
Although pellet drying is a relatively simple process, it is
occasionally the source of much consternation. The pellets,
at times, just do not seem to dry. That can send you on a wild
search for problems within the drying system. Yet, if you’ve
been following the polymer manufacturer’s recommended
drying guidelines, the cause for poor drying can always be
traced back to a few root causes:

• DDrryyiinngg  TTeemmppeerraattuurree … Heat holds the key to breaking 
the strong bond between water molecules and hygro-
scopic polymers. Above a certain temperature, the 
attraction the water molecules have for the polymer chains 
is greatly reduced so that moisture can be drawn away 
from the polymer by dry air.

• DDeeww  ppooiinntt… In the dryer, air is first dehumidified to a very 
low residual moisture content (dew point). This dry air is 
then heated to lower its relative humidity. This results in 
drying air with a very low vapor pressure. The moisture 
molecules within the pellets, freed of their bonds by 
heating, will migrate toward the low-vapor-pressure air 
that surrounds the pellets. 

• TTiimmee … It takes time for heat from the air surrounding the 
pellets to be absorbed and for water molecules to migrate 
to the pellet surface. Resin suppliers specify how long 
each material must spend at the proper temperature and 
dew point for effective drying. Factors that impact drying 
effectiveness include pellet size, mass material flow, 
hopper insulation and airflow.

• AAiirrffllooww… Hot dry air is the medium that delivers heat to 
the pellets in the drying hopper. Then, the air also strips 
the moisture from the surface of the pellets and carries it 
back to the dryer. Airflow must be sufficient to heat the 
polymer to the desired drying temperature, and hold 
enough material at that temperature so that it spends 
the specified time at the proper temperature. 

Troubleshooting Desiccant Dryers
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Before looking for more sinister problems, it is always a good
idea to visually inspect a potentially faulty dryer. Pay particular
attention to air filters and hoses. Blinded filters or collapsed
hoses will reduce airflow and compromise dryer performance.
Ruptured filters will contaminate desiccant inhibiting its ability
to adsorb moisture. Frayed hoses may draw wet ambient air
into the closed-loop drying circuit, causing premature desic-
cant loading and resulting in high dew points. Poorly insulated
hoses or hopper may compromise the drying temperature. If
there are no obvious mechanical flaws, then monitoring the
fundamental drying parameters — temperature, dew point,
time, and airflow — may provide a clue to the problem.
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The Drying Air Circuit

In the drying air circuit (see Figure 1), the drying air has been
dehumidified to a very low dew point and heated. The drying
temperature should always be monitored and controlled at the
inlet of the hopper in order to compensate for any heat losses
in the hose from the dryer. 

TTrroouubblleesshhoooottiinngg  TTiipp:: A low drying temperature at the 
hopper inlet may be caused by something as simple as 
an improperly adjusted controller, lack of insulation or 
failure of heater elements, heater contactor, thermocouple 
or controller. 

The drying hopper design is a critical component of any 
dehumidifying drying system. Pellets must move through the
hopper in such a way (mass flow) that each pellet spends 
approximately the same amount of time exposed to the hot 

drying air. The air-distribution system should ensure the 
drying air flowing through the hopper envelopes every pellet. 
A well-insulated drying hopper prevents excessive heat loss
and helps maintain the correct drying temperature.

TTrroouubblleesshhoooottiinngg  TTiipp:: If material is not properly dried when 
it exits the hopper, make sure the hopper is large enough to
provide effective drying time. Effective drying time is the
amount of time the pellets are actually exposed to proper 
drying conditions. If they don’t spend enough time in the 
hopper, the pellets cannot dry properly. And remember that
the size and shape of the pellets and chips (and the presence
of regrind) will affect bulk density, which in turn affects 
residence time.

A kinked hose or a blinded filter can inhibit airflow and 
compromise dryer performance, but if a visual inspection of
the dryer does not reveal these kinds of problems, it may be 

Figure 1. Carousel™ Plus drying air circuit.



difficult to determine if airflow is sufficient. However, a quick,
easy and accurate way to determine if a dryer’s airflow is 
sufficient to provide good drying is to simply measure the 
vertical temperature profile of the material within the hopper.
This can be accomplished easily with the patented Conair 
Drying Monitor. A temperature probe is built into the drying
hopper. RTD sensors are spaced along the length of the
probe to take real-time temperature readings at various points
through the vertical bed of material in the hopper. A change 
in the temperature profile in the hopper provides an early
warning that something has happened to disrupt the flow of
air through the material bed and that proper drying conditions
no longer exist. Operators can then investigate and resolve
problems before potentially faulty parts are produced. 

TTrroouubblleesshhoooottiinngg  TTiipp:: To verify that dryer airflow is adequate,
look at the temperature profile within the hopper (as 
measured by the Drying Monitor). If the resin supplier 
recommends four hours of drying time, for instance, you
should pay particular attention to the temperature at the 
4-hour level. If you are processing 100 lb/hr {45.5 kg/hr}, 
that corresponds to the 400-lb {182-kg} level. See Figure 2.
If the temperature at that level in the hopper is at the desired
setpoint, then the volume of airflow can be assumed to be
sufficient. If the material within the hopper is only being
heated through the 1-, 2- or 3-hour levels, then the airflow is
not sufficient to heat and dry the material at the throughput
rate being processed. This may be due to a) the dryer is 
too small for the material throughput rate or b) there is an 
airflow restriction such as a blinded filter or damaged hose.
Remember that too much air can be a problem too. Not only
does it waste energy, but also it can result in a high return-air
temperature, which could be detrimental to desiccant (and
dryer) performance.

