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DUCT FREE SPLI TS SYSTEMS:
A TACTI CAL WVEAPON FOR TODAY' S COVPLEX WORLD

George Calienes -Carrier Corporation 315-433-4741



Necessity is the nother of invention!

Duct Free Split systens were devel oped by the Japanese in
the 1970’s as a response to the tight constraints and noi se
of urban Japanese life. A sleepy Japanese engi neer one day,
fed up wwth the | oud noise emanating fromhis w ndow unit,
decided to cut it in half and place the conpressor portion
down on the ground level, piping the refrigerant up to the
evaporator and fan section. This was the start of a new

mar ket that soon would revol utionize nuch of the world's air
condi tioni ng busi ness.

Today Duct Free systens constitute a third of the total
world air conditioning market with a growh rate approaching
10% annual I y. The market has nore than doubled in the past
decade. Europe and Asia enjoy the |argest penetration of

t hese systens followed by Latin Anerica and North Aneri ca.
Carrier corporation is a world | eader in these products with
14 factories and sales in 180 countries throughout the
wor | d.

Duct Free systens are precision units, nade to exacting
specifications, they are m croprocessor driven for enhanced
confort and efficiency. These units are known for their
extrenme quiet operation, conpressed sizes and efficient
performance inside and out.

VWhat are typical Duct Free split configurations?

This category of products usually consist of four basic
configurations.

1. High Wwall products, which hang on the
wal I rmuch Iike a speaker of a picture
frame. They are piped and wired through
a 3" hole leading to the outside where
the condensing unit is placed. These
nodel s are usually smaller in capacity
and begin at approximately 9,000 Btu's
and range to 30,000 Btu's. These fan
coils are typically very |ight weight,
as | ow as 28 pounds and can be nounted
easily. They are mcro processor controlled for precise
confort.




2. Under Ceiling units, as the nane

indicates, are long thin rectangular fan

coils that hang directly fromthe ceiling
The typical dinmensions are (38" w de by

28” deep by 12" thick) and grow
\\%””,,——””W, proportionally as the size increases.
Typi cal capacities range from 12,000 Btu' s

to 60,000 Btu's. These units also are

pi ped and wired through a 3” hole and have
fresh air knock out |eading either up to
the roof or directly out to an outside wall.

3. Cassette units, are square or rectangular fan coils
systens that fit conpletely recessed into a standard panel ed
drop ceiling. The units have a concentric design which

di scharges air flowin 4, 3 or 2 directions away fromthe
fan coil and return air through the
center. They are driven by a backward
incline axial fan. These units provide
excellent air distribution and are
aesthetically very appealing. The
systens are manufactured with internal
condensate punps that have built in
overfl ow protection. Another feature
is the capability to introduce fresh
air via branch duct opening in the
unit.

4. Console units

These systens are equivalent to the under ceiling units but
are mounted vertically against the wall. In many instances
the console units and under ceiling are one in the sane with
internal isolation and dual drain pans allow ng vertical or
hori zontal nounting.

The above units are usually are offered as cooling only and
heat punp systens and run on either 115V or 208/230 volts.
They all have discrete renote controllers or thernostats as
part of the system Mny High wall systens cone with
wreless infra red renote controller with a multitude of
features, including tinmers, programmed dehum dification and
vari abl e speed fan notors.



The condensing units that drive the above fan coils are
stream i ned horizontal discharge units
that feature scroll or rotary
conpressors with efficiencies as high
as 12 SEER These units have | ow

anbi ent capabilities down to -20f and
have line length capability of up to
200 ft. They are designed to operate in
extrenme conditions and have redundant
safeties to protect the conpressor from

failing.

Why Duct Free Splits?

DFS systens of fer nmany advantages over ducted type and ot her
forms of air conditioning systens.

Ease of Installation:

Duct Free systens are |light weight and conpact naki ng
transportation and set easy on the installer. Many systens
can be installed by one individual. The light weight of the
systens elimnates the need for flatbed trucks, cranes or
haul i ng equi pmrent on the job site. Because there are no
ducts, there is no need for potentially messy cutting into
existing structures in retrofit applications. Al systens
connect through a 3” inch hole that is shielded by a factory
provi de sleeve. Refrigerant piping, electrical wiring and
condensate renoval all pass through this opening to the
outside. Carrier provides nounting hardware and
installation tenplates with all fan coil units. The
condensing units are al so designed to be |light and operate
in tight spaces. They can be bolted down to a pad or roof
structure through perforated | egs that are standard on
bottom of the units.

Sound:
A primary benefit of Duct Free systens are super quiet
oper ati on. The Carrier fan coils are designed with tuned

tangential bl ower wheels in the high wall product, axial
backward incline fans in the cassettes and centri fugal

bl ower wheels in under ceiling and consol e systens.
Stainless steel shafts with permanently | ubricated bal
bearing notors. Carrier’s advanced engineering teamin
Aeroacustics and vibration have hel ped devel op fans that are
both | ow sound power and pressure.

