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As soon as an engineering polymer is manufactured and exposed 
to the atmosphere, it begins to adsorb moisture. That’s why they 
are called hygroscopic. Water vapor continues to migrate from 
the surrounding air until equilibrium is reached between the 
moisture content of the polymer and the surrounding air. This 
moisture adsorption takes place on a molecular level. The natural 
attraction between polymer chains and water molecules is what 
causes hygroscopic resins, exposed to a humid atmosphere, to 
take up and retain water. It is also what makes drying them difficult.

There are four fundamentals that govern the drying process:

Let’s look at each of these closely.

Polymer temperature. The temperature of the polymer 
determines the rate at which water molecules move through 
a hygroscopic polymer. As the temperature of the polymer is 
increased, the molecules move about more vigorously and the 
attraction between the polymer chains and the water molecules 
is greatly reduced. This allows the water molecules to escape 
from the polymer chains.

Dew Point/Relative Humidity. Once heat has freed water 
molecules from their bond with the polymer, it is necessary to 
force them to migrate out of the plastic pellet. This is accomplished 
by surrounding them with air that has a lower “vapor pressure” 
than the pellet. In most dryers, a stream of low-dew-point (dry) air 
provides this low-vapor-pressure environment. Once the drying 
air has made its way through the resin bed and taken up the 
moisture escaping from the pellets, it passes through a molecular 
sieve desiccant, which extracts the moisture from the air. Then the 
air is heated to lower its relative humidity and increases its ability 
to hold moisture, before being channeled back into the drying 

hopper. 

Air Flow. The movement of hot dry air through the drying 
hopper is both the mechanism by which the polymer is heated 
(see Polymer Temperature above) and also how the moisture is 
carried away from the polymer and out of the drying hopper. By 
regulating air flow, processors can control the temperature of the 
resin in the hopper to ensure proper drying, yet protect against 
excessive heating that can lead to degradation.  Controlling 
airflow also maximizes energy efficiency.

Drying Time. Plastic pellets do not dry instantaneously. It takes 
time to raise the temperature of the pellets and, once they are 
subjected to lower vapor pressure conditions, it takes more 
time for moisture to diffuse and migrate to the surface. Resin 
manufacturers have defined how long this process takes for 
their particular resin types and grades. Remember, however, that 
effective drying time is the time the pellets are exposed to optimum 
drying conditions. Any time that the polymer resides in the drying 
hopper at anything less than the recommended temperature and 
dew point cannot be considered drying time, and you run the risk 
of insufficiently drying the material.

The four fundamentals of resin drying

Temperature Dew point Air flow Time
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Drying problems solved with the fundamentals

To more fully understand the importance of the four fundamentals 
of drying, read the following real-life stories. These scenarios are 
typical of what we hear regularly on Conair’s service line.  Each 
begins with a customer quote/problem report, Conair’s diagnosis, 
and a recommendation for improving future performance and 
efficiency.  

Before you read our solutions and suggestions, consider taking 
a moment to think through each of the problems reported and 
consider the potential causes. 

1. “My dryer dew point was OK yesterday but, 
suddenly, it’s not OK.  Nothing has changed in the 
process—except part quality.  What do I do?”

When a call like this comes into Conair’s service line, our 
technicians are going to recommend that processors start looking 
for dryer system leaks. Maybe a hose with a hole. A loose loader 
lid or door.  Or, an aging gasket or seal that has finally given way.  

Leaks, anywhere in the drying system, allow moist, ambient air to 
enter the closed, controlled dryer environment where they can 
trigger sudden dew point problems, and even small leaks can 
affect performance, especially if there are several leaks at different 
locations.

One sure sign of leaks is when dryer dew point trend with ambient 
weather:  lousy on hot, humid summer days and better after a nice, 
dry cool front moves through. There may even be a difference 
between daylight and nighttime.

At Conair, we’ve found that recognizing a leak problem is often 
a lot easier if your dryer control offers trending data. By showing 
exactly when a dew point change occurred, such data often help 
shortcut the leak-detection process. 

