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SERVICE CLIN

" MYTHS AN
MISREPRESENTATION

William M. Dillard and Justin S. Salmon

When you discover severely restricted air
flow through a coil during normal service, it
may be time to suggest a replacement, since
attempting to clean such a coil may only

make matters worse.
A Case Study

We’ve long touted the benefits of coil
cleaning to our customers. It’s only
been in the last three to four years that
we’ve questioned the validity of the
processes we’d gone through to clean
their coils, tested for results, and come
up with some surprising conclusions.

First let me state that we’ve tested a
wide variety of coil cleaners, and for ex-
treme cleaning, we now use an indus-
trial pressure sprayer/boiler that sup-
plies 180F water to apply such cleaners.

In this case, our customer was getting
repeated complaints from tenants that

When this coil was removed from service, an interior packed with
dirt and grime was revealed, despite hours of cleaning effort.

there was “black stuff coming out of the
vents.” It was a recurring problem that
a number of other contractors had at-
tempted to correct.

Our Environmental Services Group
re-cleaned the coils (25 sq. ft., 4 row) us-
ing 180F water and an aggressive new
coil cleaner we’d been wanting to try.
We had our technicians collect all the
water in a 55-gal. drum, decant the mix-
ture and strain the residue through a
standard paint strainer.

The result was about 1 1b. of sludge
that looks remarkably like the material
that was landing
on the desks of
people at the end
of the line served
by that air han-
dling system. Un-
der the micro-
scope at Grove
Scientific (an In-
dustrial Hygiene
Group we partner
with) we could see
vibrant life in
what should have
been sterile sludge
after being blasted
with 180F water
and coil cleaner.
What’s the bot-
tom-line? In cases
where coils have
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been neglected, it’s often far cheaper to
replace them than to try to clean them.

Why? Because we simply aren’t get-
ting coils clean with traditional coil
cleaning strategies.

No matter how good the coil cleaner, no
matter how good the sprayer used to ap-
ply the cleaner, what we’ve really been do-
ing is “packing” the coil with organic and
biologically active matter. The packing
process occurs using the traditional clean-
ing methods (which include applying coil
cleaner according to manufacturer’s rec-
ommendations and then using a high-
pressure sprayer /boiler to wash the par-
ticulate out of the coils.

after it was
removed from service, revealed excessive
internal contamination. It appears that
previous cleaning efforts had little effect,
reaching only an inch or so into the coil.

Dissection of this coil,

Many sources advise cleaning the
coil from one side to prevent this pack-
ing but modern fin design can severely
restrict the effectiveness of the pressure
sprayer beyond about one inch into the
coil. Better “visible” results are ob-
tained by cleaning from both sides, but
unfortunately, this often packs the par-




ticulate further into the coil in-
terior causing an increase in
the air pressure drop through
the coil.

How do we know? We sim-
ply use basic National Environ-
mental Balancing Bureau NEBB
test and balance procedures to
measure air pressure drop and
air volume across the coils and
compare them with factory con-
ditions. In coils that have been
poorly maintained, the pressure
drops consistently exceed the
manufacturers ratings indicat-
ing the packed conditions we've
confirmed by dissecting such
coils.

When the material still resi-
dent in the coils is tested, it’s
almost always biologically
active — meaning it’s alive with multi-
plying organisms that live and grow in
that wonderful, nutrient-rich, wet at-
mosphere known as the cooling coil.

That kind of research has driven us to
a higher standard when attacking this
problem.

In order to determine the condition
of the coil, it’s necessary to measure
both the pressure drop and the airflow
through that coil (a dirty coil will ex-
hibit a decrease in air volume and an
increase in pressure drop). Then, a
simple calculation to predict pressure
drop at design air volume will com-
plete the picture.

To illustrate this, let’s imagine a coil
designed for 4,000 CFM at .4-in. WG pres-
sure drop. Your test measurements in-
dicate only 3,000 cFM (25% low) at .5-in.
WG (25% high). Neither of these results
looks too serious, but using the fan law
formula:

If properly maintained and regularly cleaned with coil cleaners
and hot water, a coil’s interior as well as its exterior can be kept
clean. The bubbling action of foaming cleaners can actually lift
the dirt from the coil’s interior.

