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IMPROVING A HOME'S I1AQ

Looking beyond high MERV filters

By Linda Wigington and Rhett Major

igh minimum effi-
clency reporting wal-
ue (MERV) filters
installed in alr han-
dlers with suilicient
run-time can Elmulde
sigrificant fileration
benefity, removing fine
particles from indoor
uir. However, this level of filirazion may
comae with sipnificant coats, both in fan
wnek bublding energy costs wnd HVAC
sywtean performance

The Pittsburgh-based Reducing
Owutdoor Contaminants in Indoor
Spaces (ROCIS*) initlative launched
the Low Cost Monitaring Project in
2015 o dletermine whether these wystems,
usedd with a high MERY ler and other
Iesterventions, could reduce household
partiche levels and improve indoor ale
quality while cutting cost.

T dlate, more than 40 systems have
been tested through the ROCIS Air
Handler Inquiry, The vast majority of
the systerns biad extsting problemis, such ax

At installation, alrflow had not been

acljiisteed a-feld, and, as a tesult, the
defailt atrilow wis too high for optisim
tseating and cooling. In sddition, the sy
terms cefaulted to a high aisflow i set to
Fuif cortinpously;

Watt-draw wa widely variable snd

higher than expected for baoth per-
manent split capacitor (PSC) amd elee-
trosieally cosmutated motors (ECM).
For one exception, the range was 350
15000 watts for heating and cooling
fan fow. In most cases, the cost of run-
ning the air handler 24/7 was more than
$6imoanth.

Mouse than 75% of the systems tested
had Total External Static Pressure
(TESP) much hipher thun the mums fac-
turer’s recosmmendation; many had re-
strictions on the return gir side. Clogged
cotls and high staric neross the Glter were

also coummaon.

Ome-inch, high-perfommnce filiers

wete very restrictive, particularly
when divty, and gt dirty quickly (in less
than a momnth).

Tor address these jusues, the best soly
thon was the replacement of the renirn
drop with u leger one, The new refuen
sl drop improved the serodynamics by
eliminating hard 90 and/or the installs
thon of turning vanes. A horizontal fleer
slot wus incorporated in the middle of
the crop, which scoommodanes o larper
flter, In addition, space was provided
feee two filvers: a four-inch MERY 13
and either a one-inch fiberglams pre-fl
ter or spechlized post filter (activated
charceal),

“The mowt eritical part of the proces
wai to st blower speeds that will achicve
opthmue performance for beating and
cooling, wnd usually 400 10 500 CFM
fow the contimuous operation. This step
required an ECM change-out to replace
PSC motors. Some oceipanits could use
the thermostal to contral the operition
of the blower, and in other cases It was
hardwired to run continuously,

Thin project secks to educate oceu
pants atid install manometes to dse
presuere drop across the flter to e
thie need for flter replicement.

Results

Currently, 10 systems have been mod-
tfiedl. As 4 result, fine pusticle levels ase
signilhcantly lowet, the TESP is within
the manuficturer’s recommendation,
and the continous fan operating cost

is undes $15/month. Also, the foar-inch
filters are lnsting longer than cxpected—
often wp to fix monthe,

Participants have reported fowes respi-
ratory syroptoms, quicter HVAC system
eperation, improved comfor, and bewer
carbon dioxide levels in bedroosms, The

At the paint of HVAC systen replace-
mmiend, the setuen drop/high MERV filner
could be an approprite addinon to pro-
vide better encsjry and filter performance.

Four-inch filters seem o be much less
likely tis become choggred than one-inch
pleated Gleers. In elther case, providing

Participants reported
fewer respiratory
symptoms, quieter
HVAC system operation,
and more.

cont of the ECM chinge-out snd retum
dhriap modificatbon with & two-part, lirger
filter rack was §1,000,

Industry Implications
W hent health bs acumstomer’s concesn, demcn -
ntrarkng 4 bettes understusicling of home air
cpaality 1 a good opportunity o stund
ot from the aompetition, Adding a better,
decper filter does not adileve this alone
An oversized central AC system may
drrivie the high TESE, as well as increase
the need for 1 barer motor, Whenever
a tiew AC system is propely stzed, o
sertaller seplacement ECM is an option.

feedback o alert occupants to change the
filter could reduce HVALC syatem prob
lorni dnd [mprove pesformance.

There are many appartinities 1o re-
duce indoor particle sources. A tighter
home, alang with dimilar air handler In
tervenithons, can help protect aooupants
from outdoor particles.
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LINDA WIGINGTON is Lhit team leader for the ROCIS initiative,
It aims to empower champions in housing, energy efficiency, en-
vironmental advocacy, education, sustainability, and health-re-
lated sectors. RHETT mAJOR has long been helping people in
Pennsylvania save energy. provide a healthy living environment,
and be more comflortable in their homes and businesses. Major works as a teacher, audilor,
mentor, QCI, and training coordinator for Diagnostic Energy Auditors of Western PA. He also
maintains a small diagnostic and inspection business.
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