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I have been launching renewable/efficiency ESCo’s in local areas. Biomass, 
Heat/Cool, Efficiency are our emphases.
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Local ESCo’s Development History

Ohisama Shimpo Energy
(Nagano, Iida)

Local Energy Service C
om

panies

Central 
Develop

er

Support
Lead as C

EO

Bizen Green Energy
(Okayama, Bizen)

Lead

Ohisama Energy Fund
(Nagano, Iida)

Shizen Energy.Com
(Tokyo, Nakano)

Sustainergy
(Tokyo, Takanawa) EneWaza Chinter

(Tokyo, Takanawa)

(Tokyo, Ebisu)

・Wood Biomass
・Biogas
・International partners
・New business development

Kankyo Energy Hukyu
(Iwate) Shiwa Green Energy

(Iwate, Shiwa)

Ohisama Corporation (Miyagi, Ishinomaki)

Kesennuma Chiiki Energy Development
(Miyagi, Kesennuma)

Osaki Mirai Energy (Miyagi, Osaki)
Kami Green Energy (Miyagi, Kami)

Satoyama Energy
(Kumamoto, Aso)

Nagashima Tairiku Energy
(Kagoshima, Nagashima)

CUC Energy
(Chiba, Ichikawa)

Background

Arthur D. 
Little

(US・Japan)

Accentu
re

(Tokyo)

U of 
Chicago
(Master 

Business)

U of 
Tokyo

(Chemical
Engineer)

Mgmt. Consulting
(IT>Tech./Env’t)

Local Energy Business
(Develop stage, own funds)

Local Energy Business
(Develop & Increase stage, local bank finance)

・Project development as 
investment
・Provide capable persons
・Recover investment after 
project realized

2004- 2010-

・Wood Biomass > further

> Biogas

> Wood Biomass

・Wood Biomass

> Biogas

Central Developer removes early-stage risks of local companies.
As a result local projects are realized one after another.
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I have formed local energy service JVs in 10 country sides of Japan, realizing 
new ways of energy efficiency and renewables, empowering communities. 
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Local Joint ESCo’s Business Model

Nagashima, Kagoshima

Nagashima
Tairiku Energy

Izumi Kankyo
Energy

（in preparation）

Izumi, Kagoshima

Satoyama Energy

Aso, Kumamoto

Shareholders
Chicken Farm
Potato Aggregator
Chamber of Commerce
Vice Mayor(former)

Pig Farm
Fishery Union
Local Bank
EneWaza Chinter

Tanegashima
Kankyo Energy
（in preparation）

Nishinoomote, Kagoshima

Ø Wood Gasification CHP 
(Heat/Cool for 2hotels)
400kWe x2,  AHT(DE)

Tohoku Region

Kesennuma Chiiki
Energy Development

Kankyo Energy Hukyu/
Shiwa Green Energy

Ø Wood Chip Boiler O&M
（Hot Spring Spa）

Ø Wood Chip Boiler – District 
Heating/Cooling
（Town office, houses, etc.）

Each location has 2-3 members (max 10), doing O&M hands-on, as well as new 
projects development. 
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We coordinate and integrate all parts of chain to complete the whole scheme. 
Public entities will be stable counterparts, adding viability to this local system.
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Business Scheme    Entities and Contracts

Shiw
a

G
reen Energy

Public Spa

Heat Purchase 
Agreement (20years)

Local
Bank

Long-term
Loan

Preventive
Maintenance

Insta
ll

Supply F
uel Heat

Finance,
Economics

Entities, 
Contracts
Scheme

Technology,
Engineering O&M

Scope

Fuel Quality, 
Stable Supply

Subsidy,
Credits

Heat Fee

Payback

Long-Term
Availability 

Local
Private
Money

Project 
Integration

1

2

4Supply
Partnership3

Supply 
Infrastructure

Plan

Long term Contract with 
Semi-Public Company

Forest
Caretaking

Plan4
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Agri-Forest
Public 

Company

Tohoku
EPCo

Electricity

<50kW
Low Voltage 
Connection

≈80kW70-80ºC
Citizen/

Community
Fund

Long-term
Mezzanine

Principal 
+ Profit
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District-wide renewable energy coverage, with high standards of insulation and 
air tightness. Mix of space heating, cooling, and hot water usage.

5
Wood Boiler – District Heating/Cooling    Shiwa Town, Ogal District

Bath 
Re-Warming

Radiation 
Heating

Facet Water Bath Water Filling

Heat Use in Houses

Individual 
Houses (45)

Hotel & 
Gymnasium

Energy Station 
(Plant)

Kindergarten

Town Hall

Supplied Area by Wood DHC
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We laid pipes before paving this new district. Common European pre-insulated 
pipes, flexible only. Pipes are 3.5km long, trench 1.6km.

6
Pipes Underground

We later learned that there are more effective / 
efficient ways…

Energy Station in Construction
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500kWth wood chip boiler works all year. In summer hot water is poured into the 
absorption chiller, to created cold water.

7
Machines    inside Energy Station

Wood Chip Boiler

Absorption Chiller

Buffer Tanks

Pumps & Pipes
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Heat-driven chillers, to make use of local and/or low-quality resources. Available 
heat temperature and use temperature determine technology choice.

