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Influences of the Coolant Amount on Temperature Control Effect of
Extruded Polystyrene Insulation Box
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(1. Tianjin University of Science & Technology, Tianjin 300222, China;
2. Tianjin Huiyuan Printing Co., Ltd., Tianjin 300308, China)

ABSTRACT: This work aimed to study the effect of the coolant amount on the temperature control of extruded
polystyrene insulation box. Different amount of coolant was added into the box at three different external temperature and
humidity conditions. Influences of the coolant amount on temperature control effect of extruded polystyrene insulation box
were studied. When different amount of coolant was added, the temperature holding time at different sites in the insulation
box was different, but a common law was obeyed. The temperature distributing law inside the extruded polystyrene
insulation box was that the holding time of the bottom test point was longer than the middle than the top. When the mass
ratio of coolant and refrigerated drugs was 4:1, the holding time of the box could reach 24 hours at 23 “C and 50% RH. And
the 3D model of central point about the external temperature and mass ratio of coolant and refrigerated drugs and holding
time was built. The temperature inside the insulation box could be controlled at 2-8 °C by combining the extruded
polystyrene box and coolant, which could meet the requirement of temperature control for short—distance transportation of
refrigerated drugs.

KEY WORDS: extruded polystyrene; coolant; insulation container; temperature control effect

BrO IR L 06 XPS I IR BURHE FIRIR SR A iR Ah B 1= 5 28 e ol S 1 3 ¢ g RA PAT £
R HERIERD RS I A AR By AR S bRt SR A RE B R SRR . XPS Bk HAT O S A B A

KA BHA: 2015-07-20
BEWH: “ T H EERH T (2015BAD16B05 ) ; KA RHE 561141 (06 Y FGPNC03400)
EE R RMEHE(1977—) , L 0T AL KRS RF R 202, F20F55 7 oA it is i e 5K



378 H7H

RFHEAT « 38 v 7 T 0o £ 2R SRR A R AT IR P AR A 2 5 57

PRIRPERE , HA T 30 eI TR0 SRR LA i IR S )
(EPSHR )™, Zeid |8 588 DCHR I TR I & BLEF S R A 2
IR AR Ak A MR R e , AR A FE W T, XF Ak
Tk E 1 HLwVE XPS A AL 7= JrURHE A R 7
FARE, PR AE ORI A0 2 ¥4 J2 A Gl 1 g A A 38 4T
K,

2007 47 G A i 24 i B A8 B ) AT BRA T (2
st YL B RN ) B T LA « 2 B
SRATGIR V2 TR AF A 24 i, 2 5 A 7 (2B Al 3 Y 4%
HEA SR, A PTG | 2 9 152 it 14 45 3 i ANV A o
H Al H T3 v s 24 i RV ST 22 0 SR IR 2 SRHAH
IRASART S 5, 5 FH XPS PRIRAR AT LATE PR 4 V2 24 it
FEVE R EEA T BRIz A, 4R R 2RI 9 1R
E“il‘*fﬂ

FE | H AR Tk [ GARA ALV s i i A
R e Ja — DR, TR T AR 2R R 2 Dy T A AU
%o 20034F, Net M 55 W50 T HH TR AR A SR £ B
YRS i T VR B BE Y T VKA AR R IR B
e RGNS T AL B D R A A R AR 1 6 A
(IR AL B B2 ™, 2007 4F |, Kazuhisa Matsunaga A}
BT A A IR AT T B ORI AL R AE T
i e R R R PRI LY, Theo Wirkas %5 & 31
SRRV BRI i B TP AR R G Y IR, 33K 72 PR Sy
BT ARSI T UK AR | AT s 6% 1) B4 4
Jiti'”s 2008 4F: , Gary Burgess %5 XJ 25 F O/ LA L L AH AR
PBHIEAT T4, RIBF IR BESE T AN [R AR 4540 T (1 £
RACRY, 2008 4F, O. Laguerre S 5Y 1 76 A [F] o7 B
BEA Ve R L5 1 i 15 B 00 ) Tt B DR IR A A 1 TR
JEFON I3, 1 — TS A A $300) 5% e 1 o i ]
S AT IR T R AR

