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FEATURE STORY ) VENTILATION SYSTEM HYGIENE: 

by Bede Wellford 
Director of Marketing Airxchange 
Rockland, Massachusetts 

The a]Jility to clean exposed surfaces 
within ventilation systems is an impor
tant design consideration for the main
tenance of energy performance and 
indoor air quality. All components of 
the air handling system are subject to 
accumulation of foreign material. Con
taminants may include particulate mat
ter as well as semi-volatile compounds, 
such as tars from tobacco smoke, which 
condense out of the airstream onto sur
faces. The potential impacts of accu
mulated material are threefold: 

• Foreign matter can reduce energy 
efficiency. Examples include in
creasing pressure drop and fan 
energy for loaded filters, reduced 
heat exchange efficiency for dirty 
coils, etc. 

• The built up contaminants can in 
turn become a source of odors, 
volatile organic compounds, aller
gens, etc. 

• Accumulated material is a food 
source for fungal growth that may 
occur given favorable (for the fun
gus) humidity conditions. Research 
has demonstrated that this can oc
cur on virtually any surface ex
posed to the airstream, provided 
the surface activity of water is high 
enough to support growth. 

DESIGN AND CLEANING OF ERV 

EQUIPMENT 

Of these, both reduced efficiency and 
the accumulation of a contaminant 
source are of potential interest to en
ergy recovery ventilation system de
signs incorporating enthalpy wheels. 
Fortunately, the impact of most particu
late matter is inherently limited because 
of the fundamental characteristics of the 
technology. For the semi-volatile con
taminants present to some extent in all 
buildings, the cleaning schedule will be 
determined by the specifics of the ap
plication, however, it will generally be 
similar to the need to clean all other air 
handling system components. Specific 
properties related to the impact of con
taminants on enthalpy wheels and their 
cleaning requirements are discussed 
below. 

Wheels Are "Self-Cleaning" 

Manufacturers of rotary counterflow 
heat exchangers or heat wheels often 
tout the self-cleaning nature of the tech
nology. This claim is not advertising 
hype; an optimally designed heat wheel 
(sensible or enthalpy) will exhibit lami
nar airflow within the heat exchanger. 
The dry particles (of an aerodynamic 
diameter smaller than the passage 
width) move through the heat ex
changer without impinging on the sur
faces. Only the leading edges of the 
heat exchange matrix are subject to im
pacting particulate matter. Meanwhile, 
the airflow direction through the wheel 
reverses 10 to 60 times per minute. 

Larger particles (dust bunnies) and 
those smaller particles impacting on the 
leading edge are blown clear as the flow 
direction is reversed or are removed by 
the action of the seals. 

"Dry" Moisture Transfer 

Because enthalpy wheels are designed 
to transfer water, the question arises 
whether wet surfaces can contribute to 
accumulation of dirt or to microbial 
growth. Because the mechanisms of 
moisture transfer in dry desiccant (silica 
gel and molecular sieve) wheels do not 
involve bulk water, such is not the case. 
Water molecules in the airstream migrate 
to the desiccant surfaces of the en
thalpy wheel by vapor diffusion. There 
they are adsorbed into the pore struc
ture of the desiccant. Liquid water is 
not present on the surfaces where it 
could ti:ap contaminants or serve as a 
medium for microbial growth. Even a 
wheel at equilibrium with humid outside 
air in the summer is "dry" at the desic
cant surface. 

Latent Effectiveness 

Unlike most particles, semi-volatile com
pounds such as tars and grease can 
move to the heat exchange surfaces via 
diffusion and condense there. W hile 
these compounds generally have little 
or no effect on the transfer of heat (tem
perature), at a certain point they can 
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begin to inhibit access to the desiccant 
coating of enthalpy heat exchangers, 
reducing mass transfer and latent effec
tiveness. For this reason the primary 
need for cleaning is to remove films of 
oil based aerosols that have condensed 
on energy transfer surfaces. In addition, 
build-up of material over time may even
tually reduce airflow or become a source 
of odor. 

Cleaning Frequency 

The need for periodic cleaning will be a 
function of operating schedule, climate, 
and contaminants in the indoor air be-

ing exhausted and in the outdoor air 
being supplied to the building. In a rea
sonably clean indoor environment such 
as a school, office building or home, 
experience shows that reductions of air
flow or loss of sensible (temperature) 
effectiveness may not occur for 10 or 
more years. However, measurable 
changes in latent energy (water vapor) 
transfer can occur in shorter periods of 
time in commercial, institutional and resi
dential applications experiencing mod
erate occupant smoking or with cooking 
facilities. In applications experiencing 
unusually high levels of tobacco smoke, 
such as smoking lounges, nightclubs, 
bars and restaurants, washing of energy 
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transfer surfaces as frequently as every 
6 months may be necessary to main
tain latent transfer efficiency. Similar 
washing cycles may also be appropri
ate for industrial applications involving 
the ventilation of high levels of smoke 
or oil based aerosols. In welding or ma
chining operations, for example, latent 
efficiency losses of as much as 20% or 
more may develop over a period of 1 to 
3 year . Consult the manufacturer for a 
suggested initial inspection and main
tenance schedule for the application; 
a routine tailored to the needs of the 
actual application can be developed 
by the maintenance staff or the contrac
tor in response to experience with the 

;ft' CHELSEA GROUP PERSPECTIVE 

The role of operating and mainte
nance has been an issue for many 
years in improving and maintaining 
good indoor air quality. On one side of 
the issue is the argument that some 
operation and maintenance proce
dures are necessary, but extensive 
programs cannot be justified. On the 
other side is the argument that many 
of these programs do not go far 
enough to prevent IAQ-related prob
lems and more comprehensive op
eration and maintenance programs 
are indeed necessary. 

