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Price Increases

B Allied Air Enterprises (Columbia, S.C.)
increased prices up to 5 percent on
commercial products and accessories,
effective Jan. 1, 2009.

B Lennox Industries Inc. (Dallas) increased
prices up to 5 percent on commercial
products and accessories, effective
Jan. 1, 2009.

Contractors
B Walker-J-Walker, a subsidiary of EMCOR
Services (Memphis, Tenn.), relocated its
headquarters to 54,000 square feet of
new space at 6045 East Shelby Drive in
Memphis, Tenn.
B Ductz Indeor Air Professienals (Ann Arbor,
Mich.) appeared on the television show
“Designing Spaces,” educating viewers
about 1AQ.

Manufacturers

B Home Comfert Zones Inc. (Portland, Ore.)
appointed Western Heating & Air Condi-
tioning (Boise, Idaho) as its authorized
dealer for the Boise, Idaho, market.

Distribution 4
B Indusirial Controls Distrib-
uvtors LLC (Wanamassa,
N.J.) hired Peter Tomezyk |
as branch sales manager |
for its Milwaukee office.

Organizations

B Nexstar Netwerk (Little Canada, Minn.)
selected Cube Six Inc. (Matthews, N.C.)
to provide its members with ServMan,
an enterprise management system
software package.

B The Hydraulic Institute (HI) made the edu-
cational presentations from its annual
meeting available at its Website, www.
pUMpS.0rg.

— compiled by Angela D. Harris
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NCI Announces Acquisition of ISL

HEFFIELD LAKE, Ohio — At

the International Service Leader-

ship (ISL) Owners Conference, it

was announced that the National

Comfort Institute (NCI) has acquired ISL.
NCI has long been known as a leader

in providing professional training on
topics such as air diagnostics, air balanc-
ing, carbon monoxide detection, combus-
tion efficiency, and overall HVAC system
performance. Over its 15 years in business,
NCI has trained over 15,000 HVAC profes-

sionals in various technical disciplines.

ISL has evolved from the 1990 mem-

bership organization named Contractor’s
Success Group. Through the years ISL has
taken many forms, but most recently was

owned and operated by three leading con-

tractors. ISLs focus has always been to help

its membership with sales, service and gen-

eral business practices.

Late in 2007 the principals at NCI and ISL
began working on a joint program for ISL
members titled SCORE (Seasonal Calculated

Operational Running Efficiency). During
this project, the two companies realized how
well they complimented each other and the
idea of joining talents hatched.

Milt Baum, president of ISL and owner
of Keil Heating in Patterson, N.J., remarked
the background and resources of NCI will
be a major value to the ISL membership.
Together we will be able to help our members
grow in ways that we never could as separate
companies. [ see NCl and ISL as experienced

B See ISL ACQUISITION page 33

~

By Mark Skaer
Of The NEWS Staff

ark Nunnelly will be the
first to tell you that there
are no guarantees to yield
a zero mold growth in a
health care facility. To prove his point,
all the president of Nunnelly & Associ-
ates, based in Birmingham, Ala., has to
do is turn to American Society of Heat-
ing, Refrigerating and Air-Conditioning
Engineers’ (ASHRAE's) HVAC Design
Manual for Hospitals and Clinics, which
states, “health care facilities are environ-
ments of controlled hazards.”

In other words, the hazards — molds,
bacteria, viruses, etc. — are there. The
challenges, maintains Nunnelly, is con-
trolling these hazards to a level, as he
put it, “deemed safe for the facility’s
occupants, patients, and caregivers.”

“Oftentimes, the root causes of mold-
related problems in health care facilities
can be traced back to shortcomings with
the initial facility design,” said Nunnelly,
who specializes in humidity control
consulting. “These shortcomings often
H See PREVENT MOLD page 12
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pertain to the building structure
itself — the building envelope, the
building materials used, etc. Other
design shortcomings, however, are

| often related to the HVAC system
| and its ability, or lack thereof, to

control the patient care environ-
ment to conditions that are not
conducive to mold growth.”

Even if all of the bases were
covered properly during the
design phase, and the facility

| was built in accordance with the

design standards and documents,
mold can often still be found in
a building because of the way in

| which the building and its HVAC

system are being operated and
maintained, he said.

