£ 000 http://www.cqvip.com|

H3 3 g

7 \ 1
», ‘——‘i’
B HR S RSN WS
BIER, FIRT', BEHFIIL B '
(1. WEXETI TR, L3 100084; 2. {bFHLH T I B ZHLFRIRER, d£3T 100011)

w = E?K%ﬁﬁ@ﬁﬂﬁﬂ’ﬂﬂﬂiﬁtﬁ. MEERC RPN T KPBRIBIEDARVE B LS, fEAR
RPN E , BRI OBRRAREECHRA T ERMIBEWEIHRRR B3 W%
BEREAENARRE—. BVEERIT(SKUNER -SSR, BT NAT ZaRExD
VPR D BARACNEBNRRE, BT RSSH A MEIN AR L EN T ERREF DS
BRI RBUR LR BN B AEXEE. B, (HERBIESXR TR
RURFMERSBTENRIMNEN, FHESHEITEH— T E—CEBREBNAAMES

R TERARAR, ZRATNTUBRIHERFEIMAE,
XRERiT: BEXPN; DIERR: DH: JTEDH

Simulation study of sorting system
DAN Zheng-gang', CAl Lin-ning', YUE Xiu-jiang?, ZHENG Li'
(1. Department of Industrial Engineering of Tsinghua University, Beijing 100084, China;
2. Beijing Research Institute of Automation for Machinery Industry, Beijing 100011, China)

Abstract: |n this thesis, a common simulation model of the shoe-sorters used in product retailing was
constructed, in which the goods have the same geometrical shape and the inventory has the
standard SKUs. From the simulation, it was found that two factors, average demand per
product per wave and average shortest transferring time between uploading points and
scanner, affect the performances of the shoe-sorter mostly and independently. Further
more, a formula including the two factors to estimate the performances of shoe-sorters was

found.
Key words: distribution center; sorter; simulation; variance analysis
0 g LA R RGN T ENBRITERE, TEE
—-— . BHRRFME R, HHREERKESENTTE,
RATGREEDOER RN BALLIO0M (B LFHRRGE, FINRNE A, AR

DERRRIL, BAS0FK) BN, BMIBNHR0000% oo s pmirn 05 9047 T B ARIBF S Masel Dale
BTX &5 80T, a0k AATOE, (1997)M M 43 ¥ 25 4 15 Wi 40 R0 i, B A 2R BF

ARMEAR, % DH TR —FRARAZ s i s iR B TR SOMTRIE 55 R0
ﬁ?ﬁa%%%ﬁ%&ﬁﬂiﬂkmﬁc 235 R AR BT 243X . Norman Saenz JR (2002)PpA

H ﬁﬁﬁﬂ%q“ﬂ‘ﬂﬁjq‘ wﬁiﬁuﬁﬂk%lﬂﬂﬂ& EE%'#'JE@%HW@WJ%EW%T%%%%%%%
IAREMREA BRI TARSH OB, B pon g R E SRR BB AR I

LB OAHELREREN, ER-MELITR o za Aughan, Mark(1999)4415) 3 £4
BAMEHORE, BMAKEENRRES, & o6 v Tk, 20%%, &5,

KRR SR, KESHBRMIN, BT gy o Acoemomom su pgpe

BiNHM: 2005-12-12
BE&WH: EFOKFEES (70201008 ), HEHELAES (20020003092)
fE&&A. HER (1978 -), B, HLHFL,

8% 4 2006-04 [67]


http://www.cqvip.com

£ 000 http://www.cqvip.com|

ARy RS

QO03)FINAT —ES A THETLF, HUHH, €
k. 8. BRALSSHRENERE.

1 #&®

MEATR, SHEREANBEHHNLRE, FUA
3O3R H Witness 2003 BT K N, CERHE
BRI , R AERAR(Ad-On)iy 5 AR
B-NMERRGHREE, (BTAXNERESHER
SGMMEE, FTUABA B RAEC OB R AR EF
R, MIAYHERITASRSEHALAS
RBRERIFRER. ) BIEN RGNS 5
wRsA, HANRENERESFHREME 1.

FWPTHETR
N
Y

N < v J
T N

Y Y

L ot K 23R M 4Bt 3T 2 % W

ﬁtmﬂ@ # &

B SRR RS

AT HERBRS ERERUE, FEN i
BMBERANBRYT &, BOERES R4S
B TRAERER, LSRERE, 2GS
BE, {TESHmERR,

(1) TR A R A

B F O BEE RN SFH™ M, AT EHR
WARFHRERESENYE, BREK> YRR
ATEEW., B-HEAT BRI BRI RE
B, A3CRAMT Z8REMABCY REF AR ™
AT R, WA= MIMABC 3%, ENHFE
RELR:

D,:D,:D.=~5:35:15 (1)

PRRNBELR.

kytky ik o=1:2:7 )

B o RAEE 2 LR Bt S — B miT
B, FUBAE PR REEN WO EAHFAEE,
ATETREEDNSBETAIRNHRER, A
AEIT Al T ER AR

d=DP, 3)

