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Coil Types

Water

« Chilled Water
 Hot Water
 Well Water
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Refrigerant (Dx; a.k.a Direct Expansmn)i
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H
ow Coils Work
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HOW CO”S VVOrk

The PEC AHU1 Chilled
Glycol Coil
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... and travels
about 38.5 ft
before getting to
the return
connection
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The PEC AHU1 Chilled Glycol
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How Coils Work

The PEC AHU1 Chilled
Glycol Caoll
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Each of the three coils in this
bank handles about 8,830 cfm,
exposing it to 2,560 sq. ft. of fin
surface




A Common Application Problem
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A Common Application Problem
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Refrigeration Colils

Special Considerations
Fluid/vapor mix

Uniform distribution of
refrigerant

Oil return
Active face area
— Row split

— Face split

— Intertwined




Steam Coils

Special Considerations

* Fluid/vapor mix

« Uniform distribution of steam
« Condensate return

* Freezing




Steam Coils
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Central Plant Hot Water Load
Considerations

Definitions
* Preheat

See the Functional Testing Guide ( ) Air
Handling System Reference Guide Chapter 5 — Preheat, Table
5.1 to contrast preheat, reheat and heating applications

ColLs




Face and Bypass Damper Control

Coil discharge temperature regulation strategy




Face and Bypass Damper Control

Coil discharge temperature regulation by mixing
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Face and Bypass Damper Control

Coil discharge temperature regulation by mixing
with




Face and Bypass Damper Control

Coil discharge temperature regulation by mixing
with




Why Face and Bypass

Flow remains steady in the refrigerant/water side of the
coll
« Keeps the coil face active

— Ensures dehumidification for cooling and
dehumidification applications

— Ensures freeze protection for preheat applications
« Moving water is less likely to freeze

« Compatible with water systems requiring constant
flow




Bypass Damper

The Traditionah
Approach

Face Damper (Covers
the Cooling Coil Face)




Integral Face and
Bypass

“Wing” coil
Targeted at preheat
applications

Ensures steam coils will not

freeze An
Alternative
Approach




Integral Face and
Bypass

Horizontal supply and return
headers are located out of the

air stream




Integral Face and
Bypass

Horizontal supply and return
headers are located out of
the air stream

Vertical tubes connect
headers and ensure
condensate drains out of the
air stream




Integral Face and
Bypass

Horizontal supply and return
headers are located out of
the air stream

Vertical tubes connect
headers and ensure
condensate drains out of the
air stream

Fins make tubes heat transfer
elements




Integral Face and
Bypass

Horizontal supply and return
headers are located out of
the air stream

Vertical tubes connect
headers and ensure
condensate drains out of the
air stream

Fins make tubes heat transfer
elements

“Clam shell” dampers around
finned tubes direct air around
the tubes ...




Integral Face and
Bypass

Horizontal supply and return
headers are located out of
the air stream

Vertical tubes connect
headers and ensure
condensate drains out of the
air stream

Fins make tubes heat transfer
elements

“Clam shell” dampers around
finned tubes direct air around
the tubes ...

... or through
the tubes




Typical “face”
section with
heating
element inside
“clamshell”
dampers

gral Face and
pass

“bypaéé"

section




Control Considerations

Damper sizing is critical for linear control response

Low velocity required at the coil face to minimize coill
pressure drop and carry over

Deep coils have high pressure drops

The bypass side needs to be sized for the combined
pressure drop of the coil and face damper




Control Considerations

Water/steam side is typically on or off

Temperature control achieved via damper modulation

Hot water and steam coils can see significant
temperature rises in full bypass

e 4°F or more
 Parasitic load

 Shut down heat source when its not needed
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Volume
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Preheat Bottom Lines

Just because a coll is piped to hot water or steam does
not mean it can safely deal with subfreezing air

Freeze protection and sensing elements need to be
installed to reflect/compensate for:

— Non-uniform flow conditions
— Temperature stratification

The control system can not compensate for equipment
that is not configured and piped to handle sub-freezing
air

The control system will be the first thing blamed if a coil
freezes




Impact of Glycol (Anti-Freeze)

It doesn’t freeze solid

Increased viscosity changes the
friction rate and droops the pump
curve

Increased density increases the
brake horsepower requirement

Lower specific heat increases the
flow requirement for the same
amount of heat transfer

Some compounds are toxic




Draining m— S
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Frém vented header =

be rises here

‘ f;Water can be
 trapped and freeze, F

Bottom line; to drain a eoil as a freeze protection
Strategy, you need to blow it out with air and flush it with
anti-freeze ....
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Marine Air;
Another Environmental Impact on Coils

ColLs




Draining Condensate

UNIT OFF

Water level on both sides of
the trap equalizes because the
pressure inside the unit is the
same as the pressure outside

the unit.



