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Open-air BATHING (Onsen – Japan) 



Open-air BATHING (Onsen – Japan) 

Dogo Onsen in Ehime 
Prefecture on the island 
of Shikoku is said to be 
the first recorded in 
Japanese history - dating 
back to around the year 
712. 

Onsen have always been 
important to the Japanese 
people.  

the act of cleansing and purifying 
the body - Buddhism 



Open-air BATHING (Onsen – Japan) 

And it isn’t just humans who are attracted 

to open-air bathing 



Open-air BATHING (Onsen – Japan) 

Jozankei-onsen Hot Spring Zao-onsen Hot Spring 

very popular among 
people as "water to 
nurture the health in 
children" and "water for 
making skin light, 
smooth and beautiful." 

located in Shikotsu-Toya National Park. 
Jozan-gensen-koen Park is located in 
the center of town. There, you can 
enjoy forest bathing and a stroll on the 
promenade along the Toyohira-gawa 
River, which has hot water springing 
from its bottom 

On both sides of the 
Ginzan-gawa River which 
runs through the town 
of Ginzan-onsen, you 
can find inns comprising 
three to four levels, with 
wooden balconies.  

Ginzan-onsen Hot Spring 



AN ONSEN MAP! 
 
AND NOT  A 
 
MANIFESTATION 
AREA MAP 



hot spring resorts 



Onsen Binary Systems 

“Since we didn’t plan to make steam or flash cycle geothermal plants 
– which require very high temperature geothermal fluids – we didn’t 
need to find and dig new wells,” Kaoru Taniguchi, a worker at 
Department of Local Deployment, Town of Shinonsen, said. “We just 
installed a geothermal system at a spa where abundant hot water 
existed.” 

Simplified diagram of a “Onsen” binary 
geothermal plant at Yumura Onsen, Credit: The 
Town of Shinonsen 



Onsen Binary Systems 

2 x 20 kW 

Binary geothermal 
power plants, or 
“Onsen” Binary 
plants, use chemical 
fluids known as a 
second liquid (e.g., 
Isobutene and n-
Pentane) that boils 
at a lower 
temperature than 
water.  



Onsen Binary Systems 

400-KW Onsen Binary Geothermal Power Plant at Tsuchiyu, 
Fukushima Prefecture, Credit: Genki Up Tsuchiyu Company 



Onsen Binary Systems – Yumura Onsen 

“At the very beginning, some community members worried that we 
would lose our spring water,” Taniguchi said. “We explained that we 
don’t lose water. To generate electricity, we only lose some heat from 
spring water, which is already available at the ground surface. Once 
they understood that we don’t dig new wells and draw extra water 
from the underground, we got their blessings.” 

The system generated about 140 MWh of electricity, out of which 
about 72 MWh is used at Yakushiyu spa and charge an energy storage 
(10 kW) 



Open-air BATHING 

In Iceland 70% of primary energy consumption is from geothermal 
energy, and 100% of primary energy in the country is renewable. 

ICELAND 



Open-air BATHING (ICELAND) 



Open-air BATHING (ICELAND) 

Blue Lagoon Geothermal Spa in Iceland 



INDUSTRIAL USERS (ICELAND) 

Geothermal energy has been used in Iceland for 
drying fish for about 25 years. The main appllication 
has been the indoor drying of salted fish, cod heads, 
small fish, stockfish, and other products. The annual 
export of dried cod heads is about 15,000 tons. 



INDUSTRIAL USERS (ICELAND) 

Once landed, the seaweed is chopped 
and dried on a band dryer that uses 
large quantities of clean, dry air 
heated to 85°C by geothermal water 
in heat exchangers. The plant has 
been in operation since 1976, and 
produces between 2,000 and 4,000 
tons of rockweed and kelp meal 
annually using 34 l/sec of 107°C water 
for drying.  

Seaweed Drying 

Since 1986, a facility at Hædarendi 
in Grímsnes, South Iceland, has 
produced commercially liquid 
carbon dioxide (CO2) from 
geothermal fluid. 

manufacturing carbonated 
beverages, and in other food 

industries 



Snow Melting (ICELAND) 

In downtown Reykjavik, a snow-melting system 
has been installed under the sidewalks and 
streets over an area of 50,000 m2 

Iceland's total area 
of snow melting 
systems was about 
920,000 m2 in 
2008, of which 
about 690,000 
m2 are in 
Reykjavik. 
 
The annual energy 
consumption 
depends on the 
weather 
conditions, but the 
average is 
estimated to be 
430 kWh/m2. 



Fish (Salmon & Trout) Farming - 
ICELAND 

Geothermal water, 
commonly at 20-50°C, 
is used to heat fresh 
water in heat 
exchangers, typically 
from 5 to 12°C.  

