Thermoelectric Cooler
Assemblies
for Reagent Storage

Introduction
In Reagent Storage Systems, thermoelectric cooler assemblies offer a more
efficient, cost-effective and reliable thermal control method compared to other
thermal management technologies.
Thermoelectric Cooler Assemblies
Provide active cooling below ambient temperatures to extend the life of reagents
Keep replacement costs down
Ensure laboratory & medical tests are accurate and reliable
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Application Overview
Reagents are used to create a chemical or biological
reaction to measure or identify a target substance.
Laboratory and medical reagent storage systems have
different requirements depending on what they are
storing and for how long.
Temperature fluctuations can affect the life of a reagent
and influence the final test result.
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Type of Storage Systems

Standard Freezer

Refrigerated

Temperature Range Control

-20ºC

2ºC to 8ºC

Room Temperature
15ºC to 27ºC

Application Cooling Requirements
Advanced Medical Storage Refrigerators housing
temperature sensitive reagents must keep temperature
swings to ±2ºC from the temperature set point

Smaller thermal management solution to maximize reagent cooling storage space
Precise refrigerated temperature ranging from 2ºC to 8ºC depending on the reagent
Cooling requirements (Q c) typically range from 30 to 150 Watts
Ability to heat reagents to body temperature prior to testing
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Reagent Cooling Application Challenges
SWaP REQUIREMENTS
• Solutions must meet SWaP requirements; reducing Size, Weight & Power
• More cooling capacity in smaller footprint
• Efficiently dissipate heat to meet conflicting requirements of increased performance

AIRFLOW MANAGEMENT
• Design cannot impede airflow in the reagent cooling chamber

CONDENSATION MITIGATION
• As temperature drops below the dew point, moisture forms on cold surfaces
• May seep into the electronics, causing deterioration and failure
ECO-FRIENDLY DESIGN
•
•
•
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Older compressor-based systems utilize high global-warming potential HFC
refrigerants, such as R134a and R404A.
New industry requirements eliminate use of restricted refrigerants
Natural refrigerants can create challenges of increased pressure, high
toxicity, flammability & asphyxiation

SuperCool Series
ENHANCED PERFORMANCE

PATENTED DESIGN

EFFICIENT HEAT DISSIPATION

PRECISE TEMPERATURE CONTROL

RANGE OF CAPACITIES

MOISTURE-RESISTANT

• Enhances cooling performance by up to
90% compared to competing heat
exchanger technologies
• High performance hot side heat sink
dissipates heat more quickly and more
efficiently. Available in air-to-air,
direct-to-air and liquid-to-air versions

• Offers heat pumping capacities of 110 to
202 W and operates on 24 VDC

The SuperCool Series thermoelectric cooler
assemblies ranges from 110 to 200 W & is offered
in Air-to-Air, Direct-to-Air & Liquid-to-Air versions
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• Patented design offers higher cooling
power in smaller form factors

• Provides precise temperature control for
small chambers

• Moisture-resistant insulation prevents
condensation from penetrating chamber
cavity

PowerCool Series
High Head Loads - Designed for larger sample storage compartments
with a higher heat load requirement

Cooling Capacities - Offers widest selection of cooling capacities from

20 to 280 W

Integration Flexibility - Available in Air-to-Air and Direct-to-Air

versions; uses impingement flow to dissipate heat on the hot side

Efficient Design - Custom designed thermoelectric modules achieve a

high coefficient of performance (COP) and minimize power consumption

Voltage Selection - Offered in 12 or 24 VDC configurations; 48
VDC available for 100 W systems and higher
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The PowerCool Series is offered in Air-to-Air
and Direct-to-Air versions, ranging from 20
to 280 W

Tunnel Series
COMPACT FORM FACTOR
Most compact form factor
with minimal airflow paths;
operates efficiently compared
to traditional impingement
flow

VARIETY OF VOLTAGES
The Tunnel Series
thermoelectric cooler
assemblies offers a cooling
capacity from 10 to 100
Watts and is available in airto-air and direct-to air
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Offered in 12 or 24
VDC configurations

