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Areas of Interest

e Combustion modeling

e Turbulence modeling

e Parallel programming

e Modeling of Micro and nano scale fluid flows

e Modeling of heat transfer flows

Research Activities

Lattice Boltzmann method, Thermal LBM, CFD

Under graduate courses

e Heat transfer | and 11

e Refrigeration air conditioning

e Fuel and combustion

e Thermodynamics

e Fluid mechanics

e Turbomachinery

e Heat Transfer Lab

Graduate courses

¢ Radiation heat transfer

e Micro and nano scale fluid flows

e L_attice Boltzmann method



Publications
a. Journal Papers

1- Rahmati, A. R., Ashrafizaadeh, M., and Shirani E., “Novel Hybrid Finite-
Difference Thermal Lattice Boltzmann Models for Convective Flows”, Heat
Transfer Research, vol. 40, no. 8, pp. 747-775, 2009.

2- Rahmati, A. R., and Ashrafizaadeh, M., “A Generalized Lattice Boltzmann
Method for Three-Dimensional Incompressible Fluid Flow Simulation”,
Journal of Applied Fluid Mechanics (JAFM), vol. 2, pp. 71-96, 2009.

3- Rahmati, A. R., and Niazi, S., “Simulation Of Micro Flows Using A Lattice
Boltzmann Method On Non-Uniform Meshes”, Nanomechanics Science and
Technology: An International Journal, vol. 3, no. 1, pp. 77-97, 2012.

4- Rahmati, A. R., Niazi, S., Naderi Beni, M., “Natural convection flow
simulation of nanofluid in a square cavity using an incompressible generalized
lattice Boltzmann method”, Defect and Diffusion Forum, vol. 329, pp. 69-79,
2012.

5- Rahmati, A. R., and Mousavi S. H., “A Novel Lattice Boltzmann Simulation of
Natural Convection in Nanofluids Using Different Viscosity and Thermal
Conductivity Models”, Nanomechanics Science and Technology: An
International Journal, vol. 3, no. 4, pp. 67-78, 2012.

6. Rahmati, A. R., Ashrafizaadeh, M., and Shirani E., “An Incompressible Multi-
Relaxation-Time Lattice Boltzmann Method for Large Eddy Simulation of
Two-Dimensional Turbulent Flows”, International Journal of Fluid
Mechanics Research, vol. 40, no. 2, pp. 115-132, 2013.

7- Rahmati, A. R., Ashrafizaadeh, M., and Shirani E., “A multi-relaxation-time
lattice Boltzmann method on non-uniform grids for large eddy simulation of
Rayleigh-Bénard convection using two sub-grid scale models”, Journal of
Applied Fluid Mechanics(JAFM), vol. 7, no. 1, pp. 89-102, 2014.

8- Rahmati, A. R., and M. Naderi Beni, “A 3D Lattice Boltzmann Method for
Simulation of Fluid Flow in Porous Media”, International Journal of Fluid
Mechanics Research, vol. 41, no. 3, pp. 221-237, 2014.

9- Rahmati A. R., and Niazi S., “Entropic Lattice Boltzmann Method For Micro

Flow Simulation”, Nanomechanics Science and Technology: An International
Journal, vol. 5, no. 2, pp. 153-167, 2014.
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11- Rahmati_A. R., and Ehsani R. “Effects of some geometric parameters on
hemi-cylinder bumps placed on straight and curved non-smooth surfaces”,
Journal of Current Research in Science, vol. 3, no. 1, pp. 44-51, 2015.

12- Rahmati A. R., Azizi T., Mousavi S.H., and Zarareh A., “Effects of Slip
Boundaries on Mixed Convection of Al203-water Nanofluid in Microcavity”,
International Journal of Advanced Design and Manufacturing Technology,
vol. 8, no.2, pp. 47-54, June 2015.
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16- Rahmati_A. R., Rayat Roknabadi A., and Abbaszadeh M., “Numerical
simulation of mixed convection heat transfer of nanofluid in a double lid-
driven cavity using Lattice Boltzmann Method”, Alexandria Engineering
Journal, vol. 55, no. 4, pp. 3101-3114, December 2016.

