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INTRODUCTION
The importance of green building has been underscored by the recent United Nations and US warnings 
that climate change is imminent without immediate action. Here is what you need to know about the 

changes and opportunities of implementing Green Building standards and practices.
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INTRODUCTION

Making efficiency more efficient
Green building is a fast-growing practice that creates 
numerous opportunities—and challenges—for engineers who 
design HVAC equipment and MEP engineers who install them.

The concept of green building encompasses a number of 
ideas, including material selection, air quality, and occupant 
health. One idea that affects those responsible for HVAC 
systems is energy efficiency, because these systems 
consume so much energy. As efficiency standards become 
stricter, facility owners and contractors will seek out HVAC 
solutions that are ready to meet them. And as renewables 
and on-site energy storage become more prevalent, 
systems that meet zero-net-energy (ZNE) standards will be 
even more attractive.

Meeting green building standards will help HVAC providers 
win more bids, mitigate risks, comply with escalating 
standards, and help achieve broader goals for sustainability. 
But the process of adaptation can be complex.

In this eBook, we explore the trends of why standards are 
tightening, examine the challenges these standards create, 
and show how simulation software can help engineers 
overcome these challenges.
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INTRODUCTION

Why green building  
is poised to surge
Buildings consume a huge share of energy, electricity,  
water, and materials worldwide, accounting for nearly 20%  
of global greenhouse gas emissions, or more than nine billion  
tons of CO2, annually.¹ In the U.S., they consume nearly 40%  
of all energy the nation produces.¹ And within that segment,  
HVAC systems account for 38% of energy consumption.¹

This is why HVAC systems deserve such close attention: they present  
an opportunity to deliver significant emissions cuts, lower energy  
consumption, and improve cost savings. Replacing older HVAC equipment  
can improve efficiency between 20% and 30%.² Most HVAC systems do 
not operate anywhere close to optimal efficiency, so retro commissioning 
(retrofitting existing systems) can provide big gains. Other sources of 
improvement include proper design, sizing, and operation.

Industry-wide focus on green building is increasing. Green building projects to 
double worldwide in terms of the percentage of companies with more than 60% of 
projects certified green.³ Meanwhile, global drivers of green building continue to 
worsen. The United Nations recently issued a report that provided an eye-opening, 
12-year deadline, to curb full-scale climate catastrophe.⁴ To promote change, all 
nations will need an accelerated commitment to policies that reduce emissions, such 
as green building. IMAGE COURTESY OF GLUMAC.
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INTRODUCTION

Green build certification drives higher ROI
Green building isn’t just a principle of sustainability. It also delivers tangible 
benefits. Green building adds an average of 7% to property values compared 
to traditional construction.³ These buildings are less expensive to operate, 
delivering cost savings between 10% and 20%.⁵ The structures are also better 
for occupants in terms of air quality.⁶ This is why green building standards are 
being more widely adopted worldwide, and why standards continue to tighten. 

There is currently no single governing body for green building standards, nor 
is there one set of guidelines, so local requirements vary by state and region. 
There are, however, organizations offering guidance. 

One of these is Leadership in Energy and Environmental Design (LEED), 
developed by the U.S. Green Building Council (USBGC). LEED is a great 
example of how standards are becoming stricter, with its recent increases in 
minimum energy performance standards from 10% improvement of building 
performance rating to 18%.⁷

Other green building influencers are more familiar to HVAC specialists, such as 
the American Society of Heating, Refrigerating and Air-Conditioning Engineers 
(ASHRAE) and the Air Movement and Control Association (AMCA), each of 
which has its own domain-specific standards.

Green building standards are steadily exerting more influence over a 
competitive industry. So how can engineers meet these standards effectively?
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Meeting strict green building standards creates a number of challenges for HVAC and MEP engineers,  
as well as architects, facility managers, and other stakeholders.

CHALLENGES
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If it were easy to meet green building standards, everyone 
would do it. So why is there a struggle to achieve them? 
Because maximizing energy efficiency in complex, large-
scale systems is difficult to achieve.

