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Abstract: The application of fabric duct was proven has better performance compared to metal duct for cool air distribution. 
Metal duct systems discharge usually spaced 10 to 15 feet apart. The air is directed to specific zones resulting in less 
efficient mixing of air in the occupied space and often causing drafting and hot or cold spots. With a fabric duct air 
distribution system, the air is discharged more uniformly along the entire length of the fabric duct system providing 
consistent and uniform air distribution in the occupied space. Uniform air distribution means better air mixing. Besides that, 
there are much more benefit and as a result this technology usually used for big space such as food industries, laboratories 
and clean rooms, offices, public space, schools, showrooms, multi-purpose halls, and much more. But this technology also 
has a potential to apply for home air conditioner with big living hall. This paper reviews the benefit of fabric duct technology 
for home application. Discussions cover all benefit of fabric duct for home application in term of hygienic, energy 
efficiency, practicality for maintenance, safety, and also aesthetic value. Hopefully it can guide further study on detail 
specification of fabric duct for home application.  
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I. INTRODUCTION 
 
Ducts are pipes or passages used in heating, 
ventilation, and air conditioning (HVAC) to deliver 
and remove air. The needed airflows include, for 
example, supply air, return air, and exhaust 
air.[1]Ducts commonly also deliver ventilation air as 
part of the supply air. As such, air ducts are one 
method of ensuring acceptable indoor air quality as 
well as thermal comfort. 
 
A duct system is also called ductwork. Planning 
(laying out), sizing, balancing, optimizing, detailing, 
and finding the pressure losses through a duct system 
is called duct design.[2] 
 
Traditionally, air ductwork is made of sheet metal. It 
should be installed first and then protect with 
insulation. Common material used for ductwork is 
galvanized steel. But today, there are several types of 
material used in ductwork. For example a sheet metal 
fabrication shop would commonly fabricate the 
galvanized mild steel duct and insulate with duct 
wrap prior to installation.Other type of material is 
aluminum, which is lightweight and easy to install. 
Custom or special shapes of ducts can be easily 
fabricated in the shop or on site with this duct work.  
 
Ductwork can also be done by using non-metallic 
material. For instance, flexible ducts whichtypically 
made of flexible plastic over a metal wire coil to 
shape a tube. It isvery convenient to attach from rigid 
ductwork to the supply air outlets. However, the 
pressure loss is higher than for most other types of 
ducts. Other type of non-metallic material for 
ductwork is fabric ducts. It usually made of polyester 
material so it is simple to fabricate and easy to install. 
There are more advantages to use fabric duct so it can 
replace hard duct work. 

II. FABRIC DUCT 
 
Fabric duct or air sock is an air distribution device 
and is not intended as a conduit for conditioned air. 
The term fabric ductis actually known as an air 
dispersion system. But, as it often replaces hard 
ductwork, it is simplycalled as a duct. It is usually 
made of composed of polyethylene orpolyester 
material and fabric ducts can provide a more even 
distribution and blending of the conditioned air in a 
given space than a conventional duct system. Fabric 
duct installation is very simple and flexible because it 
use light weight material and only use suspension 
rod/wire to mount fabric duct to ceiling.  
Nowadays, fabric ducts are available in various 
colors, printed or other forms of decoration, or in 
porous (air-permeable) and non-porous fabric. An air-
permeable fabric is recommended if the previous 
application would require an insulated metal duct 
because it will not commonly create condensation on 
its surface and can therefore be used where air is 
supplied below the dew point. Sincethere’s a lot of 
advantages, fabric duct is now widely used in food 
industries, laboratories, offices, public place, school, 
multipurpose hall, and much more.[6] 
 
III. ADVANTAGES AND BENEFIT 
 
Fabric ductsmaterial promotes a lot of advantages for 
cooled air distribution especially for big space such as 
industries, multipurpose hall, and public space. But, it 
also can be used for home. The benefits of fabric 
ducts usage for home especially for big living room 
were: 
3.1 Flexibility 
Fabric ducts mostly tailored and custom made based 
on customers need. They can freely choose the size 
that fits the architecture of the building the best. They 
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also can choose from an almost unlimited range of 
system layouts, colors, and materials. 
3.2 Unique Materials and Colors 
There are several materials of fabric duct offered by 
suppliers with quality of material. The qualities of 
fabric material depend on the high rigidity and 
strength, high fire resistance, negligible fibre 
shedding, antistatic effect, easy to maintain and stable 
Appearance [5]. The wide range of colors and shape 
combination exist to satisfy most aesthetic demands 
so the product can blend into or become a tasteful 
part of the building interior. Now some manufacturer 
provide printed fabric duct to fulfill user satisfaction 
as a decoration. Figure 3.2 show the printed fabric 
duct installed. 

