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Using Al-Powered MEP Design for FM

BY GREG SCHNACKEL




Facility managers recognize that the type of mechanical, electrical and plumbing (MEP)

equipment specified in a project, and where it is ultimately installed, has a major impact

on the ease with which FM teams can do their job. Equipment set up in poorly selected

locations will be difficult to access, potentially requiring more time to maintain.

owever, what few FMs recognize is

that the MEP design tools used to

specify and lay out these systems
could dramatically simplify the time spent
maintaining them.

While design work has become increas-
ingly digitized, not all of these advance-
ments have made it down to the subcon-
tractors engineering and installing these
systems. However, some MEP engineering
firms are applying computational design
tools powered by artificial intelligence
(AI) to simulate all potential MEP system
layouts and identify the optimal solution
for a project’s specific needs.

This next generation of Al-powered
MEP design tools can rapidly run through
a near-infinite number of project options
to help designers confidently select the
option that most efficiently meets all re-
quirements. This might mean, for exam-
ple, the most affordable option for meeting
energy-efficiency specifications and lower-
ing the project’s carbon footprint during
construction and operation. Al-powered
design tools can also ensure MEP systems
have the least intrusive footprint possible,
a particularly critical factor in space-sensi-
tive projects.

By encouraging design teams to utilize
AT to improve MEP system coordination
and optimization in a hyper-efficient 3D
modeling world, FMs can take an active
role in diminishing operational costs and
simplifying future maintenance. The cost
savings that come from these improve-
ments can be reinvested in the FM depart-
ment, further driving up the value that this
department can provide.
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Being among the largest systems making
up any building, MEP systems carry a con-
siderable share of the overall project costs.
In some cases, these systems may make
up more than one third to one half of the
total project costs. Any potential effort to
reduce the upfront and operational cost of
these systems can make a dramatic impact
on a building’s overall costs and allow for
funds to be allocated to more value-added
FM items.

This is an area in which Al-powered
MEP design tools offer a significant edge
over conventional engineering processes.
Under more traditional methods, MEP
engineers might apply their knowledge,
training and experience toward develop-
ing a single design solution to the best of
their ability. AI-powered design tools, on
the other hand, can rapidly work through
all potential layouts to determine the sin-
gle best and most affordable solution to a
project’s specific design challenges.

For renovation work, this begins with
thorough documentation of existing sys-
tems. The engineer will identify if there
are parts of the existing systems in good
condition, as well as the expected useful
life remaining for existing components
and other critical details. That information
is entered into the design software as an
existing item that can be reused as part of
the renovation at no added cost. However,
because the Al-powered design software
is able to run virtually limitless design op-
tions, there is the option of determining
whether it might be ultimately less costly

to meet design goals by removing a certain
run of pipe or ductwork and starting with
an overall better design.

In other words, Al-driven design tools
help remove the uncertainty by evaluating
all potential alternatives, with and without
reuse of existing materials. This cost op-
timization capability is unique to Al-pow-
ered design tools, but adds tremendous
value for facility managers looking for
ways to drive down both installation and
operational costs.

Selecting higher performing systems may
be the best way to lower long-term opera-
tional costs. This is challenging, however,
as MEP system requirements have become
more demanding in recent years. Today,
building systems must balance an organi-
zation’s sustainability goals and climate
change commitments, while contributing
to lower operational costs and not taking
up more space than absolutely necessary.
As these requirements stack up and be-
come more complex, MEP engineers may
be faced with making compromises on sys-
tem quality, long-term operational costs
or other factors.

By adding AI technology to MEP de-
sign processes, engineers can trust that
the layout installed is the best option for
meeting this tangle of interrelated project
requirements. This might include the most
cost-effective option for meeting ener-
gy-efficiency needs and lowering the proj-
ect’s carbon footprint during operation, all
at the most reasonable price point.
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A factor often overlooked by conventional engineering processes
is that operational efficiencies can be gained simply by reducing
the amount of wiring, ductwork and piping laid out in the build-
ing. When the MEP materials used are shorter and more directly
laid out, systems lose less energy, require less air conditioning to
offset heat and result in a lower electrical voltage drop or pressure
drop depending on the system. This translates directly into ener-
gy savings. Improvements in optimization of the MEP distribution
systems can lead to a 10 to 30 percent reduction in energy losses
associated with those distribution systems.

