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Situation and Prospect of Front Warehouse Applied to Cold Chain
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[ Abstract]  As an effective way to solve the last-kilometer problem in the distribution process, the front warehouse can realize
the short-term distribution by means of wide coverage. In the background of the rapid development of fresh food e-commerce and
consumer markets, this article took cold chain as the research object, combined with research on small cold storage and equipment
at home and abroad, and analyzed the storage of goods in the front warehouse, some guidance and suggestions for related facilities
are provided.

[Keywords] Front warehouse; Small cold storage; Cold chain

fEE CEIAEE) WA B 28 (1990-), 55, Wiz, W7 mNHIA S ZAr#EAr, E-mail: zhaojul99007@163.com
Wk H: 2021-04-16

0 gl%— NI EEEEE ST HARRTER
UTAER, AR 5 T3 A RS I 7 Bl 2 T R 4000 8%
TRIH, 2019 4 A AR 6 i R ) T A RBLA B 1620 - 60%
(LTG0, FERFARRE Kk, T | BT B 0 .
PN B R LTI 3 B0 B IR R A, ORI 1Y
S 2 SR 2 b TR 4 7 3 S 3 B .
fh, AEEER PSSR BORHLE, RTEY a0 201 a0 w1

A 5 e S B R T RS R AR TR R R IR, R
ATt 3 25 (M B b5 2 4 it BB B, TR L Z -
TG T A B () 52 M S B RSO B A % T A

fry k2l

B 1 2018-2021 FEFEE ¥ @ HIAME K T

Fig.1 Scale and forecast of fresh e-commerce market in
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Fig.2 The number of some e-commerce front warehouses

in 2019
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Table 1 Characteristics and representative enterprises of

different types of front warehouses
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Fig.3 Schematic of a refrigeration system about one

machine with two rooms
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Fig.4 Schematic diagram of store warehouse integrated
front warehouse
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Table 2 Comparison of main thermal insulation

materials for front warehouse

[y He B
WIBE R, R T TOKERE, R
e Hhrk i
e BEE, B, EESR TR,
RRLI ok % a2
e BOKEIE, MR R T RIERAE, R
R LI . BbE T I
gy WK GO . G FR0E
A T 1%

SRABUR AR, ke, EEI IR

iz )

H1 T 1B 7R S B A A I A 52 BN B
L PET1T RPR 2R s, e o A i B I sh B O I
N PPA BB 97 45 R 78 12 S0 85 2% 1 TR 0 i S0P
SO, Xu SEUOME Y 1 — bR YAk o] U1 PR % 5
TR 3R2C A HUFE 7 45 4 A 2% A5 R 2 i L A
Jiid o IR T FURAR AT S (AR W RS EE 2l
SAEMHE, BT TSR E e B S5 2
SfEME . Tian MR A KT FE A
B X, $RH T — MR 3R2C B, A
P P P8 A7 - A Ak B TR R G AR R
FERN A SN IR 58 BB AN B2 0 2 B0 2% AR 1 mT HE R
Tk KT A P 1 S P g

HI B SIC B g Y 0o A v A 56 A DR 1 e 11 1)
I I 75 5 B M A B4R AR Mohammad £5012]
LZ) B 32 EACRIR T RS B, 4t T B 1T
e SR RIS H 1805, XTH T EHR . KR
TR N TR R = 2 AR B0 A5 P 0 v P FA) 5
M o

A 38 T 2 B AT DA RO ARV AN T
MERBN, FERHEIS RGN N R F
i, T A IR R BRI PRI R DLV B TR
FEREHIMEAE . BRI R4, ATE G
P R I AE i 2 P 5 R PERE EOR T RTIR T, 8
I BRI HE AR AR
22 NS

7 i N RS SR ik U7 3 B A B
TN HE RN, i 22 o) ¥4 P B A PR R P88 3 o
T 3 A i A SN o AEBEAT T B O i i R
o A2 Bk Al ) RT3 75 R 28 S 4k, B
AR T AL A5 2 X ) e SR R M £ i st 8
EAPNTIFIRIE

