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We all know about washing hands and disinfecting surfaces, but did you know that your HYAC

system is also a vital part of disease prevention? Your HVAC system is designed to improve
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Indoor Air Quality (I1AQ)

The importance of Indoor Air Quality has never been greater. Tight construction can trap
contaminants and keep air within the home. Additionally, viruses do not easily dissipate
increasing the likelihood of them spreading throughout the conditioned environment.

IAQ in the time of Covid-19

We are all faced with an unprecedented challenge of remaining
safe from an invisible enemy. Spending more time at home is
essential. Therefore, it is also essential to safeguard your home as
much as possible. While no solution is a guarantee, there are things
that can be done to mitigate the risks of transmission between
family members. We all know about washing hands and disinfect-
ing surfaces, but did you know that your HVAC system is also a
vital part of disease prevention? Your HVAC system is designed to

LPSURYH LQGRRU DLU TXDOLW\ ,$4 7KLV KDV ORQ

Craig Messmer, P.E. with Covid-19 has become urgent. This article is meant to aid your

_ _ - awareness of indoor air quality best practices.
Vice President of Engineering

Craig has been with Unico for 26
years helping to grow Unico fron MOST HOMEOWNERS IN THE US

six employees to where we are EXPERIENCE INDOOR AIR POLLUTION
today with 100 employees. ISSUES

—

Over the years, Craig has been
involved with product develop

ment, manufacturing, customer |AQ and your health

service, and sales support. He is

still involved in those things todagood indoor air quality means clean air. Air devoid of dust,

but mostly as an advisor. His  pollen, pathogens, odors, and harmful gases. The EPA succinctly
focus is to manage the engineerdescribes it as the quality of the air in and around buildings as it
ing team, to mentor the other relates to health and comfort®. Having good IAQ is important to
engineers and support staff, andeveryone but especially individuals with health concerns such as
to be the voice of Unico for asthma, respiratory illness, compromised immune systems, or
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Strategies to Improve 1AQ

There are several strategies to improve Indoor Air Quality.

Ventilation LV WKH ¢(UVW VEBQONKWIQRWIBERMAIR Q Temperature regulation is often
incorporate. To much outside air especially if the outside air is not overlooked as being a part of IAQ,
coming in can impede your HVAC YHU\ JRRG $LU ¢ OWH U VYunRamtdinin@tempei@tures for
system and drive up energy bills. varieties and are used for many a home or building is probably the
Not enough ventilation can cause GLFfHUHQW SXUSRVHV 7THKRVWLIRBREUNMKDIQW EHQH¢{W
indoor pollutants to build up to 0(59 UDWLQJ RQ D ¢ OW HydterV ’hiel bEBSRHVAC systems
unhealthy levels. There is a happy particles and contaminants the can minimize temperature

medium. ¢OWHU ZLOO FDSWXUH AXFWXDWLRQV

Odor control is an important part ~ Humidity control relies on the Air distribution is what provides
of IAQ, especially for homeown- LQKHUHQW GHKXPLGL ¢ gbood/terRp@raiute Yédltdtion. For
ers. For things such as smoke or HVAC system that matches the a traditional HVAC system, air is
cooking oils, they are generally moisture load of the house. If the pushed into the room and then
FDSWXUHG E\ QRUPDO DBystemedoas/notpdrfoi@roperly drawn out of the room back to the

especially using the higher MERV it can potentially lead to IAQ
UDWHG ¢ OWHUYV

equipment only to repeat the cycle.

problems in the home. Unico has a better solution.

VIRUS TRANSMISSION

Industry and Regulatory issues. WKHUPRUHJXODWLRQ SUREOHPVY 7KHVH JHQHUDO O\ AD dligirFagtiopn/ Kistheyprptess\oR X & ve learn more about virus transmission, it is increasingly important

DQG WKH YHU\ ROG DOWKRXJK DQ\RQH FDQ VXiHU

. DDYOUKNOW? ]
2-5X 90% 40 Ibs.

There is more pollution indoors The average amount of time The average amount of dust that
than outdoors people spend indoors. collects in a 6 - room house in a
single year.

