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EV related technology of Nissan
◼ Fuel diversity

◼ High efficiency power(generation) device for EV



Concept of e-Bio Fuel Cell 
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SOFC-EV for CO2 reduction
◼ SOFC accepts ethanol / CNG and has potential for CO2 reduction  
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Prototype vehicle
◼ “Needs for automotive SOFC” and “People’s acceptability” 

were learnt through Prototype vehicle 

Note: specifications are for Nissan’s research
prototype vehicle, and are subject to change.

Specifications of research prototype vehicle



Vehicle system requirement
◼ Required variable speed and load operation

◼ Combination of SOFC with moderate power and battery as a 
power source is a possible candidate

Time [s]

P
o
w

e
r 

[k
W

]
S
p
e
e
d
 [

k
m

/h
]

0

0



System Requirement to cell specifications



Requirement for Automotive SOFC

Performance

DurabilityManufacturability

Rapid start-up
Redox cycle
Thermal cycle
Lord cycle
Long-term operation

Low cost process
Scale-up (large cell)
Compatibility with
metal supported cell

Higher power density
Internal reforming
Fuel flexibility

Low temp. sintering
Ex-situ sintering
Co-sintering
Infiltration etc.

Mechanical strength
(Metal supported cell)
Robust cell and stack
assembly structure



Requirements

◼ Larger power density

◼ Cell performance at low temperature (600 deg.c)

◼ Stack structure with low calorific capacity

◼ Stacking technologies for low ASR

◼ Highly reliable sealing technologies

◼ Manufacturing process achieving flatness for large scale cell

◼ Highly catalytic activity and efficient supporting process

◼ High performance of thermal insulator

◼ Durability against vibration


