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Abstract

Mathematical models of the heat conduction problem in the claydite-block construction
with taking into account the fractal structure of the material is constructed. Integro-
differentiation apparatus of fractional order to take into account the fractal structure of the
material was used. The variational formulation of the problem was constructed. The
variational method for obtaining an approximate solution of the considered problem was
proposed. The results of the numerical experiments of studying the thermal conductivity
of claydite-block construction depending on the time, wall thickness and materials of
different fractions were obtained. Analyzing the founded distributions of temperature
fields allows us to more accurately reflect the real speed of the process.KeywordsFractal
structureHeat conductionVariational formulationFinite element methodGalerkin’s method

Discover the world's
research

20+ million
members

135+ million
publications

700k+ research
projects

No full-text available

Volodymyr Shymanskyi
Lviv Polytechnic National University

Ivan
Sokolovskyy

Yaroslav Sokolovskyy
Ukrainian National Forestry University

Taras
Bubnyak

References (27)

Join for free

Sponsored videos

Recruit researchers Join for free Login

Request full-text Download citation Copy link

http://dx.doi.org/10.1007/978-3-031-04812-8_9
https://www.researchgate.net/profile/Volodymyr-Shymanskyi
https://www.researchgate.net/profile/Volodymyr-Shymanskyi
https://www.researchgate.net/institution/Lviv_Polytechnic_National_University
https://www.researchgate.net/scientific-contributions/Ivan-Sokolovskyy-2185073450
https://www.researchgate.net/scientific-contributions/Ivan-Sokolovskyy-2185073450
https://www.researchgate.net/profile/Yaroslav-Sokolovskyy
https://www.researchgate.net/profile/Yaroslav-Sokolovskyy
https://www.researchgate.net/institution/Ukrainian_National_Forestry_University
https://www.researchgate.net/scientific-contributions/Taras-Bubnyak-2220217937
https://www.researchgate.net/scientific-contributions/Taras-Bubnyak-2220217937
https://www.researchgate.net/publication/360230712_Variational_Method_for_Solving_the_Time-Fractal_Heat_Conduction_Problem_in_the_Claydite-Block_Construction#references
https://www.researchgate.net/signup.SignUp.html
https://www.researchgate.net/
https://www.researchgate.net/scientific-recruitment/?utm_source=researchgate&utm_medium=community-loggedout&utm_campaign=indextop
https://www.researchgate.net/signup.SignUp.html?hdrsu=1&_sg%5B0%5D=XFK7FKmUXsLN3FYY8ovMv4nagvM5mvgFSrTsej4JVxJS9ZUJOXuR8c5UY9YgNNr_DFNhv-6VM6nmsJYzAvawf-RTpDE
https://www.researchgate.net/publication/360230712_Variational_Method_for_Solving_the_Time-Fractal_Heat_Conduction_Problem_in_the_Claydite-Block_Construction/citation/download


2/24/23, 9:28 PM Variational Method for Solving the Time-Fractal Heat Conduction Problem in the Claydite-Block Construction | Request PDF

https://www.researchgate.net/publication/360230712_Variational_Method_for_Solving_the_Time-Fractal_Heat_Conduction_Problem_in_the_Clay… 2/8

To read the full-text of this research,
you can request a copy directly from the authors.

Finite Element Calculation of the Linear Elasticity Problem for Biomaterials with Fractal Structure

Article Full-text available

Nov 2021 · Open Bioinformatics J

Volodymyr Shymanskyi · Yaroslav Sokolovskyy

General Fractional Dynamics

Article Full-text available

Jun 2021
Vasily E. Tarasov

The General Fractional Derivative and Related Fractional Differential Equations

Article Full-text available

Nov 2020

Yuri Luchko · Masahiro Yamamoto

Numerical Solution of Partial Differential Equations with Fractional Variable Coefficients Using New Iterative
Method (NIM)

Article Full-text available

Jun 2020 · IJMSC

Falade Kazeem Iyanda · Abd'Gafar Tunde Tiamiyu

Good (and Not So Good) Practices in Computational Methods for Fractional Calculus

Article Full-text available

Mar 2020
Kai Diethelm · Roberto Garrappa · Martin Stynes

Numerical Approaches to Fractional Integrals and Derivatives: A Review

Article Full-text available

Jan 2020
Min Cai · Changpin Li

Approximate Solutions for Fractional Boundary Value Problems via Green-CAS Wavelet Method

