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Characteristics of Capacity Control of Variable Speed Water Cooler with the

Electronic Expansion Valve Open/Close Degree
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Abstract: The paper presents the characteristics of capacity control of variable speed
water cooler with the electronic expansion valve open/close degree. It is a preliminary
study on the optimum control of the water cooler system using a variable speed
compressor controlled by inverter. The electronic expansion valve controlled by the
variation of compressor speed maintains the constant degree of superheat at the
evaporator outlet, which aims to find the degree of superheat obtaining the optimum
refrigeration effect. The investigation indicates that there is a point achieving the
maximum cooling capacity by the variation of the electronic expansion valve open/close
degree with constant compressor speed.
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S'J— _g_] L%;; ;OL]E;: H o Z;};]—;}qu% };{\; .ﬁ}l’#’:} Figure 1: Schematic diagram of experimental apparatus
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Table 2: Experimental conditions

Parameters Conditions

Chilled water flow rate

. 19
(1/min)
Chamber temperature () 35
Chilled water outlet 95
temperature (C)
EEV step 0~480
Inverter (Hz) 30~90
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Table 3: Compressor application limitation

Ttem Standard Overload
condition | condition

Discharge pressure
(MPa(g)) 2.06 Max 2.60 Max
Suction pressure 099~059 |0.1~069
(MPa(g)] ’ ’ ' '
Discharge
temperature [C) 100 115
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Figure 3: Variation of condenser out pressure with
respect to EEV (Electronic expansion valve) step
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Figure 4: Variation of evaporator out pressure with
respect to EEV step

©
22

gt
SRS
N

du b
Hr ™

ol U >
T
iul
B
|
&

A
dlo

o
o
o & |y
rlo
ox
tlo of»
ob
R
ﬂl{
W g WOz A

[T )
o ofN rlo )y to

o
o)t
=3
Iz
=
k1
N
o\
4 K
a{i]

=
5
re
o ol
o
2 o
>,
[
o

f
38
o
o

o rr N —Ly 2L e Soh

N
o
4

N
H
N
N
-
5

d
N

ol
d

o rr o8

it

=

g O g pZ b )y (B b
o R oy
Lo mm

z,
N
il

o 4y

o2

)

o

ox

ofy

|o

fru

o

2

RJ

rlr

Y

Figure 3¢
Table 39 4571 gHAIZL ©lstE et
= Aoz Fo5Q2 Figure 49 =
o] A2 30, 40HzoHE A28 45
We dolAE g B o|F Aojo n

gorET o

olo

Ay

)

i

|

o2

S e 2

N

S K

o e ™ o2

=
o2
= o o

rlu o

=
4o 2 4w

o>
gl |
e o
RS g
D
jines ot
&=
=
N
pie ﬁ &
o
4 -l? off mg
TP oz o 1&
[l H}-F 19
r>~l -Dl—' ﬂllO ié: X
el T
Oﬂ L) J}{U gi rE
o rlo ftlo o
€ %% ¢ R
I go & ®
do O £ =
X 1 Hy
MO o 0 X

—- 90 Hz
40 F —©- 80 Hz
: —/\— 70 Hz
-@- 60Hz
35 —@- 50Hz
: —— 40 Hz
Q- 30Hz

3.0 r

N

High-performance
cooling capacity EEVstep line

25¢1

Cooling capacity [kW]

20 r
Chamber temperature : 35 °C
Chjlled water qutlet tempe@ture :25°C

15 !
120 160 200 240 280 320

EEV step

Figure 5: Variation of cooling capacity with respect
to EEV step
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Figure 6: Variation of compressor power with respect

to EEV step

Chamber temperature : 35 °C

Chilled water outlet temperature : 25 °C
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Figure 8: Variation of superheat with respect to EEV
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Figure 7: Variation of mass flow rate with respect to

EEV step
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