2. “I’ve been successfully running this machine with 
this dryer for days. But last night, all of a sudden, I 
had a batch of bad parts. So we had to shut down the 
machine and restart the dryer. What’s going on?”

This was the gist of another recent call.  After the processor 
confirmed that temperature, dew point, and airflow were set 
correctly, the Conair technician determined the problem had to 
be residence time!   

What can cause such a sudden and dramatic change in residence 
time?  “Rat holing.” Sometimes when you’re conveying material 
from boxes or drums, a space can open around the vacuum wand. 
That’s called a rat hole and it means that for all or part of a cycle, 
the loader is sucking air instead of material and causing “short” 
fills of the drying hopper. Eventually, the hopper can become half 
or more empty.  Then, when the rat-hole collapses and material 
again flows into the hopper, that resin that requires 4 hours of 
drying time may only see a 2-hour residence time.  The result is 
inadequate drying and bad parts. 

After diagnosing this material flow problem, Conair technician 
suggested a solution — a Drying Monitor, a device that tracks 
in-hopper temperatures and flags potential problems—like 
inconsistent hopper fills—before they cause production 
problems. It also allows you to go back, analyze the data, and see 
the cause immediately so you spend less time wondering and 
more time working.
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Consider the source of the equipment

3. “Ok, so my hopper is full, and my air dew point and 
temperature are good. So, why am I still making bad 
parts?”  

The four fundamentals tell us that if material is flowing properly 
and the hopper is filling, then time shouldn’t be an issue.  So, if 
the dew point and temperature are also good, then the problem is 
probably going to be airflow. 

Improper or obstructed airflow presents itself as poor/inadequate 
heating in upper levels of the hopper.  Ideally, your temperature 
setpoint (process temperature) should be achieved between 
2/3 and 3/4 of the way up the hopper. If the temperature varies 
wildly from the bottom to the middle of the vessel, there may be 
an airflow problem. Check for blinded filters, kinked air hoses, or a 
disconnected diffuser cone.  

A lack of airflow may also be detected by a slowdown in activity 
by your dryer’s solid-state temperature relay (SSR).  When dryer 
airflow is correct, heat energy is transferring into resin throughout 
the hopper and carrying away moisture, so the SSR cycles on 
frequently, indicating that additional heat is being put into the 
drying air to maintain the dryer’s temperature setpoint.  If your 
dryer is maintaining a stable temperature but the SSR isn’t cycling 
as expected, heat is no longer moving and bad airflow is likely the 
cause. 

The fastest, easiest way to track dryer airflow is with a Conair 
Drying Monitor, which provides a real-time display of temperatures 
at different levels of the drying hopper. With it, the hopper is no 
longer a “black box.”  You can detect unexpected temperature 
variations almost immediately and fix air flow or other problems 
before they interrupt production.

4. “My dryer seems to be working, but the material is 
not dry enough.” 

Let’s just assume that that the initial moisture of the material is 
within the specified range to begin the drying process. As you 
know, resin manufacturers specify drying parameters that must be 
achieved to allow for proper material processing. One of the most 
important parameters is the temperature at which drying should 
take place.  Use too high a temperature and you could thermally 
damage or oxidize the material, but too low a temperature fails 
to excite the resin molecules enough to drive out the retained 
moisture. If material is getting the correct residence time in the 
dryer, and your airflow and dew points are good, but it’s still not 
drying properly, then something is probably wrong with the 
temperature. 

Check to make sure the dryer heaters are working properly and 
providing air at the required temperature. If that seems correct, 
consult the material specifications to make sure you are providing 
the correct air temperature into the drying hopper. 

Because correct drying requires that you control a range of 
variables, Conair recommends that you develop and use drying 
“recipes” whenever possible.  Developing and storing recipes 
in your dryer control – such as the controls on Conair D and dX 
dryers – makes dryer setup easy and mistake free, no matter who 
is handling the job. So long as you select the right recipe – and 
your dryer is working as expected – all the variables will be under 

control. 