Liu £ T 2 KL KB A MR T v
JE A AR B 30 0 A » DU B AR R NP 4R A,
RH T e sE WA B A SRl IR I 70 A o X
FHAFUAIGAE T A 2R ALBUE RO SR 5, By
BEEAR 2 Pl L e B0 S s UL » kb SR T AT
JEK AR TSR £ Serap 250U A CFD L4056}
b T PR R SRR o AT L, SRR WIAREL
TH RS £ RIER A 2 iU
JE AT A5 P PR FRY L FEE AR X B 7 A SE R4 50

FREGSEIOITFE 1 KALIAL R L B[] B 74 P2 A



3555 6 1
)

B %, S MATREMITE IR SR

*OlI1-

HIR BE S B, 25 SRR I e RV K B S5 [A) PR AT
B WA — & B A AP iR B S 51, TRt algE
W) 75 2 () B 5 RS R L T B A % 5 R R 1 B
Chourasia £ 7@t CFD AU 77 3K, W50 74
WAL 1B SIRES G, AR
KMLEIATE . FRACER R K 42k . 3T E N IR
SISO T B .

Ulrikel'S1ER4 2 286026 (1) 39 2 DAFE N SR AT
FEA, I AR v PR PN S KL S AT 95 1 B e A R
AR AR PN S ST PR A, 25 SRR B AR R T Bk )
iSRS o N [ R G R Y = M o Tl s | S 2
FOANUAL TR (58 = RILTE R EAHEas, %505
J& S FL BT TH 23 SO T AR A T
Isemse it 727, af AT 50 SR AE A IR T 4
.

IR A FE % KT 2 RLA B DL R XU 5
T3 AT TV 3% R 7, 75 8 AT B G B %
FE TR AN S /K )Xok TR0 B A AU P 45 7 T
IEAEE IR AT 3 AT B DR o =K.
23 A H T ETE IR

B A5 % 2 BAE TR ILE A IR
WAL, T IRIELR Y 2 R B A, T
et A 2 R BB B IR, Nattawu SEUOIEE ST
T T AR 1) 4y XA SR, F RN,
AR SNBSS A BB A PRI R
SPEE SRS A EE S IR (R 2R, 4 6 S A 50
UE T2, JL 5 SRR 58 AT v pE B A AR B %
iHE R S %,

35 A A R T I B 5% P I 2 o T 32 s 1) #4
JIRAZ e I G 2= Bl SR AR P (1) R e TR 3 AT 5% T T
VIR T . TommielOS5E ) 48 [ 388 T 9 ik 5
AR I AE LIRS, X VAHE T T 1A S RS
177 24050, RS R G & AR T A
FE B TARIR B, IS 78 n] FH T 1) e AR 1 4% (1)
FREARE LS T B0 B T RE A AR B 5

H AN RV AE 3 2R A R600a il ¥ 771, T4
R K () ¥4 #5251 31 7 v & 10 1) @ 32 2R H
R134a Fl R290 il 47, o il A5 B B SR AR 11 v
YRT h— fA FH R404a A1 EABAG Ja 41174 7)1,

RARH AT B AR T3 _E AR AR 1A 7 1) 7
R —, Hi CO, #IARGRTHAGEFVN, T
JTR 55 SR B 52 B K5 O3, A DG 27 35 2R WU e

A i) 77 K T COy RGEE S yid v () R, I H
T AL GU IR B ) v TR B A 1 R
AT

3 RIECRBLFMUMR

AT E Gl T 5L E RX, Hiehk A nT b2 i
I S e R B AR RS AR AN K LA, Sl i B
B A2 EE B BRI AL AT 2, A1
B8 B AR B A M LR e A R B, KA
REEXS NG P 2 R N T B, i
Matlab %} il ¥4 & & I3 S5/ BEAT 1 0 H7, BEFU45
7 R G B L PR A — e Y Y, X T
e, NAETHEMBEHS R, AR A i)
TEFRAARN 7 58 R YIS TRV SRR RO I A v 128, O
)2 VR AR % PRI IRVBC S, i AE
R At b 8 n ORI 2 R B