More efficient runs can also lower operational costs by simplifying
the time spent on maintenance. As engineer Henry Petroski once
wrote, successful engineering comes down to an understanding
of how things break or fail. Success is more about reducing the
amount of time and money spent on repairing those failures. This
is another area where Al-powered design can help.

Shorter and more direct runs, fewer fittings, valves and parts
to fail can directly contribute to a reduction in future mainte-
nance costs. Because Al-powered designs can lead to much sim-
pler MEP layouts, they reduce the amount of wiring, piping and
ductwork that goes into a building. As a result, designers can lower
the amount of work needed to maintain that wiring, piping and
ductwork over time.

Also, Al-powered MEP design tools can suggest layouts that
make it easier to access equipment to perform that future mainte-
nance. Too often FMs find that they must work around pipes and
wires to maintain their critical systems. Given the many complex-
ities and demands of today’s buildings, fewFMs have the time to
waste on backbreaking, unnecessarily difficult maintenance tasks.

Because Al-powered MEP design software can factor in site con-
straints, including the placement of real-world equipment access
requirements, it can build those requirements for access into a
design upfront. By inputting all access points and the amount of
space required to perform maintenance, Al-powered MEP design
software can rule out layouts where another system might occupy
the necessary service area.

Larger facilities — including universities, medical centers and cor-
porate campuses — are making delivery of building information
modeling (BIM) a standard request as these design schematics can
support future maintenance efforts. These models are embedded
with tremendous amounts of valuable information on equipment
models and component sizing that can simplify part replacement
and the scheduling of preventive maintenance. A 2019 IMAGINIT
Technologies survey on building information modeling and FM
practices noted that the percentage of building owners integrating
BIM data into their systems to support maintenance rose from 21
percent in 2018 to 24 percent in 2019. While this information is
useful, its value still remains fairly limited to FM teams.
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Now engineers can increase the value of this design information
for the FM team by using AI-driven MEP design tools to embed
even more useful design information that will benefit operations
over the life of the facility. For example, the software can embed
detailed information around flow rates, pressure losses and loca-
tions of expected voltage drops at the time of installation. FMs
can use this information to rapidly diagnose problems and gauge
systems for decreased performance over time.

When FM teams have easy access to this as-designed informa-
tion they can more readily troubleshoot problems as they arise.
The engineer need only dive into the design information to com-
pare current readings with what was expected at the time of design.

For example, an engineer checking the flow rate within a certain
piping system may be able to determine, based on checking the
corresponding as-designed data, whether a control valve may need
to be replaced. Having this data easily accessible helps to narrow
down the path for repair and speed the maintenance process.

This depth of information far exceeds what is encapsulated in a
typical BIM model or in using conventional engineering methods.
Because Al-powered design software calculates all of this informa-
tion upfront to make the most optimal layout selection, the FM
team gains valuable design information at no added effort or cost
to their department.

Time is money. Making design choices that can reduce time spent
maintaining increasingly complex systems can lead to cost savings
that can be reinvested in building improvements. While not all FM
are invited to the design table, it is important to recognize that
MEP system design has a direct impact on the job to be performed.
As a result, FMs may want to consider playing a more active role
here, particularly in selecting the engineering partners specifying
the systems they will maintain.

Working with an MEP engineer who shares FM priorities around
cost, performance and ease of maintenance will lead to installa-
tion of the best possible system for your building. Ultimately, with
Al-powered software automating the process of MEP layout, this is
exactly where MEP engineers can focus: on building relationships
by supporting the FM in their job.

Gregory Schnackel, PE, LEED AP, is president and
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