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Over 500 years refrigeration industry experience
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Mission Statement

KE2 Therm Solutions seeks to save energy, preserve the 
environment and improve profitability for our customers by 
delivering energy saving electronic solutions to the Heating, 
Ventilating, Air Conditioning and Refrigeration (HVAC&R) 
industry. 

We will be recognized for having high quality,  
technologically advanced products that are easy to use, and 
for providing superior technical applications support before 
and after the sale.
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Advanced Energy Savings and Control for Refrigeration Systems
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OEM branded
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KE2 Evaporator Efficiency
Electronic Refrigeration Controller

• What does it do?
Controls

– Saves energy 
– Improves product shelf life/product 

integrity
Communicates/Remote Monitoring

– Provides remote monitoring
– Sends alarm notices 
– Use as system diagnostic tool
Eliminates

– Discrete components 
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What does it do? Eliminates.

Defrost Time Clock
Eliminating the traditional defrost time clock saves 
component cost and installation. And, when using 
the KE2 Evap the system enters defrost only when 
needed -- reducing energy costs, and room 
temperature fluctuations that shorten product shelf 
life.

Room Thermostat
The KE2 Evap closely monitors and controls room 
temperature so separate thermostat cost and 
installation are eliminated.

Defrost Termination Device
Eliminate the defrost termination device (“Klixon”) 
too and save on the related expenses. The KE2 Evap 
uses a unique algorithm to sense defrost necessity 
and duration. A “Klixon” can’t do that.

KE2 Evaporator Efficiency
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KE2 Evaporator Efficiency
Smart Defrost Management

Please take some time to review 

Companion Literature B.1.1, T.1.1 & N.1.1

P.1.2

KE2 Evaporator Efficiency
Electronic Refrigeration Controller

1. True demand defrost initiated 
by monitoring loss of evaporator 
efficiency

2. Efficient system operation 
utilizing latent energy of coil / 
frost

3. Efficient defrost heater 
management and termination

• Optional Electronic Expansion 
Valve control

• Communications
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Evaporator capacity decreases with accumulation of 

frost

Understanding Evaporator Performance



1. Change in TD indicates need for defrost
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“Free cooling” – Latent energy 

recovery
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 Proper fan control during operation provides “free cooling” by 

sublimating frost to chill room



2. Optimum temperature control 

and energy efficiency
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Latent energy recovery through evaporator fan cycling, compressor stays off



Electric defrost based on time
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80% additional room heat gain (radiation + convection) due to high heater temperature

High coil 

temperature 

drives “fog” 

into the room, 

can create ice 

build up 

problems



Consequences of  fogging
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Consequences of excessive heat 

from trying to eliminate ice build up



3. KE2 Evap pulses defrost heaters
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Ensures lower coil temperature, less energy usage, decreased product heating

Only 20% additional heat gain (radiation + convection) due to heater temperature
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KE2 Evaporator Efficiency
Smart Defrost Management

P.1.2

KE2 Evaporator Efficiency
Ease of set up and Installation

Three parameters to set  with

1. Select desired room set point

2. Select defrost mode
• Electric
• Hot Gas
• Air

3. Select expansion device
• Mechanical TEV
• Electric expansion valve
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KE2 Evap – only requires two 

inexpensive temperature sensors 

for precise room temperature 

control
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Optional EEV control possible with 

pressure transducer and suction 

temperature sensor



System Diagnostics Made Easy
Real time superheat monitoring

Can remotely view Superheat if Mechanical Valves are utilized!