1 https://www.epa.gov/indoor-air-quality-iag/introduction-indoor-air-quality

killing pathogens and destroying WR PDLQWDLQ D VDIH GLVWDQFH DSDUW WR KDYH
viruses. There is only one known and disinfection. Thus far, there has been one study that discusses the

technology that can accomplish role of the HVAC system. This study, from China, indicated that the HVAC

this while the occupants are in their ~ system contributed to the Covid-19 transmission?. As it turns out, the
home or building. For over 100 UHVWDXUDQW XVHG D GXFWOHVYV XQLW ZLWK QR YH

years, this type of disinfection has disinfection. Transmission would likely have been greatly diminished if any

been successfully used in of these were included, even an open window would have helped. This, of

healthcare settings. course, emphasizes the importance of a central air system and with
IROORZLQJ WKH $6+5%$( JXLGHOLQHV RQ YHQWLODW
temperature control.

2 https://wwwnc.cdc.qov/eid/article/26/7/20-0764 _article
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Ventilation

VENTILATION is probably the earliest known method of improving IAQ. It is why we have windows.
W LV WKH ¢UVW VROXWLRQ WR LQFRUSRUDWH +RZHYHU WKLV
worse than the indoor quality. Security is also a concern. Ventilation can bring in unwanted pollution
(smoke, pollens, carbon monoxide, etc.); Ventilation could increase the heating and cooling loads and
energy costs (e.g. winter in the north); ventilation could bring in excessive humidity (e.g. summer in
Florida). On the other hand, if there is no ventilation at all, indoor pollutants (CO2, etc.) will build up to
unhealthy levels. Obviously, there must be a happy medium. That is where ASHRAE steps in. There
are two standards that address ventilation: one for commercial buildings (ASHRAE Standard 62.1) and
one for residential buildings (ASHRAE Standard 62.2). Both standards require the assistance of an
industry professional to analyze your building and determine what is needed. They will consider the
size of the building, how much the building leaks air, where it is located, the number of occupants, the
type of use, and other factors.

(800) 527-0896 insidesales@unicosystem.com

leaks air. This is changing though. New or renovated homes are much tighter. And the newest homes

built to low load home (LLH) standards are extremely tight. In tight homes, mechanical ventilation is

a must. This can be a separate system or integrated with the HVAC system. Mechanical ventilation

V\VWHPV FLUFXODWH IUHVK DLU XVLQJ GXFWV DQG IDQV UDWKHU WKDQ
cracks in a home’s walls, roof, or windows.

The ventilation system typically brings into the house a percent of the total air that the central air
system circulates. This improves IAQ by diluting the indoor air with fresh “good” air from the outside.
As stated already, this can be detrimental if the outside air contains mold, pollen, and other pollutants.
Viruses do not generally survive the outdoors, so dilution helps mitigate transmission from aerosolized
viruses inside the building.

,QWHJUDWLQJ YHQWLODWLRQ ZLWK \RXU +9%& V\VWHP LV SUREDEO\ WKH
IAQ. It works best with central air systems, common for homes in North America. By contrast, providing
YHQWLODWLRQ LV PXFK PRUH GL"FXOW LQ RWKHU SDUWV RI WKH ZRUOG
systems.

The simplest method to add ventilation in a central air system is to install a return from the outside and
let the HVAC blower suck the fresh air into the house. The return opening should have an inlet screen
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Even when providing outside air, most of the air in a central air system is recirculated from the indoors.
Dilution does a great job of reducing some pollutants, notably gases, but doesn’t do a very good job of
UHPRYLQJ ODUJHU SDUWLFOHV $QG LI WKH RXWVLGH DLU LV QRW )
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$LU ¢OWHUV FRPH LQ PDQ\ YDULHWLHY DQG IRU YDULRXV SXUSRVHYV

There are so many types and brands, that ASHRAE created a rating system to help you select the right
JRU PRVW H[LVWLQJ KRPHVY YHQWLODWLRQ LV QRW QHHGHG EHFDXVH RI QDWXWD ORIRY,, IBRW UMW MWH. R Q5 9%WDBWERQ O K HK FRKRSXMH-KDVH D (¢ OWHU 5]

WKH UDWLQJ

N Fﬁrcé’eBirﬁ‘J FERge VAL «
app

cations

Captures contaminants such as: pollen, dust mites, and
VPDOO ¢(EHUV

<~

For upgraded residential
HVAC applications

Captures contaminants such as: mold spores, pet
dander, and hair spray.

