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Iowa State University Builds the First Gold LEED
Certified Chemistry Laboratory
THE BENEFITS OF
MEEFOG TECHNOLOGY
• 22% Reduction in Energy
• $30,000 Savings Per Year
• Reduced Maintenance Costs

CHALLENGE
Chemistry laboratories are high
energy affairs, with a lot of power
needed to run equipment and keep
the air comfortable and free of
chemical fumes. When Iowa State
University built its new chemistry
building it wanted one that would
not only meet its research and
educational needs, but also set a
new standard for energy efficiency.

SOLUTION
ISU used a MeeFog humidification
system to maintain indoor air quality
in the winter, cutting energy costs
and helping the laboratory become
the first ever to receive LEED Gold
certification.

Iowa State University, Hach Hall
Ames, Iowa USA
Most building air handling systems recycle the majority of
the air and only bring in a small percentage of outside air,
lowering the costs of heating, cooling and humidification.
Chemistry laboratories are a different matter. Because of
the need to continually exhaust any fumes, they operate at
100% outside air, driving up energy costs.
Iowa State University (ISU) recently demonstrated that
even a chemistry laboratory can achieve high levels of
efficiency. In 2011, ISU’s new Hach Hall became the
first chemistry building in the country to achieve LEED
(Leadership in Energy and Environmental Design) Gold
certification from the Green Building Council, something
which Mark Stephenson, ISU’s construction manager for
facilities planning and management says “is hard to do
on a chemistry building or a laboratory.”

System controls manage two
5 hp pumps, each producing
7 gpm @1000 psi. Plus a
redundant pump is available
in case the primary units go
down or are being serviced.

Designing for Maximum
Efficiency
ISU’s Department of Chemistry serves more
than 4000 students each semester and its
analytical chemistry graduate program is ranked
among the top 20 in the nation. Since the
department was outgrowing its existing facility,
Gilman Hall, the university decided to build a
second chemistry facility, Hach Hall. Completed
in time for the 2010 Fall Semester, the 136,000
sq. ft. building has three floors above ground
holding labs, offices and classrooms, one
underground for vibration and light sensitive
research laboratories, and a penthouse for the
air handling and other equipment.

ISU took a wide ranging approach to
maximizing energy efficiency. Natural lighting is
used in all offices, rainwater is collected to flush
the toilets and the building envelope provides
an airtight seal.
“The building is well insulated and extremely
tight,” he says. “There was very little air
infiltration, which is a credit to the people who
provided the building envelope.”
To minimize heating and cooling costs, the
building’s space plan placed the lobby, the
offices and the conference rooms on the west
side of the building where they could be served
by one air handling system designed primarily
for human comfort. The laboratories are served

“The user required a certain percentage of relative
humidity and our research indicated fogging was the most
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by another four AHUs which provide air to the
rooms as well as exhausting the air through more
than 260 fume hoods over the work tables.
“The air system is primarily for ventilation, not
heating or cooling,” says Matt Jesson, Project
Manager for Waldinger Corp, which installed
the Air Handling Units (AHUs). “If they were
only dealing with the thermal load, there
would be much less air going through there,
but because of the exhaust they have to use
100% outside air.”

Cutting Energy Use in Half
A single custom Phoenix Manufacturing Inc.
(PMI) air handler heats and cools the offices and
conference rooms on the building’s west side
which require a lower percentage of outside
air to maintain indoor air quality. The rest of
the building, which contains the laboratories, is
divided into four quadrants, each with its own
60,000 CFM PMI air handler. The four laboratory
AHUs are equipped with plate heat exchangers
to recover heat from the laboratory air before it
is exhausted from the building.
Henneman Engineering, which designed the
air handling system, estimated that by using
highly efficient heat exchangers, zone presence
sensors and variable air volume systems on the
fume hoods, the air handling system would
use about half the energy of a base code
compliant laboratory building. But, because
the laboratories use 100% outside air, greatly
increasing the amount of moisture needed,
an efficient solution was also needed for
humidification.
“In the winter in Iowa, when bringing in the cold
air and heating it up, you end up with very dry
air,” says Jesson. “The humidity in the building
would be 5% without the humidification.”
To achieve a design relative humidity of 30%,
the humidification system needs to operate
about 3500 hours per year. The amount of
moisture required varies with the outside
temperature. When it is below zero, 4600 to
4800 pounds of water per hour are required,
but at 45 degrees F the need drops to 740