Article Full-text available

Dec 2019
Muhammad Ismail · Umer Saeed · Jehad Alzabut · Mujeeb Ur

Request full-text PDF

Citations (0) References (27)

View Show abstract

View Show abstract

View Show abstract

View Show abstract

View Show abstract

View Show abstract

View Show abstract

https://www.researchgate.net/publication/356431855_Finite_Element_Calculation_of_the_Linear_Elasticity_Problem_for_Biomaterials_with_Fractal_Structure
https://www.researchgate.net/journal/The-Open-Bioinformatics-Journal-1875-0362
https://www.researchgate.net/profile/Volodymyr-Shymanskyi
https://www.researchgate.net/profile/Yaroslav-Sokolovskyy
https://www.researchgate.net/publication/352689025_General_Fractional_Dynamics
https://www.researchgate.net/scientific-contributions/Vasily-E-Tarasov-2193406450
https://www.researchgate.net/publication/346447307_The_General_Fractional_Derivative_and_Related_Fractional_Differential_Equations
https://www.researchgate.net/profile/Yuri-Luchko
https://www.researchgate.net/profile/Masahiro-Yamamoto-7
https://www.researchgate.net/publication/341914683_Numerical_Solution_of_Partial_Differential_Equations_with_Fractional_Variable_Coefficients_Using_New_Iterative_Method_NIM
https://www.researchgate.net/journal/International-Journal-of-Mathematical-Sciences-and-Computing-2310-9025
https://www.researchgate.net/profile/Falade-Iyanda-2
https://www.researchgate.net/profile/Abdgafar-Tiamiyu
https://www.researchgate.net/publication/339640035_Good_and_Not_So_Good_Practices_in_Computational_Methods_for_Fractional_Calculus
https://www.researchgate.net/profile/Kai-Diethelm
https://www.researchgate.net/profile/Roberto-Garrappa
https://www.researchgate.net/profile/Martin-Stynes
https://www.researchgate.net/publication/338363389_Numerical_Approaches_to_Fractional_Integrals_and_Derivatives_A_Review
https://www.researchgate.net/profile/Min-Cai
https://www.researchgate.net/scientific-contributions/Changpin-Li-84312053
https://www.researchgate.net/publication/337682877_Approximate_Solutions_for_Fractional_Boundary_Value_Problems_via_Green-CAS_Wavelet_Method
https://www.researchgate.net/profile/Muhammad-Ismail-151
https://www.researchgate.net/profile/Umer-Saeed
https://www.researchgate.net/profile/Jehad-Alzabut
https://www.researchgate.net/scientific-contributions/Mujeeb-Ur-2080677313
https://www.researchgate.net/publication/356431855_Finite_Element_Calculation_of_the_Linear_Elasticity_Problem_for_Biomaterials_with_Fractal_Structure
https://www.researchgate.net/publication/352689025_General_Fractional_Dynamics
https://www.researchgate.net/publication/346447307_The_General_Fractional_Derivative_and_Related_Fractional_Differential_Equations
https://www.researchgate.net/publication/341914683_Numerical_Solution_of_Partial_Differential_Equations_with_Fractional_Variable_Coefficients_Using_New_Iterative_Method_NIM
https://www.researchgate.net/publication/339640035_Good_and_Not_So_Good_Practices_in_Computational_Methods_for_Fractional_Calculus
https://www.researchgate.net/publication/338363389_Numerical_Approaches_to_Fractional_Integrals_and_Derivatives_A_Review
https://www.researchgate.net/publication/337682877_Approximate_Solutions_for_Fractional_Boundary_Value_Problems_via_Green-CAS_Wavelet_Method


2/24/23, 9:28 PM Variational Method for Solving the Time-Fractal Heat Conduction Problem in the Claydite-Block Construction | Request PDF

https://www.researchgate.net/publication/360230712_Variational_Method_for_Solving_the_Time-Fractal_Heat_Conduction_Problem_in_the_Clay… 3/8

Numerical Solution of Fractional Differential Equations: A Survey and a Software Tutorial

Article Full-text available

Jan 2018

Roberto Garrappa

A multiscale collocation method for fractional differential problems

Article Full-text available

Jul 2017 · MATH COMPUT SIMULAT

Laura Pezza · Francesca Pitolli

Regularity theory and high order numerical methods for the (1d)-Fractional Laplacian