MAXIMUM HEAT TRANSFER

HIGH PERFORMANCE

Patented, high performance
cross flow technology;
maximizes heat transfer
when pulling air through heat
exchanger

The heat pumping action is
generated by custom designed
thermoelectric coolers; achieves
high coefficient of performance to
minimize power consumption

INTEGRATION FLEXIBILITY

SMALL YET POWERFUL

Cools by either
convection (air-to-air)
or conduction (directto-air) means

The smaller form factor
Tunnel Series offers
cooling capacities
exceeding 106W

Precise Temperature Control
Thermoelectric
Cooler Assemblies
deliver precise
temperature control
when combined with
the SR-54 Series
Temperature
Controller

Accurate
Closed Feedback
Precise Control

Bi-directional SR-54 Series temperature controller delivers
precise temperature control to within ±1ºC of the set point
Feedback from a temperature sensor varies the output of the
power supply to control enclosure temperature
Provides both cooling and heating of thermoelectric
assemblies requiring precise temperature control accuracy

Monitoring & Alarms Provides monitoring and alarm functionality; identifies problematic
fan, over-temperature thermostat, temperature sensor failure

Ease of Integration
Low Noise
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Requires minimal programming; easily integrates with
thermoelectric cooler assembly
Lowers operating noise; fan speeds are reduced once the
specified temperature has been reached

Conclusion
Reagent shelf life is greatly affected by temperature instability; may only last a few hours at room temperature before
degrading or becoming contaminated.
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TEMPERATURE CONTROL IS
CRITICAL FOR REAGENT LIFE

CONVENTIONAL SOLUTIONS ARE
COMPLEX

THERMOELECTRIC COOLER
ASSEMBLIES SAVE TIME

Proper storage conditions are critical;
tainted reagents will influence test
results and provide invalid results

Thermal designers must consider
many factors; temperature control,
condensation and airflow, cooling
reagent storage equipment to below
ambient temperature

Space-saving thermoelectric cooler
assemblies offer a more efficient,
cost-effective and reliable method
for precise temperature control
compared to other thermal
technologies

DELIVERS OPTIMAL THERMAL
MANAGEMENT

PROVIDES EXCEPTIONAL VALUE
IN A COMPACT FORM

DESIGNED TO MEET
CHALLENGING REQUIREMENTS

Thermoelectric cooler assemblies deliver the
temperature stability and condensation
protection necessary for reagent storage
equipment

Thermoelectric cooler assemblies also
offer smaller size, lower noise,
environmental friendliness and lower
total cost of ownership

SuperCool Series, PowerCool
Series and Tunnel Series are all
RoHS-compliant and are designed to
meet these challenging temperature
control requirements

For More Information
More information on the SuperCool Series can be found by visiting
https://www.lairdthermal.com/products/product-series/supercool-series

More information on the PowerCool Series can be found at
https://www.lairdthermal.com/products/product-series/power-cool-series

More information on the Tunnel Series can be found at
https://www.lairdthermal.com/products/product-series/tunnel-series

More information on the SR-54 programmable controller can be found by visiting
https://www.lairdthermal.com/products/product-temperature-controllers/tc-xx-sr-54temperature-controller
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About Laird Thermal Solutions
Laird Thermal Systems develops thermal management solutions for demanding applications

Medical

Industrial

Transportation

Telecom

DIVERSE PRODUCT PORTFOLIO - We manufacture one of the most diverse product portfolios in
the industry ranging from active thermoelectric coolers and assemblies to temperature controllers and
liquid cooling systems

SOLVING COMPLEX ISSUES - Our engineers use advanced thermal modeling and management
techniques to solve complex heat and temperature control problems

ACCELERATING TIME-TO-MARKET - By offering a broad range of design, prototyping and in-

house testing capabilities, we partner closely with our customers across the entire product development
lifecycle to reduce risk and accelerate their time-to-market

MAXIMIZING PERFORMANCE - Our global manufacturing and support resources help
customers maximize productivity, uptime, performance and product quality
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Laird Thermal Systems is the
optimum choice for standard
or custom thermal solutions
Learn more by visiting
www.lairdthermal.com

Have a question or need more information about
Laird Thermal Systems? Please contact us via the website at

www.lairdthermal.com
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