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Modeling and simulation of Parabolic Trough to Generate Superheated
Steam for recovery of heavy Oil using MATLAB software

Eman M.Mostafa?, Sawsan A. Mahmoud?, Saad M. Desouky? , Ahmed M. Soliman®®and
M. S. A. Abdel-Mottaleb*

a) Egyptian Petroleum Research Institute, Ahmed EI-Zomr st., 11727 Nasr City, Cairo,

Egypt.
b) Department of Engineering Sciences, Faculty of Petroleum and Mining Engineering, Suez

University, 43721 Suez, Egypt.
c¢) Mechanical Engineering Department, Engineering College, Jouf University, KSA
d) Lbs of Solar, Photochemistry and Computational Chemistry, Department of Chemistry,

Faculty of Science, AIN Shams University, 11566, Abbassia, Cairo, Egypt.

Abstract

Thermal enhanced oil recovery is known to be the most effective way of heavy
oil recovery. The heat thins heavy oils reducing viscosity, improving
producibility substantially, and shifts rock wettability to conditions more ideal
for oil recovery. This study suggests a feasible method for the recovery of heavy
oil in an environmentally and sustainable way that has the voltage of
eliminating the necessary of innate gas. The superheat steam is generated using
parabolic trough solar collector with iron vanadium oxide thermal nanofluid. A
theoretical study was performed by using MATLAB R2014a program to
determine the amount of energy collected (Q, ) by the working fluid, overall
heat loss coefficient (U, ), thermal efficiency (n ), outlet temperature (T¢, ), and
the solar radiation of Egyptian Petroleum Research Institute (EPRI) were
calculated. All heat balance equations and heat transfer mechanisms:
conduction, convection, and radiation, have been incorporated. The
performances of the model and control scheme are validated with design data
from the project of direct steam generation Technology and experimental data
obtained from literature with mean error of 0.17 % in prediction of output
power.

Keyword,

Solar thermal, Parabolic Trough collector, Thermal hybrid nanofluid, Solar
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