
6/12/22, 15:55 2D Simulation of Two-Phase Flow for Water Jet Cutting Processes with OpenFOAM® | Espinel | International Review on Modelling a…

https://www.praiseworthyprize.org/jsm/index.php?journal=iremos&page=article&op=view&path%5B%5D=24896 1/5

INFORMATION

For Readers
For Authors
For Reviewers

FONT SIZE

USER

Username

Password

 Remember me
Login

ARTICLE TOOLS

 Print this

article

 How to cite

item

 Finding

References

 Email this

article (Login required)

Praise
Worthy
Papers

Most cited papers

Highly commended
papers
Commended papers

Most Popular
Papers

 

PRAISE WORTHY
PRIZE HOMEPAGE

SUBSCRIPTION
Login to verify
subscription
Give a gift
subscription

NOTIFICATIONS

View
Subscribe /
Unsubscribe

JOURNAL
CONTENT
Search

All

Search

Browse
By Issue
By Author
By Title
Other Journals

 

 Open Access   Subscription or Fee Access

HOME  PRAISE WORTHY PRIZE  ABOUT

LOGIN  REGISTER  PWP ONLINE LIBRARY

CURRENT  ARCHIVES  ANNOUNCEMENTS

OTHER JOURNALS  DOWNLOAD ISSUES

SUBMIT YOUR PAPER  SPECIAL ISSUE

Home > Vol 14, No 4 (2021) > Espinel

2D Simulation of Two-Phase
Flow for Water Jet Cutting
Processes with OpenFOAM®
Edwin Espinel(1*), Jhan Piero Rojas(2), Eder Florez(3)

(*) Corresponding author

Authors' affiliations

DOI: https://doi.org/10.15866/iremos.v14i4.19332

Abstract

Cold cutting processes are characterized to perform the kinetic
energy needed to cut hard materials with little mechanical
effort by means of the ultra-high flow pressure pumps, which
produce water jets with a flow pressure value of around 90
ksi. These manufacturing processes may be studied
considering the fluid mechanics' principles that describe the
transport phenomena for inviscid, continuous, and
incompressible laminar flows in order to obtain theoretical
results approximated to the process conditions. In this sense,
the numerical modeling techniques applied in the analysis of
water jet cutting processes define an efficient solution of the
processes due to the physical analysis of the partial
differential equations, which quantify the abrasive flow
particles into the system. Taking into account the above, this
research proposes a numerical analysis of the physical
phenomena through the two-phase flow simulation in steady
state with OpenFOAM. Abrasive and liquid phases are
quantified to study the turbulent values, which describe the
water jet behavior under different working conditions. A 2D
model has been computed and discretized, considering the
nozzle features in order to visualize and predict the abrasive
mixture and flow rejected by using a low computational effort.
Therefore, this numerical approach has been validated with a
mesh independency analysis developed to verify the relation
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between the numerical data and the finite number of nodes
computed in order to discretize a computational domain and
to solve analytically the system proposed until reaching a high
approximation between the model and the experimental
values obtained during the cutting process by means of
abrasive flows.
Copyright © 2021 Praise Worthy Prize - All rights
reserved.
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