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Effects of two different fans arrangement on stacking cargo in

cold store based on numerical simulation
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Abstract: Two different cold store models, one with downward blo-
wing fans and the other with back blowing fans, based on a medium
practical cold storage were established to investigate the influence of
different fans arrangement on airflow in the cold store (24. 3 m X
21.6 mX 7.2 m). Steady-state simulation was performed by using
fluent software and stacking cargos were considered as porous medi-
um. Darcy-Forchheimer and ergun equations were used to describe
the parameter of stacking cargo combined with former research. Es-
sential analysis and comparison were also performed. The influence
of different fans arrangement on stacking cargo and air flow in the
cold store were investigated. A uniform velocity and temperature dis-
tribution was found in the cold store with down blowing fans. Inho-

mogeneous temperature distribution was found in the cold store with

E£ T H: 203 FHALULBEREMATRESTE (&5
2013GB2C000156) 52013 4F | i T7 4% b Jg 2 7% {31 H
PR A (45 1 133919N1100)
VBB AL T4 (1990—) , ), LI P8 K2 e L g A
E-mail: 15121047962@139. com
IR A
Wi HE:2015—03—21

back blowing fans. The result of simulations showed that the uni-
formity of air distribution in the cold store with downward blowing
fans performed better than the one with back blowing fans. High
temperature region was found in the cargo area at the remote end of
blowing fan. Therefore, at least in this case, conclusion can be made
that downward blowing was better than that of back blowing, not
only in predicted velocity and temperature value but also in the uni-
formity.

Keywords: numerical simulation; cold store; fans; arrangement;

porous medium
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Figure 1 Two different cold store models with various

fan arrangement

o AT SR W BB AT AT R B

(1) ¥4 P B T B s oA TG 3 A 1 Jl B T B T 3l 38 17 % 8
3°C W N R B RAF R AN R B B AR T R 5

(2) ¥ RS R T T 46 9 AR SUMR L 45 & Boussinesq
B s

(3) B OAT A7 WP Wh AR o LR B R 4 5 1 5

4 Be ik 2 ALA5 K . H A RS2 J2 i i 3 5

(5) 75 BN R A T A BRI B AR A
L2 HRGEWMEREE

Ve JIE A A M SR MW A £ AL A B 2 LA PR R ) B

146

T R IE AR bR B & 5 R W JE TN L 3 PRI, 5T R
BhBH J1 7] LL £ B8 Darcy-Forchheimer 242 :

. 1 }
Sup = *so%u; — ¢’ ?Bp“(u]uj)] 2u; (D

o A7 57 — 300 25 ORI 3k T 2 SR oA A
IR S 1, Darcy-Forchheimer 23 2 & 3 7] DL 3
ENE

v/;:—%u—c%p\u\u ()
.

p— K%, Pa;

u HE R, m/s;

K——f it 2L K k7585 %, D;

C—PErLI R

BRI HFHELORT 10 A5 BRI, /RE
WA

Re — eleldoe 0
2

A,

u MR E . m/s;

0 WK B . kg/m® ;

dpe— ORI Y # HAZ , m,

2 J AN D TR

1

d, = (ﬂ) B @

x

K

VIR AR A, m®

R ACRE B 5% W R AMCE O O A B [R) (9 A, TE &
LA BB R A L B 2 AR E B IR R G, T L2
BEI, DR A R I, (H 2 ) HE B 6 ) 2 5 0B I s
S ECBIORS R B, T ik S B0 BT PN T Y o R T, S
BT Y NS B R B ergun Jr DY I FE R
RREALR B2 Py #4758 ergun T BER IR N

|Ap | _ 150 (1—e>2v +1.75p (1—5)27u

L ds. ¢? ) d pe ¢’

K

L—HEREE ,m,

BB ) R BCRB M B J) R BT R OR R

1 150(1—e) A

L®

? = W (6)
L 3.5(1—e)a
= 75//”53 7
K
e Z A TR AALBR A, %
A TEAR R HL
LRI R R AR
e=1-2 (8
Op



F3HEIH

kT 06 45 BB ASE AL R 0 JXUATL 7 e 422 3 O 20 v 126 D 42 ) ) 52 T

(9

Ko,

A— R FRE, m”