Draining Condensate

UNIT STARTS

When the unit starts, the
water level on the leaving side
of the trap drops by an amount

equal To the pressure drop

through the unit to the drain
pan location. The water level
on the entering side of the
trap rises by the same amount.




Draining Condensate

UNIT RUNNING

Additional condensate
accumulates in the drain line,
raising the level on both sides
until the level on the leaving

side reaches the discharge line.
The condensate can now drain
from the unit through the seal
created by the trap.




Typical Coil Fabrication

Tubes inserted
through holes in
fins that are
slightly larger
than the tube
outside diameter

Fins are
stacked with
tube holes
aligned




Typical Coil Fabrication

Hydraulic
pressure
forces over
sized ball
bearings
through the
tubes and
swages them
to the fins




Typical Coil Fabrication




Typical Coil Fabrication

Heat transfer from tube to fin
is via conduction and relies
on the close physical contact
created by expanding the
tube into the fin




Typical Coil'\Fabrication

Force from high pressure
washers can knock fins
loose and break the
conduction heat transfer
path




Typical Coil'\Fabrication

Cleaning solutions can collect
in gaps between fin and tube
and cause corrosion,
especially if the solutions are
corrosive to begin with and
especially with dissimilar
metals like copper and
aluminum, making a bad
situation worse




Coil Cleaning Resources

Coil cleaning approaches and equipment

Ultra-violet light is an lesser known technology targeted at
disinfecting coils and eliminating biological fouling

The best approach for cleaning coils ...
... don’t let them get dirty in the first place




Learning More about Coils

« USA Coil Website
« Coil modeling program

* Newsletters discussing coil construction and
application details

« Keeprite Coil Website
« Selection tables
« Super Radiator Coil Company

* Application bulletins discussing coil construction
and operation
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FREE COIL SELECTION/
CALCULATION PROGRAM (CD-ROM)

USA Coil & Air has long been a leading manufacturer
of coils, fan/coil units, and air handlers for the
commercial and industrial HVAC market. Recognized
as the leading retrofit and replacement specialists in
the industry, USA products are backed by a long
history of service and integrity.

USA offers you our "Windows" based coil selection
program that can be used for free-standing coils, or
coils installed in fan/coils or air handlers. This
program is the finest and easiest to use of all the coil
programs in HVAC industry.

Please complete the Request Form for mare
information.

Helpful Information For
The Coil Selection Program

Input Screens

Output Screens
Booster Coil Selection Module

Important Coil Selection Formulas
Conversion Factors
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HOmMeE  GreeniLEEl | ADOUT Greenneck Emall NewsIetler Find My Hep | Careers  Contaci Us

|Search Greenheck.com | T i

Building Value in Air |

PRODUCTS = INDUSTRIES & APPLICATIONS QUICK DELIVERY LIBERARY SOFTWARE DRAWINGS WHAT'S NEW

Model Lookup:
|Chuose Model =]
CAPS
REQUEST CAF'S

CAPS FAGQS

PSYCHROMETRIC
CALCULATOR

COIL SOFTWARE
SELECTION PROGRAM

REGQUEST COIL
PROGRAM

Coil Software Selection Program

Release 3.4 Now Available!

Greenheck is happy to announce the latest release (Release 3.4) of our new coil selection and pricing software. Already
popular amaong our current customers, the program now includes some great enhanced features. Scroll down the page

for the download link

Before you install the program, you will need to obtain an activation code. Click here to request your activation code.

NOTE: If you have an older verson of the software on your computer, the new version will override it. You will not need
a new activation code. Simply scroll down to the bottom of this page and click on "Download Selection Program" and

"Run."

Motakle Features

Expanded 2" Coil Capabilities. We have expanded our product offerings for %" coils. Check outthese new options:

Mew Fin Spacing Range: £ to 16 fpi

E Coil Selection

=)

Construction

Anzwer the questions below about construction of thiz col. Prezz "Mest'' when complete.

Coil type [172 E
Ein height ] £l =
Fin Iength in] | B0 - I
Carnectians | Same end only _'_1
Bows E |
Fin zpacing [finzdin) 10 hd
Number of feeds 8 ™
 Tube wall thickness [in] |g .
Tube interior 3 |
Turbulataors 110

Fin spacing {fins/in}

For 1/2" bube, fin spacings of & finsfin to 16 finsfin are available.
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