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Effect of a Variation of a Main Duct Area on Flow Distribution of Each Branch
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ABSTRACT: With the development of a living standard, the importance of indoor air condi-
tioning system in all kinds of buildings and vehicles has increased. A lot of researches on
energy losses in a duct and various kinds of flow pattern in branches or junctions have been
carried out over many years, because the primary object of a duct system used in HVAC is
to provide equal flow rate in the interior of each room by minimizing pressure drop. In this
study, to get equal flow distribution in each branch, a blockage is applied to the rectangular
duct system. The flow analysis for flow distribution of a rectangular duct with two branches
was performed by CFD. By using SIMPLE algorithm and finite volume method, flow analysis
is performed in the case of 3-D, incompressible, turbulent flow. Also, the standard #— e model
and wall function method were used for analysis of turbulent fluid flow. The distribution
diagrams of static pressure, velocity vector, turbulent energy and kinetic energy in accordance
with variation of Reynolds number and blockages location in a rectangular duct show that
flow distribution at duct outlets is improved by a blockage. In this rectangular duct system,
mean velocity and flow rate distribution in two branch outlets are nearly constant regardless
of variation of Reynolds number, and a flow pattern of the internal duct has a same tendency

as well.

Key words: Rectangular duct(A}Zr9 E), Flow distribution(+323), Aspect ratio(Z 3 1}), Block-
age ratio(%-4)%&), Separated flow(2a %)
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Table 1 Computed and experimented flow rate
at each branch (Unit: m*/h)

Re No. CFD Experiment (ref. 12)
at inlet |Branch 1|Branch 2|Branch 1|Branch 2
4226 | 111 193 114 199
8920 | 227 414 25.7 406
12532 | 313 577 35.1 57.1
17491 | 476 81.8 51.4 795
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Fig. 8 Velocity vector in a part of the rectangular duct system (right side) [Re=4,226].
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