For superior residential
HVAC, commercial HVAC,
and hospital labs

&DSWXUHV FRQWDPLQDQWYV VXFK D
and large droplets.

u/

For hospital or general
surgery applications

Captures contaminants such as: bacteria, small droplets
VQHH]H VPRNH SDUWLFXODWH D@

WKH VPDOOHU WKH SDUWLFOHV WKH ¢OWHU ZLOO FDS

G ¢QH

7KH OHDVW H"FLHQW ¢(¢OWHUYV DUH GHVLJQHG WR NHHS WKH +9%$& V\\

SURSHUO\

7TKHVH (OWHUV ZLOO FDSWXUH WKH ODUJHVW SDUWLFOH

IRU EXJV DQG ODUJH SHVWV 7KH RXWVLGH DLU VKRXOG EH ¢OWHUHG VRPOMISHW EZY WK OWHBDOODWH RQVHUSXEBERKDVHG DW PRVW KDUGZDUH

appropriately, and often a damper to modulate the amount of fresh air.

More complex ventilation systems might include an energy recovery ventilator (ERV) or a heat
recovery ventilator (HRV) to save money on your heating and cooling bills. These devices wring out
(recover) some of the heat from either the exhaust or the fresh air. The ERV also wrings out some of
the humidity from the fresh air system. Anything that makes the HVAC heating and cooling system
work less will save money. Of course, adding an ERV/HRV adds cost to the installation so consider its
value based on climate, maintenance, and use.

has a built-in function to automatically turn on the blower, turn on an HRV/ERYV, or open a damper. This

with ASHRAE 62.2-2010 residential ventilation standard. This is described in our Tech note 105
Outside Air and our blower control installation manual, Bulletin 30-039.

SDUWLFOHYV

+RZHYHU XVLQJ KLJKHU 0(59 ¢OWHUVY DUH QRW ZLWKR.

PRUH DLU UHVWULFWLRQ ZKLFK FDQ UHGXFH DLU ARZ DQG FDXVH Sl

H[SHQVLYH
increase the operating cost of your blower.

The type of blower in the system is an important factor in deciding what MERYV rating to use. Most

conventional HVAC blowers cannot tolerate much restriction and ductless mini- and multi-splits have
no capability at all. Small-duct high velocity (SDHV) systems like Unico System on the other hand are
GHVLIJQHG IRU KLJK SUHVVXUH GURSYVY DQG FDQ PRUH HDVLO\ LQFRU
7KH 8QLFR 6\VWHP YDULDEOH VSHHG EORZHU LQFOXGHV VSHFL¢F FRQWURO IHDWXUHV WR LQFRUSRUDWH YHQWLODWLRQ ,W
JRU WKHVH UHDVRQV 8QLFR 6\VWHP VWDQGDUG ¢OWHUYVY DUH UDWH
LQWHJUDWLRQ LV AH[LEOH LQ WKDW LW FDQ EH HDVLO\ SURJUDPPHG WR RHHWVWKBE9QH MG S ARD A RH G W PO MWH B R PZSOWDO KB FDYHDW WKDW VRP
increased, or you must use two. For more information, refer to our Bulletin 20-133.

\RX PD\ QHHG ODUJHU ¢OWHUV RU PRUH WKH\ QHHG UH



www.unicosystem.com * (800)527-0896 . insidesales@unicosystem.com www.unicosystem.com e (800)527-0896 . insidesales@unicosystem.com

Temperature Regulation o
Humidity Control

7TKHUPDO FRPIRUW LV QRW MXVW WHPSHUDWXUHYV 3HRSOH JLYH R
perspiration, even if sitting on our couches. Showering, cooking and plant life also add moisture

LQVLGH WKH KRXVH 7KHUPDO FRPIRUW LV DftHFWHG E\ HYDSRUDW
GHSHQGY RQ WKH UHODWLYH KXPLGLW\ LQ WKH URRP *RRG FRPIRL
within a narrow range of relative humidity. It should be between 45 and 55 percent. Less
VDWLVIDFWRU\ EXW DFFHSWDEOH LV DW PRVW DQG EHORZ VW
air.

Increasing humidity requires that you add moisture into the air. This is often accomplished with a

VHSDUDWH KXPLGL¢{¢HU ZLWK LWV RZQ FRQWUROOHU D KXPLGLVWD
KXPLGL;HU FDQ EH VWDQGDORQH RU LQWHJUDWHG LQWR WKH +9%&
HDVLHU OHVV H[SHQVLYH DQG PRUH H¥fHFWLYH WR LQWHJUDWH L'

Although often overlooked as part of IAQ, maintaining temperature for a home or building is probably this is not possible with ductless products.

