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Fig.1 Schematic diagram of the mobile cold storage
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Fig.2 Principle diagram of the integrated refrigeration machine
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Table 1 Models and parameters of main test equipments and
instruments
WO E RS RS H
Devices and equipments Model Performance parameters
b VA P FaRAINE R
%}ffgﬁ rﬁﬁ rji? 6058 mmx2 435 mm>x2 550 mm
Fat PR

mobile cold storage 5880 nnx2 115 mmx2 140 mm

JE4HL -
T8 .
Compressor NTZ068A4 LR1A BHIE: 1.873kW
Vo . .
Condenser
AL - h#: 135W, ME: 2670 m*h
Cooling fan
Fr § .
e R TT-T-24-SLE IR —267~150 °C
Thermocouple
KRR AL
Data acquisition GM10 60 /s
instrument
AL Fink A 020~20m/s, FE
Anemometer e FE: £0.01 m/s—5% Wl &4
Pl
Iz - Ih#: 0.8535kW
Heater
AL _ . 380W,
Axial fan ME: 57.55m’/h
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Fig.3 Mobile cold storage test point distribution
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Fig.4 Detection test results of heat transfer coefficient
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Fig.5 Temperature change curve at different temperature field
detection points
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Fig.6 Operating condition of integrated refrigeration machine
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Fig.7 Cooling uniform of mobile cold storage
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Analysis of the performance and cooling uniformity of
mobile cold storage

ZHU Jianyu®, SHENG Wei'**, CHEN Jinlong®, SI Chungiang®, MAIR Zukjiang®, ZHENG Haikun'

(1. School of Mechanical and Power Engineering, Henan Polytechnic University, Jiaozuo 454000 , China; 2. Hami Yu Xin Energy Industry
Research Institute Co, Hami 839000 , China; 3. Huashang International Engineering Co., Ltd., Beijing 100069, China; 4. Xinjiang
Tianjian Cold Chain Technology Co., Hami 839000 , China)

Abstract: Fruits and vegetables still have vital signs after harvest. Their field heat and respiration of biological entities can
greatly dominate the quality of fresh products for a better shelf life. This study aims to keep the fruit and vegetable fresh in the
first kilometer after picking during cold chain transportation. An integrated equipment system of mobile cold storage and
refrigeration was developed for the precooling and storage of fruits and vegetables in fields, in order to eliminate the field heat
and respiratory heat after picking. The performance of the equipment was analyzed from three aspects: the thermal resistance of
cold storage panels, the coefficient of performance of the integrated refrigeration, and the cooling uniformity inside the cold
storage. Among them, the cooling uniformity was also evaluated using temperature heterogeneity and variation coefficients.
Two experiments were carried out to verify the performance and cooling uniformity of mobile cold storage. The heat balance
method was used to measure the thermal resistance. Notably, the integrated refrigeration machine was also shut down during
the experiment. The temperature difference between the inside and outside of the cold storage was maintained by the external
heater and axial fan. Temperature measurement points were arranged 100 mm away from the geometric center of the inside and
outside of the cold storage. At the same time, there were eight measuring points 100 mm from three sides of the cold storage
top angle inside the cold storage, one of which was arranged in the geometric center of the cold storage. As such, the
temperature field distribution was measured to calculate the performance and cooling uniformity of the mobile cold storage,
according to the flow and heat transfer characteristics. The results showed that the high thermal resistance of the cold storage
panels is 3.98 m”>-"C/W and the coefficient of performance of the integrated refrigeration machine is2.07, which were
conducive to the energy-saving operation of the equipment. There was a small overall fluctuation (about 0.1%) of the
temperature heterogeneity coefficient at each measurement point in the process of equipment operation. The largest overall
fluctuation was lower than 1%, only when the integrated refrigeration machine was shut down and defrosted. The temperature
heterogeneity coefficient was lower at the upper left corner of the cold storage door (0.08 %), and higher at the upper right
corner of the refrigeration unit (0.48 %). The temperature coefficient of variation was 0.034% in the integrated refrigeration
machine. Both the temperature heterogeneity and variation coefficients were lower than 0.5 %. Therefore, cold storage with
high cooling uniformity can be beneficial to reduce the decay rate of fruits and vegetables in the process of pre-cooling.

Keywords: temperature; unifomity; refrigeration performance; mobile cold storage; temperature heterogeneity coefficient;
temperature variability coefficient
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