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Estimation of the Flow Rate Considering

Shape and Characteristics of an Air Duct

Sang-Hun Han

Department of Control & Mechanical Engineering
The Graduate School

Pukyong National University

Abstract

An air duct is an‘essential component for transferring to the ‘air in the
blowing or compressor system. In most of the industrial site, a diameter
of pipe and supply pressure of the air duct designed by simplified
equation. However, simplified ‘equations not consider resistance of the air
duct that temperature of outside air and surface roughness of an ‘air duct.

Recently several attempts. on energy cost reducing ~process in
compressor systems, an example, advanced performance-of compressor or
driving processing change of compressor. However design of pipeline net
does not improve an air duct or pipe.

In this study, this problems solve using a detailed model. Therefore,
Using the simulation model, since the air duct specifications of parameter.
In the investigation through simulations, the effects of numerous design

parameters such as length of pipeline net, diameter of the pipe, supplied
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pressure and demand flow rate have been studied. From the simulation
results, it was determined that the mean length of pipeline net, diameter
of the pipe and supplied pressure. This parameter satisfied the conditions
for demand flow rate. Therefore, this study make suggest a way of

energy cost reducing.
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31 AlEdold 2d9 gtug A9
AT diddel He #ERe Ade] HEDoRA, I FA=
0.35+0.02 mm olth. AFAZNA s =S LFa, HAA A5 F
P P NFAY HE FFFOE H2 10,000 m/he HHIEE &
H, 3o Auo] v & EEAES 54293 K, 1.013 bar)E 7|
Fom BAY ANFLES gvlech
Table 1 Parameters of air duct
Parameter Spec. Unit Remark
material of air duct Tarpulin
thickness of air duct 0.35£0.02 mm
length of air duct 20 ~ 100 m changed to 20 m
supplied pressure I W bar changed to 1 bar
diameter of air duct 100 ~ 200 mm changed to /25 mm
roughness of air duct ] 2 mm changed to 1 mm
temperature of supplied air 298 K
relative humidity of supplied air 40 %
temperature around air duct 302 K

I
=5
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o

of Wik Algee]del o] &3
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Table 2 Steps of simulation for air duct

Step Contents Remark

Step 1 Roughness, length of air duct and thermal dynamics effect in
€p . .
simulation

Step 2 | Flow rate about supplied pressure and changing diameter.

Step 3 Flow rate about supplied pressure and-. changing
€p . ’ 1 .
diameter(considering bending duct)

Step 4 Changing, flow rate to changing length for:duct(considering
€p .
bending /duct)
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Table 3 Each case for parameter in first step simulation

Parameter Spec. | Unit Remark
case 1 roughness 1 mm | constant length for duct(20 m)
case 2 roughness % mm | constant length for duct(20 m)
case 3 length for duct 20 m constant roughness(l mm)
case 4 length for duct 60 m constant roughness(l mm)
case b length for duct 100 m constant roughness(l mm)
surface temperature for adiabatic change
case 6 293 K
duct constant length for duct(20 m)
surface temperature for roytropic change,
case 7 P 300 | K PrOVHrop &
duct constant length for duct(20 m)
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Fig 3.4 Flow rate about diameter of duct(P = 1 bar)
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Fig 3.5 Flow rate about diameter of duct(P = 2 bar)
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Fig 3.6 Flow. rate about supplied pressure(d = 200 mm)
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Fig 3.7 Flow rate about supplied pressure(d = 225 mm)
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Fig 3.9 Flow rate about supplied pressure(d = 275 mm)
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Fig 3.11 Discharging temperature about supplied pressure(d-= 200 mm)
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Fig 3.12 Discharging temperature about supplied pressure(d = 225 mm)
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Table 5 Simulation parameter for flow rate and fluid power

Paramater Spec. Unit Remark
Diameter of duct 200 mm
Supplied pressure 0.5 bar
Length of duct 20 ~ 100 m

Table 6 Simulation parameter for supplied pressure and fluid power

Parameter Spec. Unit Remark
Diameter of duct 200 mm
Flow Trate 10,000 m’/h
Length of duct 20 7 100 m
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