WKH PRVW LPSRUWDQW DQG REYLRXV EHQH¢{W RI \RXU +9%$& V\VWHP 7KLV LV WKH RQH IXQFWLRQ WKDW DOO +9%&

systems have in common and is the one thing that all HVAC systems do well although some systems '"HFUHDVLQJ KXPLGLW\ UHTXLUHVY WKDW \RX UHPRYH PRLVWXUH IUF

are a bit better than others. DGGLQJ PRLVWXUH 7KH PRVW FRVW HfHFWLYH VROXWLRQ LV WR F
moisture from the air. This strategy works well when cooling is needed but requires reheating the

The main goal is to keep the temperature at a constant value per the occupant’s desires. The best DLU LI FRROLQJ LV QRW QHHGHG 7KLV LV H[DFWO\ ZKDW D GHKXPL

+9$& V\VWHPV GR D EHWWHU MRE RI PLQLPL]LQJ WHPSHUDWXUH AXFWXDWLRQV 7KLV LV YHU\ VXEMHFWLYH EXW
JHQHUDOO\ PRVW SHRSOH DUH VDWLV¢(HG ZLWK NHHSLQJ WKH WHPSHUDW XK BWRKEIOHP YPRR ® GHEXH UGV KHULWKDKDOW LW LV HQHUJ\ LQWHG
constant. FRQGLWLRQ WKH KRXVH /XFNLO\ GHKXPLGL{FDWLRQ LV PRVWO\ Q

also needed. Therefore, if the HVAC is designed to cool the air below the dew point you get
7THPSHUDWXUH LV FRQWUROOHG E\ D WKHUPRVWDW DQG LV HLWKHU RQ Ri BRIQWRR®OL REHDRRKRXODW WVRKHFRO@MU RQPBEPBRWH +9$& VIVWHPV GR D

thermostats try to anticipate when to turn on using advanced algorithms and learning how quickly the SDHV systems, as an example, cool the air about 3 to 4 degrees colder than a traditional ducted

HVAC system reacts to change. Modulating control, either multi-stage or proportional control is the system or a ductless system. This means it removes more moisture so the need for a separate

best control system although more complex and costly. GHKXPLGL¢{HU LV UDUH &RQVHTXHQWO\ DQ 6'+9 VIVWHP FDQ EH P
GXFWHG V\VWHPYVY HYHQ LI UDWHG DW D KLJKHU HFLH®®GNy EHFDXV

The Unico System is compatible with all third party 24Vac smart and multi-stage thermostats. LQ VXSHU WLJKW ORZ ORDG KRPH DSSOLFDWLRQV ZRXOG D GHKXP

and only for short periods of time.

Unfortunately, the HVAC controller, the thermostat, doesn’t measure humidity. It can’t control what
Or On ro LW GRHVQIW VHH +XPLGLW\ FRQWURO WKHQ UHOLHV RQ WKH LQH
such that one hopes it matches the moisture load of the house. If it is not up to the task, the
Odors associated with particulates such as smoke and cooking oils can generally be captured by occupants often decrease the set point of the thermostat until comfortable. This is energy wasteful
QRUPDO DLU (¢OWUDWLRQ HVSHFLDOO\ XVLQJ WKH KLJKHU 0(59 (¢OWHUV ang daasnHalways GriRrrowe coonfrre. [Jdarnvatsy leRrdto IAQ problems with mold caused by
FKHPLFDOV FDQ RQO\ EH FDSWXUHG ZLWK DFWLYDWHG FDUERQ 6HY HU D Oswfacg conDehgetion and/hgrhunodity)y ; OWHUV RiHU
PRGHOV WKDW KDYH DFWLYDWHG FDUERQ LPSUHJQDWHG LQWR WKH (OWUDWLRQ PHGLD $FWLYDWHG FDUERQ ZLOO QRW
capture or destroy viruses. It primarily captures volatile organic compounds (VOCSs) that can be
harmful to persons with sensitive respiratory conditions and can shorten the life of your HVAC
equipment and other electronics. VOCs can shorten the life of equipment by creating formic acid

$Martin, Eric, Withers, Chuck, Mcllvaine, Janet, Chasar, Dave, and Beal, David. Evaluating Moisture Control of

and other corrosive C_hemicals that attack the copper tubing gnd eventually cause refrigerant leaks. Variable-Capacity Heat Pumps in Mechanically Ventilated, Low-Load Homes in Climate Zone 2A. United States:
The source of VOCs is from various sources, including cleaning products, hair care products, N. p., 2018. Web. doi:10.2172/1421385. Accessed April 2019 at https://www.osti.gov/biblio/1421385-evaluating-
FRRNLQJ H% XHQWYV HWEF moisture-control-variable-capacity-heat-pumps-mechanically-ventilated-low-load-homes-climate-zone
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Alr

S Alr Disinfection
Distribution

Disinfection is the process of killing pathogens and destroying viruses. The Unico System® has the
ONLY UV light designed for High Velocity systems.