Most dehumidifying dryers used in the plastics industry 
employ a closed-loop adsorption drying-air circuit. That’s 
because the air exiting the drying hopper is always drier than
the atmospheric air – usually in the range of +10 to -20°F {-12
to -30°C} dew point. It is less costly to bring this already-dry
air back to the required -20 to -40°F {-30 to -40°C} dew point
than it would be to dry comparatively humid ambient air. 

TTrroouubblleesshhoooottiinngg  TTiipp:: Return air filters prevent material fines
from contaminating the desiccant and compromising its 
moisture-adsorption qualities. These filters need to be kept
clean so adequate airflow is maintained for proper drying.

As it exits the top of the hopper, the drying air should have 
already given up most of its heat. This is important because
most dryers are designed for efficient operation with the 
desiccant in the range of 120° to 150°F {49° to 66°C}. 
If return air overheats the desiccant, it will adsorb less mois-
ture and will be less effective in dehumidifying the drying air. 
TTrroouubblleesshhoooottiinngg  TTiipp:: Monitor the temperature of the air 
returning to the dryer. A high return-air temperature may 
indicate that the dryer is oversized for the material throughput
rate. Or the material may be entering the drying hopper at a
high temperature. Or material is not being removed from the

100 lb {45 kg} 1 hour 250°F {121°C} 

200 lb {91 kg} 2 hours 250°F {121°C} 

300 lb {136 kg} 3 hours 250°F {121°C} 

400 lb {182 kg} 

Drying Monitor  
Probe 

4 hours 250°F {121°C} 

150°F {66°C} 

Figure 2. Hopper cross-section shows uniform temperature.
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hopper at the same rate, extending residence time. Or it may
simply be that the material is being dried at a temperature
above 250°F {121°C}. 

A good solution in most cases is temperature setback. This
popular Conair dryer-control option recognizes when the 
return-air temperature rises above a setpoint established 
by the user, and automatically lowers the temperature of 
the drying air in user-defined increments until the proper 
return-air temperature is restored. This feature saves energy
and helps prevent material degradation. Also, hot return air
(above 250ºF or 120ºC) does not release moisture to the 
desiccant as readily. If the return air temperature is high 
because the resin required a higher drying temperature, a 
heat exchanger may need to be added to return air circuit 
to ensure the desiccant can effectively remove moisture from
the drying air. 

Regeneration & Cooling

Desiccant has a finite moisture capacity, so periodically 
its adsorbed moisture must be purged by “regeneration.” 
As shown in Figure 1, this circuit is separate from the drying
air circuit. Ambient air is drawn through a filter and into a
blower that directs it through a set of heaters. The heated 
regeneration air is passed through the desiccant, which 
releases its adsorbed moisture as the desiccant’s temperature
rises. The moisture-laden regeneration air is then purged to
the atmosphere. Next, the hot, freshly regenerated desiccant
must be cooled prior to being moved back into the process-air
drying circuit to ensure that it is effective in removing moisture
from the drying air. 

TTrroouubblleesshhoooottiinngg  TTiipp::  Hot desiccant will not adsorb moisture
well until it has cooled. So, if the drying air dew point seems
elevated, it may be because the desiccant is too hot when it 
is cycled into the process air stream. In addition, if a dryer is
operating at the lower end of its temperature range, improp-
erly cooled desiccant can result in temperature spikes that
can be harmful to material that is sensitive to drying tempera-
ture variations. Resins such as ionomers, amorphous poly-
esters and some grades of nylon fall into this category. 

Dew-point readings can help you diagnose several problems,
so monitor the drying-air dew point through an entire dryer
cycle. Normal dryer operation should produce a straight-line
dew-point reading in the -20 to -50°F {-29 to -47°C} range. 
If your dryer is functioning properly, you should see a dew
point at the dry air inlet at least 30°F lower than at the return
air exit.

TTrroouubblleesshhoooottiinngg  TTiipp:: If dew point rises suddenly, this may 
indicate that the moisture content of material entering the 
hopper has risen to a level higher than normal. It may also 
suggest that ambient air is leaking into the closed-loop circuit
and causing premature loading of the desiccant. It may also 
indicate that the regeneration process is compromised due to 
a faulty regeneration air heater or some other failure in the 
regeneration circuit. It may also indicate that the desiccant
has become contaminated so that it can’t do its job.

Resin manufacturers report that many of the complaints they 
receive about engineering material quality problems can be 
attributed to a poorly maintained or improperly adjusted dryer.
By paying careful attention to the physical condition of the
dryer, and the four fundamental drying parameters, processors
can easily eliminate many problems related to running hygro-
scopic materials.
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