Article Full-text available

Aug 2016 · MATH COMPUT

Gabriel Acosta · Juan Pablo Borthagaray · Oscar Bruno · Martín Maas

Operational method for the solution of fractional differential equations with generalized Riemann-Liouville
fractional derivatives

Article Full-text available

Jan 2009
R. Hilfer · Yuri Luchko · Zivorad Tomovski

Variational Formulation Of The Stress-Strain Problem In Capillary-Porous Materials With Fractal Structure

Conference Paper

Sep 2020
Volodymyr Shymanskyi · Yaroslav Sokolovskyy

Variational Formulation of Viscoelastic Deformation Problem in Capillary-Porous Materials with Fractal Structure

Chapter

Jan 2021
Volodymyr Shymanskyi · Yaroslav Sokolovskyy

The study of heat transfer and stress-strain state of a material, taking into account its fractal structure

Article

Jan 2020
Yaroslav Sokolovskyy · M.V. Levkovych · I. Ya. Sokolovskyy

Design of Fractional Order Recursive Digital Differintegrators using Different Approximation Techniques

Article

Feb 2020 · IJISA

Madhu Jain · Maneesha Gupta

Numerical Solution of Fractional-Order Ordinary Differential Equations Using the Reformulated Infinite State
Representation

Article

Oct 2019

Matthias Hinze · André Schmidt · Remco Leine

Application of Memory Effect in an Inventory Model with Price-Dependent Demand Rate during Shortage

Article

View Show abstract

View Show abstract

View Show abstract

View Show abstract

View

View Show abstract

View

View Show abstract

View Show abstract

https://www.researchgate.net/publication/322673642_Numerical_Solution_of_Fractional_Differential_Equations_A_Survey_and_a_Software_Tutorial
https://www.researchgate.net/profile/Roberto-Garrappa
https://www.researchgate.net/publication/318813002_A_multiscale_collocation_method_for_fractional_differential_problems
https://www.researchgate.net/journal/Mathematics-and-Computers-in-Simulation-0378-4754
https://www.researchgate.net/profile/Laura-Pezza-2
https://www.researchgate.net/profile/Francesca-Pitolli
https://www.researchgate.net/publication/307473080_Regularity_theory_and_high_order_numerical_methods_for_the_1d-Fractional_Laplacian
https://www.researchgate.net/journal/Mathematics-of-Computation-1088-6842
https://www.researchgate.net/profile/Gabriel-Acosta-6
https://www.researchgate.net/profile/Juan-Borthagaray
https://www.researchgate.net/profile/Oscar-Bruno-2
https://www.researchgate.net/profile/Martin-Maas
https://www.researchgate.net/publication/228746820_Operational_method_for_the_solution_of_fractional_differential_equations_with_generalized_Riemann-Liouville_fractional_derivatives
https://www.researchgate.net/scientific-contributions/R-Hilfer-7680525
https://www.researchgate.net/profile/Yuri-Luchko
https://www.researchgate.net/profile/Zivorad-Tomovski
https://www.researchgate.net/publication/348686052_Variational_Formulation_Of_The_Stress-Strain_Problem_In_Capillary-Porous_Materials_With_Fractal_Structure
https://www.researchgate.net/profile/Volodymyr-Shymanskyi
https://www.researchgate.net/profile/Yaroslav-Sokolovskyy
https://www.researchgate.net/publication/347831473_Variational_Formulation_of_Viscoelastic_Deformation_Problem_in_Capillary-Porous_Materials_with_Fractal_Structure
https://www.researchgate.net/profile/Volodymyr-Shymanskyi
https://www.researchgate.net/profile/Yaroslav-Sokolovskyy-2
https://www.researchgate.net/publication/346229251_The_study_of_heat_transfer_and_stress-strain_state_of_a_material_taking_into_account_its_fractal_structure
https://www.researchgate.net/profile/Yaroslav-Sokolovskyy-2
https://www.researchgate.net/scientific-contributions/MV-Levkovych-2132670882
https://www.researchgate.net/scientific-contributions/I-Ya-Sokolovskyy-2206638390
https://www.researchgate.net/publication/338990385_Design_of_Fractional_Order_Recursive_Digital_Differintegrators_using_Different_Approximation_Techniques
https://www.researchgate.net/journal/International-Journal-of-Intelligent-Systems-and-Applications-2074-9058
https://www.researchgate.net/profile/Madhu-Jain-2
https://www.researchgate.net/profile/Maneesha-Gupta-4
https://www.researchgate.net/publication/338087576_Numerical_solution_of_fractional-order_ordinary_differential_equations_using_the_reformulated_infinite_state_representation
https://www.researchgate.net/profile/Matthias-Hinze-3
https://www.researchgate.net/profile/Andre-Schmidt-20
https://www.researchgate.net/profile/Remco-Leine
https://www.researchgate.net/publication/332865278_Application_of_Memory_Effect_in_an_Inventory_Model_with_Price-Dependent_Demand_Rate_during_Shortage
https://www.researchgate.net/publication/322673642_Numerical_Solution_of_Fractional_Differential_Equations_A_Survey_and_a_Software_Tutorial
https://www.researchgate.net/publication/318813002_A_multiscale_collocation_method_for_fractional_differential_problems
https://www.researchgate.net/publication/307473080_Regularity_theory_and_high_order_numerical_methods_for_the_1d-Fractional_Laplacian
https://www.researchgate.net/publication/228746820_Operational_method_for_the_solution_of_fractional_differential_equations_with_generalized_Riemann-Liouville_fractional_derivatives
https://www.researchgate.net/publication/348686052_Variational_Formulation_Of_The_Stress-Strain_Problem_In_Capillary-Porous_Materials_With_Fractal_Structure
https://www.researchgate.net/publication/347831473_Variational_Formulation_of_Viscoelastic_Deformation_Problem_in_Capillary-Porous_Materials_with_Fractal_Structure
https://www.researchgate.net/publication/346229251_The_study_of_heat_transfer_and_stress-strain_state_of_a_material_taking_into_account_its_fractal_structure
https://www.researchgate.net/publication/338990385_Design_of_Fractional_Order_Recursive_Digital_Differintegrators_using_Different_Approximation_Techniques
https://www.researchgate.net/publication/338087576_Numerical_solution_of_fractional-order_ordinary_differential_equations_using_the_reformulated_infinite_state_representation