DESIGN ISSUES
In Nunnelly's

many design issues can lead to a

lack of moisture control within a

estimation,

hospital that can potentially lead
to mold problems. These issues
could be building envelope- and
construction-related, suchaspoor
or improper insulation leading to
wall surface condensation. The
problems might be improper roof
drainage, leaky window and door
systems, improper installation of
vapor retarders, or any number
of envelope-related issues, he
said. Tt might very well be related
to having too much water and/or
humidity entering the building
during the construction phase.

Zeroing in strictly on the
HVAC system’s design and oper-
ation, Nunnelly believes there are
a number of issues that must be
resolved before the proper HVAC
system can be designed, whether
it be intended for the surgical
suite, the patient rooms, or the
administration offices.

“Initially, the proper ambient
design conditions must be selected,”
he said. “Too often, only the peak
cooling design conditions are
considered for sizing the capacity

ecurnsess
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A ccording to the Environmental Protection Agency (EPA), many mold
types are very opportunistic and will often infect those people with

i immune sy (ie., i i indi Is).
Aspergillus fumigatus, for example, has been known to infect the lungs
of i compromised individuals. These individuals inhale the mold
spores, which start growing in their lungs.

Trichoderma has also been known to infect immuno-compromised
children. Dther health effects can range from simple headaches, sinus, or
breathing problems to more severe problems like skin rashes, bleeding of
the lungs, cancer, and even death.

There is evidence that a direct association exists between expasure to
mold and adverse health effects. Mayo Clinic investigators have recently
found that inhaled fungus and moid trapped in the nasal mucus are a
major cause of sinusitis. There is also other suggestive evidence that
there is an association between exposure to mold and other adverse
health effects. B

Compr
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qui of the system. These
ambient conditions are listed in
the ASHRAE Handbook — Funda-
mentals as the dry bulb tempera-
tures with mean coincident wet
bulb temperatures, representing
conditions on hot, mostly sunny
days. These conditions are used in
sizing cooling equipment, such as
chillers or air conditioning equip-
ment for cooling control.

“In some climates, this might
be satisfactory. However, in geo-
graphic areas known for higher
humidity levels, considering only
this cooling condition might not
be sufficient.”

According to Nunnelly, ex-
treme dew point temperature con-
ditions may occur on days with
moderate dry bulb temperatures,
resulting in high relative humidi-
ties and peak absolute moisture
loads from the weather. He said
these values from tables found in
the Fundamentals handbook are
useful for humidity control appli-
cations, such as desiccant cooling
and dehumidification, cooling-
based dehumidification, and fresh
air ventilation systems.

“These values can also be used
as a checkpoint when analyzing
the behavior of cooling systems
at part-load conditions, particu-
larly when such systems are used
for humidity control as a byprod-
uct of temperature control,” he
said, noting that the psychro-
metric chart for Memphis, Tenn.
(see Figure 1), highlights what a
significant impact the selected
ambient extremes can make.
As seen in Figure 1, if the space
were to be maintained at a con-
dition of 75°F dry bulb (db) and
50 percent relative humidity (rh),
the ventilation air being intro-
duced during the extreme dew
point condition would require
much more dehumidification
capacity than the ventilation air
at the extreme cooling condition,
he explained. This means almost
52 percent more dehumidifica-
tion capacity is required just to
deliver the ventilation air at a
space "neutral” humidity level.

“Not considering the more dif-
ficult peak dew point conditions of
the ambient air is one of the major
reasons that HVAC systems in the
hospitals cannot adequately con-
trol the humidity during much of
the year,” said Nunnelly.

DEALING WITH
COOLER CONDITIONS

Nunnelly maintains that an-
other reason humidity and con-
densate problems are being seen
in hospitals, particularly within
surgical suites, is that the rooms
are being kept at cooler condi-
tions than for that which the engi-
neer designed the HVAC system.
Most of the time only the general
requirements from the American

Institute of Architects (AIA) guide-
lines are considered for the surgical

environment’s temperature and

humidity range, for example 68°db

and 50 percent rh.