17- Rahmati A. R. and Najjarnezami A. “A double multi-relaxation-time lattice
Boltzmann method for simulation of magneto hydrodynamics natural
convection of nanofluid in a square cavity”, Journal of Applied Fluid
Mechanics(JAFM),vol. 9, no. 3, pp. 1201-1214, 2016.

18- Rahmati_A. R. and Tahery A.A. “Numerical study of nanofluid natural
convection in a square cavity with a hot obstacle using lattice Boltzmann
method”, Alexandria Engineering Journal, In Press, Available online 21 April
2017.

19- Rahmati A. R., Ashrafizaadeh M., and Shirani E., “Application of a novel
lattice Boltzmann method for numerical simulation of three-dimensional
turbulent natural convection flows”, Heat Transfer Research, vol. 48, no. 4,
pp. 291-307, 2017.

20- Rahmati A. R., and Ehsani R., “Simulation of Micro-Channel and Micro-
Orifice Flow Using Lattice Boltzmann Method with Langmuir Slip Model”,
Transport Phenomena in Nano and Micro Scales, vol.5, no. 1, pp. 1-8, Winter
— Spring 2017.

21- Rahmati A. R., and Gheibi A. “Thermodynamic analysis of a modified two-
stage trans-critical CO2 refrigeration cycle with multi inter-cooling system”,
Journal of Advanced Design and Manufacturing Technology (ADMT), vol. 10,
no. 3, pp. 97-104, September 2017.

22- Rahmati A. R., and Najati F. “Analytical solution of pressure driven gas flow
and heat transfer in micro-Couette using the Burnett equations”, Journal of
Heat and Mass Transfer Research, vol. 5, pp. 87-94, 2018.

23- Rahmati A. R., and Gheibi A. “Numerical study of Non-Fourier conduction
with Variable Thermal Conductivity using Lattice Boltzmann Method”,
Journal of Heat and Mass Transfer Research, vol. 5, pp. 1-9, 2018.
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28- Rahmati A. R., and Gheibi A. “Analysis of Non-Fourier Heat Conduction
Based Lattice Boltzmann Model in 2-D Plate with a Hot Shaft Passing
Through It”, International Journal of Fluid Mechanics Research, vol. 45, no.
2, pp. 93-104, 2018.

29- Rahmati A. R., Ali Akbari O., Marzban A., Toghraie D., Karimi R., and
Pourfattah F. “Simultaneous investigations the effects of non-Newtonian
nanofluid flow in different volume fractions of solid nanoparticles with slip
and no-slip boundary conditions”, Thermal Science and Engineering
Progress, vol. 5, pp. 263-277, March 2018.

30- Sepehrnia M., and Rahmati A. R, “Numerical investigating the gas slip flow
in the microchannel heat sink using different materials”, Transport
Phenomena in Nano and Micro Scales, vol. 6, Special Issue, pp. 44-50, Winter
and Spring 2018.

31- Rahmati A. R., and Reiszadeh M. “An experimental study on the effects of
the use of multi-walled carbon nanotubes in ethylene glycol/water-based fluid
with indirect heaters in gas pressure reducing stations”, Applied Thermal
Engineering, vol. 134, pp. 107-117, April 2018.

32- Rahmati A. R., and Zarareh A. “Application of a modified pseudopotential
lattice Boltzmann model for simulation of splashing phenomenon”, European
Journal of Mechanics-B/Fluids, vol. 70, pp. 19-35, January 2018.

33- Rahmati A. R., “Fluid flow simulation in micro porous media on non-
uniform grids using Taylor series expansion and least square based lattice
Boltzmann method”, Nanomechanics Science and Technology: An
International Journal, vol. 9, pp. 1-24, 2018.
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36- Rahmati A. R., Sepehrnia M., Motamedian M., “Numerical simulation of

turbulent natural convection of nanofluid with thermal radiation inside a tall
enclosure under the influence of MHD”, Heat Transfer-Asian Research, pp. 1-
19, 2018.
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http://tpnms.usb.ac.ir/issue_499_502_Volume+6%2C+Special+Issue%2C+Winter++and+Spring+2018%2C+Page+44-50.html
https://www.sciencedirect.com/science/journal/13594311
https://www.sciencedirect.com/science/journal/13594311
https://www.sciencedirect.com/science/article/pii/S099775461630365X
https://www.sciencedirect.com/science/article/pii/S099775461630365X

