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recognized as having a direct 
effect on the health and well-
being of building occupants. 
Recently, the impact of HVAC 
systems in the fight against 
airborne virus transmission 
has generated a renewed focus 
on air quality. However, with 
the introduction of fresh air, 
improved filtration, humidity 
control, and other air treatment 
methods comes a growing 
concern about the potential 
for higher system loads — and 
the increased energy use that 
can result. Fortunately, the 
proper application of modern 
HVAC technologies can help 
maximize indoor air quality 
while minimizing losses in 
operational efficiency.  

THE INDOOR AIR 
QUALITY CHALLENGE

A little over four decades 
ago, a phenomenon called 

“sick building syndrome” (SBS) 

became a concern for both 
residential and commercial 
building occupants across the 
globe. While the exact cause 
of SBS remains uncertain, 
there is widespread agreement 
the issue was rooted in the 
inability of well-sealed 
buildings to provide sufficient 
ventilation for occupants. By 
1984, the issue had become 
so prevalent that the World 
Health Organization released 
a 484-page report specifically 
focused on indoor air quality. 
Today, we know symptoms 
of SBS can include dizziness, 
nausea, headaches, fatigue, 
eye, nose and throat irritation, 
and more. And, critically, it is 
also believed that air cleaning 
and improvements to building 
ventilation can be important 
components of a larger strategy 
to fight the SARS-CoV-2 
(COVID-19) pandemic.

The United States 
Environmental Protection 
Agency (EPA) has indicated 
that the SARS-CoV-2 virus 
that causes the coronavirus 

disease may be spread via 
airborne particles in indoor 
environments, among other 
means. One strategy to mitigate 
virus transmission involves 

the introduction of fresh 
outdoor air. The benefits of 
fresh air are well documented 
and understood. For that 
reason, the American Society 

of Heating, Refrigerating and 
Air-Conditioning Engineers 
(ASHRAE) Standard 62.1 
provides ventilation guidelines 
to help ensure proper indoor air 
quality levels are maintained.

Unfortunately, when fresh 
air is introduced into an 
HVAC system to improve 
a building’s air quality, the 
incoming air must be heated 
or cooled and humidity levels 
must be adjusted to meet the 
requirements of the building 
or occupied space. At the 
same time, an equal amount of 
treated air must be exhausted 
outside of the building to 
maintain proper system 
balance. Both the incoming air 
treatment and loss of treated 
air can have a negative impact 
on an HVAC system’s overall 
energy efficiency. 

MINIMIZING FRESH 
AIR ENERGY LOSS

In the case of a commercial 
rooftop unit, there are typically 
two primary strategies used 
to minimize the impact of 
ventilation on energy use: 
demand-controlled ventilation 
(DCV) and energy recovery 
wheels (ERWs). A demand-
controlled system matches the 
introduction of fresh air to the 
actual occupancy of a space, but 
during the COVID-19 pandemic, 
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Maximizing Indoor Air Quality 
Without Sacrificing Energy Efficiency

INSIDE AN ERW: Energy recovery wheels transfer between an exhaust and incoming fresh air stream to precondition 
incoming air. This passive process can provide significant energy savings.  COURTESY OF JOHNSON CONTROLS

Increase in fresh air intake should be offset by energy recovery methods

TECHNOLOGY
HVACR

Register for FREE at www.achrnews.com/webinars

This webinar will educate you on the benefits of single-phase VRF technology 
in both residential and light commercial applications. Items of discussion 
include, what is VRF, Why VRF, and how VRF can be applied, and why it is 
the ultimate solution for residential and light commercial applications. Then, 
we will look at a building applications and compare how unitary, multi zone, 
and VRF products could be applied. In addition, we will highlight the Samsung 
WindFreeTM* 2.0 product line to show its versatility and design.

Present your questions to the expert - LIVE. 
Can’t attend live? Register to watch on-demand.

DATE: APRIL 7, 2021
TIME: 2 PM EDT
SPEAKER:

Jose De La Portilla
National Training Manager
Samsung HVAC

*The WindFree™ unit delivers an air current that is under 0.15 m/s while in WindFree™ mode.  
Air velocity that is below 0.15 m/s is considered “still air” as defined by ASHRAE 55-2013 
(American Society of Heating, Refrigerating, and Air-Conditioning Engineers).

Attend this FREE Webinar!! # achrnewswebinars

EXPANDING SINGLE-PHASE EXPANDING SINGLE-PHASE 
VRF APPLICATIONSVRF APPLICATIONS

HOSTED BY:SPONSORED BY:

Samsung-Webinar-040721-4x5.indd   1Samsung-Webinar-040721-4x5.indd   1 2/24/21   10:00 AM2/24/21   10:00 AM



ACHRNEWS.COM  |                        |  MARCH 22, 2021 43

DCV is not an energy-saving 
solution currently recommended 
by the Centers for Disease 
Control and Prevention (CDC). 
Energy recovery wheels, or 
counter-flow heat exchangers, do 
not limit the amount of fresh air 
brought into a building. Instead, 
they simply transfer energy 
between an exhaust (indoor) 
airstream and an incoming fresh 
airstream to precondition the 
incoming air, making it closer to 
the desired indoor temperature 
and humidity conditions. 

