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ABSTRACT

Bell mouth inlet is applied in various industries due to the advantage of little pressure loss
and accurate flow measurement. In this study, the configuration of the bell mouth intake is
designed in a long radius shape, and a suitable grid size was selected to minimize thepressure
drop and to prevent the engine damage by foreign objects at outdoor operating conditions. It
was able to present a modified pressure drop coefficient equation from two data obtained from
the computational simulation and experimental results for the total pressure loss by inlet screen

installation.
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Nomenclature

M : Mach number

Ay : Throat area
% : Velocit
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MFP : Mass flow parameter

m : Mass flow rate

T, : Total temperature

P, : Total pressure

P, : Static pressure

e : Turbulent modeling constant

D : Density

P, : Ambient pressure

K : Screen pressure drop coefficient
¥ : Screen open area

I : Screen wire length

D, : Inlet diameter

d : Inlet screen diameter

1) : Modified pressure drop coefficient
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Fig. 1 Bell mouth inlet schematic.
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Table 1. Throat area and MFP calculation result.
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Fig. 2 Test stand 3D model.

Table 2. Inlet screen pressure dropwith mesh length.

d ! B8 K AP,
(mm) | (mm) | (%) (Pa)
3 444 | 2223 | 22,786.6
1 4 563 | 935 | 5986.19
5 64.0 | 546 | 2,699.2
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Fig. 3 Layout of the bell mouth pressure and temperature
measurement.
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Fig. 5 Grid independence test.
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Table 3. Bell mouth performance result with RPM.

N2 P, P, M m
(RPM) | (kPaA) | (kPaA) (kg/s)

21,408 | 101.325 | 100.63 0.085 4.72
24,922 | 101.325 | 100.30 0.11 6.04
29,396 | 101.325 | 99.51 0.15 8.33
41,846 | 101.325 | 89.63 0.41 20.65
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Table 4. Computational simulation results.

Operating P P, M m
condition | (kPaA) | (kPaA) (kg/s)
Take off | 101.325 | 89.63 0.41 20.79

Table 5. Inlet screen pressure drop results with mesh

length.
d 1 B AP,
(mm) | (mm) | (%) B (Pa)
3 444 47 480.3
1 4 56.3 2.0 126.2
5 64.0 1.1 56.9
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