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Abstract

The purposes of this project are to study and develop the mathematical model of fabric duct in
order to develop a fabric duct design method and to find variation of variables that play important roles in
fabric duct design. The project is divided into 4 major parts. The first part is an experiment to study air
flow characteristic through fabric duct. The second part is to find tensile stresses occurred on fabric duct
material. The third part is to simulate flow characteristic using flow simulation program (Ansys Fluent v.14)
and the last part is to calculate flow characteristic using mathematical model developed. Results obtained
from air flow experiments show that static pressure, flow velocity, and flow direction through lateral
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openings along the duct have a tendency to increase along the duct length. While factors that affect
pressure drop in fabric duct are the friction loss from the roughness, the ratio between lateral opening
area and duct cross section (aperture ratio) and flow velocity inside the duct. Moreover since material of
fabric duct must have a minimum stress to maintain its shape in which this stress is varied directly with
static pressure occurred at each position along the duct. Therefore it is very important to know how the
static pressure is distributed along the duct. This distribution can be found from mathematical model
developed. Results obtained from the model indicate similar trend of characteristic obtained from
experiments and flow simulations. However there is still a small different between values obtained due to
equation used for determining the discharge coefficient in the model. Therefore the mathematical model
developed has to be modified for properly usage in calculation and design.

Keywords: Fabric Duct; Static pressure; Flow velocity; Pressure loss; Mathematical model
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