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New Air Conditioning Systems Using Hydrate Slurry
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NKK has developed a CHS (Clathrate Hydrate Slurry),
which has great cooling capacity and pumpability. The uti-
lization of CHS in air-conditioning systems is expected to
reduce pumping power consumption and capital cost due
to downsized piping and tanks. The CHS air-conditioning
system has been applied to an office building in NKK
Keihin Works. The operation during Y2000 summer re-
vealed that the pumping power consumption was reduced
to 50% of that for chilled water system. Based on the ob-
tained data, we also conducted a feasibility study on the
CHS air-conditioning system applied to a large office build-

ing.
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Fig.10 Energy consumption of office building
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Photo 10 CHS (Clathrate Hydrate Slurry)
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Fig.30 Characteristic of heat exchange on air condi-
tioner
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Fig.40 Comparison of the ratio of pumping power
consumption (example of experimental results)
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Fig.50 Flow rate vs differential pressure on the piping
system of air conditioning side
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Fig.60 Items of power consumption on CHS system
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Fig.70 Air conditioning load pattern on the maximum
day

350
300
250 |~
200
150
100

50

]

Load , Gcal/m

]

9 10 11 12

6 7 8
Month
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months
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Table 10 Specifications of pump on respective air
conditioning system

Piping Specifications
system | Flow rate x total head Electric power
X number
121m*h x 30mx 2 16.5kW x
121m¥%hx 50mx 2 27.7TKW x
121m*h x 40mx 2 22.1kW x
61m’h x 30mx 2 8.3kW x

Non storage Closed
Water storage | Open
Ice storage Closed
CHS storage Open
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Fig.110 Relative annual electric power consumption
on respective air conditioning systems

s.00000
ooo0o0oo0ooOocO0oO0oooooooocOoO0OOoonooono
oooooooooooooooooooooooooo
oooooooooooooooOoooooooooon
oooooooooooooooooooooooooo
ooo0ooooOocOoOoooooocOoooono
oooooooooooooOoOoOoooOoooooooo
oooooooooooooOoOoOoooOoooooooo
oooOooooOooOoooooooooooooooo
oooooooooooooooooooooogon
oooooooooooooooooooooooooo
oooooooooooooOoOoOoooOoooooooo
ocoooocooooooo



goboooooooooooo NKK O O No.174 (2001.8)

000000000000 00000000000 Doooooo
0000000000000 000000000000 1)0000."0000000000000000000Oo”.
000000000000 Ooo0OoOoOooOooooOonl ECO INDUSTRY(1999). Vol.4, No.1, pp.11-19.
000000000 OO0O0ODOO0OooOooooonan 20000 .“0D00000000D0OO0OOoOO".NKKOO .
(NEDO)(D)O OO DODDDD00D0O0000000O0 No.166, pp.65=70.

00000 3y0000 .“000D00000DbO0DU0ooOOoOooDOoDOoOOO

OOooo". 00000 . No.61, pp.20-22.

40000 .“0000000000000D0OoDOooOoOODO
00oOooooooOo .000oooo0ooo . Vol.39, No.1,
pp.4045.

<ggoooog >
goooboooooobooooobooo
0 Tel. 044 (322) 60360 0 OO OO

O stakao@lab.keihin.nkk.co.jp