X TRTE @B, FRIRRERE R MBI R 58
W REBOARE T R I as . LA
FXF RS SHEAT A 8RR L IR TE )
BRI L IR B N IR BPARTRER) H IR BT
ARHJIE T PLBR R R GRS AT A2, N R Ge R fitfy
BeRa g RS IEAMInH A R0 a] i 2T15E
BORTT IR 52 Br v P ik BEAT DXL FA) 2

XFIEE R, 128 H )T E A R
B PRIz E R b B s R A
IR S5 T T
3.1 Gt kA

B RRR KA E G, 20K
DX/INTRY R N T AR I )N, SE R 5 2 BN
MEBNKWHN AR 0, Horb i ahidt
H B R BT A A A A SRS R AT B R TR
Bt B Z

AT A B B A Be % I 3 BRI T 14
JE T, AESERR A R rh PR (0 B i
HMBIA BB N . Rui S8R LG T HE [ TAITE 3)
[IAETT I AE o el AR A 0B ARV P i 3
(RIS, 25 RRWIR I 30 110 BLA R0 b d 1
R TEAE TSR = N AN #, 47F) T AR
PR . 5K EERITDUR T 2 PR C 0 X B2
3 990K FH R IR A R 1D 5 4 B AL ZEL AT A R A
HIB IRV BN LA B R S8, WEIT 1A FIFT TR
e PIE AL EISIRLBE 73T BB 70 AT A AR e A HL R Y



* 912

2021 4E

B . 45 T3 B AR A LA RN PSRl A R T R e I
PR TEL R 50 R S iR B o B3R PR IE 9 sk R s
BT B IR T AHIARYE, [R5 2 < e i
WA AT R SR BB

B CERIEANMU S ERNBES —ET
P, RIS 2 060 B PN B3 s i, 1 b g S B0l
XX — @ T T AR AR A O SR IR
J B33t B 0] B N BRI RS, FE ISR Fan T
K Z R AT DR . [FIB AE DS a8
2 W R0 66 P 350 L P A R AR R AT R A I 26
) TAE AT 35080 BRIV AR, FRAKHT B 84T A
[31]0
3.2 BRAE1E
T EEAHA RGN S, KRR E S
W, SFEAGUFES . BRI s, 5
AT E s A BT, BRI YT RE B SRR 1 I
WHISAT BT TR B8, W6 200 B I b %o} 28 i 2 34T B AR
TAE,  [RIRS AT G a0 0 A PR S5 1 5

A IR FE 7 B N THEE . R
T KEAAE . HINAGRFE . SRR . BnABRFE
ARG B (82 H il R 2R AT, (HiX
—JTEFE R ECR . HERFE AR b 20 N R
{100 PR 3 P R s JFG SR R R P R 4 L HE
HH 1 =R A FREEAT BR AR, R AR En#h 28 &
5], LA AR ICER AR I R B REFE . T EL
HLfE, bR T SN KRGVIRE IS, RBONET—
T 7 T B

IR AR A R 7R D RE I & IS & &
FEARBAA i — 2D ek B 7 I AR A I IR B, e
BRAEAEME, AU ARAE ¥ JA R 77 il PR 5
3.3 etk

TRV IR T ki B T IR S A AE 1)
HEAER, AR, A2 Bk P
0255 T8 2R A [0 5% ek ) £ 5t J 7 2R 0K I
Wi, WA B P R A7 i P [ S K Bk 3

H AT & O BOE £ 2R B RN F A
K, B A SBOR WAL K IMA RN, SR
BRI LM BB BN 0 R 2 — o AR IR ]
B MR R E S A R TR
BEARL TTREARALIEM L KR A A RIBO AR 4%
HIR o BRI B A PE R AT A7 B Bk v B A 6,
BELETH B e A BRI R 256 25 FE B3 Y AE

Bl E, MOREEZ TR, URRIZE A .

