2013 4 10 A N A1 =2 44 % 5510

doi:10.6041/j. issn. 1000-1298.2013. 10. 033

JXL 358 Xt X 76 B g P08 i AR Y g

T 4B E£R IMXK

CIZR B TR AR TR 5B b B4 B, T 255049)

FEEE R A% A 2 B X O 00 B A48 TR0V o R AT 0 AT, T e B R S MO o L T4 I [ A TR0, O X i B B
BEAT T IR IAE . 45 R R W AR R ] LU T B0 0 T6 2 0k A TV ook e IR AR Ak, W] NOR [ R AR OL
T B 45 3 UL o R 5 ¥ B B A RO S N TG I, T AT AR B R o AN [ XU B 4 b R R 2L 15
B HA G ML=,

KB WAEL EXNER ELSHER R
b E4HFES: S646.171; TS205 SCHRFRIRED : A NERHS: 1000-1298(2013)10-0203-06

Effect of Air Velocity on Pre-cooling Process of Agaricus bisporus

Wang Juan Tan Jincui Wang Xiangyou

(School of Agricultural and Food Engineering, Shandong University of Technology, Zibo 255049, China)

Abstract; The pre-cooling process of Agaricus bisporus by using heat transfer theory was analyzed. The
cooling time was predicted with the lumped parameter model, and the performance of the mathematical
model was checked using experimental data. It was turned out that the model could be used to predict the
temperature change during the pre-cooling process of Agaricus bisporus, and it could be used to predict
different conditions on pre-cooling. At the same time, the increase in cooling air velocity beyond the
above values did not affect the cooling rate significantly. The pre-cooling rate was increased with the

increase of the air velocity, and fitted the power function. The equation of the fitting curves between the

air velocity and central temperature was obtained.
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Fig.1 Schematic diagram of construction of

Agaricus bisporus
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Fig.2 Central temperature of Agaricus bisporus

vs time under different air velocities
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Tab.1 Parameter fitting results under different

air velocities
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(D=43.8 mm)
Tab.2 Convective heat transfer coefficient and Bi of

Agaricus bisporus on different feature sizes
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Fig.3 Dimensionless temperature vs time in different air
velocities with feature size of D and D/2
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Tab.4 Comparison of test temperature and

predicted temperature

56 R ot i B2 2 %] 158 % A X 158 2
t;/C t,/C /C /%
16. 47 16. 16 0.31 1.8822
15.52 14.76 0.76 4.8969
15.20 14. 33 0.87 5.7237
14.55 13.44 1.11 7.6289
14.12 12.96 1.16 8.2153
13.53 12.12 1.41 10.4213
13.32 11.83 1.49 11.1862
12.38 10. 84 1.54 12.439 4
11.63 10. 03 1. 60 13.7575
11.43 9.77 1. 66 14.5232
11.20 9.52 1.68 15. 000 0
10. 57 8.98 1.59 15.042 6
10. 39 8.85 1.54 14.8219
9.74 8.21 1.53 15.708 4
9.54 8. 04 1.50 15.7233
9.41 7.89 1.52 16.1530
9.21 7.73 1. 48 16. 069 5
8. 49 7.05 1.44 16.961 1
7.52 6.26 1.26 16.7553
6.51 5.40 1.11 17.0507
6.37 5.34 1.03 16.169 5
5.55 4. 67 0.88 15.8559
5.41 4.56 0.85 15.7116
4. 66 4.02 0. 64 13.7339
4.55 3.92 0.63 13.8462
4.42 3.86 0.56 12. 669 7
3.67 3.36 0.31 8.446 9
3.58 3.31 0.27 7.5419
3.50 3.23 0.27 7.7143
3.40 3.15 0.25 7.3529
3.37 3.21 0.16 4.747 8

SRR IE Eyy/ % 12. 06
I ARIR 2 Eqysn/ % 12. 80

(3) T aof A 2 KU /D I, 0T 940 3 38 11 A
PNV 22 , 6 A X 1 72 87 38 K, v 40 2 i 2
BN, PH KRB R R B R AR/ T A
[Fi) AT T Bk o 3 e T 2T R

2 £ x Wt

U EAA, B4 RAKDE 55 XTRE 4 B AR 18 A 5 M e A 4l [T]. & AR+ ,2011,32(20) :318 ~322.