Apart from space heating, one of Iceland's oldest 
and most important usages of geothermal energy is 
for heating greenhouses. For years, naturally warm 
soil has been used for growing potatoes and other 
vegetables. Heating greenhouses using geothermal 
energy began in Iceland in 1924. 

Green Houses (ICELAND) 



Sumber: Geothermal Center of Excellence 



Tantangan – Kebijakan/Regulasi 

Sumber: Geothermal Center of Excellence 



Kebijakan/Regulasi – Take Action 

Sumber: Geothermal Center of Excellence 



Take Action - Initiatives 

Sumber: Geothermal Center of Excellence 



Take Action – Initiatives –  
Research on Ground Source Heat Pump (GSHP) 

Sources of Ground Heat 

GSHP 



Take Action - Initiatives 

Sumber: Geothermal Center of Excellence 



Take Action – Initiatives – Doing 
Research - Improve 

Sumber: Geothermal Center of Excellence 



Research & 
Networking  

Innovation, 
Technology 
& Initiatives 

Education 
& Training 

Commercial 
Cooperation 

Policy Action 

MAIN FOCUS AREAS 
 
HOW CAN YOU CONTRIBUTE? 



Pemanfaatan 
Langsung 

(Direct Use) 

Sumber 
Panas 
(Heat 

Resource) 

Technology 

Komoditas 
Pengusahaan 
(Commodity) 

Model 
Pengusahaan 

(Business 
Model) 

1. Manifestasi permukaan 
2. Waste heat (fluida sisa) 
3. Gradient temperature 
4. dsb 

1. Large Scale 
2. Small-Medium Scale 
3. Micro Scale 
4. CSR 
5. Pilot project/research 
6. dsb 

1. Heat pump 
2. Heat exchanger 
3. Binary plant 
4. Mini-Geo 
5. dsb 

1. Agriculture 
2. Aquaculture 
3. Poultry, Dairy 
4. Industri 
5. Wisata 
6. dsb Modified from Geothermal Center of Excellence 



Sumber: Geothermal Center of Excellence 



Produk Industri Kecil dan Menengah di Sekitar Area Darajat 

Sumber: Geothermal Center of Excellence 



Sumber: Geothermal Center of Excellence 

Manifestasi Permukaan Area Darajat 



 



 
POTENTIAL OF HEAT  

FROM HOT SPRINGS (MANIFESTATION) 



No. Surface Manifestation 
Surface 

Temperature (oC) 

Flowrate 

(L/s) 
Heat Load (MW) 

1 Ciracas Hot Springs 41.6-46 0.2 0.04 

2 Batu Gede Hot Springs 42.1-45.5 0.2-1 0.11 

3 Kawah Domas Hot Springs 85.5 -91.1 0.3-2 0.41 

4 Kancah Hot Springs 31.1-34.5 3.3-5.1 0.57 

5 Cimanggu Hot Springs 34.1-35.2 2.3-2.85 0.37 

6 Maribaya Hot Springs 45.1-46.6 0.23-1.1 0.13 

7 Patuha Hot Springs 35-83 2-15 2.07 

8 Cimanggu Hot Springs 40-55 7.82-15.87 2.33 

9 Rancawalini Hot Springs 40-55 7.17-15.87 2.27 

10 Cibuni Crater Hot Springs 85-90 >3 1.06 

11 Ciwidey Hot Springs 70-90 >4 1.30 

12 Wayang Windu Hot Springs 39-66 15 3.25 

13 Kawah Kamojang Hot Springs 90-93 2 0.74 

14 Kawah Hujan Hot Springs 94 2 0.76 

15 Citepus Hot Springs 55-60 2 0.47 

16 Ciseeng Warm Springs 44.3 0.5 0.09 

17 Cibodas Hot Springs 65.7 0.13 0.04 

18 Ciherang Hot Springs 1 39.3 0.03 0.00 

19 Ciherang Hot Springs 2 35.3 0.17 0.02 

20 Cisaketi Hot Springs 3 42.1 0.33 0.06 



No. Surface Manifestation 
Surface 

Temperature (oC) 

Flowrate 

(L/s) 
Heat Load (MW) 