4 ZEip

925 17 1) 4 IR DA B B 56 1 1A E I e oK B
N AT B A RN T AT Wk Fe i oGy £,
B 5 VA B P A AT 2 3%, BT B BT A
T7Aik (R 6 SR 5 45

A PEFD VRS 25 AT B R R, %2838
TRATRE . MR AR AWRIL, Wt AMEEEH
N AEER A R SR IR EN R N TP e AR AN i P =)
AH I ELARAH T IR, 28 4 T DT A 48
KEIZ 1], AE Al bR 4 5 T B Gk s R RN,
] 2R AT B BRI T 6 A . A5 B 7 T oK
E, R5S5 A Z 8B P & ) AR ok . AHAE BE
FAT ML BIAS W A J e A DS i il e R ok, 1 B
G A B R A A 5o

SE WK :

[1] S EE AT T 02020 S EJE “R#” MR

A B L TR I AT R B SR R T st JE 4l 75 [EB/OLY.

https://report.iimedia.cn/repo10/39027.html?acPlatCode

=iimedia&acFrom=1061bottom, 2020-03-20.

R 21, B 8 ) A B A i R T 25 A R R BILIR

5 R R U [I] B B 7T,2015,35(6):179-183.

TR S T ARV BE IR B 4 AR 2N,

[ 7K i81]%,2020-04-24(007).

FRLRR T 3 VA BE IR i JER IR 55 0] ST T (). M0 %

AR5 R H,2018,23(S1):62-64.

AR RIS, VRRE, 55 2 SR BE VDAL AT B 6 AR

HER B )], LIR1TRE,2019,(9):724-726.

EH. pENEEL A T BT E G . IR ER 5 N

FH,2019,24(10):188-190.

PR, O, SR, 5 v T 2 R XU, [X /1) v4 R Gtz

AT P B AU AL R RIS 7T 0], 174 5 51,2019,

19(4):42-46.

7 W0 R AZ G 2 U A AT LR AR [J]H

#%,2020,(2):30-31.

BT ZEBE, D7 AN PE T REROR KA ). BEJR BT AT

515 H.,2015,31(1):23-27.

[10] Xu X H, Wang S W. Optimal simplified thermal models
of building envelope based on frequency domain

regression using genetic a-lgorithm[J]. Energy &


https://report.iimedia.cn/repo10/39027.html?acPlatCode=iimedia&acFrom=1061bottom,
https://report.iimedia.cn/repo10/39027.html?acPlatCode=iimedia&acFrom=1061bottom,

3555 6 1
)

e MATREMITE GRS R
* 913 -

[11]

[12]

[13]

(14]

[15]

[16]

[17]

(18]

[19]

(20]

(21]

(22]

(23]

(24]

Buildings, 2006,39(5):525-536.

Tian S, Shao S Q, Liu B. Investigation on transient
energy consumption of cold storages: Modeling and a
case study[J]. Energy, 2019,180:1-9.

Mohammad A B, Abdullah A M, Saleh E R, et al. A
study on optimum insulation thickn-ess of cold storage
walls in all climate zon-es of Jordan[J]. Case Studies in
Thermal E-ngineering, 2019,15:100538.

Liu Bin, Yang Zhao, Sheng J, et al. Study on Airflow
Field in Mini-Cold Storage[C]. Chinese Association of
Refrigeration, Beijing Association of Refrigeration.
Proceedings of t-he 2~(nd) Asian Conference on
Refrigeration and Air-conditioning ACRA2004, 2004:
157-161.

B JEHL. FLBUE A —— P TR AR EE b (38 1% X7 50
[7].531,2015,26(3):80-86.

Serap A, Serhat O, Firat O E, et al. CFD Modelling of
Two Different Cold Stores A-mbient Factors[J]. Elsevier
B.V., 2013,5:28-40.

