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C
ooling is always a chal-
lenge in rugged embedded 
applications, especially 
military applications. Air-

cooled systems tend to be easier to 
work with, but often do not have 
the cooling capacity of conduction-
cooled systems. It is also not a great 
idea to just blow air across com-
ponents as in a conventional PC 
or laptop, given the rugged target 
environment.

The emerging VITA 48.8 Air 
Flow Through (AFT) standard 
aims to keep 3U and 6U VPX sys-
tems cooler with more efficient air 
cooling while still enclosing the 
boards. A typical system would 
have air flowing up between 
boards in the system (Fig. 1). 
The spacing is the key as the 
actual air flow is something that 
can be done on a per-system 
basis. More novel design flows 
can be critical to the success of 
rugged system designs that may 
be deployed in compact drones 
or other aircraft. 

SWAP-C (size, weight, power 
and cost) is the watchword for 
rugged embedded systems and 
VITA 48.8 is designed to address 
the high power densities (as high 
as 200 W per square centimeter) 
that are being seen in the aerospace 
and defense industries. VITA 48.8 

allows heatsinks to be attached 
directly to metal sidewalls on both 
sides of the board. The sidewalls 
are air cooled in addition to pro-
tecting the components on the 
interior. The approach also allows 
VITA 57 mezzanine cards to be 
incorporated into the cooling 
framework. 

The module system follows the 
KISS principle by eliminating the 
use of wedgelocks and ejector/
injector handles commonly found 
on rugged VPX systems. This 
reduces cost and weight in addition 
to simplifying the system design.

Curtiss-Wright Defense Solu-
tions recently displayed a func-

tional prototype implementation (Fig. 2) 
of VITA 48.8 at the 2016 Embedded Tech 
Trends conference. Ivan Straznicky, Curtiss-
Wright Defense Solutions CTO & Technical 

Fellow, Chair of the VITA 48.8 work-
ing group, notes, “VITA 48.8 will cool 
high-power and high-power-densi-
ty modules. For example, Curtiss-
Wright has analyzed and designed 
AFT for 3U modules with high heat 
density processors and a total of 70W 
on a basecard, plus 25-30W on mez-
zanine cards, for a total of 95-100W.”

The standard does not use module-
to-chassis conduction cooling. This allows the chassis 
to be made of different materials such as lightweight 
plastic or composite materials. The demonstration 
chassis was actually built using a 3D printer. 

Lab Bench

The VITA 48.8 is following the KISS principal to provide 
low-cost air cooling to rugged VPX systems. 

1. VITA 48.8 uses a combination of conduction and 

convection cooling. Heatsinks attach directly to sidewalls 

that are then air-cooled. 

2. Curtiss-Wright Defense Solutions 

was showing preliminary VITA 48.8 

systems at the 2016 Embedded 

Tech Trends conference. 

KISSing Costly Cooling 
Solutions Goodbye
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