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New Zealand design firm adapts American trucks for right-
hand drivers using reverse engineering and 3D printing.

New Zealanders love Chevy and GM trucks as much as 
anyone, maybe more so given the rugged island nation’s 

historic reliance on the agricultural, ranching and mining sec-
tors. But owning a Silverado or RAM pickup on the former 
British colony poses a problem. Driving on the left-hand side 
of the road requires a conversion of these American vehicles to 
a right-handed steering column, which in turn means other 
systems need to be redesigned or heavily modified.

 Enter New Zealand-based 3D Hub Ltd., a product develop-
ment company specializing in mechanical products that help 
companies turn ideas into products using reverse engineering, 
3D printing and computer-aided engineering (CAE). Among 
its many projects, 3D Hub has played a central role in adapting 
American left-hand vehicles for right-hand drivers in New 
Zealand and Australia. 

To do that, the mechanical design firm now uses 3D scanning 
as part of its service catalogue, which includes industrial and 
mechanical design, reverse engineering, structural optimization, 
prototyping, CAD modeling and finite element analysis (FEA). 

Recently, 3D Hub was called upon to convert a left-hand heat-
ing, ventilation, and air conditioning (HVAC) unit into a right-
hand unit to fit the modified interiors of Chevrolet and GMC 
trucks. The main challenge was the reverse engineering aspect 
to the project. The team wanted to develop a right-hand HVAC 
unit by acquiring the 3D measurements of the current left-hand 
components and integrating them within a CAD environment 
so that the designs could be converted and then manufactured 
via the company’s 3D printing processes. 

“All the complex functionalities had to fit into a right-hand 
space that was smaller than the original left-hand HVAC unit,” 
explained Craig Russell, director and mechanical engineer at 
3D Hub. “Moreover, the reusable components, such as fans, 
sensors, servo motors, airflow flaps, etc. had to be integrated in 
the CAD design.”

Converting the HVAC
The HVAC unit was one of a number of components (dashboard, 
steering column, electrical) that were to be converted for the 
opposite layout. This was not going to be a simple mirror image.  

The first step was to disassemble the truck. The original 
dashboard was cut into critical sections (glove box, centre console, 
etc.) and moved to their new positions on the right-hand-side of 
the vehicle. The dashboard components were mounted onto the 
dashboard support bar and then removed as one from the 

vehicle. The dash-
board pieces were then 
joined, hand-shaped 
and formed to create 
the final dashboard. 
From this final shape, 
a plug was made to 
create future fiberglass 
dashboards. Mean-
while, the steering 
wheel and column 
were removed and 
repositioned to fit in 
the opposite side of the 
engine bay. 

With the dash 
removed, the original 
HVAC unit could be 
removed and the fire-
wall accessed for 3D 
scanning. First, posi-
tioning targets (datum 
targets) were applied 
to the firewall surface. 
Note that, for this proj-
ect, the positioning 
targets would not be 
removed before the 
end of the project: 
They would prove useful for precise positioning and alignment 
later in the development process. 

Reverse Engineering and 3D Printing
With the HVAC removed, it could be reverse engineered. 3D 
Hub began 3D scanning the HVAC. The 3D scan data was then 
used to lay out the new HVAC with its major components. 

The recirculation unit was positioned in the vehicle to verify 
fit and final placement. Once it was in the final position, it was 
scanned relative to the original positioning targets on the fire-
wall. This data was brought into the CAD environment in exactly 
the same place; no alignment was necessary thanks to the 
retained positioning targets throughout the project, which 
significantly reduced processing time. 

Once the reformed dashboard was completed and positioned 
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The process of converting to a right-hand 

HVAC unit in Chevy and GMC trucks required 

a multi-step process from 3D scanning (top) 

to 3D printing a reversed assembly (bottom). 
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in the vehicle, 3D scanning enabled operators to inspect the 
underside of the dashboard with the electronics and ducting in 
place. The scanned data was aligned to the original target loca-
tion on the firewall. The HVAC unit could then be checked that 
it cleared critical components like dash bar, glove box etc.

The converted HVAC unit was then ready to be 3D printed in 
SLS nylon. The prototype was mounted and tested in the vehicle. 
Due to the accurate scanning data, only minor adjustments needed 
to be made before a final product could be manufactured and 
perform to the same high standards as the OEM unit.

To perform the scan, 3D Hub used the HandySCAN 3D from 
Creaform. It’s flexibility, auto-positioning and fast and accurate 
localization of the part ensured by the positioning targets was 
key in selecting the equipment to carry out this project. Although 
this reverse engineering project could have been carried out 
using other 3D scanning technologies, it would have certainly 
required a longer preparation time, says 3D Hub’s head engineer.  

“The ability to scan anywhere, move the parts during the 
scanning process, and split the job up over periods of time was 
what made us choose the HandySCAN 3D,” explained Russell. 
“Scanning is now an integrated part of our design development 
process. This particular reverse engineering project and the 
outcome for the customer led to a referral to another company 
who does similar work in Australia.”

3D Hub’s initial work with the HandySCAN 3D clearly dem-
onstrates how the scanner can be easily and effectively used for 
all types of reverse engineering projects, including those that 
involve subsequent 3D printing of the components to accelerate 
the overall manufacturing process. DE
www.3dhub.co.nz
www.creaform3d.com

This article was supplied by Creaform.
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