As discussed previously, the regulations are a contributing 
factor. With constantly changing unofficial standards, there 
is no guarantee any new structure will meet the same 
standard five years later. Plus, predicting the efficiency of a 
HVAC systems is complicated. Traditionally, engineers rely 
on institutional knowledge based on previous installations, 
supplemented with rough calculations made by hand.

These methods are quick and generally reliable for “big picture” 
issues, such as system sizing. Where they fall short is in 
predicting exceptions, such as how much additional heat load 
a glassed-in corner office will take on in July. As the effects 
of climate change become more apparent, we will see more 
variables—and they will be more difficult to predict. While it’s 
true simulation tools can make more granular predictions, they 
are not widely used today because the simulations are thought 
to take too long to run, and tight schedules are the norm.

CHALLENGES

Persistent engineering challenges



GREEN BUILDING    |     9

Designers of new HVAC equipment experience a unique set of 
issues. Namely, it can be difficult to predict how any one furnace, 
heat exchanger, evaporator coil, or condensing unit will affect total 
system efficiency. As a result, if the system doesn’t meet the energy 
efficiency target, finding a solution can be time-consuming.

By the same token, it is difficult to predict how actual operating 
conditions will affect efficiency. Even the best-designed systems 
will struggle to meet efficiency targets if operated inconsistently  
or incorrectly—especially in extreme weather. 

Of course, the ideal time to change a design is early in the process, 
when you are least likely to know what those changes should be. 
Adaptations made later (or after installation) are many times more 
expensive and typically less effective.

Moreover, meeting stringent standards always involves tradeoffs. 
Improving efficiency may push costs outside customer’s budget or 
extend installation past a hard deadline.

CHALLENGES

Key Challenges for  
HVAC & MEP engineers
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Facility engineers face related challenges. One of the biggest is coordinating the architects, 
HVAC engineers, MEP engineers, and others involved in the HVAC process. Each party needs  
up-to-date information throughout the design phase, and decisions made by one affect the 
choices available to others.

Predictions are hard to come by, including how much HVAC systems will affect energy efficiency 
and how to account for design-specific exceptions, such as the corner office in the all-glass 
facility. Together, these factors make it difficult to support architects as they consider passive 
design strategies that could significantly affect how well the building meets the standard.

In addition, most construction is not new. The majority of projects are retrofits and upgrades, 
so designing around HVAC infrastructure is the norm. Often, these projects are subject to 
different regulations.

Tradeoffs are abundant inside facilities as well. Reducing heating or cooling loads could  
improve efficiency but compromise air quality or affect the performance of temperature-
sensitive equipment.

In one automotive plant, for example, project managers had to deal with a boiler room situated 
back-to-back with a room full of CNC machines that would not cut parts to the correct tolerance 
if the ambient temperature varied more than five degrees. 

In each of these situations, one of the biggest obstacles to informed decisions is that it is 
not possible to build a prototype of an HVAC system to bench-test. Instead, engineers rely on 
estimates and hope that hand calculations pan out. Fortunately, new technologies can alleviate 
this stress and help all engineers achieve higher efficiency with less effort.

CHALLENGES

Issues for other stakeholders
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HOW SIMULATION SAVES 
TIME, ENERGY, & MONEY

HVAC and MEP engineers solve energy efficiency challenges through heat and air flow  
optimization using 3D simulation to increase the speed and accuracy of the process.
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Two technologies that can help HVAC and MEP engineers 
meet green building requirements are computational 
flow dynamics (CFD) and Building Information Modeling 
(BIM). CFD software, such as Autodesk CFD, gives 
engineers the power to visualize the flow of heat and 
air, while BIM software, such as Autodesk Revit, gives 
stakeholders the ability to share the same 3D model  
of the environment and update it in real time.

