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industry stretches back to the late *70s and early

’80s when we began to see the first patents issued
for transferring data into machine code derived from
three-dimensional objects. This technology was a sub-
stantial improvement for automating the manufacture of
sheet metal ductwork as prior to this it had to be
painstaking laid out by hand. Following the timeline of
these innovations we witnessed new software and
machinery developments, which further automated the
design & fabrication of HVAC systems through the use
of CAD/CAM technology. By the mid-to-late *90s, this
technology was commonplace in the HVAC industry and
other industries — such as structural steel companies —
were adopting similar methods.

The history of CAD/CAM technology in the HVAC
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U.S. Patent #4,554,635

Surviving the test of time, CAD/CAM implementa-
tion proved to be especially useful on large, complex
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projects. Having the ability to simulate the physical fea-
tures of a building in both 2D and 3D, we could now
develop very precise routing of the HVAC with objects
that contained all of the information required to manu-
facture the various components. Moving forward with
greater confidence that these systems would work
opened up many more opportunities for pre-fabrication,
pre-purchasing and improved planning. These opportu-
nities would often net a noticeable decrease in field
labor, overall increase in productivity, all while increas-
ing the quality of the end product. This was just the
beginning.

By now most people in the construction industry are
aware of the movement toward Building Information
Modeling (BIM). While CAD technology, including 3D

A structural steel model of the VA Medical Center in Las
Vegas.

modeling and the idea of utilizing embedded informa-
tion from within the 3D model is certainly not new to the
HVAC industry; this technique is now being applied to
all building trades. It is now possible to create a virtual
re-creation of the project including all necessary compo-
nents from the structural steel skeleton all the way down
to the fixtures and finishes. These components are unit-
ed into a single integrated model for analysis. Many of
the objects are rich in embedded information, which
serves a multitude of purposes.

It’s important to think about BIM not as a software, or
new 3D technology, but as a process — a collaborative
process. BIM functions as a catalyst to allow teams of
designers, contractors, vendors and others to engage
each other in a way that maximizes overall productivity
and creates real value for the team. An effective BIM

Continued on page 69
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BIM Process

Continued from page 64

A mechanical HVAC model of the VA Medical Center Las
Vegas.

implementation includes all parties involved in the pro-
ject. At the most fundamental level we can implement
collision-detection, which allows the team to solve spa-
tial relations issues. But space allocation and figuring out
how everything fits together doesn’t adequately describe
the BIM process.

The current trend in BIM implementation is with 4D,
5D and XD technologies. Recent developments in soft-
ware enable you to not only identify how things fit
together but when they fit together. This element of time
is the fourth dimension of BIM and resolves conflicts
that would arise during trade sequencing, or “time-clash-
es.” We can now simulate the entire construction process
to maximize field productivity and significantly reduce
or eliminate scheduling conflicts.

Also, the ability to extract quantities directly from the
model and assign costs to those quantities is now possi-
ble. The cost information embedded within the object(s)
is the fifth dimension of BIM. This is especially useful
on Design-Assist and Design-Build projects where deci-
sions can be made to maintain budgets and keep the pro-
ject on target. Quantity take-off (QTO) is now an auto-
mated process which facilitates the capability to produce
a model-based estimate (MBE).

Discussions on the benefits of BIM are usually cen-
tered on project delivery. But other examples of clever
BIM innovations are the ability to perform code compli-
ance checking, thermal analysis, energy consumption
and optimization, facilities management, asset manage-
ment, and beyond. These examples are commonly
referred to as XD or the X dimensions of BIM. New
ideas are continually being introduced to improve the
entire building lifecycle.

The sales pitch for BIM is typically all about reducing
risk. Not just for the trade contractors but for the owner,
the architect, engineer and others. But the benefit of
improved visualization is much more powerful than that.
By leveraging the available technology and utilizing the
model as our vehicle to communicate, we can now effi-
ciently solve problems that have plagued the building
industry since antiquity. By harnessing these improve-
ments we, in turn, improve the standard of care for our
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customers, which inevitably translates to value for the
entire team. And all of this takes place in a virtual envi-
ronment long before the building actually exists and
much sooner than conventionally possible.

BIM has and will open many doors to improve the
delivery of projects but there are definitely obstacles that
have to be dealt with. Addressing the realities of BIM
and what is achievable is a key to success.

The traditional plan/spec contract structure normally
assigns roles and responsibilities; this is also being chal-
lenged. New contractual language is being introduced
that is designed to facilitate an effective BIM execution
plan but many of these arrangements are either in
progress or have yet to be tested. Unfortunately no one
really has all of the answers and it will, to some degree,
require a leap of faith.

Without a doubt, a successful BIM implementation
requires a commitment from the entire team. This level
of commitment is required to work through various chal-
lenges that present themselves. Challenges such as soft-
ware interoperability, limitations on digital data transfer
and storage, training, implementation, integration, liabil-
ity, etc., all will have to be addressed. And as with any-
thing in life, there are risks. Luckily there are scores of
BIM enthusiasts dedicated to making this a successful

A BIM rendering of the Sutter Medical Center in Castro
Valley, Calif.

endeavor. This includes a number of examples of the
technology being used overseas. As more BIM-enabled
projects are completed, the more lessons learned, the
more we can refine the process.

Despite the challenges with BIM, it’s intuitive to pro-
ceed further down this path. The future of BIM is promis-
ing as the technology continues to evolve. Advances in
software and computing power will allow more data to be
included in the model, allow it to be shared more readily
and put it within reach of more people. Advances in
delivery methods will allow teams to work more effi-
ciently with greater accuracy. All of which improves our
ability to produce better buildings. H

Eric Winslow has been in the construction industry for
17 years as a manager, designer, fabricator and installer.
He currently leads the Engineering & BIM department at
Superior Air Handling in Clearfield, Utah, where he con-
tinues to be directly involved in operational deployment of
technology and BIM implementation. He can be reached
at eric.winslow@sahco.com.
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