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Background: Levels of application based R&D for ULSD production
THE OIL INDUSTRY NEEDS COST EFFECTIVE WAYS

e Trickle bed reactors (TBRs): widely used in oil industry for hydro-treating, hydro-cracking and hydro- Technology

desulphurization processes. DHDS

: . . . Reactors

e Shift of technology from Euro 5 to Euro 6 is of utmost importance- involves humongous cost for R&D and Design

implementation for production of ULSD. Bed &
* Liquid distribution generated by industrial gas-liquid distributors is not available in the open literature or not Catalyst

disclosed by licensors.

Motivation: Objectives:
NEED FOR A METHODOLOGY TO PREDICT GAS-LIQUID DISTRIBUTION INSIDE THE BED FROM A SINGLE DISTRIBUTOR DEVELOPMENT OF A COMPUTATIONAL METHODOLOGY
UNIT’S DATA  To simulate the flow through a single unit of gas-liquid distributor

* Ease in designing a configuration of tray arrangement for specific number of distributor units, based on single using two-phase Euler-Euler model developed as a part of our

unit’s coverage span and liquid discharge pattern. orevious work [1].
* Possibility to optimize the distributor tray configuration for different operating conditions. e To generate liquid distribution through the corresponding
* Possibility to choose the required length of bed for a specific tray configuration to obtain uniform liquid distributor tray under industrial operating conditions.

distribution.  To simulate the flow through packed bed using gas-liquid

distribution data from the above information.
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' Computational Methodology: Computational Model: |
STUDY OF LIQUID DISTRIBUTION IN A PACKED BED USING SINGLE DISTRIBUTOR'S DATA [2] TWO-PHASE MULTI-REGIME FLOW

(inside and below the distributor units)

(a) Gas + liquid mixture through primary |
 Mass conservation:

distributor/inlet
' Hwbw) + 7. (@wpw ) = 0, 2222 1 7 (ap, ) = 0
d R . . e * Momentum conservation:
V— (b) Single unit of gas-liquid distributor
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| ( aap;l ) + Vo(@apaUgUg) = —aq VP — V.Tg + agpag + Mgy

(c) Gas and liquid distribution data for a single

distributor unit, at the outlet of distributor unit * Inter-momentum exchange: Modified weighted drag force (Tomiyama et al., 1995)

for multi-regime flow domain

MULTI-PHASE FLOW INSIDE PACKED BED
 The multi-phase Eulerian model and Capillary Pressure force model was used as

(d) Scaling up the obtained data for the

' distribution at the inlet of open space belo
' p— d:str:bztlor tray | P P W suggested by Dhanraj and Buwa (2018) [3]
.
{ (e) CFD simulation of gas-liquid distribution at This methodology can work for packed beds with the following inputs:
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