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The Comparison of Velocity at Diffuser Region between

Particle Image Velocimetry and Two Phase Flow Simulation
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This paper presents the comparison of velocity distribution at diffuser region between Particle

miﬂi:qgu‘immim%mhzﬁmﬂimLﬂ'%mﬂmmmizmﬁvlm AN 27
16-18 qa1Aw 2556 Anen fﬁ'wi'wnaﬁ

Abstract

Image Velocimetry technique (PIV) and two-phase flow simulation using Computational Fluid Dynamics
program (CFD). In experiment, 3-micron Titanium Dioxide was suspended in fluid for tracking particle at
0.1 percent by weight mixing ratio. Fluid flowed at the Reynolds Number of 13,000 via transparent acrylic
diffuser. Analyzed area was divided to small area at 18x32 cells. High intensity laser was used to detect
the suspended particle and these particles’ reflection was recorded using high-speed digital camera. The
captured images then analyzed for velocity’s magnitude and direction. Experiment data was used to
create a two-dimensional model with 2,142 meshes spreaded all over the model. The turbulent model
was used in this analysis with two-phase, liquid and solid. Sixteen values of inlet velocities obtained from
the experiment ware set as the inlet boundary. The Titanium Dioxide was used as the suspended particle
for comparison with PIV experiment. Another simulation was else performed using Liquid Crystals as
suspended particle. These Liquid Crystals had variable size from 10 to 100 micron. This simulation was
for comparison with result of Titanium Dioxide’s simulation.

From result obtained, it was found that velocity inlet from PIV experiment had different value and
decreased gradually at diffuser region. The comparison between PIV experiment and Titanium Dioxide’s
simulation shows initial error of 10 percent and increased further along flow direction. For comparison
between simulation of Titanium Dioxide and Liquid Crystals, the error was not exceeding 10 percent. The
comparison between Titanium Dioxide and Liquid Crystals’ size between 10 and 100 micron shows that
the different in velocity was not exceeding 0.1 percent. Moreover, Liquid Crystals can be analyzed for
flow’s characteristic both velocity and temperature in the same time.

Keywords: Diffuser, Particle Image Velocimetry, Flow Simulation, Liquid Crystals
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Velocity Comparision in Diffuser Region between PIV and
CFD data
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