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Experimental Study on Thermal Conductivity of Fruit and Vegetable

ZHANG Zhe', XIE Chuanyou, ZHANG Zhiquan, FA Jingxiu, LI Changning,
JI Hongwei, TIAN Jinjin, XU Shilong
(Tianjin Key Laboratory of Refrigeration Technology , Institute of Mechanical Engineering , Tianjin University of
Commerce , Tianjin 300134, China)

Abstract: Hot Disk was used to measure the thermal conductivity of 9 kinds of fruits and vegetables under different low—
temperature conditions, and the influences of different soluble solid content (SSC), moisture conten (MC), and different tem-
perature conditions on the thermal conductivity of fruits and vegetables were analyzed. The results showed that the thermal
conductivity of fruits and vegetables decreased first and then increased under different temperature conditions. The higher
the SSC content, the lower the thermal conductivity, while the higher the MC, the higher the thermal conductivity. By study-
ing the influence of different factors on the thermal conductivity of fruits and vegetables, the thermal management in the pro-
cess of fruit and vegetable preservation can be optimized and the theoretical support can be provided for the storage and
transportation of mature fruits and vegetables.
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Figure 1 Changes of thermal conductivity of 3 fruits and 6 vegetables in different temperature
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Figure 2 Curves of thermal conductivity of apples and eggplants with different SSC with temperature

2.3 MCXIREFSHAEAITM

MC ELHERZ I 25 AL b N A A SN, B A1 R GEAE VR EE 22 1 2 B A RE Bk 4320, MC X SR 3
PERBOH B0, SR AT, JOHEE A T LA 2T 5 S SR A E T4 Y, BB LT i a] , SR 5 TR A
FE IR R R AR A TP, AR BN TR] MC A in T 53 . SC 50 100 0 I 3 RIS [R) 4 Bk TR 1 N
50 °C, HETHFE 53590 6 h A1 10 h, 2R J5 A E R E VA P 1 d, 45 21 MC 53518 62.13% F149.65% 15
T BT A9 MC N 94.86% ; [l IS 51 MC 435114 53.24% F1128.39% K, BSR4 MC N 86.57%

P& 3—-A 7R R 3 FHAS A MC 218 30 R P A R B IR B AR LA S R I . TR SRR R AR 40
SRR A T IR B A MC AR AR IR/, 332 PR R K B vk A S R R B S SR P e il oy (DA 32 47 4
FE) B FIMAE, FrAMCHN, SER A SR BN, R AT DUEBE R —K o & SRR
PR EAERGS A B0 T 28R AR Ak , R4 A DAL B TR I T T MR RS A AR, Bl TR 1 T
MRS 3 MC 3R SR BB 51K 64.8% .63.2% VL 2 62.5%

&1 3-B i 3FFAS TR MC (150 T AR R AR b X R R ] 3-B Al A1, 78 R — IR T T
IR BB K5 B A IITRE A, 3t PR Ry ST At oA B K S AR R BB T R, AT K
TR, AR AR . 38 MC i IR BUE RSN 67.9% .66.0% LA ) 64.9%

A 14 B 12
—a— MC:86.57% Lik —a— MC:94.86%

Q 1261 —o— MC:53.24% < ol —e— MC:62.13%
= .~ —— MC:28.39% g . . —a— MC:49.65%
E Lok A \%0.9 A

% =08

W 0.8| 8 0.7

% 0.6

i o

B 0.6+ M- 0.5

# Fo4

0'4k 1 1 1 1 1 1 1 1 0'3 1 1 1 1 1 1 1 1
-60 -50 -40 -30 -20 -10 0 10 20 30 -60 -50 -40 -30 -20 -10 0 10 20 30
i EE/°C i EE/°C

B3 AREIMCHERMFFSHRYMEEEREL L

Figure 3 Curves of thermal conductivity of apples and eggplants with different MC with temperature
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