
POWER  FOR AVIATION  AND 
RELATED AREAS

Petter Krus, LiU 







Truck diesel 0.7 kW/kg

Petrol engine (with turbo) 1-8 kW/kg

Turbo shaft engine 6-10 kW/kg

Electric motor 1-10 kW/kg

Fuel cell (incl. syst) 0.4-0.8 kW/kg

1932 Pratt & Withney 1.2 kW/kg
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Truck diesel Petrol engine
(with turbo)

Turbo shaft
engine

Electric motor Fuel cell (incl.
syst)

Specific power [kW/kg]

GeeBee racer 1932
Max speed 476 km/h 
Engine 50% of 
empty weight

Saab 340
Max speed 502  km/h
Cruise 467 km/h 
Engine 5% of empty
weight



Specific Energy Energy density

Kerosene (about the same as 
petrol and diesel)

12000 Wh/kg 9200 Wh/l

Battery (Tesla, pack level) 177 Wh/kg 711 Wh/l

Hydrogen 30000 Wh/kg 2800 Wh/l

Pressurized Hydrogen tank 
(700 bar)

3000 Wh/kg 767 Wh/l



Efficiency
Truck diesel 0.4

Petrol engine (with turbo) 0.25

Turbo shaft engine 0.5

Electric motor 0.95

Fuel cell (incl. syst) 0.4-0.6

Battery 0.96

Fuel cell+electric motor 
comparable to combustion 
engine









Cars are rapidly going 
into the technology 
comfort zone for 
batteries. 

Short and medium 
range trucks could 
use battery.  
Technology comfort 
zone

Long haul trucks 
requires 4.5 h driving 
and 45 min rest. 

A 40 ton long haul 
truck could do this 
with about 2 ton of 
batteries (4 with 
reserves). 10% should 
be doable if required. 
Technology sensitive

Would require 
charging of >0.5MW.

Fire safety?





Airbus concept
from 2001



Aircraft
Fuel cells have low power density 
making it useful for only slow aircraft 
(commuters). Technology sensitive

They have to compete head-on with 
hydrogen burning aircraft of 
comparable efficiency.

Business case have to build on 
secondary aspects, e.g.
maintenance.











Hydrogen Xchange
Hudiksvalls Hydraulikkluster HHK & region Gävleborg

• Fri 2020-12-11 13:00 – 16:20

• Seminarium med Sandvik, FCH (Fuel Cells 
and Hydrogen Joint Undertaking), Region 
Gävleborg mfl.


