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Current vs improved moisture control using the temperature drop method.

Temperature drop measurement across an OSB rotary dryer.

Introduction

Drying is costly; poor moisture control
makes it more costly through lost pro-
duction, lowered product quality, and
increased energy consumption. A highly
significant factor affecting moisture control
is location of the moisture sensor; if not
located inside the dryer, the control system
has one chance in three of making the cor-
rect control decision.

Moisture Sensing Problem

The panel industry commonly uses two
sensing methods as the basis for moisture
control: conventional moisture sensors
(Infra-red, Near Infra-red, Radio Frequency,
Capacitance, Resistance, etc.), and dryer
exhaust temperature as a surrogate for mois-
ture content. Both methods are generally
ineffective because conventional sensors use
relatively small sample sizes, must be fre-
quently calibrated, are unable to operate sat-
isfactorily inside or around the dryers, and
the exhaust temperature method provides
no automatic means for setpoint adjustment
when water load to the dryer changes.

Sensor Selection Criteria
The moisture content of a product exiting
a dryer is either wet, dry or on target. If the
commonly used “after-the-fact” (feedback)
control system is in auto mode, its control
decisions will be based on the moisture
content of the product at the downstream
moisture sensor. For example, if the mois-
ture content at the sensor is on target and
rater load changes enter the dryer, the

control system must assume that no control
action is necessary until the change reaches
the sensor. In general, this type of control
system has only one chance in three of mak-
ing the right control decision; in fact, its
chance for success varies inversely with the
time required for an entering change to be
detected (dead time). For this reason, a con-
trol system with its moisture sensor located
downstream is prone to cycle and produce
poor moisture distribution; this can lead
to a reduction in the production rate, an
increase in unit energy consumption, and
poorer product quality. Obviously, the most
important criterion for selecting a moisture
control system is to install the moisture sensor
inside the dryer so that it will make the cor-
rect control decision 100% of the time.
Conventional sensors sample only a frac-
tion of the total production rate, usually a
small spot on the product surface, therefore,
a second moisture control selection crite-
rion should be to select a sensor that uses as
large a sample-size as possible. Some conven-
tional sensors require frequent calibration;
therefore, the third selection criterion is to
select a sensor that requires no calibration.
The exhaust temperature moisture sens-
ing method, although an “inside-the-dryer”
sensor, is incapable of maintaining the
target moisture when water load changes
enter the dryer. The operator must continu-
ally search for the correct setpoint value
in an “after-the-fact” manner, therefore,
the fourth criterion for selecting a control
system is to select a control system capable
of automatically and continuously re-adjusting

the temperature setpoint to maintain the target
moisture content.

The Control Solution

A moisture sensor is available that meets
the recommended criteria for selection of
a moisture control system. It is based on a
patented mathematical model relating the
moisture of the product leaving the dryer
to the temperature drop (delta t) of hot
air after contact with the wet product, and
the dryer production rate. This “inside-the-
dryer” type moisture sensor does not need
calibration, uses total production for the
sample, is based on rugged temperature
sensors, and applies to most products and
dryer-types. It is superior to the exhaust
temperature sensor because its setpoint can
be automatically and continuously adjusted
to maintain target moisture content.

Improved Moisture
Control In Panel
Manufacture

OSB Moisture Control

Figure 1 shows distributions of strand mois-
tures from a rotary dryer before and after
installation of a Temperature Drop control
system. The standard deviation of the mois-
tures was reduced by 50%. The minimum
reduction achievable is normally 30% for
either rotary or conveyor dryers.

Figure 2 depicts the temperature drop
measurement across a rotary dryer and figure
3 shows the temperature drop measurement
for a conveyor dryer.  The control system
uses these temperature drops to calculate






