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Nomenclature

A : Thermal equivalent of work
A, : Compressor requirement work

COP : Coefficient Of Performance

G : Refrigerant circulation amount

h : Enthalpy

m : Mass flow rate

Q : Volume- flow rate

q : Heat quantity

qe : Refrigerating effect per refrigerant 1kg
rev  : Number of revolution

Q : Volume flow rate

14 : Refrigerant vapor circulation amount
v : specific volume
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Greek Symbols
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Fig.3.2 Data logger and Power analyzer
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Table 3.1 Measurement point of temperature

Number Temperature Point Number Temperature Point
1 Suction pipe 11 R-3
2 Comp. dome 12 R-4
3 Discharge pipe 13 F-eva. in
4 Condenser in 14 F-eva. out
5 Condenser out 15 F-1
) Dryer out (Capillary v Fo
tube)
7 R-eva.. in 17 F-3
8 R-eva. out 18 F-4
9 R-1 19 Ambient
10 R-2 20 Ambient

Table 3.2 Thermodynamic properties of R134a and R600a

Refrigerant unit R-T18%g R-600a
Name - Tetrafluoreethane | Iso—butane
Chemical formula - CF3CHZ2F C4H10
Molecular weight - 102.0 58.1
Normal Boiling .
) C -26.1 -11.7
point
Critical .
C 101.1 135
temperature
Critical pressure kPa 4067 3645
Critical volume L/kg 1.8 4.5
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Fig.3.4 Side-by-side refrigerator
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312 HE]X=o] Y43l ( Multi door refrigerator )

Fig.3.6 Multi door refrigerator
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Fig.3.11 Installation of needle valve in R-room
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Fig.3.13 Installation —of visualization equipment in F-evaporator

outlet
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Table4.1 Comparative analysis of needle valve revolution and

orifice diameter (D=4mm)

Needle valve revolution Orifice strain [%]
2 Rev. 14.32%
4 Rev. 59.62%
6 Rev. 84.00%
8 Rev. 90.44 %
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Table4.2 Comparative analysis of needle valve revolution and

orifice diameter (D=2.5mm)

Needle valve revolution Orifice strain [%]
2 Rev. 25.31%
4 Rev. 62.41%
6 Rev. 82.32%
8 Rev. 92.31%
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Fig:4.23 Visualization of two-phase flow in

evaporator outlet (off time)
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A Study on effect of reduced pipes in electric consumption of refrigerator

Yoon Tae Lee

Department of Mechanical Engineering,
Graduate School
Pukyong National University

Abstract

The electric' consumption characteristics of a refrigerator have been
investigated experimentally by bending or reducing tube because bend
of tube or'reduction of the.diameter on faulty welding could be made
in producing, process - of a refrigerator. Among the’ components,
evaporation pressure according to-reduction of tube’s diameter in an
exit of evaporator corresponding to the-—part of low pressure and
suction line decrease and it is significantly influenced on electric
consumption. And in case of a refrigerator of indirect cooling
refrigerator, electric consumption on reduction of the diameter at the
part of low pressure increase much more rapidly as compared with one
of time divided multi cycle. When ambient temperature approach 30 =
A, the electric consumption according to change of boundary condition
such as the reduction of the diameter, ambient temperature and notch

temperature has a great effect. If notch temperature of refrigerator is set
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up highly, it can be saved for electric untii maximum 20%. By
considering variation of tube, electric consumption increase with
decrease of the diameter, and both of them are shown with linear

relationships.
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