B8, ST, TR, S5V EEAN R BT AR R
BB IS [0 T TR RH£,2020,48(2):210-221.
Chourasia M K, Goswami T K. Steady sta-te CFD
modeling of airflow, heat transfer and moisture loss in a
commercial potato cold store[J]. International Journal of
Refrigeration, 2006,30(4):672-689.

Ulrike P, Reiner J, Marc S, et al. Airflow distribution in
an apple storage room[J]. Elsevier Ltd, 2020,269:
109746.

Nattawut C, Onrawee L, Denis F. A simplif-ied heat
transfer model of a closed refrigera-ted display
cabinet[J]. Elsevier Ltd, 2020,17:100494.

Tommie M, Adones R, Magnus A, et al. A-nalysis of
door openings of refrigerated disp-lay cabinets in an
operational Journal
Engineering, 2019,26:100899.

K 2% 2%, Wt Vo REL P b H AR R I S R 22 4 R
S3HT[I]. B 2% TFE,2020,(2):243-244.

RIS R Bl ST, 4 2. COp TR i 1 v I A v AR
PERESLIRWETE[]. 52 AL, 2019,37(4):84-87.

RAK T, JRE VG . /N R 2 P 3 P AR I ) RS
Re RT3 AT [9]. 41074 42 #1,2018,39(1):121-126.

Li X P, Li J, Zhou G H, et al. Quantitative analysis of

supermarket[J]. of Building

passive seasonal cold storage wi-th a two-phase closed

[26]

[28]

[31]

[32]

[34

—

[35

—_

—
W
[*)}

—_

thermosyphon[J]. Appl-ied Energy, 2020,260:114250.
Yan G, Liu Y, Qian S X, et al. Theoretical study on a
vapor compression refrigeration system with cold
storage for freezer applications[J]. Elsevier Ltd, 2019,
160:114091.

Wu D X, Shen J, Tian S, et al. Experimental stu dy of
temperature characteristic and energy consumption of a
large-scale cold stora-ge with buried pipe cooling[J].
Applied Thermal Engineering, 2018,140:51-61.

Georgios M, Emilio J S E, Salvador A, et al. CO,
refrigeration system heat recovery an-d thermal storage
modelling for space heati-ng provision in supermarkets:
An integrated approach[J]. Applied Energy, 2020,264:
114722.

Rui C, Gaspar P D, Silva P D. 3D and tra-nsient
numerical modelling of door opening and closing
processes and its influence on thermal performance of
cold rooms[J]. Applied Thermal Engineering, 2017,113:
586-600.

g1, 7R 58 T T IR0 8 T 2 A 2R 204 e i 2
L BERERZIAI[I]. 2 R4 A, 2019,42(3):28-33.

LHE, FIREAT, A T54R, 55, R BKyA Ik 5R  A) T2 iR
FERE E MR S R 2K (0], AR TR 2£31%,2015,31(20):
294-300.

Emilio J S E, Victor S F, Jose M P O. Co-mparison of
annual cooling energy demand between conventional
and inflatable dock do-or shelters for refrigerated and
frozen food warehouses[J]. Elsevier Ltd, 2020,15:
100386.

JEl 227 BCIER RE J7 12 BT 5 b L e (0] ARl 55
5.2019,47(12):78-84.

VRIB L, AR, WRIEUE, 55 B L A BR R T AR R AR AE 5
FEFANV PR BRI 0] 86 2 56 12,2019,48(9):46-48.
ARBH, XUFE L, A Hi 5, 5. T & A B> Rl S v
FE i B2 3 (R B T (0] U A AL Ak, 2020,48(3):68-
72,78.

EYUR, S, EERE, & A FARA R R T 200
i A BRI RS2 D 30 B M RS 2R (E AR R
Fi%),2018,39(5):58-62.

R, XTF, AR, 55 AR TR T BT 30 %
AT I 8 X R R oK dh i 52 i []. il % 2
#%,2011,32(5):67- 70.



