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Academic Cooperative Research Project Supported by
the Ministry of Education
"dl' Next Generation Zero-Emission Energy Conversion
System at Doshisha University [(2003-2007)

Research Facilities
Energy Conversion Research Center (Building)

200kW Gas Engine Co-Generation System coupled with CO2
Heat Pump System

Several Optical Measuring Instruments

Research Staff
Doshisha University > 15(14) Professors ( Electrical, Mechanical,
Chemical Engineering)
Outside > 18 Organization = 20 researchers
(including England, USA, China)

BIEHKZEIRIILX—Z|RBAZE L2 — Energy Conversion Research Center - Doshisha Univ.




Background of the Project
1. Durable and Renewable Energy Resources
-> Solar Energy (Solar Battery), Biomass
2. Optimum Energy Conversion System in Transportation
- Fuel Cell or Engine Systems ?
3. Optimum Energy Conversion Process in Power Supply
System > Local Energy Network with Co-Generation?

Key Issues in the Project

1. Engine Systems with high energy density and high
power density > High Efficiency and Lower Emission
2. Fuel Cell with zero emission in operation
- High Efficiency and Durability , H2 Storage System
3. Electric Power Generation by Solar , and Capacitor
4. Effective Energy Usage and Storage System

RFEHKEIRILX—EEHAZE L2 — Energy Conversion Research Center - Doshisha Univ.

Research Contents of the Project

1.

High Efficiency Energy Conversion System

Engine Systems(Diesel, H2, CNG), Solar Cell

Fuel Cell, Heat Pump etc and Co-Generation

Zero — Emission Analysis

Chemical Reaction Kinetic Analysis,

Measurements of Emitted Gases and Nano Particles

Fuel Cycle ( LCA — Well to Tank ) and Energy Storage
System

Optimum Fuel Cycle Analysis for Minimum CO2

Next Generation H2 Storage Materials

Power and Heat Storage by Capacitor and Magnetic Fluid
Optimum Life Cycle Analysis ( LCA ) in Energy Conversion
Systems

Effective Power and Heat Management System

BE#HRKEIRILX—EHTR L2 — Energy Conversion Research Center - Doshisha Univ.




Flowchart of Research Project

Fuel cycle &
. Energy Storage

Research on fuel cycle High-efficiency
Energy Conversion System

+ Analysis of fuel cycle Zero Emissions Research

||| Research on emissions emitted
from conversion system
+ Chemical kinetic analysis during

+ Renewable energy

Research on energy conversion

- Engine system energy conversion process
. - CFD analysis during energy
+ Next-generation fuel cell | conversion process
+ Analysis of fluid flow properties
inside catalyzer

Research on energy storage Research on efficiency through

« Hydrogen storage material asystem

+ Control of power capacitor » Thermoelectric conversion of
. exhaust heat

+ Heat transport using

magnetohydrodynamic + Absorption refrigerator

——H Evaluation of LCA by Optimizing Energy Conversion Equipment L
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Energy Conversion Research Center ( BF, 1 ~ 3 F, 2500m)

Built up in March 2004

RAEHAXEI RN —TRHE L2 — Energy Conversion Research Center - Doshisha Univ.




Research Rooms in the Center

BF and 1F - 10 Research labos. In 7 Experimental Rooms
*Incubation Labo.
-Co-Generation System Labo.
*Engine Combustion Analysis Labo.
-Reacting Fluid Analysis Labo. and Nano-Particle Labo.
-Heat Transfer Analysis Labo. and Fluid Mechanics Labo.
*Energy Transportation Analysis Labo.

and Energy Storage Analysis Labo.
*Fuel Cell Analysis labo.

2F > Research Rooms for Graduate Students
and 2 Analysis Rooms

3F = 14 Researchers Rooms and 2 Discussion Rooms

REHKEIRIILY—ERBFE 42— Energy Conversion Research Center - Doshisha Univ.

Layout of the Experimental Rooms

Energy Transportation
and Energy Storage

Co-Generation System

Incubation Reacting Fluid and
Nano-Particle
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Hybrid Co-Generation System in the Center

(€O, heat pump)

[ Cooling tower

(Exhaust gas boiler |

Dump radiator

( Low temperatureJ

heat exchanger | | Cooling tower

RABEHKEIRILF—TRBFE 2 — Energy Conversion Research Center - Doshisha Univ.
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Super Critical CO2 Rankin Cycle by Solar Heating
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Carina Cycle for Gas Engine Co-Generation

n — - Mixture
i =
EG R i ~ Low concentration of NH3/H20
—— High concentration of NH,
—— Dilution water

emmmd i G : Generator Jw : Jacket water
T : Steam turbine  Mx : Mixture
SG : Steam generator EG : Exhaust gas

==t Se: Separator Cw : Cooling water
Jw @ Cw  c1,c2: Condenser

Condition

Concentration of ammoni

in working fluid

C2 Concentratiop of watef inf02~0.9 mol/mol
: diluting fluid

0.1 ~ 0.9 mol/mol

s

@ I CA - Others are the same of Rankin cycle condition
w

REHAREIRNX—ERHR 42— Energy Conversion Research Center - Doshisha Univ.




