Avoid expensive construction delays and field modifications

By JEFF S. FORMAN
Marketing Manager
Temtrol Inc.
hipping limitations, weight
limitations, and basic physical
constraints of the job site are
important considerations that are easily
ovetlooked during a project’s schematic
design phase. Installation constraints
most commonly surface during the re-
design of existing facilities or whenever
adequate mechanical equipment room
or rooftop real estate is not allowed. Ship-
ping limitations influence the size and
layout of large air handlers and vary

PHOTO A. Example of a demount with periphery flanges for
gasketing and bolting and base rail brackets to pull

sections together.

based on the geographic destination of
the equipment.

DESIGN CONSIDERATIONS FOR
INSTALLATION

Before exploring design options for in-
stallation, you should first decide what
type of construction is required—mod-
ule based or component based. Gener-
ally, component-based designs optimize
the spacing of individual components
such as filter banks, coil banks, and fans
and consider the entire layout of the air
handler in a holistic approach.Spacing
between components may
be optimized with each
layout.

Module-based designs
couple each component
with a section of cabinet in
a building-block fashion.
While this approach seems
intuitively flexible and
each module can be dealt
with individually, the de-
signer may actually lose
flexibility during layout.
Predesigned blocks have
predetermined lengths
and go together only as in-
tended.

Once you have deter-
mined the general con-
struction method de-
sired—component-based
or module-based—several
options are typically em-
ployed to allow the de-
signer to meet the installa-
tion requirements of the
project:

* Without sounding
simplistic, the size of the
air handlers themselves is

the first consideration. Splitting the
building’s cooling and heating load into
smaller zones may divide the air distribu-
tion load among multiple smaller air
handlers that are easier to ship, handle,
and rig. Additionally, multiple air han-
dlers can provide backup service if one
becomes inoperable.

Conversely, using larger air units may
be more challenging to ship and handle,
but they may be easier to commission.

Depending who you ask, you may get
different stories: Smaller units are more
expensive or larger, split units are more
expensive. Obviously, smaller units are
more manageable during assembly and
construction requiring less labor inputs,
but larger units may utilize fewer materi-
als as redundant walls are eliminated. Air
unit manufacturers have different
strengths and weaknesses. Just like
Goldilocks, you want an air handler that
is not too big, nor too small, but one that
is just right for the manufacturer you've
selected.

* If changing the overall size of your air
handlers is not feasible or if the weight of
the air unit exceeds the maximum lifting
weight of a crane (typically 20,000 Ib),
it’s time to consider demounts or ship-
ping splits.

Demounts allow the unit to be sepa-
rated into sections at the job site before
rigging or at the factory before shipping.
All demounts are not created equal and
anytime an outdoor air handler’s casing is
split, a potential opportunity for water
entrapment is introduced. If the de-
mount is designed superbly, the installa-
tion may go awry. If the installation is a
model of perfection, the demount design
may be inadequate. Try to avoid them,
but with proper design and installation,
demounts can be trouble-free and invalu-
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FIGURE 1. Panelized construction of the air
unit casing for field disassembly.

able in many air unit designs.

Photo A is an example of a well de-
signed demount. The brackets along the
base rails of the air unit allow the in-
stalling contractor to pull the individual
sections together. The gasketed and
bolted flanges around the periphery of
the unit assure all mating surfaces seal.

Two concluding statements regarding
demounts or shipping splits: (1) De-
mounts are not free, and (2) vertical de-
mounts across the width of the unit are
preferred over horizontal splits.

* Another construction technique in-
volves panelized construction of the air
unit casing for field disassembly (Figure
1).

If your installation necessitates mov-
ing the equipment through freight eleva-
tors or similar obstructions, you may
have to install the air unit in sections. By
using panelized, standing-seam construc-
tion in combination with demounts, in-
dividual wall sections, roof sections, and
other subassemblies may be dissembled,
carried into the space, and reassembled
with reasonable labor costs.

* For the most demanding installa-
tions, field-built or knockdown air han-
dler construction is the only viable op-
tion. Get ready to pay a premium price
due to the double labor cost and the ob-
vious challenge of stuffing a 25,000-cfm
air handler down a flight of stairs and
through a normal door. Knock-down
construction simply means the entire air
handler is brought into the space one
piece at a time, panel-by-panel, part-by-
part. Once inside the space, the entire
unit is reassembled, panels are attached
and sealed, coils are set, dampers are

mounted, and fan assemblies are rebal-
anced. Not only is this option expensive,
it also requires experienced labor to re-
build the air handler—personnel that
may not be available in your area.

