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Abstract

Hydraulic capsule pipelines (HCPs) are the thindegation pipelines transporting hollow
containers, known as capsules. These capsulesledenfith material/cargo to be
transported. The shape of these capsules hasifcsigheffect on the hydrodynamic flow
characteristics within HCPs. As the variationshiea pressure distribution within HCPs are
directly linked to and the flow characteristicghin pipelines, it is essential to critically
evaluate the effect of capsule shape on the preslsap across the pipeline. Published
literature is severely limited in terms of estalhig the effects of the shape of the capsules
on the flow characteristics within pipelines. Henite present study focuses on using a well-
validated Computational Fluid Dynamics tool to nuicedly simulate the flow of capsules of
various shapes quantified in form of a novel shiap#or in hydraulic capsule pipelines. Both
on-shore and off-shore applications of such pigslinave been investigated in the present
study, along-with pipe fittings, such as bends.iaans in flow related parameters within
these pipelines have been discussed in detailioda range of geometrical parameters
associated with the capsules and the pipelinessire drop values have been used to
develop novel semi-empirical prediction models asnation of the shape factor and other
flow and geometric variables of the capsules. Tipeediction models have been embedded
into a pipeline optimisation methodology, which haen developed based on Least-Cost
Principle. The resulting novel optimisation methlody can be used for hydraulic capsule
pipeline design. Performance charts for practipgliaations have been developed for easy
implementation of the design methodology for theigieers of hydraulic capsule pipelines
transporting capsule of different shapes.
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1.0 Introduction

Capsule transportation through pipelines is arbéisteed mode of bulk solid handing, which
is extensively employed in a number of industriesmining industry, process industry,
chemical industry etc. In many applications capstitat are being transported do not have
any preferential shape. This makes estimationosf ftharacteristics within transportation
pipelines difficult, which in turn affects poor dgis of such pipelines. Currently the effect of
variations in capsule shape is accounted for byhef a shape factor as per the equation
given below.
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Volume of Circumscribing Sphere

Ellis et al [1-5] carried out a number of experntad investigations on the flow of both equi-
density and heavy-density capsules of shape faotdrgspherical) and 0.8094 (cylindrical,
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