He, d REiANE RS H RO R RE
(4L #), DRBINFFHEERELL: %), P,
FAREIANBINBE M RFTRNE, PHET
[62] $E28% 43 200604

ERXAR (HPaRTEFEE kBT LR,
ATETHE, —Hk ol 10 Bf%)

k

2B =1

J=l

n_ 0.1k n 02k n 0.7k

S EPR):Y. DEMP):Y, Y E(P)=5:35:15

i=1 j=1 i=1 j=0.1k+1 i=l j=0.3k+1 (4)
P” 200<isnl<j<k

Rt R, ITRRAXFYE, M. &%
S —HITRE STRSHEKFSHERFEX,
BrLABEE D, 5 P, A5 7 el BB AT B A R RO 7 5K
EH RGN RERI R L.

Q) iy LR SHEHR

ATHERERARIIFHSENE, XEHMLTIL
oL, EREBTAGRBRS, —fo Has
MRS B LR, B—Ra ANME
P B ita ttt 3] L5IX.

(3) 5 Hrfe RAREY

SR OER T WM RBIRESEN. —FRR
HERDBEMRE LN, SHFBAEN ERAIC
KB MALAT, JE B BRI ARIEM B R TR,
ERHERERRIBRATREAN. B—Fh2eE - Rk
B, CHRAE - ERNES S EHY,
BR AT, SN ERBER-ANEE,

@ ITRTRESMBHRE

S5ERR—#, ATRERESHEHEEYE,
H B DAL T A5y RFERSY , — R LAET#
AT A H B O LRER, D BT
[THEAT G #iT B E BRG] 1] X, XA
HEAURATHMEBREEANESFLR,

2 FRMEIHEREIERERIAN

2RI, B kREHEEnS 5k
RAEMNEERRCLETARIAR: FhEiE
MreRRRRBQEM Lt B L UK EHRE
{50 [ (R SRR R T L) 2 SRR
firig ),

THFHEZMANRZM, DRSREMEE
MxF. BRQMESNMEEIR A, AR Y QiNmE
—EREUR, REMEERET 100%, % Q>11
UL ER REMRXTRE ) Criff 17— R BARAR T, &R
W7 Q118 , QX RgEt e A BHER W, BIE
B SCH R AL R P 3 B L% B R T #4780, B
S Yy K Q MEHE Q<15, HEY QS I, &


http://www.cqvip.com

£ 000 http://www.cqvip.com|

ey s

GHEREILT 50%, AMMS<Q< 5%, MTFHE
S AR R (A] MUAR AR 1) R B B8 i o 7E Ss Fi1 40s
Z M, AXBHAABERSBILAKRE, EEREN
SHILBERMEL,

R1 FRQ5IMERRAMEIKEN
TR TR Q%)

5 7.5 9.00 10.50 13.00 15.00
- 3769 | 59.24% 63.07%  77.03% 80.75% 87.29% 91.14%
Im | 2827 | 6850% 7262%  8405% 88.97% 9277%  94.80%
(s) | 18.84 | 76.52% 82.60%  89.85% 93.85% 9591% 97.11%
14.13 | 81.86% 86.50% - 93.05% 95.12% 96.89% 97.97%
942 | 8835% 9132%  9510% 96.28% 9791%  98.43%
7.07 1 9099% 9394%  96.18% 97.25% 97.83%  98.30%
5.65 | 91.77% 95.79%  96.87% 97.42% 97.80%  98.03%

Xt ERBAR AT AR B RARE R T E
#RmME2, MPTLIEHZIHANE RN RGEHE
WA E B EFHIR W,

£ BRESES . HNERFEER

AAXTRES Cr

H# FRPIHE FA TR K/NEI5T 46 FB
BE PA=0.0000 PB=0.0000

FHEREHTENTEREQSHMM LR
BRI B SR ] TR R G R B A
MLy, B EROLTEHERERHN S
RAM, B4 S0 linear 26 ¥ HRA 5 full qua-
dratic5g £ — BRI HIRI G RAMRSZIHAH
RZAWXA, ATREVSHEHRE, HPEEX
B, ZH T LRBR PRI RES CrhTF 80%
HR, ESRMES3,

®3 FHHRBBMNSERE B, 5B Q)

By y= Bo + lel y=Bo+Bx +Bx, +Brx,x;
2 2.
+Box, +Bux; +Bnx;
E Pt 0,02242 0.01192
rmse 8,342E-01

-1,170E-02

8.657E-01 s ol1E03

IB 3 7 -3.954E-03 '
beta 8.333E-04

1.171E-02
-5.868E-05
1.375E-03

ST RS MRAREE, T2 K3
B REELEERBHE/ %, HHTE
TR AR B0 A ) A b M 22 Rmse=0.01192=1.19%,
HECSAEMMEZUAT, ANtAxe " REE
MR, BEGEHMAIFREERBOARXNT:

