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INTRODUCTION

As power densities continue to increase in modern
electronics, effective thermal management has
become a critical design consideration. Traditional
air-cooled heat sinks often struggle to dissipate
the growing heat loads generated by power
semiconductors, battery systems, data centers,
and industrial power conversion equipment.
Boosted Cold-Wall Cooling (BCWC) heat sink
technology addresses these challenges by
combining the reliability of cold-wall cooling with
enhanced heat transfer mechanisms to achieve
superior thermal performance while still retaining
the advantages of air cooling.

WHAT IS A BOOSTED COLD-
WALL COOLING HEAT SINK?

A Boosted Cold-Wall Cooling heat sink is an
advanced thermal management solution that
transfers heat from electronic components to
the surrounding air, while utilizing optimized
internal structures, enhanced surface geometries,
and improved evaporate section to maximize
heat extraction. The “boosted” aspect refers to

design features that significantly increase thermal
efficiency compared to conventional cold-wall
systems.

These heat sinks are typically manufactured from
high-conductivity aluminum and copper tubes and
are engineered to provide a low thermal resistance
path between the heat-generating device and the
cooling medium.

KEY FEATURES

. High-performance passive system for
transferring heat from the heat source to the
surrounding air

*  Optimized evaporator design for enhanced
heat transfer

* Potential compact and lightweight
construction

* Low thermal resistance

*  Compatibility with high-power semiconductor
modules

e Scalable designs for various power levels and
system architectures

* Robust construction for demanding industrial
environments

Examples of Boosted Cold-Wall Cooling Heat Sinks
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PROVIDES ABOUT 30% LESS
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AND UP TO 30% INCREASE IN
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BENEFITS

Improved Thermal Performance

Boosted cold-wall designs can remove
significantly higher heat loads than traditional air-
cooled solutions, enabling higher power density
and improved equipment performance.

Enhanced Reliability

Maintaining lower operating temperatures helps
extend the lifespan of semiconductors, capacitors,
batteries, and other temperature-sensitive
components.

Reduced System Size

Higher cooling efficiency allows designers to
reduce overall system footprint while maintaining
required thermal margins.
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TYPICAL APPLICATIONS

Boosted Cold-Wall Cooling heat sinks are
commonly used in:

¢ Power conversion systems and inverters
¢ Electric vehicle (EV) traction drives
¢ Battery energy storage systems (BESS)

* Renewable energy converters and solar
inverters

* Industrial motor drives

* High-power telecommunications equipment
* Railway and transportation electronics

» Aerospace and defense systems

¢ Medical imaging and high-performance
computing equipment

CONCLUSION

Boosted Cold-Wall Cooling heat sinks provide an
effective solution for managing the increasing
thermal demands of modern power electronics.
By combining liquid cooling with enhanced heat
transfer technology, these systems deliver superior
thermal performance, improved reliability, reduced
equipment size, and greater operational efficiency.
As electronic systems continue to increase

in power density, boosted cold-wall cooling
technology will play an increasingly important role
in ensuring safe, reliable, and efficient operation
across a wide range of industries.
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