X
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Case Studies at ke2therm.com
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Before - McDonalds Graphs
Standard mechanical control 
system operation
• Fluctuating room temp
• High Defrost termination temp
• 4 defrosts / day

After - McDonalds Graphs
Standard mechanical control 
system operation replaced with 
KE2 Evap control for last 2 days
• More stable room temp
•Lower Defrost termination 
temp
• dramatic reduction in # of 
defrosts

Before and After Comparison – Cudahay, WI



Copyright 2010 KE2 Therm Solutions, Inc. 
Washington, Missouri

McDonalds Cudahy WI

Before After 

Reduction of Ice build up on freezer ceiling
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Before - McDonalds Graphs
Standard mechanical control 
system operation
• Fluctuating room temp
• High Defrost termination temp
• 4 defrosts / day

After - McDonalds Graphs
Standard mechanical control 
system operation replaced with 
KE2 Evap control
• More stable room temp
•Lower Defrost termination 
temp
• dramatic reduction in # of 
defrosts

Before and After Comparison - Phoenix, Arizona
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Before - Applebees Graphs
Standard mechanical control 
system operation
• Fluctuating room temp
• High Defrost termination temp
• 4 defrosts / day

After - Applebees Graphs
Standard mechanical control 
system operation replaced with 
KE2 Evap control
• More stable room temp
•Lower Defrost termination 
temp
• dramatic reduction in # of 
defrosts

Before and After Comparison - Washington, Missouri
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Case Study
System Controlled by mechanical time clock / thermostat
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Case Study
System Controlled by mechanical time clock / thermostat
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Case Study
System Controlled by KE2 Evaporator Efficiency
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Adaptive algorithm, learning system operation
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Case Study
System Controlled by KE2 Evaporator Efficiency
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Case Study: May 26, 2011
System Controlled by KE2 Evaporator Efficiency

30
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Compressor Fans Heaters Total Savings

Annual hours 8,760.00             8,760.00           8,760.00            

Current run hours 5,220.04             7,786.67           628.22               

Current watts consumed 3672 1008 1992

Current kWh 19,168.00          7,848.96           1,251.42            28,268.38 

KE2 run hours 4,605.19             5,756.48           99.00                  

KE2 watts consumed 3672 1008 1992

KE2 kWh 16,910.25          5,802.54           197.20               22,909.99 

Run time reduction -11.8% -26.1% -84.2%

Current 2,108.48             863.39               137.66               3,109.52    

KE2 Therm 1,860.13             638.28               21.69                  2,520.10    

Savings 248.35                225.11               115.96               589.42       19.0%

Summary calculation
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Precise Refrigeration System Control
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Benefits to Communication

 High speed access to information
 Remotely view and adjust controller set-points on site or 

remotely
 Simplify system setup
 Review system performance from outside refrigerated space
 Change set points remotely
 Increase efficiency of service calls

 Communicate information between controllers
 Coordinate defrosts with multiple controllers
 Share sensor data between controllers

 Receive email / text message alerts to computer or cell 
phone

 Push software updates direct to the controller



Provides local or remote 
monitoring – trouble shooting
-check/adjust system on site 
or 
wherever there’s internet service

“I can see more information on one page and know 
what is going on in the system in a matter of 
seconds. It would take me 20 minutes inside the box 
to get the same information”

Andy Fincutter- Service Technician A to Z 
Refrigeration
Burlington, WI

What does it do? 
Avoid / Improve Service Calls
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Install a single KE2 Therm Controller on a 

LAN (local area network)

1. Connect Ethernet 
cable to the KE2 
Therm controller and 
to an open port on 
the Customer 
Network

2. Power up KE2 Therm 
controller 

http://www.ce.org/shared_files/markofexcellence/moe2008/DGL-4500GamingRouter.JPG
http://www.ce.org/shared_files/markofexcellence/moe2008/DGL-4500GamingRouter.JPG
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Verify the KE2 Therm Controller is on the lan

 Type the IP address listed on the controller 
into the address field (i.e. 10.10.50.10)
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Efficiency
Smart Defrost Management

P.1.2

KE2 Masterview
Remote Display / Service Tool

View System Performance
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Efficiency
Smart Defrost Management

P.1.2

KE2 Masterview
Remote Display / Service Tool

Receive Email / Text alerts
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Efficiency
Smart Defrost Management