Wang Xiangyou, Wang Jian, Zhu Jiying, et al. Enzymatic browning characteristics and control of button mushroom (Agaricus
bisporus) [ J]. Food Science,2011,32(20) :318 ~322. (in Chinese)

2 EIR,EAMK RS, SE. BT Langmuir W I8 00 XA 4 P 0 AR B [T ] Ll HLA A 4 ,2011,42(4) 1110 ~ 115,
Wang Juan, Wang Xiangyou, Zhu Jiying, et al. Respiration rate model of Agaricus bisporus based on Langmuir adsorption theory
[J]. Transactions of the Chinese Society for Agricultural Machinery,2011,42(2) :110 ~115. (in Chinese)

30 IRARIE, EAA, VFICHE . TR IR RE X LA B 4l 2R S5 Ak BURN R BT R s [T ] Al BLAR 2 ,2005,36 (11) :92 ~ 94, 97.

Zhu Jiying, Wang Xiangyou, Xu Yingchao. Effects of storage temperature on the postharvest physiology and quality of Agaricus
biosporus[ J]. Transactions of The Chinese Society of Agricultural Machinery, 2005, 36(11) :92 ~94, 97. (in Chinese)

4 EIE, MK AE. AR AR A S OB s R B [T ] R AR A iR, 2010,41(4) 1110 ~ 113, 123,

Wang Juan, Wang Xiangyou, Li Xia. Effects of oxygen concentration on storage quality of Agaricus bisporus under low temperature

and controlled atmosphere storage[ J ]. Transactions of the Chinese Society for Agricultural Machinery,2010,41(4):110 ~ 113,

123. (in Chinese)

S OEMNN I IR BRI B IR B [J]. f il S HLBR 200925 (1) 57 ~ 60,116,
Wang Shiqing, Zhang Yan, Zhang Jing, et al. Studies on forced air precooling of single strawberry[ J]. Food & Machinery,2009 ,

25(1) :57 ~60,116. (in Chinese)



