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Performance Simulation of a R744 Refrigeration System in a Refrigerator Truck
under a Frost Condition

- = - 2f
2143 (Sang Hun Kim)' 'ﬂzl:,-(cm Wook Myoung)', 2% & (Hong Hyun Cho)
'ZAdsta )4 g8t EHZ%‘ At 7] A & ot

' Graduate School of Mechanical Engineering, Chosun University, Kwangju 501-759, Republic of Korea
ZDepartment Mechanical Engineering, Chosun University, Kwangju 501-759, Republic of Korea

(Received May 6, 2013; revision received July 4, 2013)

Abstract R744 has been appropriated for substitute refrigerant, because of its high stability, and environment-friendly nature
as a natural refrigerant. To analyze the cooling performance of a refrigeration system in a refrigerator truck using R744

according to the blocking ratio, an analytical model of the refrigeration system was developed under frost conditions, using

EES. The performance of the refrigeration system was predicted with the indoor and outdoor air temperature, outdoor air

velocity, and compressor speed. As a result, the system performance decreased, with the increase of frost growth. When

the blocking ratio was 40.4% in the basic condition, the refrigeration capacity was decreased by 27.1%, compared to the

non-frost condition.
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Fig. 1 Refrigerator system of a refrigerator truck.
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Fig. 2 Flowchart of refrigeration system simulation.
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Table 1 Specifications of heat exchanger
Parameters Unit Condenser Evaporator
Fin interval [mm] 2.1 4.56
Fin height [mm)] 25.78 22.64
Fin width [mm] 24.83 26.13

Tube diameter | [mm] 9.5 9.5

Tube thickness | [mm] 0.5 0.5

x x

Total size [mm] 7?3&;3;?3; 8?;)655())9(1\;5)8
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Table 2 Constants in EEV correlation of eq. (14)

Constant Value
C 1.17x10°
(o) -3.99x10°
Cs -7.27x107
Cq 3.86x10"
Cs -4.55x10°

Table 3 Simulation conditions

Parameters Unit Value

Compressor speed [rpm] 1000*, 1500, 2000, 2500, 3000

Outdoor air velocity | [ms] 1,2,3,4,5
Outdoor temperature [°C] 25*, 27.5, 30, 32.5, 35
Indoor temperature [°C] 1, 3, 5*, 7,9

.
basic conditions.
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