How CFD and BIM  
can help

HOW SIMULATION SAVES  
TIME, ENERGY, & MONEY
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Consider, for example, modern ventilation systems that 
involve natural, displacement, and stack designs. These 
concepts work according to the same principle: when 
air circulates on its own, sufficient ventilation can be 
achieved with smaller air handlers and less ductwork, 
reducing total energy expenditure and emissions while 
accelerating construction and reducing costs.

Hot and cold air collection systems must be customized 
to the building, and trade-offs between form and 
function must be optimized early in the process. CFD 
simulation is vital to validating this effort, enabling 
engineers to import a 3D model of the building and study 
the effects of custom designs to make sure they perform 
as expected.

HOW SIMULATION SAVES TIME, ENERGY, & MONEY

Upfront performance validation
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CFD can help engineers address ASHRAE standards.  
Two of the most common for LEED certification are:

• Air changes per hour (ACH): ASHRAE-62.1 quantifies the 
minimum volume of air supplied to any room. Perceived 
ACH will vary drastically throughout the room depending 
on placement of supplies and returns. CFD software allows  
engineers to visually identify areas where air is not 
circulating effectively.

• Thermal comfort: ASHRAE-55 requires thermal comfort  
to be evaluated with simulation to validate the design. 
CFD can be used to understand how air temperature, 
air speed, and exposure to solar radiation will affect 
occupant comfort.

HOW SIMULATION SAVES TIME, ENERGY, & MONEY 
Meeting ASHRAE standards

IMAGE COURTESY OF VIMEK.



GREEN BUILDING    |     15

CFD simulation is essential for optimizing retrofits. 
Many of these projects involve very old landmark 
structures that need to modernize their HVAC. Often, the 
challenge involves balancing efficiency and occupant 
comfort without compromising the building’s particular 
historic features. Simulation software can help address 
these design problems. Using Autodesk CFD software, 
design teams can investigate various Revit design 
options swiftly, obtain accurate results, and match the 
as-built measurements. 

Airports are another example of unique HVAC 
challenges. Consider, for example, a terminal pedestrian 
connector with a long space and a high glass ceiling. In 
cases like this, the goal is to control comfort—but only 
where pedestrians are walking, approximately six feet 
above the floor. Revit and CFD can be very helpful for 
determining the proper ACH, making sure air stratifies  
at the ceiling to create a layer of isolation, preventing 
this layer from being disturbed, and keeping air moving 
over the glass to prevent condensation.

HOW SIMULATION SAVES TIME, ENERGY, & MONEY 
Optimizing retrofits

 IMAGE COURTESY OF HEAPY ENGINEERING.
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HOW SIMULATION SAVES TIME, ENERGY, & MONEY 
Trying more solutions, more rapidly

In the automotive plant example mentioned previously 
where heat transferred from the boiler room to the 
CNC room resulted in tolerance issues, CFD simulation 
helped the company find the answer: adding a thicker 
wall between the rooms. In this case, simulation solved 
a complex problem that engineers struggled to make 
using traditional means by providing both the cause 
and the ability to run various simulations to find the 
solution fast.
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HOW SIMULATION SAVES TIME, ENERGY, & MONEY 
CFD and BIM tools combined
An example of the combined power of both CFD and BIM 
tools is a lobby with eastern-facing windows and a waiting 
area under a mezzanine. The design used straight registers 
in three locations on the ceiling and two floor-level returns, 
with 10% of makeup air conditioned by a rooftop unit. 
However, the design team also wanted to see how four-way 
diffusers would affect air quality.

Together, CFD software and BIM objects make this possible. 
BIM objects can be specified within the CFD environment, 
enabling engineers to automatically assign material 
properties to objects and surfaces. Engineers can specify the 
flow rate of the rooftop HVAC unit and experiment with heat 
transfer control options.

