
Pneumatic transport of biofuels
A serial of experiments have been conducted to study the effect of  
pneumatic transport of biofuels in a pressurized environment. In order to 
allow transport to a pressurized reactor it is required that the fuel is 
pressurized. This can tentatively be made with any of the previously  
listed techniques in Infosheet nr 65: “Supply of biofuels to a  
pressurized reactor“.
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Feeding experimets at ETC (Energy Technology 
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The experiments were carried out in a pilot plant as the scheme 
above shows. Powder was fed from a powder supply with the help 
of a screw doser to the ejector fall shaft. From there, the powder 
was blown with nitrogen gas to the top of a high pressure vessel, 
i.e. the reactor. The whole system could be pressurized up to 3 bar 
g.

Figure 1. Schematic diagram of an ejector
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The reactor pressure impact on gas consumption

Vapor (gas) density increases with increasing pressure. A higher reactor 
pressure will result in the need of a larger mass flow of gas to maintain 
gas velocity (m/s) in the blowing tubes. Table 1 shows how the amount of 
transport gas [transport gas kg / kg fuel] changes with the reactor pressure 
[bar g].

Sedimentation Rate

All particles are influenced by gravity. A heavy gas flow can affect the 
particles so that they are carried away with the gas stream. Which gas 
velocity is required is dependent on the properties of both the particle and 
the gas,  in terms of particle density, particle size, vapor (gas) density, 
viscosity, etc. Each powder can be characterized based on the lowest gas 
speed at which the particles start to get carried away. Similarly, one can 
determine the gas velocity of a certain powder when a suspended particle 
stream begins to settle. This is called the "Saltation velocity" and is 
generally around 20 mph for most bio fuel powders.

Reactor pressure
[bar g] 1 2 3 4 5 6 7 8 9 10

Gas consumption for 
pneumatic transport 30 mph 
in ø 20 mm tubes 
[trp.gas kg / kg fuel] 0.1 0.3 0.4 0.6 0.7 0.9 1.0 1.2 1.3 1.5

Conclusions 

- Pneumatic transport at high pressures require large amounts  
of transport gas, leading to high operating costs. 

- Pneumatic transport is well suited for biofuels at atmospheric 
combustion and gasification. In pressurized processes it requires some 
other kind of feeding into the reactor.

Table 1. 
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