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Abstract 
The aim of this summary is to analyze the status of direct uses of 

geothermal energy in Japan for space heating of houses and greenhouses, 
domestic hot water supply, fish breeding farm heating and snow melting, by 
combining the inlet temperature and the flow rate of each installation. Then. 
the total instal led thermal power of 165MWt and the total thermal energy used 
of 100' MWt are estimated. They result in the average load factor of 60%. The 
rate of oi I saved by geothermal direct uses is also evaluated 0.04%. 

1. Introduct i on 
In Japan, geothermal energy is directly used in a number of sites not 

only in Hokkaido and Tohoku. both the cold regions where demand for heat is 
strong. but also in Kyushu, the mi Id region but blessed with thermal spr ings. 
for such purpose~ as elevation of agri- and aqua-cultural productivity as wei I 
as value-added of the products by heating. 

So far several aspects of the direct uses of geothermal energy in Japan 
have been reported in Geothermal Resources Counci I. TRANSACTIONS as fol lows: 
(1) The snow melting systems (Sekioka et al., 3. 639-642, 1979). 
(2) The large-scale national projects (Sekioka and Fujitomi. 5. 567-569. 
1981) • 
(3) The .Ieading installations' of each appl ication (Sekioka. 8, 163-167, 1984). 
and 
(4) An statistical analysis of inlet temperatures. flow rates and load factors 
(Sekioka, 10. 39-42, 1986). 

In order to provide further information of each direct use appl ication in 
Japan. statistical analysis has been car.ried out in succession to the report 
of 1986. 
2.Combination of inlet temperature and flow rate 

Taking the inlet temperature I inearly on the ordinate and the flow rate 
logarithmically on the abscissa. the both parameters of direct uses are 
composed for space heating, agriculture. aquaculture and snow melting as shown 
in Fig.1. The numeral in each block indicates the number of instal lations. 
Classifying the inlet temperature below 40·C with I. between 40.1 and 60·C 
with m and above 60.1°C with h. whi Ie the flow rate below 50 I/min with L. 
between 50.1 and 500 I/min with M and above 500.1 I/min with H. we can 
characterize each appl ication' as fol lows: 
(1) In space heating and hot domestic water supply. the primary is mM fol lowed 
by mL and hM. 
(2) In agriculture. the primary is also mM, fol lowed by hM and IL. 
(3) In aquaculture, the primary is IH. fol lowed by 1M and mM. 
(4) Snow melting is. divided into the two groups, mM for burried pipe Systems 
and IH for sprinkl ing systems. 
and 
(5) In the whole appl ication including additionally industries and animal 
husbundries, the primary is mM. fol lowed by IH. hM and 1M. 
3.Thermal power and thermal energy 

The total instal led thermal· power and the total thermal energy used are 
estimated for each appl ication and prefecture to express in Tables 1 and 2 
with the grand totals of 165 MWt and 100 MWt. respectively. Then. the average 
load factor is 60%. The rate of oi I saved with geothermal direct uses is also 
evaluated 0.04% in al I. 

Fig.l. Composition chart of the inlet temperature and the flow rate for 
several direct use appl ications. Numera'is in each gr id indicate the number of 
instal lations. A:Space heating and hot domestic water supply, B:Agriculture. 
C:Aquaculture. D:Snow melting and E:The whole. 
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Tab I e 1. 	 Insta.1 led Therma I Power of Direct Uses of Geotherma I Energy in Japan 
(Apr ii, 1988). 

* I Space Agri Aqua- Snow Pool Industry Stock 1 Total 
Pref.1 heating culture culture melting breeding 1 

I MWt MWt MWt MWt MWt MWt MWt I MWt 
-----1----------------------------------------------------------------1------­

HK 1 9.47 18.01 0.92 3.81 0.65 0.45 133.31 
AO 1 0.73 O. 12 0.03 1.40 1 2.28 
IW I 3.22 I 3.22 
MY 10.19 1.65 0.03 0.74 12.61 
AK 1 0.85 7.19 1.21 1.18 0.52 0.82 I 11. 77 
YT 10.08 0.00 .3.29 1.81 15.18 
FS I 1. 95 I 1. 95 
GM 1 9.69 1.81 0.39 1 11.89 
TG 10.09 0.05 0.05 10.19 
NN I 1. 85 0.40 1. 14 0.01 1 3.40 
SZ I 0.86 1. 27 3.58 0.10 1 5.81 
GF 121.12 0.40 1.01 0.21 122.74 
HY 1 0 . 09 1 0 . 09 
WK I 0.17 10.17 
OK I 0.12 0.02 1 0.14 
SN I 0 . 0 1 0.35 I 0.36 
YG I 0.20 I 0.20 
SG I 0.01 I 0.01 
KM 1 0.96 0.93 1.06 I 2.95 
01 I 5.54 20.52 4.24 I 30.30 
KG I 3.45 8.24 12.92 0.08 0.02 0.10 1 24.81 

------1----------------------------------------------------------------1------­
Total I 55.00 61.83 27.86 13.30 3.90 1.29 0.20 1163.38 

*) Abbreviation of the name of Prefectures is refer to Table 2. 
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Table 2. Thermal Energy l:lsed of Direct Uses of Geothermal Energy in Japan 

(Apr ii, 1988). 

* I Space Agri- Aqua- Snow Pool Industry Stock I Total 
Pref.1 	heating culture culture melting breeding I 


I MWt MWt MWt MWt MWt MWt MWt I M\vt 

~----1----------------------------------------------------------------1-------

HK I 6.91 11.79 0.92 1.34 0.55 0.23 121.74 
AO I 0.37 0.05 0.03 0.70 I 1.15 
IW I 1.15 11.43 
MY I 0.13 1.43 0.03 0.20 I 1.51 
AK I 0.44 3.51 1.21 0.33 0.26 0.47 I 6.22 
YT I 0.04 0.00 3.29 0.50 I 3.83 
FS I 1. 95 I 1. 95 
GM I 3.00 0.65 0 . 20 r 3. 85 
TG I 0 . 03 0 . 03 0.02 I O. 08 
NN I 0.98 0.21 0.31 0.00 I 1.50 
52 I 0.39 0.66 2.69 0.04 I 3.78 
GF I 11. 09 0.40 0.33 0.04 I 11. 86 
HY r 0 . 0 1 I 0 . 0 1 
WK I 0.07 I 0.07 
OK I 0.07 0.01 I 0.08 
SN I 0.01 0.09 I 0.10 
YG I 0.05 I 0.05 
5G I 0 . 00 I 0 . 00 
KM 1 0.38 0.48 1.06 I 1.92 
01 I 4.17 14.22 4.24 122.63 
KG I 3.34 3.73 7.65 0.08 0.01 0.03 I 14.84 

------I------------------~---------------------------------------------1-------

Total I 31.34 37.32 21.60 4.47 3.09 0.71 0.07 I 98.60 
------1---------------------------------------------------------~------1-------

Load I 57% 60% 78% 34% 79% 55% 35% I Mean 
Factor I I 60% 

*)Abbreviation of the name of Prefectures is as fol lows; HK=Hokkaido, AO=Aomori, 
IW=Iwate, MY=Miyagi, AK=Akita. YT=Yamagata. F5=Fukushima, GM=Gumma, TG=Tochlgi. 
NN=Nagano. SZ=Sizuoka. GF=Gifu. HY=Hyogo. WK=Wakayama, OK=Okayama, SN=Shimane, 
YG=Yamaguchi. SG=Saga, KM=Kumamoto, 01=Oita and KG=Kagoshlma. 
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