s — SWION IX 3R 2 B L kg/m®

o WWHEE kg/m’,
1.3 immARBIEE

AR O I U B AR R A o =2 H (A
LDNS) KRB L (LES) Mk FH/ i N—S F 4
(RANSHEERL T34 5% 11 29 5, 6 5 Al B 48 o7 A7 78
PER B Bt RANS #ERI7E T2 1 FH b e )32 . ¥ i i
RO = B A e—e i W LAY SST k—w i Uit 55 B LA J2
RSM i f AR, BB T — % Sk H LA I ) £k —e BT,
B H T A BE TS A 5 K 5, Delete 25040 3t 2 il 95 J7 72 45 77U
(standard £#—¢ .RNG k—c¢.realizable £t —e¢ .standard £ —¢ #lI
SST k—a {ifi AT FHOMRG BEHFEAT AL, b R A5 TR %] 57 35 X
T I A AR X R 22 40 SR 24, 3%0.22.49%,23.5%,18.2% .
SST k—cw {ifd AR 7Y 79000 452 ofi 4, R 0E , AR OB 01K A SST
k—w T HLALRL,
L4 SANERBSHIEE

SR R Z AL A B X I8, 25 AR Y iR B E
AR LA RUBE L it 3 8 1) R 2 K, TR0 b o 200 4000 1) 22 4L A
S5 X 35§, di i 52 W, ] laminar zone A5 R X i R AR 8 AT D
1, Z2 LA BT XSRSy & T IR M. B 0 U O A A E AR
80 mm MYIELL, FLNT R AR AR AKX S, = 1. 91T, +4. 64
(Anno "5, SERY ST %R 837 kg/m’ AT
H 0.558 W/(m « C), bl 3 665.6 J/(kg® « C), F
BERMmB A THREARX A = 8.849 3d% — 0.835 9d,, +
0.032 5 “THEAT I AT W M5 o 2 OB IR R AL B A
SR 1,

x1 ZINTREEEGSHIEE

Table 1 Specific parameters of the porous medium region
, 1 } B
d pe/mm A/m? 3 A 7/m 2 B/m~!
80 0.022 0.5 1.11 57 754.69 97.125

1.5 BREHEERITERE

e FH AR 25 4 X A% %o A TR E A7 X s a4 ok B R A R ST
H 14 em. BRI FEA AL 3. 3X10° A~ WA L 5 4 Y
A AL 3.25X10° il 3. 26X 10° AW, KL H R Ve-
locity inlet 3 B H 11, B R H B 1% R outflow , 25 ¥l 5 B A1 K
J1 BLARE SCI - i R AR R A0 T =0. 16Re " K15 H
5% KR A A H K O RAE R SE 0. 45 m. B [ 4 26 1 1%
Sy TC R RS E T L ¥ PR A1 3 A M THT O B R AR R, KR
0,022 W/(m + KD, H5 IR 0. 15 m, FM il A1 Hb 1 R
E R B BTSSR B T ARYE X (100 BEAT AL,

A
¢= —(T.—T) 10)

o

A HEEMEE, W/ (m - CT);

to—WRARIERE ,m;

T T—4r 31 A = AR E (10 °C) A FE P36 IR B
(0°C),C.,

AR EE R 1.47 W/ m®,

H I FEIE IR S AR . 5] A Boussinesq fi
Bro B fluent Xt B2 B 3E 47 A% 25 A58 400 DL 3R A5 08 2 43
S X R B S A RS AR 25 E R 1070 KR
FAHBE R 107,
2 FAASBIRLES R by

WL fluent P25 45 2 WA XML 7 28 F % E N
R R T B L 4 A X AT 3 R v B 4 R S A e R
BRI AT R R R B A X L AT
2.1 HEHSHRITLE

1 RAL B BT 2R R R 3 8 R 4 A 22 7
EOLE 2>, T Wl RBLTE B R 22 A 5 00 T8 W i 1 171X
FFL KK 0.6 m/s; XWX KL IR TR B KDL R
M, R 0.4 m/s, KOHLTR W& FE7E 52 9 X 38k S 2 9 o
FIRAML X o A ¥ 2, KU o I ¥ P B I O TR R AL F
0.1 m/s MEARME A W 5 i . © 00 ik XUPL7E &
AT Py 0T WA ™ A B V8 PR B 25 S T L I R ™
&, AL 5 A7 7E R T BUR KFE A © T 58 o0 il ik
A A B B o 3K — &5 SR AT RE T B0 X 2 9 B i 1R
X F & AR m e dh DLECR A KR R .

| [ I I I T e e e B R R
Velo city(m/s): 0.1 03 05 07 09 2 4 6

(b) X A Ay
B2 MARERAIER TR EAERESH
Figure 2 Comparisons of velocity distribution at the

mainstream with two different fan arrangement
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Figure 3 Comparisons of vorticity distribution at the mainstream with two different fan arrangement
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Figure 4 Comparisons of velocity distribution at the bottom of cold store
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Figure 5 Temperature distributions at the cargo side
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Figure 6 Comparisons of temperature distribution at the bottom of cold store
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