3 >lg S goue Gilw A" (gopms plo (odly gagellans o (oo LSjaes] TV

6Y9_‘~A.u0 6“’Y O)IM ‘TV 0)90 s&&él&ﬁ LSMW 6.?9“9)3 ‘S-OJ.C 20.1.&0 ‘ "|9-b ab& bg.lﬁu m
AV 0 9,5

P08 g oS Sy 50 AUl Sy diwgy 3 Shos ()1 Gy Gloy o>y LS el -TA

ObT 9 oo FA-YA 0 ITY o lod TV 0590 (Suilfo ot gy oode Ao « "5 920
Aray

SBOLLS (5950 182 Ly g Wyl JUESl gous (gilwad” (69950 (ruiro ¢ oo ) L oo - ¥4
o ko YV 0,90 (S0 w9y (oode Ao ¢ " ool ol )0 (G Baes 9 SUHb
AYAY sl § oy FA-VY amio VY

o515 S5 SIS 32 0o Jl iy " 3 oolol (rmo,T igSy 0 deme e LS jsesl - P
5 reo FA-DY axieo 1F o5led TA 0,99 Sl ukides 2955 (oode Ao . " slalo yo 33
AYAA oLl

)l JUSH g5l amd 50 cojler 4l gy Syl T (Sesi dee (o) LSyuesl - FY
M mablie lase g )0 JSb MY (g5lgte aliizxe Sy (5930 Jbuwgil b olul
ATAA bl A=Y amis ¥ o ko F) 0593 ¢ oyl ol Seilio suwikitpo iy 4 i

Vo )90 ¢ poydo Sile alzmo " pa gy ALl (g 3l esliiwl bo)d SO L (53Bes by
.‘VQA W' N\‘\—V\‘A.uo 6"‘ O)LD.:)

43- Rahmati A. R., and Gheibi A. “Performance Investigation of Two Modified
Two-Stage Trans-Critical Carbon Dioxide Refrigeration Cycles with Ejector
and Internal Heat Exchanger”, Journal of Heat and Mass Transfer Research,
Vol.6, no. 2, pp. 75-84, 2019.

44- Gheibi A., Rahmati A. R., “An experimental and numerical investigation on
thermal performance of a new modified baseboard radiator”, Applied
Thermal Engineering, vol. 163, pp. 114324(1)-114324(10), December 2019.

45- Rahmati__A. R., Khorasanizadeh H., Arabyarmohammadi M. R.,
“Implementation of lattice Boltzmann method to study mixing reduction in
isothermal electroosmotic pump with hydrophobic walls”, Trans. Phenom.
Nano Micro Scales, vol. 7, no. 1, pp. 28-36, Winter and Spring 2019.

46- Rahmati_A. R., and Reiszadeh M. “Experimental study on the effect of
copper oxide nanoparticles on thermophysical properties of ethylene glycol-
water for using in indirect heater at city gate stations”, Journal of Thermal
Analysis and Calorimetry, vol. 135, pp. 73-82, 2019.

47- Rahmati A. R., Khorasanizadeh H., Arabyarmohammadi M. R.,
“Implementation of lattice Boltzmann method to study mixing reduction in
isothermal electroosmotic pump with hydrophobic walls”, Transport
Phenomena in Nano and Micro Scales, vol. 7, pp. 28-36, Winter and Spring
2019.

48- Ehsani R., and Rahmati A. R., Khorasanizadeh H.; Arabyarmohammadi,
M. R. “Arterial Blood Flow Blockage Time Due to an Interaction between a
Foreign Second Phase and an Externally Originated Particle”, Transport




Phenomena in Nano and Micro Scales, vol. 7, pp. 113-119, Summer and
Autumn 2019.
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53- M. Shomali, and Rahmati A. R., “Numerical analysis of gas flows in a
microchannel using the Cascaded Lattice Boltzmann Method with varying
Bosanquet parameter”, Journal of Heat and Mass Transfer Research, Vol.7,
no. 1, pp. 25-38, 2020.