TEE N, 2003 48, £ 45 655 R U R S IRAH
P EB UK A J7 ¥k K 1z F A A , 296 0k , 40 Sz ey 1) i
) 75 25 48 h, BB A VK A AR % Jot it LU AN BB /N T2 203, 2
A 24 h AT LAR R H 09, I8A oK Rz A ) ot
AT LUR 10217, 2005 4F W AT DL — R (IR A€
HEIREREMG IR T AT, A TR
— B PRI R SRR PR vk = AR
2010 4F , A B2 W] 45 s FH o AR B0 SR VE R B0 T
B, R FAHAS it Re A R S 2 1 5 i, e RIAE 1
— AR R Ve i fn A L 38 F T RSN AR A U
FER T APy S A DRI I TR] M, 2012 4F , Al T HE A5 4R
9% 1 = FH 25 i ¥ J AR PR R U B 1 A0 1 e 2 R
R BV JEAE YR A SE BRI 5 R B T s TR
B I 100 2 53], () IsF i B 2 SRS P S T B85 1 AT A

5319,

1 RS

1.1 ##

111 BERR IR REA

TEREEIRE N 25 °C, MIXHE BN 50% 09 55 10F T,
DLSE R 34 kgfem’ R IARELCH 0.027 W/ (m - K) 1 FF
IR IR 2 (XPS) W R AR i JE B2 4 30 mm 78 48
XPS {4 , 6 4K RS 480 mm x 250 mm x 360
mm, #P 540 mm % 310 mm x 420 mm.,
1.1.2 E&RH

K AL TRV ¥ B B A RS B AR 77 1 (300 +
10) g &8 B A UK A%, 35 V% SRS PN SR TOUTAT L TAT
LTl e iU 2Ly e
1.1.3 N2

SR N 52 i RGAT 290 B4 A R 28 W) A 7 i AU,
FEFUTE =BG 3,24 73, 10 & — |, 4h
RFSEBRE 7 185 mm x 112 mm x 73 mm, {4 iR 4 H 1
T 18 & e Ay 25 5, TR 1200 g0 FH T 2550
BORTE 2~8 Cat CALORAT  TERTFE I B b, K 24 i i
AVKFER A 2 i PR EE R 4 <C
114 FVR 5 B

ST HRGE E VR R FH G O T R R TR T BB 1)
M), AR A ORI AR 1 N RST, ZE DR IR AR N A BRI I 45
T, RHBER RS 2550 SRR, 5008 301,
7:2,4:1,9:2,5:1,
1.1.5 MRS IR i s i e o2

H 4 GB/T 4857.2—2005 H1 AL E 1) I 1 B 4k 132k
$5 3 BRI AU 1 Bz i 1 A BRI, 4%
WA 23 °C A XTI JE 50% , 30 °C FUFH X8 B 90% ,
40 CHAHXTIEEE 85% , 75U AS AP UL 1) 2548 T I o
AR V& ) 5 2 A B4 ot i B TR IR AR DR IR AR
FA) 52 M), 35 B4 3000 3 a1 Ay 30 3 A X A 1 L AT AR
PR PRIR AR AR O

1.2 ((FE5EF

AR5 VA% : SHO4SA fHE BRI 46, H IS
I AS 5 T301PDF i 0 sAX, H R B L R =
S 23 s ETHV-1000-70-3H 8 5 1H 2 30 4 , B2
A 2% Tl B3 A BN W) s MDF-U339-C IR R4 , =V
HL AL D) A RS B 3 STP-2000 K, 461 A TR

NH]



58 fl % TR

201644 H

1.3 FHix

1523 CHMXHRIE 50% 194N FRIREIREE T, %F
BEAT AR EE VR 70 5 24 b RS0 ) o L ) ORI A R 1 T
T I o PR T SRS S R TR P 3 6 - it
SR AR 2P BRANTR - (1) 7E L xR R i
SEASGHEATHC &, T B IESRAL A S B, i S R ] Bk 5
min, 245G AT RRIZE N2 C, LIRIEE NS C;
(2) 4 VRAS A LR IEAE P BCE R 29 2 b, T N TR R
EJR A E 2 AL 3 24 h 5925 5 5 (3B IR BRI SRR
FA 4 Sk (361 52 7 AR L ) 6 I ol O HL 2% PRI A
DU A A7 DL TR 15 (4) 4 25 B A DR IR AR A B e 4
TR I H IR s BIAR e R R A
FIIF L EE T2 SR AN 5 (5) 2 I B0 SRSy ik B i ok 1 B
8 CHF, SR i sACR R e e A , &5 s T
s 5 (6) SR BV R i O A% IR DL 2B R4 T
ANIF R PSR . ARSI JF R E
bUSS
]

THEE T

i
) T 1

et N ) T

A '!.| F i

BT R

Fig.1 The distribution of temperature test points in the box
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Fig.2 The temperature holding time of different test points at differ—

ent mass ratio
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Fig.3 The interior temperature distribution of XPS insulation box
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Tab.1 The temperature holding time of XPS box with differ-

ent external temperature and mass ratios
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Fig.4 The three—dimensional model
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Tab.2 Data of verification test
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