There cannot be good temperature regulation without good air distribution. The temperature
controller (thermostat) only sees a single point, wherever it is located. It does not know if the rest
of the house is at the right temperature. The occupants are rarely standing next to the thermostat

and, like humidity control, the thermostat cannot control what it does not see. There is only one known technology that can accomplish this while the occupants are in the room. If
they leave, you can use chemical sprays. If there are occupants in the room, you can only use UV light.
Air is circulated inside the building. This means it is pushed into the rooms (supply) and then It must be the right kind of UV radiation and there must be precautions so none of the occupants are
drawn out of the room (return) back to the equipment only to repeat the cycle. The supply air harmed. This type of disinfection has been used successfully for over 100 years in healthcare settings.
enters the room through a register. How well it mixes with the room depends on the design of the Only recently, and with Covid-19, has it become popular to use in a home.
register, location, and air velocity. Traditional registers use relatively low velocity air with louvers $JDLQ OLNH KXPLGL¢HUV DQG YHQWLODW L R@W MIKH &H G LLIKWRF W & HE
to direct the air into the room with as wide a pattern as possible. This works well if you have good system. Standalone systems have small fans that pulls room air into the device and exposing it to the
placement, lots of registers, and the returns are opposite of the supply registers. This is a rare UV light. They work well for a single room. This is an expensive solution for a whole house. A better
design in a home. VROXWLRQ LV WR LQVWDOO WKH 89 OLJKW LQ WWDHD G B AW RQ VIVQHW K DK

light has its own control system.

Unico System is an SDHV system so the duct system is much smaller than a traditional duct system.

: ; 7KHUH DUH VHYHUDO UHDGLO\ DYDLODEOH 8 XD I8BK WL KM OF\D E VD F\W U
Sma” DUCt/ ngh VeIOCIty (SDHV) SyStemS HDV\ WR LQVWDOO WKHVH RU LI \RX SUHIHU 8QIFALRKMUYVY D FDELQ]I

accomplish air distribution better than
traditional HVAC ducted systems.

u
A better solution is to use jets of air to induce mixing. This requires a high velocity air stream and SDHV dOeS It ALL
QR JULOOHV WR GLVUXSW WKH DLUARZ 7KH URRP DLU LV WKHQ IRUFHG

direct the air into the center of the room or to locate the returns exactly opposite the supply
registers. SDHV systems accomplish this better than traditional ducted systems*.

'XFWOHVV VAIVWHPV SURYLGH VRPH DLU PL[LQJ EXW DUFeQRW DV HIHFWL&PDDO DXFMQ WHIRIB PHO RAVWHR\VWHPYV DUH SUR YHE XMRLRDY R W IQN PH

supply and return are located exactly next to each other. This has a problem of short circuiting DLU VA\VWHP W GHKXPLGL{HV EHWWHU WKDQ DX IRIVKW U DMLY HPW K |
(some of the supply air never reaches the room) plus it requires that the supply uses higher HQRXJK WR ¢W LQ DQ\ EXLOGLQJ DQG RIWHQ LQVEGHQFKHIFORQEBHWQE
velocity than a normal register (but not as high as SDHV) so that it reaches further into the room. FHQWUDO DLU VI\IVWHP LQFOXGHV WKHRDE LDDQ GV Y HRQUND DW W O RQ DEMLLA
'UDIWYVY DQG VWUDWL¢(FDWLRQ DUH FRPPRQ IXUWKHU E\ VWDQGDUGL]LQJ ZLWK 0(59 ZLWK DQ RSHDIVR @ HDWD ¥ (B/R

add UV light, and by integrating ventilation control in its blower control.

]
®
4 Baskin, Evelyn, et al (2003). Thermal Comfort Assessment of Conventional and High-Velocity Distribution The unlco sy8tem
Systems for Cooling Season. ASHRAE Transactions, January 2003.
® CEC (2019). Variable Capacity Heat Pump Performance Compliance Option. California Energy Commission Small-Duct Central Heating & Air Condiﬁoning
J)LQDO 6WDt 5HSRUW 'RFENHW %67
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