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ABSTRACT: Screw compressor type chillers are widely used in refrigeration for capacity
over 30RT. In general, chillers operate under part-load conditions. Therefore, information on
characteristics at part-load is very important in view of chiller performance and energy eco-
nomy. In this study, performance tests of part-load and economizer system using R22 and
R407C have been performed for various secondary fluid temperatures. Adoption of an econo-
mizer system increased the cooling capacity and improved COP except for lower part-load
condition when injection volume ratio is 1.01. For the same cooling capacity condition at part-

load, COP of both non-economizer and economizer system showed similar values.

Key words: Screw chiller(=3 & W%7]), Part-load(F2%3}), Economizer(o] Zx=v}o]A), R22,

R407C
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Table 1 Specification of screw compressor

Number of male/female rotor lobes 5/7

Outer diameter of male rotor 107.50 mm
Outer diameter of female rotor  104.92 mm
Wrap angle of male rotor 244°

Rotor length 122 mm
Built-in volume ratio 24

Economizer port built-in volume ratio 1.02, 1.17

Economizer port diameter 12 mm

Had

Table 2 Specification of condenser

Shell inside diameter 299.7 mm
Number of pipe 76

Pipe length 1209 mm

Pipe outside diameter 19.4 mm

pipe inside diameter 159 mm

Table 3 Specification of evaporator

Shell inside diameter 277 mm
Tube outside diameter 15.9 mm
Tube layout pitch 20 mm
Overall nominal tube length 1664 mm
Number of tubes 116
Number of tube passes 2
Number of baffles 14

Table 4 Specification of economizer heat ex-—

changer
Size 520 mm X 110 mm X 76 mm
Plate number 28
Each plate area 0.0572 m®
Plate pitch 2.7 mm
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Table 5 Properties of refrigeration oil

Property Value
Density at 15C 974 kg/m®
Flash point 250C
Viscosity at 40C 170 mm%/s
Viscosity at 100C 17.2 mm%s
Pour point : —-247C
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Fig. 3 Cooling capacity and COP with respect to load condition of R22 (reference case (subscript 0):

R22; Tcond, #=32TC; Tevap, ot =17C).
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