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A damper closes off
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An outdoor
air duct
provides

ventilation

air that is
typically
transferred
toa
restroom
and
removed via
the toilet
exhaust
system
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Ellters.keéb things clean and

provide good indoor air quality A fan circulates air

A cooling coil cools and
dehumidifies

Note that the cooling
coil is handling both the
load in the space and
the ventilation air load
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Conservation of Mass and
Energy are occurring here
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If it gets cold enough and/or if
the outdoor air flow is high
enough, this temperature will

drop below freezing
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A heating coil picks up the
ventilation air heating load
and protects the cooling coil
from freezing ...
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... but for high make-up
rates, the heating coil must
be designed to handle sub

freezing air ...
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... and the control of the

preheat coil needs to be ; ;

coordinated with the cooling
coil control
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A freezestat safety
arranged to shut down the
system is highly desirable

just in case ...
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... and an interlock with the
supply fan to shut the
damper when the system is
off is a good idea too

See the Preheat chapter of the
Functional Testing and Design guide for
more information;

www.peci.org/ftguide
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All of this complexity and
still no economizer!

Economizers bring in outdoor beyond
what is required for ventilation to supply
“free cooling”
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Adding an economizer process
requires a duct with a modulating
outdoor air damper sized for 100% of
the systems air flow ...
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... and a modulating return damper
sized for the full return air flow
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The dampers need to promote mixing
for successful economizer performance
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Economizer controls need to be
coordinated with the heating and cooling
coil controls and fan start/stop control for

best efficiency and performance
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They also need outdoor air interlocks to
terminate the economizer process when the
outdoor air is too hot, to humid or both to

save energy
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Conservation of mass comes into play
again too ...
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i The Goes Inta’s Gotta

Equal the Goes Outa’s
Dr. Albert Black

The extra outdoor air brought in for “free
cooling” needs a relief system to get it back
out of the building. Otherwise, the fan will
pressurize the building but move no air
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‘.."”:I'he relief system needs to be controlled ...

A TYPICAL VAV SYSTEM




EEEEaa,,

gumummEE
- sEEEEEy

LA
L}

---:]l"\

wn®
LT T .
LN ] " ng?,
s LN * '...
.

Fz

.
e
"Esssssssssnnmmnnpuunt?

auEEEmy
PE
.

-
MFTTE L

—

... and those controls need to be
coordinated with the economizer controls
and the supply fan start/stop control
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Long or restricted return systems will
require a return fan, irrespective of whether
the system incorporates an economizer ...
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But if there is an economizer, its control
system will need to be coordinated with the
return fan start/stop controls
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[[[ A long or constricted relief path may
require a relief fan with control and
integration issues similar to those

associated with the return fan
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Multiple zone approaches, like VAV system
~" begin to add complexity to the air handling
system and economizer process
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Bottom Line

Varying flow to keep people comfortable can be a bit of a
trick
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