Enpl oying the | atest technol ogies shared with Pratt and
Wi t ney engi nes and Si korsky, Carrier condensing units

i ncor porate uni que cow induction shroud design that
maxi m zes air flow performance through the condensing coi
to reduce CFM and | ower sound power.



Hi gh Efficiency:

Duct Free systens are designed to inherently offer efficient
operation. Carrier systens range from 10.2 SEER to over 12
SEER The first aspect of the design is the |lack of ductwork
and therefore duct loss. Even the high quality duct
installation has 5% -10% duct | oss. Based on surveys
conducted in the U S. the average duct loss in Residential,
[ight commercial installations is between 20% 25% This
fact bolsters the performance of DFS units in direct
conparison to other forns of forced air ducted splits and
rooftop install ations.

Preci se tenperature control is another benefit of duct free
systens. M croprocessor controls manage i ndoor fan speed
and conpressor cycling to mnimze |large tenperature sw ngs.

The units usually operate within 1° F +/- tol erance. The
fact that the evaporator coil is in the actual space that is
bei ng conditioned enhances the ability to renove humdity
and achi eve set tenperatures quickly. Mst units have a
Sensi bl e/ Latent rati o approachi ng 75% 25% and excel | ent
dehum di fyi ng characteristics.

Mul tiple sizes and configurations offer a variety of systens
for properly matching capacity to the application rather
than over sizing of installations to match the generally
accepted capacity breaks offered by many nmanufacturers.

Cost :
There are various conponents to cost that favor DFS systens
to ot hers.

1. Installed Costs - On a dollars/Btu of equi pnment
basi s, nost DFS systens are double that of a typica
ducted split system Calculated as an installed cost
however DFS systens are on par with or even | ower
versus ducted split systens due to the reduced | abor
and material costs.

Exanpl e
DFS System Ducted Split system
Equi prment 70% 40%
Mat eri al 10% 30%
Labor 20% 30%

2. Opportunity Costs - Speed of installation is a key
benefit to installing DFS systens. An experienced



installer can finish a typical installation in |ess
than three hours. This fact allows DFS installations
to be | everaged by batching two or three
installations per day. In conparison, a typical
ducted split installation usually takes between 6-8
hour s.

3. Operating cost/Life Cycle costs - The payback on
DFS systens is very econom ¢ due to the efficiency
and diversity of usage di scussed previously.

Anot her inportant factor is redundancy of operation.
In critical use operations, DFS systens offer the
user redundancy agai nst massive failures. |If a
mul ti room application goes dowmn with a centra
systemthe entire facility is off line. If a DFS
system goes down, only a fraction of the structure
goes off line. The cost of not being able to
condition a given space nmany tinmes outweighs the
cost of the systeminstallation.

Typi cal Applications:

1. Portabl e structures:
Tent structures

Trailers or nobile honme
Benefit greatly fromthe |ight weight portability of
DFS systens. The condensing units can be batched and run in
parallel froma central generator.

2. Conputer/tel ecom structures:

These structures are usually cranped for space. The design
lends itself for spot cooling and humdity control. The

i ght weight condensing units allow for pre-fab structures
to be outfitted with units and shipped to job sites.
Conmputer roomunits require constant cooling and DFS becone
a good back up systemto a central unit or an independent
cooling source that can operate at different cycles froma
mai n system

3. Ceneral office spaces:

DFS units are ideal for individual office control. Heat
punp unit allow the occupants to maintain their own confort
| evel s without disrupting the remainder of the office.

Conf erence roons, cafeterias, equipnment roons, libraries,
etc., all are ideal applications as special use roons that
require specific confort conditions.

4. Hospital s/ Nursing Hones:



OQperating roonms with high technol ogy machi nes such as MR
i magi ng centers require i ndependent zoning fromthe

bal ance of the building. The needs of i ndividual
patients can maxi m zed with DFS zone control. These units
al so prevent the potential spread of gerns through
ductwork that is prevalent in many healthcare facilities.

5. School s:

This is another key application for DFS systens. Each

cl assroom can enjoy individual tenperature control via

i ndependent thernostatic control per zone. Sinultaneous
heating and cooling is possible through zoning of each room
Fresh air can be induced through the units to manage | AQ
concer ns.

6. Residential units:

Apartnents, condom niuns and nmulti-fam |y housing.
Additions to existing hones beconme easy to negotiate with
spot cooling or heating provided by DFS systens.

Above are just a few of thousands of unique applications
that are available for DFS systens. There are units
installed on everything fromaircraft carriers to el evators.

The true advantage of duct free systens are the sinplicity
of installation, reliable quiet operation, and the
flexibility of uses. This segnment constitutes the fastest
growing area in the air conditioning industry around the
world. They offer a differentiated alternative to
traditional air conditioning and are a dynamc tool in

sol ving uni que confort control conditions. Duct Free systens
truly are a strategic weapon in the fight for individual
confort.
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