Multiparameter

Demand-Controlled

Ventilation

Overcoming limitations holding

back conventional COz-driven DCV

metabolic activity, carbon-dioxide surrounding control accuracy, sensor calibration,
(CO,) levels are a reliable indicator and maintenance. This article explains how a
of indoor pollution originating from building centralized facility-monitoring system capable
occupants. Demand-controlled ventilation of sensing multiple points and both human and

I ong known to correlate with human non-human indoor pollutants,' as well as issues

(DCV), the process by which non-human pollutants—multi-
outside air is varied based on the By LARRY CLARK,LEEDAP  parameter demand-controlled
amount of CO, in a space, has Hill York ventilation (Mp DCV)—resolves
been around for 15 to 20 years. Fort Lauderdale, Fla. all of those perceived limitations.

Yet despite the energy-saving and
health benefits of providing just the right amount ~ SENSOR PLACEMENT
of outside air needed by building occupants, With a conventional DCV system, discrete
DCV is underutilized because of concerns about  CO, sensors are installed in the spaces to be
controlled. These sensors generally
report to a building-management
] system (BMS) or, in the absence of
1 a BMS, directly control outside-air
dampers or variable-air-volume boxes.
Because ANSI/ASHRAE Standard
500 62.1, Ventilation for Acceptable Indoor
1 Air Quality, is concerned with the
difference between indoor and
outdoor, rather than absolute, CO,
levels, sensors for outside air also
400 “ - / must be provided. (As Figure 1 shows,
1 outside-air CO, levels can vary greatly
: over a 24-hr period.)

Mp DCV replaces as many as 30-
plus discrete sensors in individual
spaces with a single centrally located
sensor. Air samples are transported
FIGURE 1. Outside-air CO, levels over a 24-hr period. from an outside-air sampling point
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Larry Clark, LEED AP, is director of corporate business development for Hill York, an award-winning
air-conditioning commercial contractor specializing in high-rise complexes. He can be contacted at 1clark@
hillyork.com.
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With Demand Controlled
Ventilation for Boilers and
Water Heaters, Dryers,
Bathrooms and Kitchens

Demand Controlled Ventilation is a MUST in any
“Green” and “Energy-Efficient” building.

The systems have proven so energy-efficient that
they have gained a strong following, and are even
mandated, in many places.
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o Efficient and low-cost ventilation for clothesdryers,
bathrooms and kitchens - and even boilers

¢ Big energy-savings with ultra-short payback and
huge ROI

¢ Save valuable floor space
e Ultra-quiet operation - no fan noise
¢ Quick and easy to install

¢ Eliminates low-pressure zones as well as mold
and mildew

A perfect solution for retrofits and new construction

Contact us for a cost and savings estimate
— it's never too early to start saving!
EXHAUSTO Inc. P: 770.587.3238,
info@exhausto.com, us.exhausto.com

EXHAUSTO

GREEN before green was IN  exwsre
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and each space being monitored to
the centrally located sensor, most
commonly through the use of small-
bore flexible conduit (microduct),
with the sequencing of the samples
controlled by electronically operated
solenoid valves.

With a typical air sample having
a volume of approximately 0.5 cu ft
and a velocity of 20 fps, microduct
must be highly conductive to prevent
the buildup of electrostatic charge
on particles in the air. It also must be
extremely inert to prevent sorption
or desorption of sample constituents.

Because the number of sensors is
reduced greatly, compliance with
the American Society of Heating,
Refrigerating and Air-Conditioning
Engineers-recommended calibration
frequency of every six months is much
less costly with Mp DCV than it is with
conventional DCV.

|
DCV ROI

he cost of conditioned air varies

greatly by location. In South Florida,
with its many cooling degree-days,
conditioned air can cost $6 to $8 per
cubic foot per minute per year. And in
areas with extreme winter weather,
where oil heat is common, the cost of
conditioned air also can be quite high.
With demand-controlled ventilation,
however, most areas of the United
States have the potential for simple
paybacks of one to two years and even
more compelling cost-to-benefit ratios
based on the Capital Recovery Factor
method.!

REFERENCE

1) Clark, L. (2009, January). Engineer-
ing Economics Goes Green. Engineered
Systems, pp. 82-84.

SENSOR ACCURACY

Most commercial- and laboratory-
grade CO, sensors are based on non-
dispersive-infrared (NDIR) technol-
ogy—that is, an infrared (IR) light
source and an IR detector. As with any
lightsource, accuracy varies, and devices
fail. With Mp DCV, the number of
devices to be replaced is reduced greatly,
resulting in significant cost savings and
fewer disruptions of operations.

The tendency of NDIR sensors
to drift gives rise to concerns about
control inaccuracy. Most sensors have
accuracies of +75 ppm. If an outside-air
sensor and a single inside space sensor
were to drift the same amount in the
same direction, the errors would cancel,
and the desired CO, differential would
be maintained. The worst-case scenario
for sensor error translating to ventila-
tion error would be for both sensors to
drift the maximum amount in different
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e Two stage operation
improves comfort levels, faster
heat recovery and an additional
12% fuel savings over single stage.