54- M. Motamedian, and Rahmati A. R., “Analytical Solution of Non-ideal
Gaseous Slip Flow in Circular Sector Micro-channel”, Journal of Heat and
Mass Transfer Research, Online, 16 June 2020.

55- Rahmati A. R., Derikvand M., “Numerical study of non-Newtonian nano-
fluid in a micro-channel with adding slip velocity and porous blocks”, Journal
of International Communications in Heat and Mass Transfer, vol. 118, pp.
104843(1) —104843(27), 2020.

56- Rahmati A. R., Gheibi A., “Experimental and numerical analysis of a
modified hot water radiator with improved performance”, International
Journal of Thermal Sciences, vol. 149, pp. 106175(1)-106175(15), March 2020.

57- Rahmati A. R., H. KhorasanizadehM.R. Arabyarmohammadi, “Application
of lattice Boltzmann method to simulate a pressure-affected electroosmotic
pump with hydrophobic thermally-jumped walls and temperature-sensitive
operating fluid”, Mathematics and Computers in Simulation, Vol. 181, pp.
284-297, March 2021.
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59- Mehdizadeh A. R., Rahmati A. R., Sheikhzadeh G. A. , “Simulation and
Comparison of Non-Newtonian Fluid Models Using LBM in a Cavity”, Journal
of Heat and Mass Transfer Research, Vol. 8, pp. 115-125, 2021.

60- Derikvand M., Rahmati A. R., “Numerical investigation of power-law hybrid
nanofluid in a wavy micro-tube with the hydrophobic wall and porous disks




under a magnetic field”, Journal of International Communications in Heat and
Mass Transfer, vol. 129, pp. 105633 (1) — 105633 (24), 2021.
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64- Rahmati A. R., Gheibi A., and Karimpour, R., “Combining a new baseboard
radiator with a fan coil system for improving heating performance and reduce
energy consumption”, Asian Heat Transfer, Vol.51,no. 2, pp. 1855-1875, 2022.

65- Gheibi A., Rahmati A. R., and Karimpour, R., “The effect of using forced
airflow on the thermal performance of the skirting board heating system”,
Thermal Science and Engineering Progress, Vol.26, no. 1, pp. 101091(1)-
101091(24), 2021.
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67- Karimpour, R., Rahmati A. R., and Gheibi A., “Thermal performance and
energy saving investigation in a modified baseboard radiator and compare it
with conventional heating systems- Experimental and CFD Approach”, Heat
Transfer, Vol. 1, no. 1, pp. 1-29, 2021.

68- Soleymanzadeh, A., Rahmati A. R., Yousefi, M., and Roshani- B.,

“Theoretical and experimental investigation of effect of salinity and
asphaltene on IFT of brine and live oil samples”, Journal of Petroleum
Exploration and Production Technology, Vol. 11, no. 1, pp. 769-781, 2020.

69- Soleymanzadeh, A., Rahmati A. R., Yousefi, M., and Roshani- B.,

“Theoretical and experimental investigation of effect of salinity and
asphaltene on IFT of brine and live oil samples”, Journal of Petroleum
Exploration and Production Technology, Vol. 11, no. 1, pp. 769-781, 2020.

70- Nemati, M., Sefid, M., Rahmati A. R., “Analysis of the Effect of Periodic
Magnetic Field, Heat Absorption/Generation and Aspect Ratio of the
Enclosure on Non-Newtonian Natural Convection”, Journal of Heat and Mass
Transfer Research, vol. 8, no. 1, pp. 187-203, 2021.

71- Rahmati A. R., Gheibi A., and Karimpour, R., “Experimental and Numerical
Analysis of the Heating Performance of a New Skirting Board Radiator with
Forced Air Circulation”, The Iranian Journal of Chemistry and Chemical




Engineering, vol. 41, no. 7, pp. 187-2428-2439, 2021.
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6- Rahmati, A. R., Ashrafizaadeh, M., and Shirani, E., “Convective flow
simulation by using two hybrid finite-difference thermal lattice Boltzmann
models”, Book of Extended Abstract of the Sth International Conference for
Mesoscopic Methods in Engineering and Science (ICMMES), The
Netherlands, June 2008, The Netherlands, Amsterdam, 2008.