We’'ve removed contami-
nated coils, soaked them in
various coil cleaners
(overnight) and were still un-
able to remove the “packed”
biological mass from the inte-
rior fin surfaces. (see the ac-
companying photos)

This article isn’t meant to
attack coil cleaning product
manufacturers, or their per-
formance claims. Our expe-
rience merely points out that
the accepted industry clean-

Full-strength call cleaner appl:ed to the surface of caallng coils
then flushed with high-pressure hot water will result in a coil that
appears to be clean, but may actually be a hotbed for microbial
growth. Increased pressure drop and reduced air volume through
such coils is a red flag that says it’s time for a replacement.

SP2 = (cPm2)?

SP1 = (cpm1)?

where cFM2 = 4,000, SP1 = .5-in., and
crm1 = 3,000 CFm

The result is that SP2 (the static pres-
sure that it would take to push the de-
sign air volume through the dirty coil)
equals =

4,000 X 4,000 X_40

3,000 X 3,000

which = .71 in., more than 1.75 times
the design pressure drop.

A Time To Change

Based on the above, and our hands-
on coil cleaning experience, if your cal-
culated pressure loss for a cooling coil
that’s over four rows in thickness is in
excess of 1.5 to 3 times the factory rat-
ings, it’s time to consider a coil change
Why’ Slmply because you're not going
to get that coil clean
with presently
known cleaning pro-
cedures.

You’'ve reached
the point where the
labor cost to attempt
cleaning such a coil is
likely to exceed the
cost of materials and
labor to replace it.
And, chances are
your efforts to clean
it will fail anyway.

What about all the
claims by the pro-
ducers of coil clean-
ing products regard-
ing those products’
ability to clean such
surfaces?

ing procedures aren’t ade-
quate in cases where coils
have been neglected. De-
pending on the environment
that cooling coils operate in,
a coil doesn’t have to be very
old before it requires re-
placement versus standard cleaning
procedures.

What We’ve Learned

What have we learned from all our
research?

First, good coil cleaning procedures
have to start when coils are put into op-
eration, not two or three years down
the road!

Second, in cases where the pressure
drop exceeds 1.5 to 3 times the rated ca-
pacity, it’s time to estimate a coil re-
placement. If you complete the estimate
and you’re still not sure of the eco-
nomics in the cost of the fan energy re-
quired to deliver air at the new pressure
drop, remember that increasing the
pressure drop through the coil dramati-
cally increases the amount of fan en-
ergy required to deliver the designed
air quantities.

By suggesting a changeout when
coils become impacted, you'll be doing
your customer a tremendous favor be-
cause he/she will be saving both en-
ergy and improving the indoor envi-
ronment. And, after you've changed
that coil, don’t forget to upgrade those
filters — after all, that’s the primary
reason you had to change the coil in the
first place.

William M. Dillard is president and chief
executive officer of Mechanical Services of
Orlando, Inc., (Mms1) Orlando, FL. The arti-
cle’s co-author, Justin S. Salmon, is man-
ager of Environmental Services. MsI is a
full-service, commercial/industrial mechan-
ical contractor specializing in Design/Build
HVAC and refrigeration. They can be reached
at 407/857-3510, or e-mail Dillard at
billd@msifla.com. MsI also has an Inter-
net site at http:www.msiflacom.
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UVC Lights Enhance
IAQ, Reduce AHU
Operating Costs

CITY OF INDUSTRY, CALIF.—South-
ern California Air Conditioning
Distributors (SCACD), the world’s
largest Carrier distributor,
wanted to investigate additional
indoor air quality (IAQ) improve-
ment methods in its 30-year-old
administrative facility located
here. According to Bruce
Fuhrmann, commercial manager
for SCACD, he knew from visual
inspections that there were typi-
cal accumulations of dirt and
mold around the cooling coil and
drain pan in the central station

air handler. He believed that this
condition might be the source of
non-specific odors in the building
and knew it was impeding heat
transfer efficiency.

Fuhrmann had heard that a
new, high-output UVC light
source designed for HVAC appli-
cations was being marketed
specifically for these problems. He
had also heard about this prod-
uct’s ability to degrade accumu-
lated organic materials, so he de-
cided to try it and evaluate the
results.

