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EFFICIENT CLEANING OF SUSTAINABLE 
BIOMASS BOILERS

Despite its environmental benefits, one significant challenge that comes with 
biomass combustion is soot and dust buildup

BY ASAËL HERVET-BINOIS

An example of a solution provided by Emerson to equip an 8-MW (27 MMBtu) biomass boiler. 
It consists of ASCO Series 355 tanks with immerged ASCO Series 353 valves. 
PHOTO: EMERSON

Humans have burned solid bio-
mass, or plant-based materials, 
since the discovery of  fire. Fast-
forward to today, gas and oil are 

now the go-to fuel sources, contributing to 
increasing levels of  carbon dioxide and other 
greenhouse gasses in our atmosphere. In the 
midst of  current efforts to reduce carbon 
emissions, many are turning to biomass again 
as a potential solution to minimize the global 
human carbon footprint.

This article explores how automated so-
lutions, particularly systems that use solenoid 
soot-blowing valves immerged in a pressur-
ized tank, can overcome these issues, improv-
ing the soot-cleaning blowing process com-
pared to standalone valve solutions. 

Biomass as a Sustainable Fuel Source
Biomass is a sustainable, carbon-neutral 

fuel since burning the plant-based waste only 
releases the carbon that was captured during 
the plant’s life cycle—carbon that would have 
been released via biodegradation anyway. This 
fact is a crucial difference between biomass 
fuel and hydrocarbon fuels like natural gas and 
oil, which are now being burned and released 

into the atmosphere in high quantities after 
being underground for millions of  years.

A sustainable source of  biomass is ag-
ricultural waste. Crop harvests generate sig-

nificant volumes of  plant material, such as 
stalks and stems, that are not used in the 
food industry and discarded as waste. Even-
tually, this waste biodegrades and releases all 



the carbon the plant absorbed in its lifetime 
back into the atmosphere. This plant waste 
can be processed into feedstock for biomass 
pellets, which can be used as the main fuel 
for a boiler or steam generator for comfort 
heating, industrial processes or electric pow-
er generation.

Despite these benefits, using biomass as 
fuel requires understanding the carbon cycle. 
Cutting down every tree for biomass supply 
would result in deforestation, for example, 
throwing off  the carbon balance and creat-
ing many additional problems. For every 
plant that is burned, a new one must grow in 
order to keep the balance. In short, although 
biomass is a sustainable fuel source that can 
significantly reduce the carbon footprint of  
heating industries, we must use it wisely.

The Challenges of Burning Biomass
Using biomass instead of  conventional 

fuels like coal, diesel and natural gas is chal-
lenging. One obstacle to overcome is modi-
fying burning equipment to accommodate 
solid fuels. Another problem, particularly 
in biomass-fueled boilers, is soot and dust 
buildup. More problematic than the soot 
produced by conventional fuels, this soot is 
“stickier” because it forms as a solid residue 
with a high moisture content. Soot accumu-
lates in the fire tubes, reduces heat transfer 
and decreases boiler and heating equipment 
performance over time, thus increasing 
costs, lowering efficiency and causing the 
same amount of  fuel to produce less heat.

One soot removal method is to simply 
stop the boiler, wait for it to cool and then 
manually clean each tube with a long brush. 
Unfortunately, this option takes time and 
typically requires a downtime period of  one 
or two days, halting plant processes, raising 
costs and hindering production throughput. 

For industrial applications with high heat 
output requirements, however, this cleaning 
process can be a necessary evil each month.

Automated Solutions to Clean 
Biomass Soot

A more efficient solution is to clean the 
fire tubes with compressed air, a method 
that requires installing special solenoid valves 
for dust and soot blowing. These valves 
are designed to create a high peak pressure 
and provide an optimal flow factor to blow 
the soot out of  the system. Valves are con-
nected to a compressed air system and, when 
opened, pulse air into the tubes.This method 
automates the cleaning process: operators 
no longer have to clean each tube, prevent-
ing downtime. Instead, a programmable log-
ic controller (PLC) handles the cleaning by 
orchestrating the solenoid valves. However, 
keep in mind that not all solutions will per-
form the same way when it comes to auto-
mation.

Typically, when implementing a biomass 
cleaning system in the field, standalone sole-
noid valves must be strategically installed at 
optimal positions, allowing the most tubes to 
be cleaned. But this method has some limits, 
requiring you to connect each valve to the 
compressed air system. The connection lay-
out also limits the pulse pressure. Fortunate-
ly, a more practical, powerful solution exists.

Solenoid soot-blowing valves, im-
merged in a pressurized aluminum tank, are 
also available and capable of  containing a 
high amount of  compressed air at-the-ready 
for the valves. After the solenoid valve re-
ceives an electric signal, it quickly opens and 
delivers a higher peak of  air pressure to the 
orifices connected to the boilers, creating 
a blast of  air and cleaning the tubes better 
and more efficiently than standalone valves. 

These tank assemblies can be customized, al-
lowing the orifices at the bottom of  the tank 
to match the boiler’s door or wall orifices, 
facilitating soot-blowing system installation.

Standalone valve solutions can usually 
be replaced with a tank solution with smaller 
and less immerged valves. In some cases, 
biomass boiler manufacturers can replace 
standalone 1.5-inch size valves (DN40) with 
a tank containing one-inch immerged valves 
(DN25), achieving higher performance lev-
els and significantly reducing air consump-
tion and installation costs. 
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Connection to the boiler’s orifices at the bottom 
of the ASCO Series 355 tanks with ASCO Series 
353 valves 
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