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Ice Thermal Storage Systems with High-efficiency Heat-pumps
for Tokyo Subcenter Metro Subway Line

by Yasunari KURIHARA, & Takehiro KOYAMA

Ice thermal storage systems equipped with high-efficiency heat-pumps have been installed in air-conditioning facilities of Tokyo
Subcenter Metro Subway line stations. The main features of these systems are: 1) Use of compact, high-efficiency heat-pumps, 2) Use
of compact, high IPF (Ice Packing Factor) container type ice storage tanks, and 3) Use of an optimal air-conditioning control system
which can match particular subway power consumption and air conditioning load factors. Compared to using conventional such air
conditioning systems, the implementation of these ice thermal storage systems are expected to achieve a 40% reduction in annual run-

ning cost and a 24% reduction (670 tons) in CO, emission.

Keywords: Heat-pump, Ice making mode, Cooling ice melting mode, Chilling mode, Ice thermal storage system, Ice packing factor, Ice storage

tank, Power consumption, Load prediction, Peak adjustment
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Fig. 1 Comparison in electric power peaks
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Table Delivery specifications
e AES Bk iR
Station name Name of equipment Quantity Specifications
K] 961 KW
Ice making capacity
t—FRST EHhE))
Heat-pump 1% Chilling capacity 1206 kW
FERTBE e
75 M i Compressor 90 kW > 5153
Meiji-jingumae KB R 3 )
Ice storage tank 63 Total thermal storage capacity 20130 MJ
7L — P At S A B
Plate type heat exchanger 13 Exchange calorie 1225 kW
IR Bt A 1
Control panel
Rk 828 kW
Ice making capacity
v—RYT JEHRET)
Heat-pump 13k Chilling capacity 1161 kW
LA B 2
bz Compressor 0 kW <51
Kita-sando IRE BN GRFEEGE))
Ice storage tank 123 Total thermal storage capacity 19370 MJ
Bty A B
Heat exchanger 1 Exchange calorie 1179 kW
I B 1T
Control panel
LK) 532 KW
Ice making capacity
t—FRST sEHRE )
Heat-pump 2% Chilling capacity 935 kW
WriE=TH JE i B N
Shinjuku-sanchome Compressor N0 kW x 45
IR A HratE e
Ice storage tank 113 Total thermal storage capacity 24880 MJ
IR A Lifi
Control panel
K] 708 KW
Ice making capacity
t—FRYT B RE
Heat-pump 13 Chilling capacity 1419 kW
HORT 1 JEARE N
Higashi-shinjuku Compressor 90 kW x 513
IRE BN Gt kR
Ice storage tank 73k Total thermal storage capacity 16544 M]
I A 1
Control panel
BOKRES)
Ice making capacity 866 kW
t—FRST - EHHE )
Heat-pump 1% Chilling capacity 1212 kW
75 LA 1 i B N
Nishi-waseda Compressor 90 kW X 5%
I A HratE e
Ice storage tank 8% Total thermal storage capacity 20240 MJ
IR Bk 1 e 1 T
Control panel
BKiET) 10 KW
Ice making capacity
t— RIS Ji JBHRET)
Heat-pump 13 Chilling capacity 1008 kW
MERI D54 JE AR 90 kW X 4%
Zoshigaya Compressor H
IR B ARt Bk
Ice storage tank 73k Total thermal storage capacity 16820 MJ
R -
Control panel
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Fig. 2 Ice making mode flow chart
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Fig. 3 Cooling ice melting mode flow chart
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Fig. 4 Chilling mode flow chart
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2008.8.14 Thermal storage capacity - Air conditioning load capacity graph (Zoshigaya Station)

100 2500
%0 e—MRr7
e /e LI
2

\ Heat pump stop
time zone

g
MJ/h

g

=
g
KSR

Air conditioning load capacity

-
g
—/

e D d 22888 %288 88

RPN B

Air conditioning load capacity

PR B — REhB AR G

Thermal storage capacity Designed thermal storage capacity

5 HMEFEISHHUEIKT— 5
Fig. 5 Zoshigaya Station data
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