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ARTICLE INFORMATION ABSTRACT
Original Research Paper The steady flow test rig is a device for in-cylinder swirl and tumble flow velocity measurement,
Received 20 December 2016 and the analysis of the flow performance of cylinder head (intake and exhaust ports), manifold

Accepted 10 February 2017

Available Online 15 March 2017 and carburetor in internal combustion engines. The test rigs can also maintain quality control on

parts for various gas turbine components. In this study we have investigated the effect of pressure

Keywords: on in-cylinder swirl flow velocity in the steady flow test rig which is an equipped swirl meter with

Font 6.5 experimental and numerical simulation methods. The repeatability of experiments and the
uncertainty analysis are performed to ensure the quality of the measurements. Three dimensional
numerical simulations are applied by using the finite volume method by the ANSYS Fluent
software. The flow around the swirl meter is simulated by moving reference frame method. The
simulation results show good agreement with experimental results and also, due to limitations of
operating conditions of the rig this simulation approach can compensate the limitations of
operating conditions of test rig. In this work it is shown that the correlation between given
rotational speed to the swirl meter and torque applied on it, is a linear function of rotational
speed. The study also showed that by increasing the pressure, in-cylinder swirl flow velocity
increased and the created correlation between swirl flow velocity and pressure difference can be
approximated by an exponential function.
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Table 3 The swirl flow velocity simulated and its relative different (%)
for different grids

{ (radls) iz byr e Jokwolas ow)p 9,50 4SS
5.02 % 344.42 200,000 1asis
244 % 362.61 450,000 248
2.22% 371.69 850,000 3asls

- 380.14 1,000,000 4o

v :
6= {Ez(wi - me} (
i=1

Ol 50 &S Wigd oo iy (12) alayl) Blas 505 A cond Sondad pue wo

#(m/s)
L ==0== 200,000

—— 450,000

----- O 850,000

—— 1,000,000

-0.045

-0.035

-0.025 -0.015 -0.005

0.005 0.015 0.025 0.035 0.045

x (m)

Fig. 10 The velocity changes at the outlet section of the cylinder for different grids in x direction
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Fig. 11 The calculated relative difference (%) between velocity profiles for different grids
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Table 4 The uncertainty and relative uncertainty (%) analysis of the
swirl flow velocity in different pressure
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Table 5 The relative difference (%) between the simulation and
experiment results of the swirl flow velocity
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