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Characteristics of On-off Control and Hot-Gas Bypass

Control in an Industrial Cooler
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Abstract: In this study the operational characteristics of the temperature control system between an on-off
employed cooler and a bypass type cooler is analyzed. Currently an on-off controller employed cooler
which is the industry's leading type on the market for industrial coolers is used. The new type cooler is
used a bypass controller at discharge gas. The COP of the bypass controlled cooler with discharge gas is
at least 8% higher than the on-off controlled cooler. The maximum COP difference is about 20%. Based on
the results, the bypass control with discharge gas shows the possible temperature control with high
precision.

Key words: Industrial cooler, On-off type controller, Hot-gas bypass controller, Operating characteristics,
Temperature control
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Table 1: Experimental conditions

Parameters

Conditions

Chilled water flow rate [m’/s]

0.000167

Chamber temperature [C]

25, 30, 35

Chilled water outlet temperature [C]

25

Refrigerant

Load [kW]

[t
8
>,
2
it

f
Y
N,
X
il
)
)

i
og

U o (B rlo
5]
1>,

EN
o

b
IS

i
o

(

>
r\
O

e

T X

o &
£

(EI.

117

off

oX oX ofl o > oft rfr

o

)
e ot & @ o
o
o
2
2

=
S

o>
2
o8 W
o
oz
£
N
N

N o
N,
1o
o> fr
ox o o I

o T

off oX o o
o @ © qoH X
g rfo oX
H

N
o
N
e
X
it

we] Hol
ERRIEE

% AY 3

o

2
> fo i
©

ox, o

o b
o

_OrL
28
o

¢

o of = i

l

Fe AT AT F 3

& HolE = PColl A%ste] wlolg sids ¢

Z2IYe ol gate] Basdn.

>

2
o

o
o N OJ
>
)
2
=
o [l

4
89

to
2R e
- oz r=
> 0
Mo

)
%2 Mo

[ nd do
oo o
: <3
o
S
2 ¢ S
oft

z  rlo uE

ﬂd
2
2

32
¢

M EEEE

MX-100(Yokogawa)

S el

Lagke] WElE

Hpol g 22 AJA A2 - A ]ke] vl e}

v
n)
o
ol
ol
)
R
w
(e}
o
o
o
o
oot

ol ZA
[e)

s} 2 vl
e e o)t
G57) BEE Wl LB 4571 ARAIA A A G

I
1N

PALE o4O ASHOR A AdlE 57
deE Qg 999 dst R YEHe vt 59
Wy ek A web) 045 W B o
%7 EF Qlemel Ho2 Wz ey o
Sy SHIME thas) Fasth Yrlel

100

@
o

D
o
T

N
o

Discharge temperature [°C]

N
o
T

—l— Outdoor temperature 25 °C
—&— Outdoor temperature 30 °C
—@— Outdoor temperature 35 °C
0 L L T

2kW 3kwW

Load

(a) On-off control system

100

(=2} <]
o o

\

N
o

Discharge temperature [°C]

N
o

—l— Outdoor temperature 25 °C

—4— Outdoor temperature 30 °C

—@— Outdoor temperature 35 °C
T

2kW
Load

3kW

(b) Hot-gas bypass control system

Figure 1: Variation of discharge temperature with
respect to load
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Figure 2: Variation of compressor power with respect
to load
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