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Design and application of the mini heat pump system for drying and

low-temperature preservation
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Abstract; A small drying and refrigerating dual-purpose heat pump
system for batch processing agriculture products was developed. The
system was featured with low cost, improved structure of insulated
room and new wet discharge-cycle air duct. heat pump selection of
mixed refrigerant aimed at the drying highest temperature and the
lowest refrigeration temperature respectively was 75 ‘C and 5 C.
These reach results demonstrated that the system was stable, meet
the design requirements of the high limit temperature and dehydrate
rate in dry heating mode, and work well in keep-fresh mode.
Keywords: agriculture product; dry; low-temperature preservation;

heat pump
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Figure 1  Structure of thermal insulation room
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Figure 2 Thermal insulation shutter
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Figure 3 Structure of normal air duct and improved air duct
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Figure 4

Drying curves of Chinese yam dried at

different temperatures

401

C
C
C

—a— 55
301 65
——7

. h—])

20+

T

Dying rate/(%

Il Il
0 50 100 150

300 350
TR AR

Moisture content/%
HS5 FRABETLHTHREEGTR
Changes in the drying rate of Chinese yam dried

Il Il
200 250

Figure 5

at different temperatures

83



IR RS

2017 &% 2

®1 FREBETHTRIABHE

Table 1 Test datas of drying at different
temperature (5.5 h)
TR T K RGFERE/ PRI Cop
B/ =/% (kW - ) FELL
55 119.5 18.3 0.99 2.58
65 53.2 21.7 1.12 2.78
75 25.1 23.1 1.17 2.87

W 4 Fros 76 75 CT &M T 7.5 hFf1 8 h iy T A&
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B 7.5 h A Tt A, AL 2R 2 W] RAHE— 28 43 b7 0 Ak i
Xt T R R B B A EG 52 i, 2 TR A [R] D 5.5 bR
BRI RERE LLAE N 1.17,6 hydiJy 1.07, 22 J5 Bl 2 T 44 i 1) 384
AL Z W T RE.7.5 h if HAEE AR E 0.89, d1 F 3R 4347 ol Al ih
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T SCIT A 78 BE T8 T B ROBE 28 38 5 1 R ™ o B L 7E T
W B 1 v 0138 2 R IS T R IR L LA RO T 29 RR TR L R
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Table 2 Moisture content and SMER at 75 °C drying

W) /h 2T KR/ % RGERRIRAEAELL
5.5 25.1 1.17
6.0 23.6 1.07
6.5 18.3 1.01
7.0 15.3 0.94
7.5 13.1 0.89
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Table 3 Comparison of cold storage effect between the

heat pump and refrigerator after 48 hour

W FME R/ KKK/ Veird/ KRERE/
kg % (10 %mg-+g ") kW
MERG 50 2.75 27.5 152.00
] 5 2.31 25.2 3.07
T 48 h,
1 kR
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