The bottom line is keep it simple. Try
to design the air handlers in one piece
under 20,000 Ib if possible.

GETTING EQUIPMENT TO THE JOB SITE
Often, the job site doesn’t impact the
design of the air handlers, but the ship-
ping limitations to the site do. As a gen-
eral rule, if your air handlers are traveling
to the Northeast, the shipping limita-
tions are more restrictive than traveling
south or west. This is largely because the
eastern United States was developed be-

fore the western half, and so many of the
roadways and bridges were not designed
for the clearances and traffic volumes
seen today.

Figure 2 should only be used as a
guideline for shipping-constraint consid-
erations. U.S. Department of Transpor-
tation rules change, different states have
different restrictions, truck and trailer de-
signs change, and individual trucking
companies have different policies.

Height should be the first considera-
tion. Since bridge clearances are fixed
and unchangeable, the height of your air
handler is the most restrictive constraint
and essentially determines the trailer type
required to ship your equipment. In gen-
eral, if you limit the height of your air

Maximum recommended | Maximum allowable Maximum section
Trailer type UNIT height UNIT height length
Standard
Northeast All other Northeast All other trailer Special
Flat bed 8ft6in. 9 ft 9ft6in. 55 ft > 55 ft
Drop deck 10 ft 10ft6in. | 10ft6in. 11 ft 37 ft 41 ft
Double drop | 11 ft 6 in. 12 ft 12 ft 12 ft 26 ft 32 ft
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FIGURE 2. Trailer types, specifications, and regional restrictions. Note: not to scale.
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handlers to 8 ft 6 in., you can ship them
on a normal flac-bed trailer anywhere in
the United States (this assumes a 4-ft-6-
in. loaded trailer height, which equals a
13-ft-high load).

The next cutoff for air-unit height is
around 10 ft overall. Moving into this
cabinet height requires the use of a drop-
deck or single-drop trailer. This trims the
maximum unit or section length to 37 to
41 in. Drop-deck trailers are normally
available with 3-ft loaded deck heights,
allowing for 10 ft of payload with an
overall 13-ft load height.

The final choice for unit shipping tall
loads is a double-drop trailer with an 18-
in.-high deck. Depending upon the
trailer type, allow 26 to 32 ft in the belly.
With double-drop trailers, the maxi-
mum unit height for a 13-ft load is 12 ft.

Maximum-width considerations are
not as critical as height since the legal
load limit before requiring one or more
escorts changes from state to state. For

instance, loads in Oklahoma can be 12 ft
6 in. on the interstate, and New Mexico
allows up to 13-ft-6-in.-wide loads with-
out escorts. California’s non-escorted le-
gal loads can approach 15-ft wide. How-
ever, in general, if your air-handling unit
load including door handles, coil con-
nections, etc. is between 12 to 13 ft wide,
asingle escort is required. At this size, also
plan on paying a minimum 60-percent
premium for trucking costs. Loads above
13 ft wide generally require two escorts.
You'll also find that at this size, transpor-
tation expenses more than double.When
the width of the air handler exceeds the
legal limit, the designer must use de-
mounts as discussed above. As the air
handler is split into pieces, the individual
sections are turned 90 degrees on the
trailer. With this change in coordinate
systems, one must now be sure the length
(in direction of airflow) of individual sec-
tions is no longer than 12 ft—the width
of the trailer. If you are forced to use a

double-drop trailer and the maximum
width of the air unit is 26 to 32 ft—the
space in the belly of the trailer—the
width of the original air handler now sits

on the length of the trailer.

SUMMARY

Designing air handlers for installation
involves multiple considerations:

* Design single-piece units where pos-
sible for lowest cost. Demounts are not
free and can introduce potential prob-
lems by design or installation.

* Use knockdown construction as a
last resort.

* Avoid escorts for shipping. Keep the
loaded truck under 13-ft high and 12-ft
wide.

* Try to avoid double-drop trailers as
single-drop trailers can carry longer air
handlers and reduce the number of ship-
ments per job.
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