 
Figure 3.2: Printed Fabric Duct 

 
3.3 Efficient Air Distribution 
Fabric duct are usually acting as both supply air 
ducting (air transfer) as well as air 
distribution/diffusion along the ductwork into the 
occupied zone in more efficient pattern.  With lamina 
flow air distribution, it also can reduce vibration and 
noise. Fabric ducts can provide a more even 
distribution and blending of the conditioned air in a 
given space along ductwork so it do not required an 
air balancing. This is more efficient than conventional 
duct work.Figure 3.3 shows the air distribution and 
dispersion along the ductwork.

 
Figure 3.3:Air distribution and dispersion along the 

ductwork.[5] 

3.4 Fire Approved Materials 
The material can also be fire retardant, which means 
that the fabric can still burn, but will extinguish when 
the heat source is removed. As a result, it is fire 
resistant material with low smoke emissions. 
3.5 No Condensation Problem 
Most common used material for fabric ducts is air-
permeable material. The only reason for usage of air-
permeable materials is need to prevent the water 
condensation on the surface of the diffusers. When in 
cooling with the temperatures under the dew point the 
non air-permeable material will behave like steel 
ducting and it is necessary to use air-permeable 
fabric. Small amount of air will going out from 
permeable fabric that can create cold blanket 
insulation.This material caneliminatemoisture; as a 
result it may be healthier for the occupants. 
3.6 Easy to Install 
The weight of fabric ducts is significantly less than a 
comparable metal duct. The lighter the weight of 
duct, the easier to install ductwork. Some fabric 
weight is 260 – 330g/m2[6] which means lighter roof 
loads, ease handling and reduced need for power 
lifting equipment. This will also reduce manpower 
and labor cost for installation and maintenance as 
well. 
3.7 Hygienic and easy to maintain 
The position of the U.S. Environmental Protection 
Agency (EPA) is that "If no one in your household 
suffers from allergies or unexplained symptoms or 
illnesses and if, after a visual inspection of the inside 
of the ducts, you see no indication that your air ducts 
are contaminated with large deposits of dust or mold 
(no musty odor or visible mold growth), having your 
air ducts cleaned is probably unnecessary."[3]But a 
thorough duct cleaning done by a professional duct 
cleaner normally will remove dust, cobwebs, debris, 
pet hair, rodent hair and droppings, paper clips, 
calcium deposits, children's toys, and whatever else 
might collect inside. But inspections are typically 
visual, looking for water damage, dust or biological 
growth. [3] Figure 3.7 shows dust inside the flexible 
found during inspection. 

 
Figure 3.7: Dust inside flexible duct.[3] 
Cleaning metal ductwork can be expensive and these 
cost often overlooked. By using fabric duct, it can be 
easily remove and laundered. Some manufacturer 
providesan active antimicrobial agent and 
antibacterial guarantees elimination of all bacteria in 
direct contact with material.[4] 
3.8 Sustainable Ventilation 
Fabric made of more than 50% recycled material is 
also available, allowing it to be certified as green 
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product. Study by Prihoda, which they use recycled 
materials and 1m2 of fabric duct can save 13 plastics 
bottles from landfill. Transportation and disposal of 
fabric duct system produce less co2 pollutants than 
conventional steel duct. 
 
IV. EXAMPLE OF FABRIC DUCT 
INSTALLATION FOR HOME 
 
Prihoda Malaysia is one of fabric duct supplier that 
designed a fabric ductwork for home. The first 
designed fabric duct for home air-conditioning was 
design for living room. Besides the benefit of fabric 
duct efficiency and good performance, they found it 
also promotes high aesthetic value to fulfill user 
satisfaction in term of interior design. Figure 4.1and 
figure 4.2 shows the installation of fabric duct at 
living room. 

Figure 4.1: Installation of fabric duct at living room. 
 

 
Figure 4.2: Installation of fabric duct at living room. 

 
CONCLUSION 
 
From the discussion on benefit of fabric duct, it can 
be conclude that fabric duct has a lot of potential to 
apply at home. From the performance, cost effective 
until the aesthetic value, fabric duct will be used 
wider as interior design element and will attract 
architect for their design. But further research should 
be done to make sure the limitation and optimization 
to make sure there is no overdesign especially due 
cost effective. 
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