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Air-Conditioning System Using Clathrate Hydrate Slurry

Fig. 1. The cooling source section of this CHS air-
conditioning system includes a heat exchanger for CHS 
production and CHS storage tank, which are required in 
addition to the conventional system equipment. In the 
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supercooled condition. 
The relationship between temperature and density 

for CHS Type I and Type II was obtained using thermo-
couples and a vibrating type densitometer as shown in 
Fig. 4. The values measured with the vibrating-type den-
sitometer show the relationship between the temperature 
and density for the CHS formed from 20.2 mass% and 
15.0 mass% aqueous solutions.

Because the 20.2 mass% aqueous solution formed 
CHS Type I at approximately 8.1°C, it may be noted that 
the density of Type I in Fig. 4 shows measured results 
with a supercooling degree in the range of 1.5°C to 
3.5°C.

Although CHS Type I has a high density in compari-
son with an aqueous solution of the same concentration, 
Type II shows virtually the same density as the aqueous 
solution.

The thermal density (specific enthalpy) and solid 
fraction (ratio of hydrate particles in CHS) of CHS can 
be obtained from the hydrate forming line and latent 
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The CHS system comprised a refrigerator (300 RT 

 1, COP: 5.76, 4/9°C), CHS production unit (300 RT 
 1), CHS storage tank (200 m3, heat storage capac-
ity: 2 570 Mcal, cooling storage density: 15 Mcal/m3), 
chilled water primary pump (181 m3  12 m  10 kW), 
CHS primary pump (90.7 m3  7 m  2.9 kW), and 
CHS secondary pump (121 m3  24 m  13.4 kW; vari-
able current control). 

3.2 Results of Trial Calculation

Figure 11 shows the annual power consumption for 
cooling with 2 systems (excluding power for air-
conditioner fans). With the CHS system, power con-
sumption was reduced by approximately 36% in com-
parison with the chilled-water system. The main reasons 