In many applications, an 
ERW can provide one of the 
most cost-effective ways to offset 
energy used in the treatment of 
fresh air. This entirely passive 
process can provide significant 
energy savings and can be used 
in process-to-process, process-
to-comfort, and comfort-to-
comfort applications.

The ratio of energy transferred 
from one air source to the other 
is known as effectiveness. The 
total energy transferred by 
the wheel is the product of 
the wheel effectiveness, the 
airflow volumes of the two 
airstreams, and the difference 
in energy levels between those 
airstreams. Using these and 
other calculations, engineers 
can determine how much of a 
reduction in required energy an 
ERW may be able to provide and 
may even help a building qualify 
as “green” in some locations. 

ADDITIONAL IAQ 
OPPORTUNITIES

While the introduction of 
fresh air to an indoor space can 
provide immediate benefits, it 
is energy intensive. Therefore, 
increasing ventilation alone 
won’t solve every air quality 
challenge. In fact, the EPA 
estimates the concentrations of 
some pollutants are 2-5 times 
higher in outdoor air than indoor 
air. Dust, dirt, pollen, smog, 
and other irritants are just a few 
potential contaminants that can 
cause or otherwise exacerbate 
existing respiratory issues, 
allergies, asthma, headaches, 
and other illnesses. IAQ products 
can help clean indoor air and 
maintain ideal humidity levels 
to help reduce irritations and 
improve occupant well-being. 

Which solutions are 
appropriate for a given space 
will depend largely on the 
specific needs of the occupants 
and the intended use of the 
space. A hospital, for example, 
will have entirely different IAQ 
needs than a manufacturing 
facility. These IAQ solutions 
may include: 

Germicidal UV-C lights: 
One of the fastest evolving 
technologies introduced to the 
HVAC industry in the past 30 
years is ultraviolet disinfection. 
Using ultraviolet germicidal 
irradiation (UVGI), these 
systems can kill or inactivate 
mold, mildew, dander, bacteria, 
and viruses by using UV-C light 
(short-wave; 280-200 nm) to 
damage the nucleic acids and 
proteins of pathogens. As a 
result, many building owners 
and engineers are turning to 
ultraviolet disinfection to meet 
the new and emerging ASHRAE 
requirements, particularly in 
high-density locations. These 
devices can be mounted in 
ductwork or air-handing units 
(AHUs), helping them stay 
clean and run more efficiently. 
They can also help combat the 
mold and bacteria often found 
in high-condensation areas of 
system components like the 
indoor coil.  

Pre-filters and final filters: 
In a multi-filter system, a 
pre-filter catches large 
contaminants before they reach 
the more expensive final filter. 
This can prolong the life of 
the final filter and potentially 
reduce costs. Filters can be 
found in a variety of minimum 
efficiency reporting value 
(MERV) ratings that measure 
how effectively a filter can 
stop airborne contaminants. 
Generally speaking, a higher 
MERV number equates to 
better filtration. For example, 
a residential application might 
use filters rated at MERV 14, 
whereas a hospital operating 
room may require filtration of 
MERV 17 or higher. While it 
can be tempting to install the 
highest MERV rating possible, 
the smaller pores found in 
filters with a higher MERV 
rating can put an increased 
strain on an HVAC system, 
causing an increased pressure 
drop and reducing its overall 
efficiency. Pre-filters and final 
filters can be made of a variety 
of materials, including:

• Fiberglass filters: Designed 
primarily to catch large airborne 
contaminants, spun fiberglass 
filters are among the most 
common filters found in a/c and 
furnace units. While they lack 
some of the capabilities of other 
filter types, fiberglass filters are 
an easy-to-find, cost-effective 
solution. 

• Pleated filters: While still 
among the reasonably priced 
options, pleated filters are more 
tightly woven than fiberglass 
and are often a better choice 

for catching pet dander and 
dust mites. They also add more 
resistance to the system and may 
cause a slight loss in efficiency. 

• Electrostatic filters: 
Utilizing microscopic cotton 
and paper fibers that generate 
a charge when in use, these 
filters offer the ability to attract 
more contaminants than less-
expensive options.  

• HEPA filters: The high-
efficiency particulate air 
(HEPA) filter is tested to be 
at least 99.97% effective at 
removing particulates as small 
as 0.3 microns and is typically 
used in hospitals to help 
reduce the spread of infections. 
However, like a standard filter 
with a high MERV rating, 
the high-density fibers found 
in HEPA filters can create a 
strong resistance to airflow 
and reduce energy efficiency of 
the HVAC unit. 