* Quality, black coated,
interlocking tube exchangers
prolong equipment life, enhance
heat output and install with ease.

distribution.

waves to target areas.

800-222-1100

sales@drp-co.com

REDUCE FUEL COSTS WHILE
IMPROVING COMFORT

» Advanced stainless steel vortex burner
produces an elongated flame resulting in greater heat

* Highly polished, adjustable aluminum
reflectors provide optimal focus of infrared heat

DETROIT RADIANT PRODUCTS CO.

Contact us today for your free no obligation analysis

www.drp-co.com/ads

ELECTRONIC FLOWHOOD

DIRECT DIGITAL READOUT 25-2500 CFM

AUTOMATICALLY CORRECTS FOR AIR DENSITY &
BACKPRESSURE

CHOICE OF METERS - AIR FLOW ONLY, OR AIR FLOW,
VELOCITY, PRESSURE & TEMPERATURE

OPTIONS INCLUDE: MEMORY, AVERAGE & SUM TO
2000 READINGS, SEQUENTIAL RECALL, AUTO-READ

REPAIR POLICY - ONE WEEK TURNAROUND OR LESS
CUSTOM TOPS MADE TO ORDER

Shortridge Instruments, Inc.

7855 East Redfield Road ¢ Scottsdale, Arizona 85260
(480) 991-6744

FAX (480) 443-1267
www.shortridge.com
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directions. Figure 2 shows CO, ranging
from 375 to 675 ppm. In the former
case, the space is significantly under-
ventilated because CO, is thought to
be 150 ppm below the desired thresh-
old; in the latter case, the space is over-
ventilated because CO, is thought to be
150 ppm above. That is a +29-percent
error, which translates to approximately
6 cfm of unnecessary ventilation.

To the owner of a building with 500
full-time-equivalent occupants paying
10 cents per kilowatt-hour for electric-
ity and $5 per cubic foot per minute
per year for conditioned outside air, the
cost in wasted energy is $15,000 annu-
ally. Although this is a simplistic—and
somewhat conservative—example, it
indicates the magnitude of the savings
that can result from improved venti-
lation. The environmental impact is
approximately 92 metric tons of CO,,
which, according to the U.S. Environ-
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FIGURE 2. Inaccuracy of control.
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Water filter optimizes

heat transfer efficiency
PROBLEM:

Airborne dust and debris, microbiological
growth, pollen and other materials collect in
cooling towers. Combined with calcium
carbonate, magnesium silicate, rust, iron chips,
scale and other corrosion by-products, they
reduce heat transfer efficiency.

SOLUTION:

Line pressure powered Orival water filters
remove dirt down to micron size, of any specific
gravity, even lighter than water. Single units
handle flow rates from 10-5000 gpm and clean
automatically without interruption of system flow.

RESULTS:

e Optimized heat transfer efficiency.
e Elimination of unscheduled

Heat
Exchanger

:‘;:e' downtime for n_waintenapce.
’ * Reduced chemical requirements.

Phone: ( ) Fax: ( ) e
Company: ! 213S.Van Brunt St. Soie=
Address: | Englewood, NJ 07631 ORIVA\
_ : 1 (201) 568-3311 « Fax (201) 568-1916

City: State: : (800) 567-9767 =——o—=
Application: Type of Dirt: : www.orival.com Au;o\n;;t;c\sie;‘ic\lej;;ng
Flow (gpm): Pressure (psi): Line Size (in): | filters@orival.com WATER FILTERS
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mental Protection Agency’s (EPA’s)
Emissions and Generation Resource
Integrated Database (eGRID) (www
.epa.gov/cleanenergy/energy-resources/
egrid/index.html), is the equivalent
of 18 average automobiles burning
nearly 11,185 gal. of gasoline.

In 2006, Lawrence Berkeley Na-
tional Laboratory undertook a pilot
study of commercial buildings in which
CO, sensors were installed.” Although
the relatively small sample size (nine
buildings) provided only an initial
indication of the in-situ performance
of the sensors, the study indicated a
need for more accurate CO, sensors
and validated the need for better
maintenance and calibration.

Because a Mp DCV system uses the
same sensor for outside-air and inside-
space measurements, any error is offset,
just as in the case of two sensors that
drift the same amount in the same
direction.

NON-HUMAN POLLUTANTS

The issue of non-human indoor
pollutants is addressed with additional
discrete sensors in the central sensor
array. Typically, non-human pollutants
to be addressed in a commercial build-
ing include carbon monoxide (CO),
volatile organic compounds (VOCs),
and respiratory-size (less-than-2.5-pm
diameter) particles.

CO in concentrations above 35 ppm
can produce symptoms in humans.
The Occupational Safety and Health
Administration-permissible exposure
limit for CO is 50 ppm.® At least 19
states have a code requirement govern-
ing CO detection, particularly in resi-
dential structures.