8
Heat-Driven Cooling    Technology Variation

Absorption 
Chiller

88ºC
(desired)〜0.7

• Common in Japan for space cooling
• Single effect for <100ºC input

- renewable heat
- cogeneration heat

7〜12ºC

Chiller Technology Input 
Temperature

COP 
(efficiency) NotesOutput 

Temperature

LiBr

100〜200ºC〜0.5
(or lower) • Industrial use in Japan-60〜+3ºCAmmonia

60〜80ºC〜0.5 • Small scale
• Relatively new12〜15ºCAdsorption Chiller
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Hotel uses most, with yearly hot water/bath purpose. Houses have meaningful 
weight.

9
Heat Supplied to Users    Shiwa DHC 2018

(kWhth/year)

Houses
(Space Heating,
Hot Water/Bath)

Hotel・Gymnasium
(Space Heating/Cooling, Hot Water/Bath)

Town Hall
(Space Heating/Cooling)

410,000

330,000

170,000

Kindergarten
(Space Heating/Cooling)70,000

91,000
ℓ/year 250

t/year

€65,000
/year

Qty Money
Fuel Oil Equivalent

CO2
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Year-constant demand of hot water/bath. Larger (than expected) space heating, 
smaller cooling. Houses are increasing.
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Heat Supply Monthly    by Use Category    Shiwa DHC

(kWhth/Month)

(Month)

Hot Water / Bath
(Hotel)

20162014

Town Hall

Houses
(Space Heating, Hot Water/Bath)

H
eat 

U
sers

2015

1 32

2017 2018

Hotel, Gymnasium

Kindergarten
Houses

Space Heating

Space 
Cooling
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Heat loss in winter was expected to be significant, yet the reality was even 
worse…
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Heat Loss through Pipes    Winter Heat Demand (plan)

（hour of day）

（kW）

Wood Chip Boiler

Wood Chip Boiler + Gas Boiler

Town Hall Heating

Kindergarten Heating

Hotel Heating

Hotel Hot Water/Bath

Houses Hot Water/Bath

Houses Heating

Heat Loss

Heat Loss (!)
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Heat can flow only downward.. Use of heat-driven chillers require you to fit within 
small temperature range.
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Temperature Strategy

UseSupply Hx ΔTHeat Source(ºC)

20

40

60

80

100

Shower, Faucet, Bath

Space Heating

Storing Hot Water for Human Touch
(Legionella)

(Tea, Coffee)

Adsorption Chiller (Space Cooling、COP0.5)

Absorption Chiller(Space Cooling,COP0.7)

Floor Radiant Heating

Fan Coil

Fresh Water 
Instant Hx

District Hot Water
(band)

(Polymer Pipe Limit)

5〜10

5〜10

18

20
13

Green House Agriculture

Warm Air

Warm Water Pipe 2013

Solar Thermal

Hx ΔT

Water Boiler

〜〜

Steam Boiler
Engine Exhaust

〜5

120〜

3〜5?

CHP Engine Jacket
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Cost of piping in Japan, for unclear reasons, is 2.5 to 3 times of Europe(!). 
We need to tackle in upcoming projects…with help of experienced people.
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Cost of Piping in Japan

Total Piping Cost

Excavation

Piping

¥0

¥10,000

¥20,000

¥30,000

¥40,000

¥50,000

¥60,000

¥70,000

¥80,000

¥90,000

日本 オレゴン

¥/m

欧米

アスファルト切断 アスファルト切断

掘削・埋め戻し 掘削・埋め戻し
埋め戻し砂 埋め戻し砂

アスファルト
舗装

アスファルト
舗装

残土処理
残土処理

諸経費

¥0

¥5,000

¥10,000

¥15,000

¥20,000

¥25,000

日本 オレゴン

¥/m

Excavation Cost

欧米

敷設工事

敷設工事

継手工事

導管材料費

導管材料費

継手材料費

継手材料費

¥0

¥10,000

¥20,000

¥30,000

¥40,000

¥50,000

¥60,000

日本 オレゴン

¥/m

Pipe Cost

欧米

Japan EU, US

EU, US

EU, US

Japan

Japan

Fittings

Pipes

Fitting Work

Laying Work

€640/m trench

€240/m
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Our colleagues have been working technical details hands-on, facing troubles of 
machines at O&M, dealing with different contractors at installation sites.
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Hands-on Technical Work    Installation, Operation & Maintenance

Chip Boiler O&M Local Installers Team

Electric
Odanaka Electric

Piping / Plumbing
Odashima Steel Works

Building / General 
Construction
Hakozaki Works

Shiwa
Green
Energy

EneWaza
Colleagues

• Energy Equipments & Parts
• Detailed Design
• Installation Site Instructions

• Integration Responsibility as 
Owner 
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Wood CHP runs constantly at capacity, displacing fuel oil for space heating 
/cooling, bath warming, shower/faucet hot water, at 2 hotels on nearby hills.
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Wood CHP – Shared Heating/Cooling    Kesennuma