From our perspective at Chelsea 
Group, the effectiveness of many of 
the excellent technologies available 

for improving IAQ can be enhanced 
by careful attention to this issue dur
ing the entire life cycle of a building. 
This month's feature article by Bede 

Wellford focuses on one such tech
nology, energy recovery ventilation 
equipment that incorporates en
thalpy wheels. This article under
scores the importance of maintaining 
and cleaning all exposed surfaces to 
prevent them from becoming sources 
for odors and fungal growth and to 
restore the latent effectiveness of 
energy transfer surfaces. 

The new Application Guide: Indoor 
Air Quality Standards of Perfor
mance, published recently by 
ASHRAE, also addresses how opera
tion and maintenance procedures 
affect IAQ. I am pleased to see this 
guide published in this arena. It will 
be very helpful to engineers, building 
owners, facility managers, and opera
tion and maintenance personnel as 
they work to evaluate building sys-

www.invironment.com 

terns and apply and improve their pro
cedures to maintain good IAQ. The Pro 
featured an in-depth look at this guide 
in the December 1999 issue. You can 
review this article (and the Feature 
Stories, Spotlights and Gadget Col
umns from all of the Pro's past is
sues) on the Pro's website at 
www.invironment.com. 

See you next month ... 

George Benda 
Editor in Chief 

gbenda@chelsea-grp.com 
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ELECTRON MICROGRAPHS OF AN 

ENTHALPY WHEEL DESICCANT SURFACE 

BEFORE AND AFTER WASHING 

tern (and the compo
nents) effectively will 
depend on system de
sign, access, and wash
ability of the individual 
component. Consult the 
manufacturer's literature 
for cleaning instruc
tions. In order to main
tain energy recovery 
ventilation systems, en
ergy transfer surfaces 
must be accessible for 
washing to remove oils, 
grease, tars and dirt that 
can impede performance 
or become a source. 
Washing of desiccant 
surfaces is required to 
remove contaminant 
build-ups that can re
duce adsorption and de
sorption of water 
molecules. When an en
thalpy wheel is washed, 
its continued ability to 
transfer latent energy 
depends upon the per
manence of the bond 
between the desiccant 
and the wheel surfaces. 
Salt based desiccants 
(lithium chloride) or des
iccants coated on wheel 
surfaces with adhesives 
that will not withstand 
regular washing cannot 

system (see the photos above). 

"Cleanability" 

All components exposed to the air
stream, including energy recovery ven
ti la ti on components, will require 
cleaning. The ability to clean the sys-

be cleaned without los
ing desiccant and latent effectiveness. 
The electron micrographs above illus
trate the permanence of desiccant coat
ing in an enthalpy wheel designed for 
regular washing. The surface on the 
right was washed with soap and water 
and retains its desiccant coating and 
structure. Field experience in severe 
pachinko parlor and nightclub smoking 

environments has demonstrated that 
90% of desiccant coating and latent ef
fectiveness can be retained with regu
lar washing over a period of several 
years. Particularly in hospitality appli
cations where smoking is permitted, it 

is critical to select components that can 
be washed as opposed to vacuumed; 
vacuuming the surfaces of a heat wheel 
will have no effect on the tars and other 
aerosols that may be deposited on the 
desiccant surfaces. 

Conclusions 

All ventilation systems are subject to 
contamination from particles and semi
volatile compounds in the air. It is im
portant both to energy and air quality 
performance to clean these systems as 
required for the application. Ventilation 
system designs should specify access 
for cleaning and maintenance including 
components that are washable, clean
able or replaceable (throwaway filters). 
In the case of energy recovery ventila
tion, and enthalpy wheels specifically, 
cleaning restores the latent effective
ness of the component as well as pre
venting it from becoming an odor 
source. Designs "friendly" to the clean
ing and maintenance process are readily 
available in the market from a variety of 
manufacturers and can be specified. 
Because long-term performance is af
fected, cleanability should be consid
ered along with initial perfomiance and 
cost-effectiveness in selecting appro
priate components for ventilation and 
air handling systems. � 

NEXT MONTH I\ 
Richard L. Corsi, PhD, and Cynthia 

Howard-Reed, PhD, at the Center for 

Energy and Environmental Resources, 

University of Texas at Austin, focus 
on chemical volatilization rates from 

water to indoor air in appliances. 


