
About Pellet Fuel 

Characteristics and Quality

All wood is largely comprised of cellulose, hemi-cellulose, and lignin. Lignin contains about ten times 
the energy of cellulose and hemi-cellulose. Lignin is the component that swells and contract with 
moisture and heat. It is what holds pellets together. There are no glues or waxes or any other binder in 
wood fuel pellets. 

Softwood pellets are on the market chiefly because of the lumber industry. Feed stock sourcing is most 
often from mill waste. While mill waste contributes to hard wood pellet feed stock, the bulk comes 
from hardwood forestry management. 

The feed stock is heated (at least by friction) and given moisture. This swells the lignins which then 
form a matrix with the other fibers. They are compressed together in either a hammer mill or a roller 
mill, through a die. The size of the pellets are formed by the die's diameter and thickness. 

Both diameter and length are defined by a standard. The standard is implemented by the Pellet Fuel 
Institute ( https://www.pelletheat.org/ ). Members voluntarily submit to random plant inspections and 
quality testing. Only members may use the logo. Without the logo one can not have the surety of third 
party verification.

All wood has about 8,400 BTU per pound. Regardless of species. The terms soft and hard actually 
come from their workability, but are pertinent as a classes for combustion sake. So what is the 
difference between soft wood and hard wood? Lignin. Lignin affects the density of wood. Lignin also 
has ten times the energy than cellulose. Species like Oak, Hickory, and Osage Orange have large 
amounts of lignin making them very dense. Species like pine, spruce, and dogwood have less lignin. 
You'll recall from science class that less dense materials are softer and take up more space. 

In a pellet stove an auger moves the the pellets from the hopper to the burn pot. Less dense pellets are 
prone to mechanical breakdown. More dense pellets, those with more binding lignin, stand up to 
mechanical force better.

In the burn pot there is a flux of burning pellets, charcoal, and inert material. The more dense the wood,
the longer the charcoal stage persists. The longer the charcoal persists, the more energy can be 
extracted from the convective heat. 

Less dense pellets break up in the flux yielding more un-burnt material, or fly ash. Fly ash should not 
be confused with ash content. Ash content refers to sodium carbonate and potassium carbonate which 
are small components of wood. These along with silicon contaminants (eg sand) sinter in the flux 
creating clinkers. It is important to scrape the burn pot daily to disturb sintered material to avoid 
blockage of the air feed to the pot. More dense species tend to make more clinkers.

Which is best to burn in Harman (or almost all residential pellet stoves), hard or soft? Consider that all 
pellet stoves perform by metering feed with air to obtain an ideal fuel to air ratio in order to achieve 
high combustion efficiency. Combustion efficiency, while certainly influencing, is not the same as 

https://www.pelletheat.org/


heating efficiency. Heating efficiency is determined by the stove's heat exchanger design. Consider that
the engineering for the feed to air ratio relies upon a standardized fuel. Stove manufacturers generally 
test with hard wood pellets. The exceptions tend to be multi-fuel stoves which burn corn, cherry pits, or
even wheat. Burning soft wood will force the operator (you) to adjust feed and air mixtures to burn the 
less dense pellets. 

Having a shorter charcoal stage, soft wood pellets will require an increased feed rate just to maintain 
flame. Increased feed rate makes it hard to maintain a set room temperature. It creates the illusion of 
"lots of heat" because of the increased maintenance flame rate. It can also lead to over firing the stove 
and early degradation of components through undue expansion and/or warping, not to mention 
accelerated oxidation.

Pellets are sold in 40 lb bags. Fifty of them are a ton. A ton is usually loaded onto a pallet. The bags 
themselves are perforated to allow moisture to get out. The ton will have a “hat” on it, a plastic cover. 
Generally a mill will only ship a complete truck load, or 20 tons.

While diameter and length are stipulated in the standard, some pellets are shorter or longer than the die 
as natural result of how much compression and matrix is formed. A bag may be comprised of varying 
lengths, but if there are a lot of small pellets or a lot of long pellets problems can arise in use. The 
average size is about the diameter of a nickle (US 5 cent piece). Too many very small pellets (about the 
size of a green pea) can cause jamming in the auger. Too many long pellets (1.5 inches)  can bridge 
across the auger blocking flow. Fines are sawdust like particles. They form from poor compaction, but 
mainly from pellets rubbing against each other. This happens normally from travel and handling. 

Fines can cause jams. They are easily removed either by sifting or vibrating. A colander is useful for 
sifting. Alternately, one can put pellets in a bucket. Rumble the bucket side to side, vibrating the pellets.
The fines will fall through the interstitial spaces to the bottom of the bucket. Done long enough 
vibration will stratify the pellets with the largest at the top.

In summary, all pellets contain the same amount of energy, but stove manufacturers design their 
product to use hardwood for its density and particular combustion characteristics.