Bipolar ionization: This 
process works by converting 
oxygen molecules into charged 
atoms that cluster around 
microparticles, then surround 
and deactivate airborne viruses, 
bacteria, and other pollutants. 
Modern bipolar ionization 
techniques don’t involve filters, 
chemicals, radiation, or other 
processes that might use excess 
energy or introduce unwanted 
side effects. ASHRAE does 
not currently have a stated 
position regarding the use of 
bipolar ionization, which is 
considered by the CDC to be an 
emerging technology. The CDC 
specifically notes that “while 
the technology has matured … 
bipolar ionization has a less-
documented track record in 
regard to cleaning/disinfecting 
large and fast volumes of moving 
air within HVAC systems.”  

Humidification/
dehumidification: It is well 
understood that higher indoor 
humidity levels can make a 
room feel too hot, while lower 
levels can make a room feel too 
cold. However, comfort levels 
are only part of the humidity 
story. An imbalance in humidity 
levels can also allow mold, 
bacteria, and viruses to grow. In 
fact, new research is indicating 
proper humidity control may 
play a role in combating the 
COVID-19 pandemic. In 
its April 2020 report, the 
ASHRAE Epidemic Task Force 
indicated that “maintaining 
indoor relative humidity >40% 
will significantly reduce the 
infectivity of aerosolized virus,” 
and mid-range humidity levels 
may likewise be associated with 
improved respiratory immunity.    eProduct #42 at achrnews.com
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in his trade. It wasn’t that other 
HVAC contractors were better 
than his firm. It was that there 
were too many of them. Hunter 
said Ardmore, Oklahoma — 

with a population of about 
25,000 — had more HVAC 
contractors per capita than many 
bigger cities.

Hunter looked at his situation 
and decided he needed either 
more locations or additional 
trades. He opted for both. 
Today, Hunter Super Techs, as 
the firm is now called, operates 
five locations and provides 

plumbing and electrical services 
along with HVAC. Hunter 
himself moved into consulting 
and is the director of customer 
relations at ServiceTitan. During 
a recent webinar hosted by 
Smartech Alliance, Slingshot, 
and Service Roundtable, Hunter 
shared advice on other HVAC 
contractors can expand by adding 
plumbing to their offerings.

WHY TO EXPAND
Hunter said any successful 

expansion, either geographically or 
trade-wise, comes down to three 
components: systems, procedures, 
and people. And to develop those 
components, HVAC contractors 
really need to know why they are 
in business, and they need to make 
sure everyone in the company 
knows why they are in business.

If an HVAC contractor wants 
to add plumbing just because 
everyone else is doing it, that 
expansion is less likely to succeed, 
Hunter said. But if the expansion 
comes from a vision of creating 
something and enhancing the 
lives of everyone at the company, 
the chances for success improve.

“What is the business doing 
that serves that purpose to help 
you in your personal mission in 
life?” Hunter said.

There are, of course, tactical 
reasons to expand into plumbing 
as well. For one, much of the 
hard work of starting a business 
has been done. An HVAC 
contractor has the customer base, 
the marketing strategies, and the 
back-office systems to launch 
a related trade. Plumbing isn’t 
seasonal like HVAC work, so it 
evens out the year. Technicians 
can be cross-trained, which helps 
with staffing.

“So if you’ve got goals and 
revenue goals, this will help you 
do that even faster — and it gives 
support to the shoulder season 
of HVAC, which is so awesome,” 
Hunter said.

While getting into plumbing 
just because of everyone else isn’t 
a good reason for expansion, 
Hunter said the fact that 
competitors do both creates a 
risk for an HVAC business. So 
expanding to fend off competitors 
does make sense.

WHEN TO EXPAND 
Once an HVAC contractor 

decides to expand into 
plumbing for good reasons, 

E
arly in his career as 
an HVAC contractor, 
Chris Hunter realized 
he couldn’t compete 

HVAC Contractors Need to Know 
Why They Are Adding Plumbing

A BALANCED 
APPROACH TO ENERGY 
EFFICIENT IAQ

Improving the indoor air 
quality of a building directly 
affects the health and comfort 
of its occupants, and it doesn’t 
have to come at the cost of 

energy efficiency. Every building 
is unique, and every solution 
should be equally unique. To 
achieve a balance between 
IAQ and energy efficiency, an 
increase in fresh air intake 
should be offset by appropriate 
energy recovery methods. 

Filtration stages should be 
determined based on occupant 
needs and system requirements. 
Strategies to maintain proper 
humidification must be an 
integral part of the system design. 
And newer disinfecting and 
virus deactivating technologies 

should be considered as part 
of a system-wide approach to 
occupant health and well-being. 

Maintaining healthy indoor 
air quality is more important 
than ever. Balancing the 
application of modern HVAC 
technologies with the needs 

of occupants, operators and 
owners alike will improve 
building air quality while 
maintaining a high degree of 
operational efficiency.   

Kevin Stockton is a senior product 
manager at Johnson Controls.
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