“However, nothing in these
guidelines shall be construed
as precluding the use of tem-
peratures lower than those noted
when the patients’ comfort and
medical conditions make lower
temperatures desirable. Some
surgeons may require room tem-
peratures that are outside of the

indicated range,” he said.

"All operating room design
conditions shall be developed in
consultation with surgeons, anes-
thesiologists, and nursing staff.
The designer must ask the end users
of the facilities what the antici-
pated space conditions will be.”
If the HVAC system had only
been designed to maintain the
space at the higher room temper-
atures, Nunnelly said then once
the room’s temperature is actu-
ally lowered (e.g.. 60" to 62°db),

then the HVAC system’s capacity
would very likely not be able to
reach the necessary lower abso-
lute moisture levels for the space.
“If this occurs, the moisture in
the air will begin to condense on
the cooler surfaces of the ceiling
supply air diffusers, the suspended
fixtures, and even on the surgical
equipment and tables,” he said.
“Condensate raining from the
ceiling, after being in contact
with the dirt, dust, and mold
spores is certain lo cause con-

cerns regarding the sterility of
the surgical environment.”

He noted that this same phe-
nomenon can happen in other parts
of the hospital, including kitchen
and dining, labs, and even patient
rooms. However, the surgical envi-
ronment is generally the more
commeon area of concern, he said.

“This is the primary reason the
desiccant-based  dehumidifica-
tion systems are becoming much
more of a standard in the surgical
suites,” he added.
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SOME EXAMPLES

Nunnelly’s bottom line is
this: Proper selection, sizing, and
application of the HVAC sys-
tems are essential to ensuring the
humidity is controlled to a level
to where there is minimal chance
the moisture in the air will con-
dense and provide the mold
spores with the moisture it needs
to flourish. Mechanical HVAC
systems — including chilled-wa-
ter systems and/or direct expan-
sion systems — must be selected
with the cooling coils capable of
supplying air at dew points low
enough to actually compensate
for the moisture gain within the
spaces (i.e., latent gain), he noted.

Nunnelly used the following as
an example. [f the operating space
is to be maintained with a condi-
tion of 60" db and 5o percent rh,
then a chilled-water coil only capa-
ble of delivering air off the cooling
coils at 50” to 527 (saturated) will
not satisfy the need. He said the

I n addition to design issues, consultant Mark Munnelly said maintaining
clean environment, including a clean HVAC system, will nav Dﬂiat
dividends toward minimizing the potential for mold growth in h

“Food for mold spores is generally in abundance within the faudit]r. but
there is no reason to spoon-feed the mold spores,” said the president of
Nunnelly & Associates. “Keep the air handlers’ filters clean, and keep the
dust and dirt out of the space as much as possible.”

If remodeling projects are underway within the hospital, even if it involves
simply running new cables above a ceiling sy , Nunnelly ged the
practice of sealing off the construction areas to make certain the airborme
dahris‘smnﬂamuetmnmmumdmddhechan

“As ap ive measure, id gaging the services of an indus-
trial hygienist to assist,” he suggested.

In an effort to conserve energy, Nunnelly said oftentimes the chiller
is allowed to operate with a slightly elevated leaving water temperature
(e.g., elevating from 44" to 46", possibly). While this will indeed save on
the energy bill, and it might be sufficient for keeping the space tem-
perature under control, “it could fail miserably at controlling the moisture
within the space, especially within the operating rooms,” he said.

He added, “If the humidity within the space should exceed the desired
maximum acceptable level - for instance, 55 percent to 60 percent rh —
then there should be a humidity sensor and transmitter within the space
that could override the temperature controls and then lower the chilled-
water temperature in order to keep the humidity under control.”

In the overall pictures, he said building pressurization is another criti-
cal factor to monitor in a hospital, as it can greatly affect the control-
lability of the envir If the building pressure is allowed to become
negative due to supply filters being loaded, supply fans running too slow,
or return fans running too fast, humid and dirty air can be drawn into the
building through cracks and openings, he explained.

“Thig air is completely unconditioned and can provide several of the
necessary ingredients to promote mold growth,” he said, meaning mois-
ture, more spores, and nutrients. “Dynamic pressure differential monitor-
ing must take place in order to ensure the building is under the necessary
positive pressure.”

