
Flow behaviour of Dust in Gas transmission Pipeline systems

Critical gas velocity to start movement of Dust

0,0

0,5

1,0

1,5

2,0

2,5

3,0

0 5 10 15 20 25 30 35 40 45

Gas Pressure [Bar]

C
rit

ic
al

 g
as

 v
el

oc
ity

 [m
/s

]

Simplified Model
PSI - S model of Wicks @ G-gas
Validation tests of Gasunie @ Test Dust-1

Distribution of Sand (150 - 200 µ) on different types of T-junctions
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1. Equal geometry 6' / 6' @ 40 bar
2. Reduced geometry 6' / 3' @ 35 bar
3. Homogeneous distribution
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Introduction
•Dust fixed at Pipeline wall loosened during In Line Inspection
•Low gas velocity during In Line Inspection typically 1 - 2 m/s
•Increase of gas velocity in Pipeline system afterwards
•High dust concentration in the gas stream

Objectives
•Model development
•Model validation
•Experiments
•Dust characterization
•Field testing during In Line inspections
Benefits
•Reduce off spec gas supply
•Reduce placement of additional dust separation equipment
•Able to predict dust flow and accumulation
•Development of “dust map” of gas transportation grids

Future work
•Computational fluid dynamics calculations
•Gain additional operational experience

Typical composition :
Carbon : 5 - 65 wt.%
Iron : 10 - 49 wt.%
Silicon : 1 - 27 wt.%
Sulphur : 1 - 22 wt.%

Particle size :
10 – 50 micron : 1 - 70 %
50- 100 micron : 10 - 50 %
100 – 300 micron : 13 - 67 %
> 300 micron : 2 - 23 %

Validation of criteria for Dust transport during In Line Inspections
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Period before transport of dust : Pv4 = 20 - 700
Period after increase mass of dust : pv4 = 1000 - 2600
Increase mass of dust : 200 kg

KEMA test facility, Groningen, the Netherlands Typical observed black powder
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