SCACD had another reason for
testing the UVC Emitter ™, manu-
factured by Steril-Aire, Inc. If it
worked, SCACD would market
the device to the engineering com-
munity and commercial and resi-
dential customers through its net-
work of contractors and dealers.
Before taking that step, they
needed to be sure that the device
worked as claimed.

The product is a multi-
patented, germicidal device that
uses a newly developed combina-
tion of tube construction and
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matched solid-state power supply
to eradicate mold, bacteria,
viruses, and other pathogens that
grow and circulate in HVAC sys-
tems. The Steril-Aire device oper-
ates at peak efficiency in the cold
and/or moving air environments
of air handling systems—a major
breakthrough in artificial UVC
production and bioaerosol control.
It also breaks down organic mate-
rials, including volatile organic
compounds (VOCs) and other
odors. SCACD also selected this
product because its performance
was independently tested and se-
lected by NIOSH on behalf of the
Centers for Disease Control
(CDC) for efficacy testing of tuber-
culosis in HVAC air streams.

Prior to installation, microbial
sampling was performed on and
around the cooling coils and drain
pan. Laboratory testing on the
samples showed average to high
counts of mold and bacteria
growth. Also, pressure drop read-
ings across the cooling coils were
recorded, along with air entering
and air leaving dry and wet bulb
temperatures, to determine the
system’s existing capacity. Ac-
cording to Fuhrmann, these
steps established a baseline that
would enable him to determine
whether any of the system’s ex-
isting performance characteris-
tics would actually change and
by how much.

The UVC emitters were in-
stalled according to manufac-
turer’s recommendations. The
lights were easily installed in
the 16,000 cfm constant volume
DX system.

In just a short time, the mold
and bacteria in the system and
the associated odors disap-
peared. Identical microbial sam-
pling gathered only a few days
after installation verified an av-
erage 99 percent drop in colony-
forming units over the original
samples.

Based on readings taken just
prior to the UVC installation and
one month after, the pressure
drop across the cooling coil de-
creased by over 30 percent (Fig.
1), while system air flow went
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from 16,000 to 17,400 c¢fm; an 8.6
percent increase (Fig. 2). Wet
and dry bulb coil leaving temper-
atures also dropped (Fig. 3 and
4), thus providing a greater tem-
perature differential between en-
tering air and leaving air. This
combination of factors has
brought about an increase in ca-
pacity.

Because the rejuvenated coils
allow more heat transfer and air
volume, SCACD is enjoying a 30
percent increase in total system
cooling capacity from 548,502
(prior to UVC installation) to
797,094 Btu. SCACD has since
performed monthly testing for
nearly a year, and every result is
equal or better, thereby main-
taining the increased capacity.

Because of these operational
improvements, SCACD reports an
improvement in energy efficiency.
Based on a conservative 3000 an-
nual operating hours, an energy
efficiency ratio (EER) of 8, and an
energy cost of $0.10 per KWH, the
company is close to realizing a
first-year energy improvement of
over $5000. Subtracting UVC ini-
tial installation and operating
costs (slightly over $5000) from
this total, SCACD anticipates a
complete payback in the first
year.

In subsequent years, operating
and replacement costs for the
lights are expected to be only
about $1000 annually, so savings
will be over $4000 per year using
current costs.

Fuhrmann noted that when
the lights were installed, the
IAQ and health aspects were of
prime consideration. And while
the devices have definitely en-
hanced air quality in the build-
ing, he was impressed with the
operational benefits. The de-
vice’s ability to increase system
performance to almost “as-
new” levels is expected to pro-
long the life of the mechanical
equipment, and the increase in
capacity is a much-needed ad-
vantage, given the current
occupancy of the building.

Savings can manifest them-
selves in several ways, depend-
ing on operating conditions,
stated Fuhrmann. In SCACD’s
case, it was able to eliminate
the costs of adding supplemen-
tal cooling, and the cost of
replacing the entire unit. For
others, it can reduce the
compressor and fan run-time of
a DX system, or allow chilled
water users to raise their
chilled water temperature back
to original design conditions.
Also, potential air horsepower
savings should not be ignored,
especially for those who utilize
variable frequency drives.
These can all be significant,
hard-dollar savings that can
continue for the life of the sys-
tem.

Information and schematics courtesy
of Steril-Aire Inc. www.steril-aire.com

Steril-Aire UVC Emitters can return dirty coils to “as-new” performance
for energy and maintenance savings.
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