C=8.342 X 107-1.170 X 10" £,+3.011 X 10'Q+8.333
X 10*¢,+ 0-5.868 X 10°%(1,)?-1.375 X 10°Q*  (5)

REB\WESHMEL, DIEBEITRANREGEH
., B AN T MDA NT 80% KR EA
ARBHAEE, Q&) SR

520515

{5 <1, <40 ©

& TR ALRNT RN G KBNS KRS
BORBAEZAREEATERN, 095 BEKF LM
ER,

3 EBIFH

F BP0 | AR S AR K 5 e
71 C, 9 6000 & / /hBF, it BiRALIRAEN C, X
TF 5000 & //pBt, LR 3A RREE, RIE
PR RS TREBGEH 4T, M3 ERXE E
REIBELS

N, :N,:N,=2:2:1 )

3A K P R B R A IR A S (B BEE
B AR .

L,=75m

L,=175m ®)
L,=17.4m

RERWEEN:

V. =3.0ms ©

(1) B AAE A XA RGEHERE
6000 AT B A 5 R 53 A 4 2.
1M Q AR THIR:
_ iLuiNi
t = i=1

> Ni

[(1+2+2) % 3]=9.42(s) (10)

V—l

m

“=(7.5 X 2+17.5 X 2417.4 X 1)/

O=N, og= 2:]—8 —29.06N, /50 =0.5812N, (1)
RBA RS RA R ARG) 5 6FTIH
SRR A 2 RS TG B A AS A HY D13k LA 4
StgEh C R HEFEXEINE 4,
®4 ARHTHRGEREDIENRRBEXE (o =0.95)

H ¥ 9 10

fhith Cr 8 88.81% 90.14%
BERME [87.10,90.51%]  [91.55%,88.72%)
WEFAEFI (/B 5328 5408

wmog¥k F4HE) 2006-04 [63]


http://www.cqvip.com

AL R

£ 000 http://www.cqvip.com|

6000 T B K B o A

600
500
400
% 300
200
100
0

ST I I TSRS SO S-S

M2 BRED MAAHD =31.06%, =H¥RK=50)

®7 WM REER

2) RS H R 5 R 45 R
G AR, B 547 77 2 B0 T LA
EXTF TAMSEIES.
£S5 WESHTEFRENXTHHNNSE
£8: ) TA%
EREXE 1 —~BERIA, —ERETA
L#HR 1 —ZLEHTA, —EBEBETA
X1 —&ZLEHTA, —HBMBETA
IR MERET, 3 8MEBETA

ERYMBSIAIKERRE D N, HiX
SEHBM ERAMBESHMEY, SREBIE
20,000 &4, M OANMHOE 0N HOWANFMAET
SABSHER, BHXKRAELSKSHNTFY
i (XFAREPRERBEESS M, HA
EFESESHHt RRRBEMSAANALE
)., iR4GRmME,

Fo6 HEAEE 5 KASERNERER

AR N=10 N=9

1 90.52% 88.50%
2 91.13% 88.43%
3 89.77% 88.48%
4 90.38% 89.06%
5 91.62% 88.72%

X RHOPFIRB S TAATME - BB, SR
R FR. B ERMBRERIEN AKX SHE
B RS B N A B S AE R 0.95,

[64] S528% S4H 2006-04

A5 N~10 N=9

h 0(#% Hy) 0(#% Hy)

P 0.1629 0.2143

EfEXKE [0.8957 0.9179] [0.8823  0.8904]

Hp: 5 HEWRARMTIHES AKX MG HE—F. Alpha=0.025

B, S8EZEBEMHONWESSITRA,
PAR S R M) kIR ShRE K, BULKEE K P L&A
IONMM, FFNBEAES BB, HHERLENHE
*FHE 1% 88.23%~89.04%, SLRRRE S 5293 ~ 5342
% 1 /0B

4 &R

AR THRAXSHRENGEER, HA
BHERAZKREIERNERM LKABPH AN
R E A L R 5 SRR ER AN E SRR
i, RARMABRHTEZREWAILE, 8
H— BRI ERRRE IS RGN AR,
FeE it BRI HPORMRIE T ARERLBERE
M. 0954 EKE L EREE,

B2

[1] MASEL D, GOLDSMITH D. Using a simulation model to
evaluate the configuration of a sortation facility[A]. Winter
Simulation Conference Proceedings[C]. 1997. 1210-1213,

[21MASEL D T, MEDEIROS D J, Analytical models for estimat-
ing sortation time in discrete, partially filled, and multiple-

lane conveyor systems[J]. International Journal of Industrial
Engineering: Theory Applications and Practice,2001,8(3):220-
229,

[3] NORMAN S J R. Which way to convey[J]. IIE Solutions,
2002,34(7):35-41.

[4] VAUGHAN M. Conveyor sortation systems[J]. Plant Engi-
neering, 1999,53(6):66.

(5] X%, 5% B, % ALK REFLRIWF 7L 1]. Prifet R,2003.


http://www.cqvip.com