7- Rahmati, A. R., Ashrafizaadeh, M., and Shirani, E., “Natural Convection
Simulation by Using Two Thermal Lattice Boltzmann Models”, Proceedings
of the 16th Annual International Conference on Mechanical Engineering,
Iran, May 2008, Kerman, Iran, pp. 109-110, 2008.

8- Rahmati, A. R., Ashrafizaadeh, M., and Shirani E., “Incompressible Multi-

Relaxation-Time LBM with Non-Uniform Mesh for LES of Rayleigh-Bénard
Convection Flow”, Proceedings of the 12th Asian Congress of Fluid




Mechanics, Korea, August 2008, Daejeon, Korea, pp. 54, 2008.

9- Rahmati, A. R., Ashrafizaadeh, M., and Shirani, E., “Numerical Instability
Analysis of the Lattice Boltzmann Equations Methods Using Different
Schemes”, Proceedings of the 12th Asian Congress of Fluid Mechanics, Korea,
August 2008, Daejeon, Korea, pp. 33, 2008.

10- Rahmati, A. R., and Ashrafizaadeh M., “Performance evaluation of multi
relaxation time lattice Boltzmann method for 3D fluid flow simulation”,
Proceedings of the 15th annual international conference on mechanical
engineering, Iran, May 2007, Tehran, Iran, pp. 173-174, 2007.

11- Rahmati, A. R., Ashrafizaadeh, M., and Shirani, E., “Numerical simulation
of viscous flows using an incompressible lattice Boltzmann method on non-
uniform grids”, Proceedings of the 7th Iranian Aerospace Society Conference,
Iran, February 2008, Tehran, Iran, pp. 43-44, 2008.

12- Rahmati, A. R., Ashrafizaadeh, M., and Shirani, E., “Multi-Relaxation-Time
Lattice Boltzmann Method for LES of Turbulent Flows”, Proceedings of the
11th Fluid Dynamics Conference, Iran, May 2008, Tehran, Iran, pp. 8, 2008.

13- Rahmati, A. R., Ashrafizaadeh, M., and Shirani, E., “Improvement of
Numerical Instability of Lattice Boltzmann Methods Using Various
Techniques”, Proceedings of the 16th annual international conference on
mechanical engineering, Iran, May 2008, Kerman, Iran, pp. 115-116, 2008.

14- Rahmati, A. R., and Niazi, S., “Application Of A Lattice Boltzmann Method
On Non-Uniform Meshes For Simulation Of Micro Flows”, Proceedings of the
10th Iranian Aerospace Society Conference, March 2011, Tehran, Iran, 2011.

15- Rahmati, A. R., and Niazi, S., “Numerical Simulation Of Thermal Micro
Flow Using Double Density Distributed Function Lattice Boltzmann Method”,
Proceedings of the 10th Iranian Aerospace Society Conference, March 2011,
Tehran, Iran, 2011.

16- Rahmati, A. R., and Niazi, S., “Application Of Entropic Lattice Boltzmann
Method For Simulation Of Micro Flows”, Proceedings of the 10th Iranian
Aerospace Society Conference, March 2011, Tehran, Iran, 2011.

17- Rahmati, A. R., and Niazi, S., “A Multi Relaxation Time Lattice Boltzmann
Method For Simulation Of Flow In Micro Devices”, Proceedings of the 19th
Annual International Conference on Mechanical Engineering, May 2011,
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coupled with radiation through porous media of non-Newtonian nanofluid”,
24th International Conference on Mechanical Engineering, ISME2016, 26th to

28th of April 2016, University of Yazd, Yazd, Iran, 2016.
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96- Rahmati _A. R., Gheibi A., and Arabi A., “Large-Eddy Simulation of
turbulent flow and forced convection in a squared T-Shaped pipe using
LBM”, First International Conference on New Research Achievements in

mechanics, mechatronics and biomechanics, 26th of May 2016, AmirKabir
University of Technology, Tehran, Iran, 2016.

