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Feasibility Study on Aquifer Thermal Energy Storage System
by using Digital National Land Information
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Abstract

This study describes analyses on characteristics of Aquifer Thermal Energy Storage (ATES) by using digital
national land information and system simulations and its feasibility considering the distribution of thermal energy
demand. First, we made maps that show the distribution of underground characteristics in Sapporo by using a
Geographic Information System (GIS) and hydrogeological information, and evaluations were carried out on the
feasibility of ATES. Second, the heat recovery ratio of the seasonal thermal energy storage was calculated from the
distribution of thickness of aquifers and the groundwater. Areas in which the heat recovery ratio exceeds 50% account
for 41.5%. As a result of comparing the distribution of aquifer heat capacity with that of the thermal energy demand
from administrative digital information and solar energy potential, it was clarified that the aquifers in Sapporo have

sufficient capacity for space heating and cooling, mitigating the heat island and renewable energy storage.
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Fig. 1 Distribution of thickness of aquifer.
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Fig. 2 Distribution of relative frequency of thickness of

aquifer.
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Fig.3 Distribution of groundwater velocity.
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Fig. 4 Distribution of relative frequency of groundwater

velocity.
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Fig. 5 Distribution of heat recovery ratio (1st year).
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Fig. 6 Distribution of heat recovery ratio (5th year).
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Fig. 7 Distribution of relative frequency of heat recovery ratio.

Table 1
Classification of building uses and their energy intensities
[MJ/(m’*+a)]

Building Space Space Domestic Electric
type heating cooling hot water power
s 61 |- 139 77
house
Apartment 405 |- 156 113
house
Office 26 2 138 82 496
Shop 26 4 348 115 778

Hotel 228 264 53 4 57 5
Hospital 38 2 33 561 502
School 28 5 - - 54
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Fig. 9 Distribution of energy demand for space cooling.
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Fig. 11 Distribution of electric energy demand.
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Fig. 13 Distribution of relative frequency of Tp.
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