Local ESCo: 
Kesennuma Chiiki Energy Development

Wood Gasifiers for Syngas

Gas Engines in Containers

Plaza Hotel at Hilltop Hotel Kanyo on Another Hill

Electricity
400kWe x2
Sold to Grid
FIT@¥40/kWh
≈ €¢33 x20years
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3 main sources of heat from Wood gasification CHP, with varied temperatures. 
Higher temperature makes absorption chillers run efficiently. Blended to 95ºC
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Heat Sources & Temperatures    Wood Gasification CHP, Kesennuma

Heat Source from CHP

High Temp
Water
720kW

High Temp
Thermal Oil

460kW

Low Temp
236kW

・Gas Wash
Water
・Intercooler

・Engine Jacket
Cooling
・Engine Exhaust
・Intercooler 
(hot side)

・Produce Gas
Cooling

20〜
40ºC

80〜
90ºC

200〜
220ºC

0

400

800

1200

(kWth)

0

100000

200000

300000

400000

500000

600000

700000

1 2 3 4 5 6 7 8 9 10 11 12

(kWhth/Month)

Hotel 
Kanyo

Plaza Hotel

Hotel Heat Demand

(Month)
January December

Wood 
Chip 
Drying

In winter 
short of 
heat

In summer 
risk of 
overheat
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Drying requires about 40% of CHP heat. That does not replace fossil fuel. We try 
to use non-usable low temperature heat and seasonal surplus for drying.
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Wood Chip Drying    Heat Balance

Heat Supply and Distribution (Kikyoso)Heat Requirement for Chip Drying

W
hole D

rying
50 →

 8%
R

ough D
rying

50 →
 23%

Finish D
rying

23 →
 8%

Air
Moisture

Sensible
2.8kW

10ºC 80ºC

Escape

Latent
22kW Total 

Heat
41kW

Moisture

10ºC 40ºC

Escape

Latent
16kW

Total 
Heat
28kW

Air Sensible
8.2kW

AirMoisture
Sensible
0.8kW

10ºC 80ºC

Escape

Latent
4.9kW

Total 
Heat
10kW

Generated HeatCHP
Heat

105kW

Heat DemandNovember 
∼ March

Heat DemandMay ∼
September

Whole Drying
41kW

externally

Finish-Dried
Chip Supply

Surplus

Reject

Heat DemandApril, 
October

Finish 
Drying

10kW

externally

Rough-Dried
Chip Supply
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Pipe route goes up the cliff, and under paved road edge to the next hill. One hot 
water circuit (2 pipes) to each hotel. Total about 550m trench, 1,100m pipe.
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District Piping    for 2 Hotels in Kesennuma

Trench at Road Edge

Cooling Tower at H Kanyo

Cliff Climbing Pipes to Plaza H
Pipe Routes

Wood 
CHP 
Plant

Plaza 
Hotel

Hotel 
Kanyo
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In summer both space cooling and hot water/bath warming are required. If we 
have a central absorption chiller, 2 circuits (4 pipes) need to go to users.
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Cooling and Pipe Topology

At Each User, Kesennuma
Wood 
CHP 
Plant

Plaza 
Hotel

Hotel 
Kanyo

At Central Plant, Shiwa

Kindergarten

Ogal
InnShiwa

Town 
Hall

4 Pipes

4 Pipes

2 Pipes

Chiller
Energy 
Station

Ogal Town 
Individual Houses(45)

Hot Water / Bath
Cooling

Space Heating 
or Cooling

Space Heating 
or Cooling

2 PipesChiller

2 Pipes
Chiller

95ºC Water
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Form a close local team to control installation cost. Small wood CHPs in local 
series. Develop profitability to afford additional infrastructure investment.
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Area Business Scenario    Shiwa Series Project

Heat

Heat+
Cool

Heat

Energy U
se

Supply 
Infrastructure

AuGare District Heating

Heat+
Cool

Heat+
Electricity

Heat+Cool
+Electricity

La France 
Hot Spring 
Spa

To Date 2019-20 2020 -

Local Installer Team(core)
“Do it yourself”(with friends)

Local Installer Team (extended)
(Detail Design+Parts Direct Purchase
->contract with proper budget)

Wood Yard, Drum Chipper

La France Hot Spring Spa

Installer

EPC with DH experience
and
EPC as public tender

Heat+
Electricity

Heat+
Electricity Heat+

Electricity

Heat+
Electricity

Heat+
Electricity

Cool+
Electricity

Cool+
Electricity

Cool+
Electricity

Hot Spring Spas,
Hospitals, Elderly Facilities,
Refrigeration Facilities
(Public+Private)

Forced Drying

Initial 
Push by 
Town 
Govern
ment

Stronger 
Infrastructure by 
Business 
Investment
->Public Private 
Partnership

Just Get 
Workable 
System Cost 

Control 
/ Lower

Wood Chip
(30%water)
≈1,300t/y

Wood Chip
(30%water equivalent)
≈400t/y

Wood Chip
(30%water equivalent)
≈4,000t/y for 10 users

Sieve
Forced Drying

Chipper Suitable 
for Gasification
(Disk or Screw 
Chipper)