When selecting an enthalpy heat exchanger, for example, 
the CFD software can set the exit temperature and relative 
humidity to see how much water and heat are removed. 
Engineers can set the flow direction of the exchanger by 
selecting inlet and outlet surfaces, as well as define the 
outside makeup air with appropriate boundary conditions 
and examine solar loading. This helps engineers select and 
size equipment with greater confidence in the system’s 
energy efficiency.
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POWERFUL TOOLS
Together, CFD and BIM are enabling engineers to find new levels of accuracy in heat  

and air flow optimization with 3D visualization.
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CFD simulation and the BIM methodology are ideally 
suited to work in tandem.

CFD uses data analysis to solve problems like the ones 
in the examples. Its sophisticated solvers can address 
virtually any issue that depends on the flow of air and 
heat, or how air and heat interact with surrounding 
materials, including combinations of turbulence and 
humidity.

Essentially, CFD software makes it easier to “see” how 
invisible forces perform throughout a facility, using 
contour mapping and flow lines. The quality of the results, 
however, depend on the accuracy of the 3D model. This is 
where BIM comes in.

BIM makes it easier to test HVAC systems digitally, in a 
variety of virtual environments, using detailed 3D CAD 
models of the actual building. With BIM, models are easier 
to share among stakeholders. For example, when the 
architect recommends a change to the design, it will be 
reflected in the next CFD analysis HVAC engineers perform.

POWERFUL TOOLS

CFD & BIM: a natural fit
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For HVAC engineers, CFD and BIM offer distinct advantages.

They generate data that would be difficult or impossible to obtain through 
physical testing alone. They offer insights into design performance earlier 
in development, when changes are easier and less expensive to make. 
This creates opportunities to explore integrative design approaches 
that will optimize the structure’s conceptual massing, as well as passive 
strategies that reduce HVAC needs.

Using CFD and BIM helps HVAC engineers evaluate more potential design 
solutions more efficiently and optimize designs faster, overcoming 
traditional obstacles to simulation. Accurate insights also help verify  
“big picture” estimates arrived at through conventional means.

Most important, CFD and BIM deliver results. For two Autodesk 
customers, optimizing HVAC systems with CFD have created up to 50% 
savings on electricity at a consumer goods plant and generated more 
than $100,000 in annual savings in an automotive plant.

POWERFUL TOOLS

Benefits of accurate 
simulation
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One of the reasons why engineers don’t use simulation is that the tools 
can be slow and difficult to use. But recent innovations have made 
these applications more accessible to non-experts.

Autodesk CFD software offers CAD integration, so there is no need to 
rebuild geometry in the CFD environment. Engineers simply import the 
design from a 3D CAD program for analysis and the building design 
from the shared 3D model. This shared BIM environment is important 
for coordinating projects among the architects who determine the 
parameters of the building envelope, HVAC engineers who design the 
system, and MEP engineers responsible for installation.

Autodesk CFD software includes many other features that improve the 
user experience. It does the “heavy lifting” of analysis setup, much of 
which is automated such as solution adaptive mesh sizing. The multi-
scenario design study environment makes it easy to examine multiple 
design solutions side by side, as well as experiment with moving 
ductwork, adjusting flow rates, or changing the blade profile on a fan 
— all of which would require a great deal of expertise to execute with 
traditional simulation software.

One final advantage of the Autodesk package is that its solver runs 
in the cloud, which accelerates the process and enables engineers to 
run multiple simulations simultaneously without consuming on-site 
computing power.

POWERFUL TOOLS

Improving the user experience
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CONCLUSION
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Green building is essential in many regions around 
the world. Energy efficiency is a pillar of green 
building, and standards for HVAC systems will only 
become more demanding. Stakeholders recognize 
the need to develop innovative solutions sooner, 
without compromising the project’s budget or 
timeline. Together, CFD simulation and BIM software 
offer a proven way to tackle this challenge. With 
easier and earlier access to more accurate  
insights, engineers can design more efficient 
systems, leverage all of the available  
technologies, reduce costs, win more bids,  
and maintain a competitive advantage.

Conclusion
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GET STARTED
To learn how Autodesk software can help you capitalize on all the opportunities of CFD simulation, 

contact us today or visit https://www.autodesk.com/products/cfd/free-trial
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