahiem i i# —4, st DT sak. FIH
Pathfinder JAFHEAT (7 0MT, 15 P RAE ¥ 2 A g i 2 4 th D3RR 41.8 s (292 N2 268
NFERR AL W45 1 A FIHL), G013 7()Ffrn s 4 5 4 Fah Ao A 2 i R 20 4t 1SRG 38.9 s (292
Nrh 258 NSe s, B4 1 4 7HL), wlE 7(b) s,

@15% (b)4 5%

Figure 7. Evacuation route and time of wheelchair users under AW2 working condition

7. AW2 TR A F & RO B AY K 12 K B[]

AW2 T T 15 EF-shfe Rl & i S P E R A : thove =41.8's, 41.85<115.2s,
4 ST HATSOEE I ZERINTEA: toe =38.9 5, 38.9s<115.2s, [tk AW2 &%
DUT 2R T A X I TF sh R R & B B0 T 77 A R

423 AW3 TRATRBEREREHRHARSH

AW3 THLF, 1 5%, 4 SELRERX R E TR HE —4, sinh Ddkrsig. FH
Pathfinder FAFREAT HEE VR T, 1 5 ZEF ahie A (il F 3 22 A ui 3 22 4 H TR AERT 48.5 s (394 A H5F 339
NSEREREL, @4 1 4 7HL), WK 8(a) TR -4 5 ZEF- Bt A (8 Fl & 2 A AR 2 4t DU ALAE T 48.1 s (394
N5 339 NS mifL, s 1 & 7ML, WE 8(b)FiR.

(@15% (b)4 5%

Figure 8. Evacuation route and time of wheelchair users under AW3 working condition
8. AW3 TR i ft A & B B B8 12 K2 i 8]
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e

AW3 TR 154 TR ARE A B OF BTS2 I RN : tooe = 4858, 4855<11528, 4 54
FEIFRE A F R EOFE I IR N : toove = 48.1s, 48.1s<115.2s, Ak, AW3 FHZE LT 440
o T B A DX T Sl A (8 2 O A B 2R
4.3. AN REHRBUGE T

FNLEE A 1 ArNL, EBR RSO, FHUAT Bl L B i R T =
IR AR MR RAE T M AP BB AT IR 1.25 mis, RN RIHLIET BCF R, E P10 Sk &
= AUE FE(1.604 m, 35.1 cm) N EIHL B AR R ~F o T TH] 20 5 X 3 P A S gt AT 40 EL AR AT
431 BHEMIRERBGESH

P 9 2 A A Pathfinder X RIHLA 4 5 A= RIBLE — (U1 45 TG BCEAT 20 M XD 205 R (e PRI R 20 A
Pl AT — MBI D), @R E AT LS, mIHLAEE R b 2 RIHLE T AL AERT 2 5.

Figure 9. Evacuation route and time at cab side door
B 9. BHLEMIILAIHRELER 12 K At E]

AL, FIHUA FIHLE T TER B B TF I ZE RIS TR toove =2, 25 <116.4s, NHZIHHL T FIHLA
B AT A EE R
43.2. ANERRIEEZMN IREHRBHES T

AN G S T2 2 = M TER T DL AR RSO, —REETE, AEd Gl s HE=N1TE
G R EN AW2 M AWS THLR, mINLE I &b [T s — ik & 2= 1 T s ik

FIF Pathfinder %t mIHLZ S RINLE fE o 1], B2 =M B HOHAT 07 5 AT, 38 15 BT AR
AR, AL R AL B 22 4 AL RERS 3.8 s, PEULEE 10(a); AW2 LU R, &L EERS AL 3 2
2t FAMLFER 24 5 (292 NHEE 176 N S8 usifi), TEWLIE 10(b)s AW3 LT, A HLA A Ab 31|22 4
FIAMLFERS 21.9's (394 A2 159 N SEEii), LI 10(c).

