Accepted Manuscript

Natural Gas

SCIENCE AND ENGINEERING

Numerical investigation of water droplets trajectories during natural gas dehydration
inside supersonic separator

S.H. Rajaee Shooshtari, A. Shahsavand

PII: S1875-5100(18)30128-8
DOI: 10.1016/j.jngse.2018.03.013
Reference: JNGSE 2504

To appearin:  Journal of Natural Gas Science and Engineering

Received Date: 8 August 2017
Revised Date: 5 March 2018
Accepted Date: 14 March 2018

Please cite this article as: Rajaee Shooshtari, S.H., Shahsavand, A., Numerical investigation of water
droplets trajectories during natural gas dehydration inside supersonic separator, Journal of Natural Gas
Science & Engineering (2018), doi: 10.1016/j.jngse.2018.03.013.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.jngse.2018.03.013

Numerical investigation of water dropletstrajectoriesduring natural

gas dehydration inside super sonic separator

S.H. Rajaee Shooshtari, A. Shahsavand
Department of Chemical Engineering, Faculty of Begring,
Ferdowsi University of Mashhad, Mashhad, Iran
Abstract

Reliable estimation of the condensed water dropiajisctories inside Supersonic separators (3Ss)
during the dehydration process is essential fgpgardesign and safe operation. Most of previous
researches ignored the actual sizes of condenspltdrand predicted the patrticles trajectories for
pre-specified diameters. In this article and fa fiist time, real trajectories are computed by
considering the actual particle size distributiB®D) of the condensed droplets in the presence of
swirl, nucleation and growth processes during tteydration of methane rich natural gas (MRNG)
inside Laval nozzle for various diffuser anglesrtii@rmore, the injection of water droplets to
facilitate the condensation process has not begnesmkd previously.

Our simulation results indicate that even for thestroptimal geometry and at extremely large
centrifugal accelerations of 500,000g, the condkpseticles from MRNG are exceedingly small
and can't reach the 3S walls for practical strdigiet lengths. Our findings are verified with sever
previously reported experimental measurements la@okdtical investigations results, borrowed
from literature. To ensure proper dehumidificatismificiently large water droplets are assumed to
be injected preferably after the throat locatiohe Tomputed results indicate that by injecting 5
micron diameter particles into MRNG of Khangirafinery sweet gas stream and increasing its
wetness fraction up to 0.12, the dehydration peodgssuccessfully achieved in an optimally
designed supersonic separator.
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