
  Combines functions of a thermostat  
and defrost timeclock

  Energy saving adaptive, demand defrost
  Energy saving fan cycling per Title 24
  Eliminates complexity - simplifying wiring and programming
  Digital thermostat displays to a 1/10th of a degree
  Regulates the amount of defrost heat to reduce steaming
  Service Call Saver - Post Defrost Indicator*
  Optional Door Switch with all the necessary time delays
  Off time or electric defrost on pre-defined schedule or custom defrost interval
  Compressor protection - Maximum starts per hour
  Manual defrost
  1st defrost 2 hours after start up**
   Visual and Audible Alarming - High temp/Low temp/Sensors/Door/Power Fail-

ure (PF)/Defrost Termination on Time/Excess Defrost
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Development of the KE2 Adaptive Control was prompted by our customers requesting an energy sav-
ing refrigeration controller, feasible for small or large applications. They wanted demand defrost en-
ergy savings, but also something ultra-simple to install, and they didn’t require electric valve control.

The basis for the KE2 Adaptive Control is the 2015 Dealer Design Award (DDA) winning KE2 Low Temp 
+ Defrost, which replaces both a time clock and thermostat. Then we integrated the adaptive, demand 
defrost, and fan control algorithms from our flagship product, the KE2 Evaporator Efficiency controller, 
a 2013 DDA and 2013 NRA Kitchen Innovation Award winner.

KE2 Therm’s demand defrost algorithm is third party verified, including testing by the Food Service 
technology Center in San Ramon CA, to provide over 15% energy savings. And, like most of KE2 
Therm’s controllers,  the KE2 Adaptive Control conforms to Title 24 energy saving initiatives as well.

Features & Benefits:

Controls:

Temperature CompressorHeatersFans

Applications: 

Walk-in

Under Counter

Commercial

Reach-In

Freezers & Coolers

* Service Call Saver - Post Defrost Indicator
To eliminate unnecessary service calls, the KE2 Adaptive Control alerts the 
user when it is coming out of a defrost cycle using the onboard display. The 
display alternates between dEF and the actual temperature measured by 
the air sensor.  This continues until the temperature has reached setpoint, 
or for the amount of time set by dFt (Defrost Time) whichever is shorter.

 

** When SCHEDULED defrost is selected.
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Longer Shelf Life - More Appealing Product
By defrosting only when needed, and providing con-
sistent temperature control, the KE2 Adaptive Control 
reduces temperature fluctuations that can damage 
inventory. 

The KE2 Adaptive Control eliminates unnecessary de-
frosts which leads to freezer burn, and helps maintain 
food moisture, preserving the product quality. Addition-
ally, eliminating temperature spikes prevents product 
from thawing and sticking.  

 More consistent temperature 
control preserves food quality

 Eliminating temperature spikes  
prevents product thawing and 
sticking

 Extends shelf life of food

 Eliminates unnecessary defrosts 
that can pull moisture from food

Product quality/consistency
Precise temp control    Reduces temperature spikes

Eliminate Icing Issues & 
Reduce Liability

 Eliminates potentially 
hazardous ice on floors

 Reduces frost buildup 
that can keep walk-in 
from cooling evenly, and 
efficiently

 Eliminates ice droplets 
on ceilings that can raise 
issues with inspectors

BEFORE - mechanical control AFTER  - KE2 defrost control

How the KE2 Therm defrost algorithm improves system performance
KE2 Therm approaches defrost in a revolutionary way, by using an advanced defrost control 
algorithm that eliminates the dependency on time.  Instead, KE2 Therm’s proprietary defrost 
algorithm monitors the systems’ efficiency.  

By monitoring the coil efficiency, the KE2 Therm defrost algorithm determines the optimum 
time for the system to run a defrost cycle – defrosting only when evaporator efficiency is re-
duced, and minimizing the number, and effects, of defrost cycles on the space temperature. 

In some cases, defrost cycles have been reduced by up to 87%, and at the same time, icing is-
sues in the space were often eliminated.

Reduced Operating Costs

 Typical payback less 
than 24 months

 Increased system 
efficiency dramati-
cally reduces need 
for defrost - up to 
87% in some cases

 Utility rebates in 
many areasTITLE

24
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Less maintenance - Less worry 
While ice buildup on walls and ceilings can keep your walk-in from 
cooling evenly, and efficiently, buildup on floors can be much more 
costly. 

Buildup on floors can be hazardous to employee well being, and finan-
cially in terms of  liability costs. By managing defrosts properly the KE2 
Therm defrost algorithm not only saves energy, it eliminates detrimen-
tal ice-buildup. 

AFTER  - KE2 defrost control

How the KE2 Adaptive Control works
The best refrigeration control requires both pre-
cision and accuracy. Transitioning from tradi-
tional mechanical controls, to the KE2 Adaptive 
Control’s microprocessor-based management, 
provides increased reliability, and more precise 
temperature control, while improving the sys-
tem’s performance. The KE2 Adaptive Control 
eliminates large temperature swings associ-
ated with traditional controls, so product lasts 
longer, energy is saved, and equipment wear 
and tear is reduced. 

