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Analysis of Pressure Drop Characteristics
for the Air-Particle Flow in Powder Transport Piping System

Jae-Keun Lee, Jae-Hyun Ku, Soon-Hong Kwon

Key Words: Pressure Drop (9/8/£4), Air-Particle Flow (&7} oJzx} 753}, Particle Motion (YR-25), Mixture
Ratio (Z%}H)), Friction Factor (F}EA4), 533 (Piping System)

ABSTRACT

This study reports the analysis of the pressure drop characteristics for the air-particle flow in powder

transport piping system. The pressure drop characteristics of air-particle flow in piping system is not well
understood due to the complexity of particles motion mechanism. Particles or powders suspended in air flow

cause the increase of the pressure drop and affect directly the transportation efficiency. In this study, the
pressure drop in powder transport piping system with straight and curved pipes is analyzed for the interactions
of air flow and particle motion. The total pressure drop increases with increasing of the pipe length, the
mixture ratio, and the friction factor of particles due to the increasing friction loss by air and particles in a coal
piping system. For the coal powders of 74 m size and powder-to-air mass mixture ratio of 0.667, the total

pressure drop by the consideration of powders and air flow is 30 % higher than that of air flow only.
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Table 1 Properties for the pressure drop analysis of the air-
particle flow in pipe lines

Ttem Property

- Surface Roughness ( & )=0.000046 m
- Pipe Diameter (12)=054 m

- Absolute Viscosity (z)
=2.09Xx107° Ns/m’

Air - Temperature: 82 C

- Density (0)=0.998 kg/m’

- Flow Velocity (Va.)=25m/s

- Mixture Ratio (m)=0.667

- Density (p)=2,200 kg/m’

- Diameter (D.)=0.000074m (74 ym)

- Velocity (Vo)=15m/s

~ Settling -Velocity (umg)=1.19 my/s

- Particle Friction Factor ( 45)=0.0085

Pipe Line

Coal Particle
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