VOC:s are emitted from a variety
of chemicals (both methane and non-
methane hydrocarbons) and can be
significantly higher indoors than out-
doors. Common VOC-emitting prod-
ucts include paints and lacquers; paint
strippers; cleaning supplies; pesticides;
building materials and furnishings;
office equipment, such as copiers and

T
Ventilation Through Time

he importance of clean air for human

respiration was recognized even
in ancient Rome. Vitruvius Pollio, the
earliest architect whose written records
are known to exist, said towns should be
located “without marshes in the
neighborhood, for when the morning
breezes blow toward the town at sunrise,
if they bring with them mists from
marshes and, mingled with the mist, the
poisonous breath of the creatures of the
marshes to be wafted into the bodies of
the inhabitants, they will make the site
unhealthy.”!

During the Industrial Revolution, many
physicians believed heavily polluted
outside air was responsible for myriad
chronic conditions. And as recently as the
early 20th century, “pernicious night air”
was believed to be harmful to theill,
particularly children, leading to the
closing of sick-room windows at night.

A general understanding of the need
for adequate indoor ventilation can be
assumed to date from the time when open
fires for cooking and heating were moved
indoors. Smoke from open hearths exited
through cracks and holes in roofs; the use
of chimneys did not become widespread

printers; correction fluids and carbon-
less copy paper; graphics and craft
materials, including glues and adhe-
sives; permanent markers; photo-
graphic solutions; and stored fuels
and automotive products.

According to the EPA, the health
effects of exposure to VOCs include
eye, nose, and throat irritation; head-
aches; loss of coordination; nausea; and
liver, kidney, and central-nervous-sys-
tem damage. Some VOCs can cause
cancer in animals, and some are
suspected or known to cause cancer
in humans.* Additionally, methane
is a significant environmental hazard,
with a global-warming potential of
25 averaged over 100 years, compared
with a base value of 1 for CO,.

until the 11th or 12th century. Those early
flues apparently did not draft particularly
well, as evidenced by the number of
deaths by carbon-monoxide inhalation.
By 1866, ventilation technologies had
progressed to the point that B.F.
Sturtevant Co. was equipping the U.S.
Capitol with ventilating fans. And in 1884,
Dr. John S. Billings, U.S. deputy surgeon
general, published “The Principles
of Ventilation and Heating and Their
Practical Application,”? a comprehensive
text providing standards and
specifications for ventilating primarily
large public buildings. Today, as we have
for nearly 40 years, we rely on ANSI/
ASHRAE Standard 62.1, Ventilation for
Acceptable Indoor Air Quality, in
ventilating commercial buildings.
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Constituents of fine-particle aerosols
that are too small to be filtered by the
nose and, thus, are inhaled directly into
the lungs, respirable-fraction particles
with diameters of less than 2.5 pm
(PM2.5) are a significant contributor
to nosocomial infections.® Once a virus
suspended on PM2.5 particles contam-
inates an air space, the degree of infec-
tion transmission is limited only by the
survival of the virus and the ventilation
in the space.

Small-particle aerosols also are a
major factor in cross-contamination
of cleanrooms and laboratories.

Other benefits of a Mp DCV system
with PM2.5 monitoring include the
ability to detect filter breakthrough. In
applications using costly to maintain
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high-efficiency-particulate-air and/or
high-minimum-efficiency-reporting-
value filters, such as hospital surgical
suites and cleanrooms, filter changes
can be based on differential pressure
and PM2.5 counts, rather than an
arbitrary schedule. And because it is
monitored for the same non-human
pollutants, outside air that is of signifi-
cantly poorer quality than indoor air
can be kept out. Also, comfort control
can be enhanced, as a dew-point sensor
can be added to the central sensor array
and, along with the local thermostat,
provide an extremely accurate relative-
humidity value to be used in control-
ling the latent load.

SUMMARY

Although conventional CO,-driven
DCV offers an opportunity for energy-
cost savings and carbon-footprint
reduction, it never has realized its full

potential because of concerns involving
non-human pollutants, control accu-
racy, and calibration and maintenance.
Mp DCV satisfactorily addresses
all of those issues by providing highly
accurate differential sensing of multiple
points and pollutants with a signifi-
cantly reduced number of sensors, pro-
viding greater indoor-air quality and
energy efficiency.
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Make your next installation very imPRESSive by using
Nexus Valve's new NexPress™ pipe connection system.
Using the NexPress™ fittings saves time and money.

Clean fit, less time and less labor. Nexus Valve's
preconfigured Coil Paks simply make cents.

NexPress™ technology is available on Nexus'industry
leading products like the OY Coil Pak. Contact
your Nexus Representative today for more
information about the NexPress™ and other
quality Nexus Valve products.

- NexPress™ Connection System

+ 5 Year Warranty

« Full Port

600 WOG, Forged Brass Union Body

« 100% Pressure Tested

- Bagged & Tagged For Your Convenience
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