P.1.2

KE2 Masterview
Remote Display / Service Tool

Ease of set up and advanced communication between controllers
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Efficiency
Smart Defrost Management

P.1.2

KE2 Masterview
Remote Display / Service Tool

Change / Update System Setpoints
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Efficiency
Smart Defrost Management

P.1.2

KE2 Masterview
Remote Display / Service Tool

Change / Update System Setpoints
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Efficiency
Smart Defrost Management

P.1.2

KE2 Masterview
Remote Display / Service Tool

Display system temperature summary graph
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Energy Saving + Communications Solution for Refrigeration Systems

 Energy Savings
 Remote Monitoring 
 Alarm Capability
 Data Logging Capability
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KE2 Adaptive - Complete Kit
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KE2 Evaporator Efficiency
Smart Defrost Management

P.1.2KE2 Adaptive Control
Benefits Overview

49

 Combines multiple  refrigeration 
control functions in one device to 
reduce complexity and wiring

 Adaptive control ensures continuous 
energy efficiency savings

 Precise temperature control protects 
products for longer shelf life

 Regulates the amount of defrost 
heat to reduce steaming

 Prolonged equipment life



P.1.2

KE2 Evaporator Efficiency
Smart Defrost Management

P.1.2KE2 Adaptive Control
Features 

50

• Four digit display
 Precise Room temp display (1/10th of ˚F or C)
 Alarm status
 Indicates System Mode status
 Indicates Power failure (PF) if Custom Defrost 
Schedule is utilized)
 System Variables review

• Efficient evaporator fan management (Title 24 
compliant)
• Keypad lockout option
• Dual voltage selector 120/208-240v
• Audible alarm buzzer



KE2 Adaptive Eliminates…

Defrost Time Clock
Eliminating the traditional defrost time clock saves 
component cost and installation. And, when using 
the KE2 Adaptive the system enters defrost only 
when needed -- reducing energy costs, and room 
temperature fluctuations that shorten product shelf 
life.

Room Thermostat
The KE2 Adaptive closely monitors and controls room 
temperature so separate thermostat cost and 
installation are eliminated.

Defrost Termination / Fan Delay devices
Eliminate the defrost termination device (“Klixon”) 
too and save on the related expenses. The KE2 
Adaptive uses a unique algorithm to sense defrost 
necessity and duration. A “Klixon” can’t do that.
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KE2 Fan Control
Packaged Savings Solution
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KE2 Fan Control

Plug ‘n play packaged solution for 

variable speed control of multi-fan 

condensers

 Over 50% energy savings

Available in 4, 6, 8 & 10 fan 

packages

 Split condenser versions

 Factory programmed, wired and     

tested
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Why condenser fan control?

Number of Fans 8 Non-VFD KW-hr used 68,818 KW-hr

Hp of fan motors 1 hp VFD KW-hr used 29,781 KW-hr

Fans unloaded at a time 2 % Savings 56.72 %

Installed Cost Estimate 7,500 $ Saved annually $4.684 $

Utility Rebates $0 Estimated Payback 1.6 Yrs

Price of Energy by Province $0.12 Ontario KE2 Fan P/N Suggested 20318

Motor Voltage 575 volts

Individual Motor FLA 1.7 1.7 Default Value
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Head Pressure Control

Variable fan control (VFS, VFD, VSD):

 Very stable head pressure 

control

 More energy efficient than fan 

cycling (less vibration)

 Increases motor life
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Most of the time full fan speed is not required
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Ease of Installation

Before KE2 Therm After KE2 Therm
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Neatly 

Arranged 

and 

Wired
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Installation on new

or existing 

condensers
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Wiring the motors
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Completed wires and pressure line
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Mounting on Existing condensers 
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Only 4 hours to install 4 units!



Connect the wires and pressure line

Copyright 2010 KE2 Therm Solutions, Inc. 
Washington, Missouri

Slide P.T2 - 66



Installation Complete
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Easy enough for one guy to install…
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