(@) =8,
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(b) AW2 T35 (c) AW3 T4

Figure 10. Evacuation route and time of the driver from the rear door of the cab to the side door of the
passenger compartment

[ 10. AINLABINE Eim 12 ZEN AR AL 2 KA

AL, By, AN @ ] % = T T BT B P A : toowe = 3.8s, 3.85<115.2s;
AW2 THLR, mINEIEIE T B2 E LR E IR AN thoe = 24's, 245 <115.2's; AW3
THF, mNGEIETTHE = TGS T A ZE B thoe = 2195, 21.95< 11525, Ht, &
FTHLR, FINLBRBO T & 2K

4.4 HEGR

441, fXH
TERFTE IS — MR I, 8 B AW2 (6 Am?) LU, 1192 2% (B4 2 AL A HL)ELHUN (3] 4 64.8 s;
R AWS (9 N/m?) TR, 1604 44362 (15 2 A & W) B gL A 78,5 s.
tatarm * (treg+ tresp) + tmove < 180 s;

AW2 T/ N: 48s5+60s+6485=129.6s, HIi#/L 129.65<180s;

AW3 T/ F: 48s+60s+785s=143.3s, Hi#i/d 143.35<180s.

AW2 T AW3 T30 T e 2 g Bt (8] 250/ T AR e 2K 1) 180 s, MNZ A R (g st 77 &
442 REERE

B E TR, 15 428U ST 2h A0 e 8 2 I BNt 1R] 0 4.8 s 4 5 423 450 5
TR E BB 1A 10 s.1 524552 5t AW2(6 A/m?) LN, Tah#e 8 Fl & sk Bunt 1)y 41.8
$; 4 ST AW2 (6 NImA)TUL R, FahFer & st 7 38.9 s. 1 545 5 AW3 (6 A/m?)
THLR, FEhEeRE & B 0 485 s34 52452 61 AW3 (9 AIm) Tl F, Falkek i # M
BT A] Ay 48.1 50

talarm + (treg + tresp) + tmove < 180 s;

1 SHEHMEHK: 48s+60s+4.85=69.6s, FHLifi/L 69.65<180s;

4 SHEHMERT. 48s+60s+10s=748s, HI#L 74.85<180s;

1 5% AW2 THF: 48s+60s+41.8s=106.6s, i/ 106.6s < 180s;
45% AW2 T F: 48s+60s+38.9s5=103.7s, Hifi/E 103.75<180s;
15% AW3 T F: 48s+60s+485s=113.3s, Hi#/i 113.35<180s;
457 AW3 TH F: 48s+60s+481s=1129s, Hi#i 112.95<180s.
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48

IR NT 180 s, AR AR RS e A 2 RO SRS B T A K

4.4.3. AL

AN AL T B R B I R) 0y 2 s 2SS, mIMLAN EIAL 3 )5 i [ D 22 7 s 00 ) 22 4= i A A ]
79385 i AW2 (6 Nm?) LI T, FIHLMFINLE 5o 14 % 200 1] 22 A B U 1) 24 55 8 51 AW3
(O N/m?) LB R, FIHLA AR S5 o 1 2825 2 0017 ] 42 A g U ) 21.9 s

talarm + (treg + tresp) + tmove <180s;

AHLEM]: 36s+60s+25=6565s , i/t 65.65<180s;

AW2 T FEINLE JEuiT1—=% %M. 48s+60s+24s=888s, i L 88.8s<180s;

AW3 T REINLE G T~ ]: 4.8s+60s+21.95=86.7s, i#i/& 86.75<180s.

g b, LIRETEE/NT 180 s, iZZEMIRE (CLAEF AR H &) & ML B O T A A AR EZR, B bA
AN 7 B A BN B U = .
5. 45

AR SO R B A 2 A U0 EIBORRFAE . RN B3 B B AN Uk ) o i B T 2R
Pathfinder bk 7] 3fe N\ 57 2 4 BT AT HOIALRE o 6 TR AR R R 91 22 kAT 1 Bl ] 3fe N B )
LRGP E M S, ARREARBE TR RRE . Fek il & M e B 2 e g 24 .
i3 Pathfinder FE38L 017 #0206 f i Y 45 R, 45 HH M Bk 2 P ) 3R N 52 RO I ) 220/ TR AE L 2 7 180 s,
RUNZIBBIT T RAER 2RO T, BE 2 AR R L 2RI ZR, AR RN % 4 AT SR it
A3 TIOR3 P T L T A S0 R A ) A S L

E&WH
VG P A8 38 K SR B S RS 4 T H (Y G2022006) -
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