
STUDY ON PRIMARY ENERGY REDUCTION EFFECT 
BY INSTALLING HOME-USE FUEL CELL COGENERATION SYSTEM

Yuki ARINAMI,  Jun SAKAGUCHI and Shin-ichi AKABAYASHI

Keywords : Home-use fuel cell co-generation system, Polymer Electrolyte Fuel Cell, Solid Oxide Fuel Cell, 

Primary energy consumption,  Primary energy consumption unit

Assistant Prof., Architecture Program, Faculty of Eng., Niigata University, Dr. Eng.
Prof., Faculty of International Studies and Regional Development, Department of 
International studies and Regional Development, University of Niigata Prefecture, Dr. Eng.
Prof., Graduate School of Science and Technology, Niigata University, Dr. Eng.

In this paper, numerical simulation is conducted when total 5.3 million units of SOFC and PEFC are operated nationwide, for power generation 
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Tair month : �onth�� a�erage o�t�oor tem�rat�re ���
a : Regression coefficient
b : Regression coefficient
PFC : Power generation of FC ����
HFC : Heating o�t��t of FC ���� 

�g(PFC� : Power generation efficiency of FC [��
�h(PFC� : Heat reco�ery efficiency of FC [��
PR : Rating capa�ility of FC power generation [kW�
Ed : Electricity demand of house [kW�
Ws : Supply amount of hot water [m3�
�w : Density of water [kg/m3� (����� [kg/m3��
Cpw : Specific heat of water [J/(g ��� (��� [J/(g ����
Th : Hot water storage temperature [�� ( ��[���
EFC� d : Primary energy consumption in detached house with FC [�J�
EFC� a : Primary energy consumption in apartment house with FC [�J�
Ep� d : Purchased electric energy in detached house with FC [kWh�
Ep� a : Purchased electric energy in apartment house with FC [kWh�
ER� d : Re�erse power flow in detached house with FC [kWh�
ER� a : Re�erse power flow in apartment house with FC [kWh�
GFC� d : Gas consumption in detached house with FC [�J�
GFC� a : Gas consumption in apartment house with FC [�J�
BFC� d : Back�up �oiler gas consumption in detached house with FC [�J�
BFC� a : Back�up �oiler gas consumption in apartment house with FC [�J�
Up(p� : Recei�ing end primary energy consumption unit [�J/kWh�
p : Power supply amount of general electric utility [kW� 
Cd : Primary energy consumption in con�entional detached house [�J�
Ep� cd : Purchased electric energy in con�entional detached house [kWh�
Gcd : Gas consumption in con�entional detached house [�J�
Ca : Primary energy consumption in con�entional apartment house [�J�
Ep� ca : Purchased electric energy in con�entional apartment house [kWh�
Gca : Gas consumption in con�entional apartment house [�J�
RFC� d : Amount of primary energy reduction in detached house with FC [�J�
RFC� a : Amount of primary energy reduction in apartment house with FC [�J�
� : Electric energy consumption in non�housing sector [kWh� 
ESA : Electricity supply amount [kW�
Eg� d : Electric generation of FC in detached house [kW�
Eg� a : Electric generation of FC in apartment house [kW�
E : Electricity supply amount after reduction of electric energy demand in FC houses [kW�
C : Electric energy demand in con�entional houses [kWh�
Rc : Amount of primary energy reduction in con�entional houses [�J�
Rn : Amount of primary energy reduction in non�housing sector [�J�
RA : Total amount of primary energy reduction in each area [�J�
A : Area of each 9 general electric utility
Pshikoku Hourly Power supply amount in Shikoku Electric Power Co���nc� [��� kWh�
PChugoku :Hourly Power supply amount in Chugoku Electric Power Co���nc� [��� kWh�

P������� =0.496P������� +17.433 (20)
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INTRODUCTION

In this paper, numerical simulation is conducted when total 5.3 million units of Solid Oxide Fuel Cell (SOFC) and Polymer 
Electrolyte Fuel Cell (

 

RESEARCH METHODS

apartment houses throughout the country.

as the representative day from the coolest day in winter, summer season, and moderate seasons. In the SOFC installed house, 

RESULTS
The results are as follows;
In comparison with the fuel cell operation method, the primary energy reduction amount is large when rated operation is 
performed.

consumption intensity of the grid electric power is small.
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