Trans. of the Korean Hydrogen and New Energy Society(2013. 10), Vol. 24, No. 5, pp. 444~450
DOI: http://dx.doi.org/10.7316/KHNES.2013.24.5.444

olla7] Bapgso] nixli vis QIR e

=1 =1 1 271
U3 - A muy' - wyy

LGAA AR, RS A E AT

Effects of the Intermal Structure on the Distribution
Performance of a Refrigerant Distributor
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Abstract >> The distribution performance of refrigerant distributors in air conditioner evaporators was examined
numerically and experimentally. Internal flow analysis of the distributor by CFD found that the distance from the
socket to the cone, the angle of the cone and the base area of the cone were the most important factors affecting
refrigerant distribution ability and vortex creation. To enhance distribution performance, two distributors with
improved internal structures were designed. To test these new structures, distribution performance was also analyzed
by CFD and an empirical experiment was carried out using the water-nitrogen. Experimental results on the
distribution fraction of each distributor hole showed a good agreement with the results of the CFD analysis. Thus,
the new design of the distributors enhanced distribution performance of the refrigerant distributors.

Key words : Air conditioner(3%7]), Heat exchanger(E 1.3}7]), Evaporation performance(Z%4]%), Distributor
Hu7]), Distribution performance(E-H]Al %)

. 3
Nomenclature p : density, kg/m
m: mass, kg
Q : volume, m’ Subscripts
x : quality
g : gas phase
1 : liquid phase
Greek symbols ,
n : nitrogen
a : volume fraction r : refrigerant
tot : total
TCorresponding author : bdpark@knu.ac.kr vol : volume
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Table 1 Condition for CFD analysis of current distributor

Water Nitrogen
Inlet Velocity, m/s 0.7 5.56
Volume Ratio, - 99.1 0.9
Temperature, C 25 25

Distributor 2

N
Pipe total length N7
i \ //V

[ Base area
Vertical length
250mm

7r Socket
4 o}

\~Tube

Inlet

=

current distributor..

Fig. 1 Assembly and internal structure of distributor
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Fig. 2 Hole number of distributor

Base area

Fig. 3 CFD result of the current distributor
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Fig. 5 CFD results of the distribution performance
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Table 2 Current and two new distributors

Distributors Current Mod #1 Mod #2
. ©
Figure
Height, mm H 0.74H 0.61H
Diameter, mm D 0.85D 0.88D
Volume, % 100 58 52

1. Distributor 2. PET bottle 3. 4. 5. Ball valve 6. Water flow meter
7. Air flow meter 8. Water pump 9. Nitrogen gas tank 10. Water bath

Fig. 7 Distributor performance test apparatus
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