He advised also to regularty have a testing, adjusting, and balancing
(TAB) evaluation performed on the facility's HVAC systems. At the same
time, examine those drain pans.

“It is far too common to see water standing in drain pans due to either
clogged condensate lines, pans that are nat sloped, or drain line con-
nections placed too high above the drain pan's floor,” he said. “If there
is water standing in the pans, then this water can become a breeding
ground for hazardous bacteria and molds. Much of this standing water
will also be evaporated back into the supply airstream, saturating the
supply duct, making it a prime breeding ground for undesirable hazards.”

Even though some of these issues might be obvious, Nunnelly said
these are some of the more common issues found in the design and
operation of the health care facilities.

“Excessive mold growth has been found in too many instances within the
facilities that should be the healthiest of them all” he said. “Greater attention
must be paid, in the design and in the operational phases, to the HVAC system's
capability to actively control the humidity within health care facilities.” B

supply air would have to be deliv-
ered at an absolute humidity level
of less than 41.3° dew point.

“This would require either a low-
temperature chiller or a desiccant-
based dehumidification/cooling
system,” said the consultant.

For a facility only trying to
maintain the space at 75" db and
50 percent rh (i.e., 55" dew point),
Nunnelly said the coils must still
be capable of delivering air witha
dew point less than 55" in order to
absorb the space latent gain.

“If the moisture is not con-
trolled sufficiently by the HVAC
system, this could spell disaster
with regard to trying to keep sig-
nificant mold growth out of the
facility,” he said.

Once the air-handling equip-

ment has been properly sized and
selected, care must be taken to
ensure that the supply air ducts,
the chilled water lines (supply and
return), and the refrigerant lines
are well insulated, he said. With
the cooler air inside the ducts
or water inside the chilled-water
piping, Nunnelly warned that con-
densation can easily form on the
outside of the ducts and/or pipes.

“The dew point temperature
of the air surrounding the cooler
ducts and pipes could easily be
higher than the surface tempera-
ture of the ducts and pipes,” he
said. “Condensation will occur
when this happens.”

Ifthe ducts and piping happen
to be in the ceiling space, the
condensate can drip onto a sur-

ia
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face that is loaded with mold
— ceiling tiles, dry wall boards,
insulation, plywood, etc. — “and
'-1” Or thﬂ necessary elemenls are
there for mold growth,” he said.

HUMIDITY CONTROL MATTERS

In his estimation, once the
HVAC system has been selected
and properly sized, serious con-
sideration must then be given to

the controllability of the systems.
It is his belief that most HVAC
systems are installed with the
primary function of either cool-
ing or heating, with the humid-
ity control simply as a secondary
function of the system.

“This is evidenced by the fact
that most HVAC systems are
installed only with a thermostat

installed to operate the system,”
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said Nunnelly. “Including humid-
ity control devices in the controls
package for the HVAC system is
almost nonexistent. How can you

control the humidity if it is not
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even being measured?”
Also, far too often. the supply
and return air ducts aren't sealed

or insulated properly during con-

struction, he said. On the return

UNITED BY EXCEPTIONAL SERVICE
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side of the equipment, leaky ducts
will draw in far more moisture than
the cooling coils were designed
to remove. The result, he said, is a
higher than designed and desired
humidity level in the space.

“In an effort to save installation
dollars, the return duct is often
deleted from the plans and the
interstitial space between the sus-
pended ceiling and the roof assem-
bly, or the floor assembly above, is
used as a return plenum,” he said.

“Little thought is given to the
fact that this interstitial space is
now under a substantial nega-
tive pressure and this could cause
moisture-laden ambient air to be
drawn into the space from an out-
side wall through cracks and holes
if this space is not sealed adequately.
This infiltration air is completely
unconditioned at this point.”

Nunnelly is quick to point out
there is more to consider, but all
should start with the basics first.

“The HVAC system, the heart
and lungs of the facility, must
be selected and sized properly
for its very important task,” he
summarized. "And that task is to
control the environment to pro-
mote the healthiest conditions
possible for the patients and the
health care providers.” B

FOR MORE .
' Contact Nunnelly at

nunnelly@bellsouth.net.
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