Technology Bulletin
By Jamie Jamison, General Manager, PET, Packaging, The Conair Group

Automatic Dryer Adjustment Boosts Energy Savings
As Throughput and Ambient Conditions Vary
Dryer manufacturers, including Conair, have done a great
deal to reduce the amount of energy required to dry a given
amount of resin. Today, processors who follow the drying
guidelines of the major resin manufacturers can expect their
power consumption to be as low a few hundredths of a
kWh/kg of material dried. Even those who run high volumes
of materials that dry at higher than average temperatures –
like PET for instance – can do so for about 0.07 kWh/kg and
even less with specialized heat-recycling technology used in
systems like the Conair EnergySmart drying system. That’s
how efficient the desiccant dryers of today have become.
Still, with electric utility rates remaining high, and with no
prospect of a significant drop, drying seems to be an unavoidable drag on profitability. The situation becomes even
worse when throughput drops – even temporarily – below
100% capacity. That’s because, in most drying systems,
drying air volume is fixed. If you are running 1600 lb/hr (727
kg/hr) or running 1000 lb/hr (455 kg/hr), most dryers still
generate the same amount of hot dry air and it takes the same
amount of energy to produce it regardless of throughput.
Just take a look at the following table comparing the energy
cost to dry polycarbonate at different throughput rates:

As you can see, with a standard dryer, the energy cost per
unit weight is significantly higher when the dryer is working
at less than full capacity. To put it another way, when you are
running at less than full capacity, you are wasting energy.
Assuming you make the same per-unit profit on the finished
product whether you are running at full capacity or not, that
wasted energy is money out of your pocket.
In most dryers – including standard dryers from Conair –
there is no way to adjust the amount of drying air generated
to match the requirements of various throughput rates.
Whether you are running at full capacity or half capacity, the
dryer will continue consume the same amount of energy and
produce the same amount of air. At reduced throughputs,
processors will be doing one of two things: if they keep the
hopper full and simply reduce throughput, they will subject
the material to drying temperatures for more time than is
necessary and potentially over-dry the resin. If they reduce

Standard Carousel® Plus W1600
Throughput/hr PET
kWh to Operate
kWh/lb (kg)

1000 lb (454.132 kg)

1600 lb (726.612 kg)

40

40

0.04 (0.089)

0.025 (0.055)

The EnergySmart™
(ES-1) drying system not
only allows processors to
optimize drying conditions,
but it also helps them save
energy and produce highquality finished products
more efficiently.
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the level of material in the hopper, they will be properly
conditioning the resin, but the excess heat in the return air
leaving the hopper will need to be removed by an aftercooler
so that the air will give up its moisture to the desiccant in
the dryer. In either case, you will be wasting the money you
spent to dry and heat the wasted air. If, on average, you run
at half capacity for half the time, you are actually wasting
about 25% of the energy spent on the drying process.
There Ought To Be A Better Way
... and there is! The EnergySmart™ (ES-1) drying system
not only allows processors to optimize drying conditions,
but it also helps them save energy and produce high-quality
finished products more efficiently. The system was developed for processors of PET and other polymers that require
high drying temperatures, and also for applications in
which throughput varies and where electrical costs are high.
It takes advantage of technology perfected in the original
two-stage EnergySmart system and applies it to a less-costly
single-stage dryer configuration. The dryers can handle resin
throughputs between 400 lbs/hr and 5000 lbs/hr (182 kg/hr
and 2273 kg/hr).
In the ES-1, several Conair technologies are used to slash
energy waste and provide a higher degree of control over
the drying process. In Optimizer™ Mode, the proprietary

TouchView™ dryer control uses information gathered by a
Conair Drying Monitor™ and regulates air temperature and,
using a variable-frequency blower motor, it also regulates
air flow.
Just enough heat energy is added to the bed of material in
the drying hopper to maintain an optimum temperature profile as measured by the Drying Monitor. The controls have
the ability to fine-tune the air flow and temperature to maintain a stable temperature within the hopper regardless of
throughput changes or variations in material temperature or
ambient conditions. Settings can also be memorized for instant recall.
As shown in the charts below, energy costs per unit weight
do not change as throughput changes. You see the same
low energy consumption at 1000 lb (455 kg) per hour as
you do at 1600 lb (726 kg).
The amount you save will depend on the material you are
drying and other variables. The ES-1 with TouchView control
and Optimizer Mode is especially well suited to applications
involving resins like PET that require precision drying at
temperatures as high as 350°F (177°C). In the production
scenario shown, the system can deliver typical energy
savings of 18% compared to conventional dryers. Return on

POLYCARBONATE
Table compares electric cost to dry polycarbonate (PC) using traditional Carousel® Plus (Model W1600) and the EnergySmart™ (ES-1) using the same
dryer equipped with Optimizer™ technology. Assumes processor runs 1000 lb/hr (454 kg/hr) half the time and 1600 lb/hr (726 kg/hr) half the time.