97- Rahmati_A. R., Gheibi A., and Roshani B., “Large-Eddy Simulation based
on Lattice Boltzmann method for simulation of turbulent flow in an L-shaped
pipe”, 2th International Conference on New Research Achievements in
mechanics, industrial & aerospace Engineering, 29th of September 2016,
Khaje Nasir Toosi University of Technology, Tehran, Iran, 2016.

98- Rahmati _A. R., and Soleimani Babadi S., “Numerical study of natural
convection and surface thermal radiation in an open cavity receiver with a
side wavy wall”, The 15th International Conference of Iranian Aerospace
Society, 23 - 25 February , 2016, Civil Aviation Technology College, Tehran,
Iran, 2016.
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105- Rahmati A. R., Gheibi A., and Roshani B., “Large-Eddy Simulation based
on Lattice Boltzmann method for simulation of turbulent flow in an L-shaped
pipe”, The 2nd International conference on new research Achievements in
Mechanics, Industrial and Aerospace Engineering, 26 September, 2016,
Faculty of Mechanical Engineering, Khaje Nasir University, Tehran, Iran,
2016.
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109- Rahmati A. R., and Gheibi A., “Large eddy simulation of turbulent natural
convection of nanofluids in a T-shaped channel “, 25th Annual International
Conference on Mechanical Engineering (ISME 2017), 2th to 4th of May, 2017,
Tarbiat Modares University (TMU), Tehran, Iran, 2017.

110- Rahmati A. R., and Gheibi A., “Lattice Boltzmann method for simulation of
force convection flow of nanofluids in an ejector “, 25th Annual International
Conference on Mechanical Engineering (ISME 2017), 2th to 4th of May, 2017,
Tarbiat Modares University (TMU), Tehran, Iran, 2017.

111- Rahmati A. R., and Shahrokni A. H. “Numerical Analysis of Aerodynamic
Characteristics of NACA 4412 Airfoil “, 25th Annual International
Conference on Mechanical Engineering (ISME 2017), 2" to 4% of May, 2017,
Tarbiat Modares University (TMU), Tehran, Iran, 2017.
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115- Rahmati A. R., and Gheibi A., “Numerical Simulation of Force Convection
Heat Transfer Nano Fluid Flow in the Ejector Using Lattice Boltzmann
method“, 17th Conference On Fluid Dynamics, FD2017, Aug, 27-29, Shahrood
University of Technology, Shahrood, Iran, 2017.
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124- Rahmati A. R., Sepehrnia M., Motamedian M., “MHD turbulent natural

convection flow of CuO-water nanofluid inside a cavity with volumetric
radiation”, 26th Annual International Conference on Mechanical Engineering

(ISME 2018), 22th to 24th of April, 2018, Semnan University, Semnan, lIran,
2018.
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133- Ahmad Reza RaMi, and Ali Gheibi “Numerical study of forced

convection flow in microchannel filled with aerosol under a magnetic field with

slip flow regime ¢, 27th Annual International Conference on Mechanical
Engineering (ISME 2019), April 30-May 2, 2019, Tarbiat Modares University
(TMU), Tehran, Iran.
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137- Ahmad Reza Rahmati, Mohammad Nemati, Mohammad Saleh Barghi
Jahromi, Hajar Mohammadzadeh “Effect of increasing Hartmann number,

amplitude and number of oscillations of wavy wall on natural convection in a
two-dimensional porous enclosure”, 28th Annual International Conference on
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Mechanical Engineering (ISME 2020), May 27-29, 2020, Amikabir University

(TMU), Tehran, Iran.

138- Ahmad Reza Rahmati et al., “Effects of Slip velocity Boundary condition on

Natural Convection of MgO-Ag/Water nanofluid in Microcavity », The 29%

Annual International Conference of Iranian Society of Mechanical Engineers &

8" Conference on Thermal Power Plants, 25 to 27 May, 2021, K. N. Toosi
University of Technology, Tehran, Iran.
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