When there is a need for humidity in one of the quadrants, the appropriate number of
solenoid valves open up, sending the water to the number of nozzles required.

pounds per hour. Using a gas boiler to provide the steam would cost
about $137,000 annually. Using a MeeFog high pressure fogging
system would drop the costs to $107,000 per year, a $30,000
savings, even taking into account the additional heating needed to
offset the cooling effect of the fog.
“The user required a certain percentage of relative humidity and
our research indicated fogging was the most effective way,” says
Stephenson. “It is also less troublesome in terms of maintenance.”
Waldinger Corp. installed a single MeeFog fogging system,
controlled by the campus’s Johnson Controls Metasys building
automation system, to service all five air handlers. The system
uses two 5 hp pumps, each producing 7 gpm @1000 psi, with an
additional pump on standby in case one of the two primary units
goes down or is being serviced. Within each of the AHUs is an array
of nine ½” stainless steel pipes with a total of 94 fogging nozzles.
When there is a need for humidity in one of the quadrants, the
appropriate number of solenoid valves open up, sending the water to
the number of nozzles required.
Construction on Hach Hall was completed in 2010 and the building
was dedicated in October. Stephenson says that he has been in the
laboratories with the ventilation hoods running and is satisfied with
the way the air handling system works.
“It’s actually quite comfortable,” says Stephenson. “It works well.”
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LOAD CALCULATION WORKSHEET
AMB TEMP

DESIGN RH

BIN HOURS

CFM O.A.

HUMIDITY LOAD,
#/HR

TEMPERATURE
DROP, DBF

-15

30.

10

240000

4,613.7

-19.2

-10

30.

18

240000

4,778.9

-19.9

-5

30.

51
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4,628.7

-19.3

0

30.

118
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4,613.7

-19.2

5
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4,463.6

-18.6
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4,193.3

-17.5
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191
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3,802.9

-15.8
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30.
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3,457.5

-14.4

25

30.
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2,917.0

-12.2

30

30.
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2,496.6

-10.4

35
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1,835.9

-7.6

40

30.
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1,550.6

-6.5

45
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739.8

-3.1
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523
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0.0

-
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-
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-
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30.
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-

• Themed Entertainment

70

30.
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240000
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-

• Zoos, Aquariums, Gardens
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-
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30.
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-
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0.0

-

100

30.

18

240000

0.0

-

Load calculations showing
bin data for Ames, Iowa.
Designed for 70° F, 30% RH,
with 100% outside air.

About Mee Industries Inc.
For over 45 years Mee Industries has led the world with innovative water
fog technology. MeeFog systems are used to humidify and cool many
industrial, commercial and agricultural processes and to create interesting
and dynamic special effects. Today there are over ten thousand MeeFog
systems in use around the world. The MeeFog team looks forward to
helping you with your fogging project.

The Mee Advantage: Experience, Innovation, Performance
In 1969, Thomas Mee Jr. a former Cornell University research scientist,
founded Mee Industries. The company originally manufactured high-tech
electro-optical, meteorological instrumentation, but by the early 1980’s,
high-pressure water fogging had become the main focus of the company.
Today, Mee Industries provides innovative, highly effective, economical fog
solutions for many industrial applications including gas turbine inlet-air
fogging, commercial and industrial building humidification and cooling,
data center humidification, outdoor air conditioning, greenhouse climate
control, wine barrel storage humidification, as well as dynamic special
effects for the entertainment industry and theme parks.

Industry Leaders —
 Focused on Fog Technology
Mee specializes in providing custom-engineered, turn-key high-pressure
fog solutions. We are committed to researching, developing, marketing and
supporting the most innovative and reliable fog systems available anywhere
in the world.

MeeFog™ System
Applications
RO WATER TREATMENT
HUMIDIFICATION
• Commercial HVAC
• Manufacturing
EVAPORATIVE COOLING
• Data Center Cooling
• Condenser Cooling
• Heat Exchanger Cooling
GAS TURBINE COOLING
• Power Generation
• Oil, Gas, Petrochemical
• Offshore Operations
SPECIAL EFFECTS
• Amusement Parks

• Fountain Art
• Private Residence
AGRICULTURE/OTHER
• Greenhouses
• Conservatory
• Wine Barrel Storage
• Cold Storage
• Dust Suppression
• Odor Control
• Cement Curing

HEADQUARTERS

Mee Industries Inc.
16021 Adelante Street
Irwindale, CA 91702
T: 626.359.4550
F: 626.359.4660
www.meefog.com
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