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Abstract
To reduce a significant energy waste in industry due to the friction and wear in mechanical components, there is an
increasing demand for durable thrust bearing  under extreme operational conditions. Surface  texturing, combined
with the application of hydrophobic  material, has been proven to be an effective and economical means to enhance
the tribological lubrication performance of sliding surfaces. Therefore, in the present work, an exact optimization
method is presented to optimize the surface  texture  in terms of the texture  depth for enhancing the load-
carrying capacity. Furthermore, the texture  shapes, including ellipse and triangle, are investigated under different
arrangements of hydrophobic  materials. The lubrication characteristics are established by solving the modified
Reynolds equation with means of finite volume method. For modeling the hydrophobic  behavior, the critical shear
stress model is employed to assure more real boundary conditions of bearing . The simulation results show that for
any type of groove shape, the highest load-carrying capacity can be achieved under unique hydrophobic  placement.
The main interesting finding is the fact that the optimal texture  with the groove shape of ellipse shows a better
impact on the performance of slider  bearing  irrespective of the hydrophobic  placements. © ���� PENERBIT
AKADEMIA BARU.
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Solar chimney power plant (SCPP) is one of the promising technologies for solar energy 
utilization. It is an interesting system especially in large isolated desert areas due to its 
basic techniques and low operating costs. In this study, we investigate numerically the 
collector geometrical parameters effect on the hydrodynamic flow control in a solar 
chimney. The finite volume method and the SIMPLE algorithm have been used to solve 
the turbulent flow equations and energy equation. A standard K-ε model is used. The 
influence of the collector height (0.05m≤Hc≤0.5m) and the collector radius 
(2.5m≤Rc≤15m) on the flow behavior has been numerically analyzed. The obtained 
results indicate that increasing the collector height and collector radius affect 
considerably the flow behavior and the SCPP performance. The mass flow rate is 
enhanced by about 27 %, for Rc=12.5m and Hc = 0.25m.   

Keywords:  
Small-scale solar chimney; Collector 
geometrical parameters; Numerical 
simulation; Thermo-hydrodynamic flow 
control; Turbulent natural convection Copyright © 2020 PENERBIT AKADEMIA BARU - All rights reserved 

 
1. Introduction 
 

Solar chimney power plant (SCPP) is an economic dispositive for production of electric Energy. In 
a SCPP, the air is heated by solar radiation captured in the collector. This leads to create the air 
acceleration in the tower chimney by buoyancy forces effect. These quantities of heated air pass 
throw aero-generator to produce electricity. Over the years, intensive research has been conducted 
on the solar chimney.  Haaf et al., [1] investigated theoretical studies on Manzanares prototype. They 
discussed the energy balance, design criteria and the cost of the system and energy production 
analysis. Bernardes et al., [2] carried out a theoretical SCPP analysis based on a steady state laminar 
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ARTICLE INFO ABSTRACT 

Article history: 
Received 12 December 2019 
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Available online 27 May 2020 

This simulation aims to investigate numerically the pool boiling heat transfer from 
horizontal heated copper tube at atmospheric pressure. The Eulerian-Eulerian 
framework applied together with including Rensselaer Polytechnic Institute RPI boiling 
model to mimic the boiling process and predicting the heat and mass transfer inside 
the pool-boiling chamber. Efforts have been made in this simulation to correct the 
quenching heat flux part by modifying the bubble waiting time coefficient through 
adopting the trial and error procedure to correlate this coefficient to superheat 
temperature. The results of the boiling curve and the heat transfer coefficient of the 
present model are validated with experimental data from the literature and shown 
good agreement. Moreover, transient analysis of vapor volume fraction contours, 
vapor velocity vectors, and streamlines of water velocity at different superheat 
temperatures, as well as the time steps are presented and concisely discussed in this 
work.  

Keywords:  
Pool boiling; Heat transfer; Multiphase 
model; RPI model; Bubble waiting time 
coefficient Copyright © 2020 PENERBIT AKADEMIA BARU - All rights reserved 

 
1. Introduction 
 

Boiling heat transfer is a significant heat transfer mode for industrial heat exchange systems due 
to the ability to remove a large quantity of heat in small superheat temperature. Boiling process and 
two-phase flow involved in many applications such as boiler tubes, evaporators, nuclear reactors, 
tubes bank or tubes bundles in heat exchangers [1-5]. To thoroughly understand the design of the 
heat exchange system, there is a necessity for understanding the critical factors of this phenomenon. 
Enhancement of boiling heat transfer coefficient and avoiding the critical heat flux CHF during the 
boiling process is one of the main tasks that investigators in the field of boiling are looking for to keep 
the systems safer and working with energy-saving [6-8]. Among all the regimes of pool boiling, the 
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