
Substitute fuel wood pellets: Modern 
wood firing for steam locomotives
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Wood instead of coal?
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Wood instead of coal?

Calorific value ratio (mass): 1,75

Calorific value ratio (volume): approx. 2 

ĄRange halved 
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¢Ŝǎǘ ƭƻŎƻ αbƛŜŘŜǊǎŀŎƘǎŜƴά

- Henschel Bismarck

- H= 83 m²  (893 sq ft  heating surface)

- R= 1,6 m² (17,2 sq ft  grate area)

- ἨҐ пΣт ǘκƘ

- Pi= 400 HPi 

- Qfurnace > 5 MW 4



Instrumentation
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Comparative measurements 
Stationary test coal firing heating surface loads 38 & 55 kg/m²h and 

comparison run with brake locomotive

Test run:
v= 30 km/h
=ʁ ca. 32 % (real cut off)

psc= 7 bar
 nominal boiler output (BH= 
57 kg/m²h)
Pe= 210 kWe/ 285 HPe
Pi= 240 kWe/ 325 HPi
Ą 81 % of ratet performance
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Conversion of the furnace
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The first pellet fire
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Burning behaviour

End of trip
After 1 h break

1 minute after refilling

3 minutes after refilling 9



Test runs
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Test runs
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Train weight 452 t (without loco). Temporary smoke before the optimisations. 



Optimisations 

- Special grate

- Laval blower jets

- Brick arch/ secondary air distrubution
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Results
For Pi= 240 kWi/ nominal boiler output:

- Coal: 431 kg/m²h (4,627 kg/sq ft  h) | 11.5 kg/min  | 3.5 shovels/min

- Pellets: 600 kg/m²h (6,456 kg/sq ft  h) | 16 kg/min | 5 shovels/min

Ą Ratio 1,4 at test run (1,5 at stationary test) / CV 1,75)

Ą Boiler efficiency significantly higher (hardly any loss due to unburnt fuel)!

- Exhaust gas temperature higher and more even (better superheating)

Ą Better overall efficiency at high output (↨ƛapprox. 5 %)
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Results 
- About 1,300 km on 21 days

- No problems with flying sparks 
even in very dry conditions

Heritage runs with low load:
- approx. 15 kg/km | 2.3 shovels/min
- Efficiency worse than with high load 
- On average 1.5 x higher consumption
Ą  Operating range reduced by 40 %
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