The engineering behind the KE2 Adaptive con-
trol rethinks the way refrigeration is delivered 
to the controlled space. First, by defrosting the 
evaporator coil only when necessary, the KE2 
Adaptive Control reduces temperature spikes, 
and generally reduces the number & duration 
of defrost cycles – both saving energy and pre-
serving product quality. Another benefit of the 
KE2 Adaptive Control is by effectively manag-
ing the defrost heaters, the KE2 Adaptive Con-
trol minimizes steam created by the defrost cy-
cle, which often creates ice build-up on floors, 
walls, ceilings and product.

Then, the KE2 Adaptive Control effectively uses 
the evaporator fans to minimize the frost cre-
ated during the refrigeration cycle. It accom-
plishes this by reducing the amount of time 
the system requires the compressor to oper-
ate, and intelligently turning the fans on and 
off while in the refrigeration cycle (or while 
the compressor is off).  Traditional control has 
always required the evaporator fans to run 24 
hours a day on medium temperature applica-
tions, and only turned the fans off during de-
frost for low temperature applications. The KE2 
Adaptive Controller’s fan management runs the 
fans while the compressor is on. Then, while the 
compressor is off, it strategically monitors the 
environment to determine when to deliver the 
appropriate amount of cooling to the space.

While the controller is maintaining tempera-
ture, it is also monitoring the system’s perfor-
mance. The defrost algorithm ensures the sys-
tem is performing above 90 percent efficiency 
at all times. 

At start up
To determine the system’s efficiency, the KE2 
Adaptive Control customizes itself to each ap-
plication. It must ensure it understands the 
system’s operation. To do this, the KE2 Adap-
tive Control creates an evaporator profile. The 

Money in your pocket KE2 Therm’s defrost algorithm energy 
savings range from 15 - 50%. Energy savings are third party validat-
ed by Ameren Missouri, Fisher Nickel, Cascade Energy, BC Hydro and 
more.

Reduced Operating Costs

 Typical payback less 
than 24 months

 Increased system 
efficiency dramati-
cally reduces need 
for defrost - up to 
87% in some cases

 Utility rebates in 
many areas

Temperature of walk-in -10°F
Type of defrost  Electric
Utility cost per kWh  $0.12
Temperature of product entering space 0°F

Estimated annual operating cost  $3,079
Estimated kWh saved annually  3,849 to 12,830
Estimated $ saved annually $462 to $1,540

Walk-in 
Freezer - 
12ft x 10ft x 8ft
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What is Title 24 Compliant?
Title 24 Compliant insures that evaporator fans, 
served by a single compressor, and operating 

without variable capacity controls, will reduce their airflow 
40% for at least 75% of the time when compressor is not 
running.

To set the controller for Title 24 compliance see bulletin 
Q.1.35

TITLE

24
Compliant

Hardware
  3 Relays for solenoid / compressor, heaters , fans
  4 digit 7-segment display
  4-button user interface
  Modbus terminals
  Audible “buzzer”

The space & coil temperature sensors are supplied with 15ft. 
leads, and function to control the space temperature of the 
room, and defrost termination, respectively.

Communications
The KE2 Adaptive Control includes RS-485 Modbus 
communication. 

Specifications

Controller
Input Voltage: 120V / 208-240V
Storage Temp: -40° to 120°F  (-40° to 49°C)
Operating Temp: -40° to 120°F  (-40° to 49°C)
Display: 4 digit 7-segment LED
IP Rating: IP65

Inputs (4):
3 colored 15’ temp sensors (KE2 SKU 21151)
2 dual purpose temperature or digital inputs

Outputs:
(3) Relays
Single Pole 
Double 
Throw

Normally Open Normally Closed
120V 240V 120V 240V

FLA 30A 30A N/A 12A
LRA 98A 80A N/A 24A
Resistive N/A 30A N/A 30A
Horse-
power 1 hp 2 hp 1/4 hp 1/2 hp

Pilot Duty 800VA 720VA 290VA 360VA
Communication:  RS-485 (Modbus)

Temperature Sensor

Sensor  Specs: -60° to 150°F (-51°C to 66°C) 
moisture resistant package

evaporator profile is taken from a series of measurements 
the controller makes, and records, when powering the con-
troller initially.  

The controller completes a sequence of operational tests of 
the system, identifying a temperature relationship between 
the coil temperature and the space temperature.  (The air 

sensor is located in the return air of the coil, while the coil 
sensor is located in the coldest point in the coil fins. )

 The KE2 Adaptive Control initially brings the space down to 
temperature, and then defrosts the coil.  This is repeated as 
necessary, to ensure the coil profile is accurate.  