21 Cipanas Karang Hot Springs 71.2 0.07 0.02 

22 Muhinin Hot Springs 40 0.03 0.00 

23 Sarimaya Hot Springs 61.2 0.08 0.02 

24 Cipanas Cikuluwung Hot Springs 47.2 0.15 0.03 

25 Cihideung Hot Springs 46 0.18 0.03 

26 Kawah Ratu-G.Salak Hot Springs 1 45.9 2 0.38 

27 Kawah Ratu-G.Salak Hot Springs 2 40.3 1 0.17 

28 Panulisan Warm Springs 44-52 2 0.40 

29 
Tanggeung-Cibungur-Cibuni Hot 

Spring 1 
70.5 2 0.58 

30 Cipanas-Pacet Warm Springs 40 0.8 0.13 

31 G.Kromong Hot Springs 57 4 0.94 

32 Talaga Bodas Hot Springs 68.1 7 1.95 

33 Kawah Mas Hot Springs 79 0.17 0.05 

34 Kawah Manuk Hot Springs 65 0.17 0.05 

35 Cibeureum Leutik Hot Springs 32 0.25 0.03 

36 G. Masigit-Guntur Hot Springs 45 2 0.37 

37 Cilayu Hot Springs 61 1 0.25 

38 Subang Hot Springs 1 60.5 2 0.50 

39 Subang Hot Springs 2 60.8 0.5 0.13 

40 Subang Hot Springs 3 60.9 0.5 0.13 



No. Surface Manifestation 
Surface 

Temperature (oC) 

Flowrate 

(L/s) 
Heat Load (MW) 

41 Subang Hot Springs 4 60.7 0.5 0.12 

42 Cibingin Hot Springs 54.2 3 0.67 

43 Ciater Hot Springs 44-46.9 2 –  15 1.60 

44 Batu Kapur Hot Springs 39.4-40.1 2.2  –  3.9 0.50 

45 Cisolok Hot Springs 1 103 10 4.13 

46 Cisolok Hot Springs 2 99 10 3.98 

47 Cisolok Hot Springs 3 82 10 3.33 

48 Cisolok Hot Springs 4 101 10 4.05 

49 Cisolok Hot Springs 5 96 10 3.87 

50 Kawah Karaha Hot Springs 91 1.6 0.59 

51 Galunggung Hot Springs 1 50 2 0.41 

52 Galunggung Hot Springs 2 60 3 0.74 

53 Galunggung Hot Springs 3 60 3 0.74 

54 Galunggung Hot Springs 4 61 3 0.75 







 
POTENTIAL OF GROUND HEAT 
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TYPES OF GEOTHERMAL SYSTEM 
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AREA PANAS BUMI YANG TERKAIT DENGAN 

AKTIVITAS VULKANIK 
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AREA PANAS BUMI YANG TIDAK TERKAIT 

DENGAN AKTIVITAS VULKANIK 
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HOT SEDIMENTARY BASIN  

IN NORTH WEST JAVA BASIN 



 

1 
PROFIL TEMPERATUR SUMUR-SUMUR HASIL 

PENGEBORAN OIL MENUNJUKAN ADANYA GRADIEN 

TEMPERATUR 



 

1 
PROFIL TEMPERATUR SUMUR-SUMUR HASIL 

PENGEBORAN OIL MENUNJUKAN ADANYA GRADIEN 

TEMPERATUR 

Contour map of heat flow of Onshore NW Java Basin (Suryantini, 2007) 



 

1 
PROFIL TEMPERATUR SUMUR-SUMUR HASIL 

PENGEBORAN OIL MENUNJUKAN ADANYA GRADIEN 

TEMPERATUR 

Contour map of temperature of Onshore NW Java Basin (LAPI ITB, 2014) 

Depth=3000 m 
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Basement 

THE SUBSURFACE FORMATION LAYER  

IN THE VICINITY OF JABABEKA (10X10 KM²) 
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THE MODEL DOMAIN (SIMPLIFIED, 5 KM X 5 KM ) 

The conceptual, low-enthalpy, geothermal reservoir extends 

5km×5km horizontally 



14 THE MODEL PARAMETERS 

Case 1 

Production 

rate (m³/h) 

Case 2 

Re-injection 

temperature 

(ºC) 

Case 3 

Reservoir 

thickness 

(m) 

Case 4 

Reservoir 

permeability  

(m²) 

Case 5  

Well 

Spacing 

(m) 

Case 6 

Porosity 

(Fraction) 

A 75 28ª 100ª 1E-13 (0.1D) 600 0.05 

B 150ª 40 200 1E-14ª 1200ª 0.1ª 

C 300 70 400 1E-15 2000 0.2 

ª Denotes reference parameter values  
  (i.e parameter values when other parameters are being varied) 



20 

THE SCENARIOS 

Simulation Case 1 

Worst Case 

Case 2 

Best Estimate 

Production flow rate (m³h) 300 150 
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20 

THE SCENARIOS 

Simulation Case 1 

Worst Case 

Case 2 

Best Estimate 

Production flow rate (m³h) 300 150 

k = 1E-13 m² 



 
POTENTIAL OF HEAT  

FROM WASTE FLUID FROM POWER PLANT 





 
THANK YOU 

 

INNOVATE, INITIATIVE, COLLABORATE,  

TAKE AN ACTION,  

MAKE A CHANGE 


