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Chilled Water Feed System operable under Large Temperature Differences and
equipped with High-efficiency Centrifugal Refrigerating Machine

by Sadayoshi TAKAHASHI, Takanori NAKAMURA, & Shinya ISHIHARA

A chilled water feed system, operable under large temperature differences and equipped with our newly developed high-efficiency,
inverter-driven, centrifugal refrigerating machine, has been delivered to a gold ore mine. This system was designed to handle a 20
temperature difference at system inlet (25°C) and outlet (5C), and a refrigeration machine temperature difference of 12°C. This setup
enables a refrigeration machine COP = 6.3 and system COP = 5.05. Under maximum load during the field test, a COP of 5.76 was
attained. The chilled water temperature can also be controlled to minimize environmental impact in the mine. This system makes full
use of the high-efficiency, inverter-driven, centrifugal refrigeration characteristics and is capable of reducing CO, emission during par-

tial load and load fluctuation conditions.

Keywords: High-efficiency, Centrifugal refrigerating machine, Chilled water feed system operable under large temperature differences, Hishikari
Mine, In-mine reduction of environmental inpact, Pump electric power reduction, Coefficient of performance, System efficiency, Partial

load, CO, reduction
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Fig. 1 System comparison table
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Temperature and flow show the values of system specification.
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Fig. 2 Large temperature difference chilled water flow
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11-04 02/230

ERNERA N — & BRE) & — R oihk

K1 EEEA oN— FEREY S — R a2 7 AH#OT
Table 1 High-efficiency centrifugal refrigerating machine system specification
[ 3oy iR =y B 1%
Equipment name Specification Number | Power (kW) Remarks
LEM RTVF040V M E )= & — R iy ofi b
Model High-efficiency centrifugal refrigerating machine 222
ki 1395 kW )
Capacity 397 USRt 25)0
= AT LML P (H77)
k] S Technical spec. for Output
= ystem spec. ;
E machine
& =}
NoA < = I}I:Et 25T 17C
5Kt 2 e
Refrigerating & B Hi 5.0C 5.0C 1 I/; /e/r\t;rydgrlzéz
machine E Outlet : ’ v v
H71-R-04 = o
5 . .
Flow rate 1000 L/min. 1670 L/min. 6.5 kVA
(Hli b D)
. AL 32C Auxiliary power
& % 2 Inlet
¥ & C HI 5
§ E] "2 Outlet s7C
LES| wm
© 4660 L/min.
Flow rate
B
IR 1653 kW
Cooling capacity
No.4 AH 37C
B Inlet 1 5592 A 2N— % ERiE)
Cooling tower HI . . Inverter drive
H71-CT-04 Outlet 32C
Flow rate 4740 L/min.
A TINT WA AR
BB E Y T Model Back pull-out end suction volute pumps
Chilled water feed it 1670 L/min. 1 75 ﬁ)\h%ﬁ.ﬁ
pump Flow rate Direct drive
H71-P-07 e o
Total head
TE T3 A A
Model Back pull-out end suction volute pumps
wHAA T o L
Cooling water pump Fl (an " 4660 L/min. 1 30 I/;//r\t f;ﬁﬁ
H71-P-08 ow rate verte ve
W
Total head 22m
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Temperature indicated in this figure shows industrial water
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Fig. 4 Operating rang of industrial water load fluctuations
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Table 2 Facility coefficient of performance
. WO | WHBRCOP | Rk COP
ldcectls B | fEN | Refrigerator Facility fi%

Equipment Model | Capacity | coefficient of | coefficient of | Remarks

flame (kW) | performance | performance
No.4
R NmE =
SAERE | pryp | 1905 THH
Refrigerating 6.3 5.05 New
> 040V kW .
machine construction
H71-R-04
No.3 NoA5H§I
— Xk | 19DH EEEES
Refrigerating | 230EC 882 kW 4l 350 Renewed
machine to No. 4
No.2 fEHH
y—REubE | 19DH Continued
Refrigerating | 160E 697 kW 45 400 use of
machine existing
facility
No.l EH
F—REGuikg | 19DH Continued
Refrigerating | 160E 813 kW 44 368 use of
machine existing
facility
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Fig. 5 Operation condition load data during field-test
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Partial load performance and Operation record
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Fig. 6 Operation conditions during max. summer load.
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