Carousel® Plus W1600
Throughput/hr PC
kWh/kg
hr/yr
$/kWh
Elec. $/yr
TOTAL
Savings/yr with Optimizer
% Savings/yr with Optimizer

EnergySmart™ (ES-1)

lb

kg

lb

kg

lb

kg

lb

kg

1000

454.132

1600

726.612

1000

454.132

1600

726.612

0.0896

0.056

0.056

0.056

4200

4200

4200

4200

$0.10

$0.10

$0.10

$0.10

$17,089.91

$17,089.91

$10,681.18

$17,089.91

$34,179.82

$27,771.10
$6,408.72
18.7%
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ABS
Table compares electric cost to dry ABS using traditional Carousel® Plus (Model W1600) and the EnergySmart™ (ES-1) using the same dryer equipped
with Optimizer™ technology. Assumes processor runs 1000 lb/hr (454 kg/hr) half the time and 1600 lb/hr (726 kg/hr) half the time.

Carousel® Plus W1600
Throughput/hr PC

EnergySmart™ (ES-1)

lb

kg

lb

kg

lb

kg

lb

kg

1000

454.132

1600

726.612

1000

454.132

1600

726.612

kWh/kg

0.048

0.03

0.03

0.03

hr/yr

4200

4200

4200

4200

$/kWh
Elec. $/yr

$0.10

$0.10

$0.10

$0.10

$9,155.31

$9,155.31

$5,722.06

$9,155.31

TOTAL

$18,310.61

$14,877.37

Savings/yr with Optimizer

$3,433.24

% Savings/yr with Optimizer

18.75%

PET
Table compares electric cost to dry PET using traditional Carousel® Plus (Model W1600) and the EnergySmart™ (ES-1) using the same dryer equipped
with Optimizer™ technology. Assumes processor runs 1000 lb/hr (454 kg/hr) half the time and 1600 lb/hr (726 kg/hr) half the time.

Carousel® Plus W1600
Throughput/hr PC
kWh/kg
hr/yr
$/kWh
Elec. $/yr
TOTAL

EnergySmart™ (ES-1)

lb

kg

lb

kg

lb

kg

lb

kg

1000

454.132

1600

726.612

1000

454.132

1600

726.612

0.1184

0.074

0.074

0.074

4200

4200

4200

4200

$0.10

$0.10

$0.10

$0.10

$22,583.10

$22,583.10

$14,114.42

$22,583.10

$45,166.20

Savings/yr with Optimizer
% Savings/yr with Optimizer

investment, based on energy savings alone, can be as little
as 6 to 9 months. In applications involving polycarbonate,
which dries at 250°F (121°C), or ABS, which dries at 180°F
(82°C), the drying process is less energy intensive. Thus, the
payback period may be somewhat longer than those projected
for PET drying, but the EnergySmart system offers other
attractive benefits besides energy savings.
The Drying Monitor™ and the TouchView™ dryer control act
as an early warning system. If a filter becomes clogged, for
instance, and air flow to the drying hopper is reduced to the

$36,697.52
$8,468.68
18.75%

point that it cannot heat the entire volume of material, the
change in the temperature profile will be detected and an
alarm will sound. Without this unique technology, the problem may not be discovered until hours later when defective
product is produced. Then the process needs to be shut
down while the problem is diagnosed and corrected and
fresh material is dried. It could be hours before production
could be restarted. With the Drying Monitor and TouchView
control, problems like this can be detected and resolved
immediately, before valuable resin and processing time
is wasted.
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Complete Process Visibility
Together, TouchView controls and the Drying Monitor give
you a total picture of your drying process. The patented
Conair Drying Monitor probe extends through the material
bed and six integral temperature sensors register the
temperature at each position. Other sensors monitor air
temperature and dew point at the entrance and exit of the
drying hopper. These data are constantly fed to microprocessor-based controls to give you a detailed picture of
the entire drying process so you can optimize settings for
maximum quality and energy efficiency even as material and
ambient conditions change over time. Optional trending
screens graph material temperature, air flow, air temperature,
dew point and differential pressure. Color-coded lines make
it easy to see changes in these data over time, so this
information becomes invaluable for quality-control validation
and for troubleshooting.

ES-1 trending screens let operators see critical process data over time –
like drying air temperature (above) and material temperature as measured
by the drying monitor (below). This information becomes invaluable for
quality control validation and for troubleshooting.

The TouchView control is remarkably easy to use. Confusing
alarm codes and hard-to-navigate parameters are replaced
with full-color, easy-to-read touch-activated graphics and
status indicators. Each screen of the control displays all
parameters and allows each to be individually altered for
maximum control over the process. The unit scans critical
temperatures, dew points and other valuable data every 15
seconds and then stores it for 72 hours. When viewed in the
form of trending graphs, this information becomes invaluable
for quality control validation and for troubleshooting.

200 West Kensinger Drive l Cranberry Township, PA 16066 l 724.584.5500 l www.conairgroup.com
TPD-1112

4

