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FUEL CELL HYBRID VEHICLES 

FOR BIRMINGHAM CAMPUS



OBJECTIVES

ÅCampus problem

ÅDesign fuel cell vehicle

ÅProcure H2 station; 5 vehicles

ÅTest performance

ÅConclusions



CAMPUS FLEET

Å100 vehicles; diesels

Å2 million miles/a

Å400te Carbon/a

+ toxic emissions

van pic



DIESEL VANS NOT EFFICIENT

ON CAMPUS

20mph limit; short roads; many stops

Average mail run    28 mpg 

(urban 36.2 , combined 44.8)

Single mail run 27.5 mpg



SOLUTION IS ELECTRIC

Operate 5 plug-in 

battery  vehicles

pics



VEHICLE PROBLEMS: battery life



Battery life problem is deep discharge

% discharge

Cycle life

Lead/acid



ÅMicrocab- fuel cell recharges battery

ÅLow mass; Al chassis, GRP panels

Å£50k prototype vs £4M for GM

DESIGN FUEL CELL CAR



BENEFITS OF HYBRID FC vehicle

1. Cheaper fuel cell

2. Lighter + cheaper batteries

3. No deep discharge

4. Fast refuel

Economic, Low mass, 

Long life, Rapid refuel



Fuel cell hybrid car 2005
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MICROCAB & HYDROGEN STATION



FILLING STATION RESULTS

Green hydrogen Green Gases Ltd

No of fillings 107

Total mass transferred 36.5

Time to fill 4 min (slowed down temp reasons)

Time to pump up store 2 hr

Issues   Seals replaced twice

Contamination ïpurged 10 times

Safety checks- 1 yr check OK

No leaks, no incidents





DESIGN OF VEHICLE



ORIGINAL DRIVE SYSTEM

Fuel  Cell DC/DC

CONTROLS



DRIVE SYSTEM



Concept vs reality

mass 500 kg     650

range 80 miles    40

speed 30mph 29

access yes   yes

load 200kg 200

fc power 3 kW 1.2



Good Acceleration  1.5m/s2

Low Top Speed



DRIVE EFFICIENCY

Rolling road test

Efficiency is:-

Road Power/Input Electric Power



CAMPUS DUTY CYCLE