208 & Ak HLOM 4R 20134

6

11

12

13

17

18

20

21

22

23

24
25

26

SR BRIORT, A A, . WA R R R K0S B T S S R [T ] Rl AR 44,2008 ,24(8) :262 ~ 266.
Wang Qiang, Chen Huanxin, Dong Defa, et al. Numeral analysis and experimental verification of pressure precooling of golden
pears[ J]. Transactions of the CSAE, 2008, 24(8) :262 ~266. (in Chinese)
WA, B . SRR X e B [T ] RO LB 2% 41,2008 ,39(7) 195 ~98.
Tan Jingying, Yang Zhao. Experimental study on forced-air precooling of apples in bulk[ J]. Transactions of the Chinese Society
for Agricultural Machinery, 2008,39(7) :95 ~98. (in Chinese)
wE. AW RO ERT )], AR ,2002,24(2) :43 ~44.
Xu Xin. Adiscussion and analysis of edible fungi storage technology[ J]. Edible Fungi, 2002,24(2) :43 ~44. (in Chinese)
X B A T R I T BUAL B 4 S ST [T ] YL IRl 2 4R ,2010,26(5) 1 060 ~ 1 063.
Xie Jing, Liu Min. Effect of vacuum precooling and storage temperature on quality of spinach [ J]. Jiangsu Journal of Agricultural
Sciences,2010,26(5) :1 060 ~1 063. (in Chinese)
B A, X TF, GRS A AN TR T8 O A e S AR SRR o e e ROR M2 [T ] AR & 5 0m T ,2010,10(5) < 17 ~20.
Yan Liping, Liu Sheng, Rao Xianjun, et al. Influence of different precooling patterns, packagings and specifications on
precooling effects of tomato[ J]. Storage & Process,2010,10(5) :17 ~20. (in Chinese)
BURER, BT IR U, S5 AN [R) T004 Ab B 6T B A Mk SR S5 v BUBCR Y2 A [T W R A0l R 2% 2= 4 B AR R 24 i, 2008,
34(3).314 ~316.
Jia Decui, Wang Rencai, Tu Honggiang, et al. Effects of different pre-cooling treatment on kiwifruit cool storage[ J]. Journal of
Hunan Agricultural University: Natural Sciences,2008,34(3) :314 ~316. (in Chinese)
KR, XA . B SNBSS AT 5L [T]. #1138 ,2001,20(1) :6 ~9.
Liu Fengzhen, Liu Xiaodong. The experimental study in cabbage pressure pre-cooling[ J]. Refrigeration,2001,20(1):6 ~9.
(in Chinese)
B, R B R R B SR O SRR [T]. T E AR 7 4R ,2006,22(9) 471 ~ 474,
Yang Zhou, Huang Yanjuan, Zhao Chun’e. Research advances on forced-air pre-cooling technique for fruits and vegetables[ J].
Chinese Agricultural Science Bulletin,2006,22(9) :471 ~474. (in Chinese)
Brosana T, Wensun D. Precooling techniques and applications for horticultural products a review[ J]. International Journal of
Refrigeration, 2001,24(2) :154 ~ 160.
P SE. 7S T Ak BEAE I B s I ROW A WSS [ D 1. TG - VTR K2 ,2006.
Tao Fei. Extending the shelf-life of mushroom by vacuum cooling[ D]. Wuxi: Jiangnan University, 2006. (in Chinese)
Ve 3E DR, T 23 TV T 1 4 IV B s [T ] & S LR, 2006,22(2) 147 ~49.
Tao Fei, Zhan Min. Effect of vacuum cooling on quality of Agaricus bisporus during storage[ J]. Food & Machinery,2006,22(2) .
47 ~49. (in Chinese)
SR, S T, AR R4 5 i KB KU e 058 [J]. B fiBla,2004,25(7) 181 ~ 183.
Liu Bin, Guo Yali, Zou Tonghua. Study on selection of supplying air velocity of the forced-air pre-cooling[ J]. Food Science,
2004,25(7) :181 ~183. (in Chinese)
Zhang Lin, Cleland A C, Cieland D J, et al. A simple method for prediction of chilling times for objects of two-dimensional
irregular shape[ J]. International Journal of Refrigeration, 1996,19(2) :95 ~ 106.
P, X, S AR AL, 4. MERRIR A A DU I AT S [T ], 8 441 ,2003,24(3) :52 ~ 54.
Yang Zhao,Liu Bin,Tan Jinying, et al. Study on the definition of time of the grape precooling[ J]. Refrigeration Journal ,2003,24
(3) :52 ~54. (in Chinese)
Kumar R, Kumar A, Murthy U Narayana. Heat transfer during forced air precooling of perishable food products [ J]. Biosystems
Engineering, 2008,99(2) ; 228 ~233.
iRV AR A, B, PRARRTE R B E 22 ORI R A R A B R R S e (V). B BTR 57K ,2006, 27(2)
164 ~167.
Miao Yutao, Zou Tonghua, Huang Jian. The monomer sphere fruits and vegetables differential pressure precooling process’ s
simplification mathematical model and the experiment confirm[ J]. Food Research and Development, 2006, 27(2) . 164 ~ 167.
(in Chinese)
KBRS BB R B TE Ve B FE R AR IR B A R IR TR A [T ], TR AR K224 4R ,2010,44(5) 1576 ~ 579.
Zhang Min, Yang Le, Zhao Huizhong, et al. Experiment study on temperature distribution change of spherical fruits and
vegetables during refrigeration process[ J]. Journal of Henan Agricultural University, 2010,44(5) :576 ~579. (in Chinese)
INT R G, BT 5F . B T A F IO BB ST [T]. 8 22 4R ,2009,30(3) :50 ~ 53.
Sun Yong, Chen Zhonghai, Ji Weixing, et al. Predictions on pre-cooling of potato seeds[ J]. Refrigeration Journal, 2009,
30(3) :50 ~53. (in Chinese)
Wt es b ScE. ACEIM ] JURT R R HEE 1998166 ~ 67.
L, &— KA. BRI B S B [T]. LR A B 224 ,2001,22(3) 275 ~277.
Zha Shitong, Ma Yitai, Wei Dong. Investigation of food thermophysical properties[ J]. Journal of Engineering Thermal Physics,
2001,22(3) :275 ~277. (in Chinese)
Lentz C P, van Den Berg L. Thermal conduetivity data for foods: their signifieance and use[ J]. ASHRAE Thans.
533 ~540.

1978 ,83;

s