2/24/23, 9:28 PM Variational Method for Solving the Time-Fractal Heat Conduction Problem in the Claydite-Block Construction | Request PDF

https://www.researchgate.net/publication/360230712_Variational_Method_for_Solving_the_Time-Fractal_Heat_Conduction_Problem_in_the_Clay… 4/8

May 2019 · IJEME

Rituparna Pakhira · Uttam Ghosh · Susmita Sarkar

Spectral and spectral element methods for fractional advection–diffusion–reaction equations

Chapter

Apr 2019
Anna Lischke · Mohsen Zayernouri · Zhongqiang Zhang

Dynamics of nonlinear systems with power-law memory

Chapter

Feb 2019

Mark Edelman

Self-organization with memory

Article

Dec 2018 · Comm Nonlinear Sci Numer Simulat

Vasily Tarasov

Simulation of the Heat Conduction Process in the Claydite-Block Construction with Taking into Account the Fractal
Structure of the Material

Conference Paper

Sep 2018
Volodymyr Shymanskyi · Yuriy Protsyk

Boundary Conditions for Two-Sided Fractional Diffusion

Article

Oct 2018
James Kelly · Harish Sankaranarayanan · Mark M Meerschaert

Fractional Thermoelasticity

Article

Jan 2015
Yuriy Povstenko

Complements on Plate Problems

Chapter

Mar 2013
Daniele Boffi · Franco Brezzi · Michel Fortin

Caputo linear fractional differential equations

Conference Paper

Jul 2006
A. A.

Equations with general fractional time derivatives. Cauchy problem
A N Kochubei

A nonpolynomial collocation method for fractional terminal value problems
N J Ford · M L Morgado · M Rebelo

View Show abstract

View Show abstract

View Show abstract

View Show abstract

View

View Show abstract

View Show abstract

View Show abstract

View Show abstract

https://www.researchgate.net/journal/International-Journal-of-Education-and-Management-Engineering-2305-3623
https://www.researchgate.net/profile/Rituparna-Pakhira-2
https://www.researchgate.net/profile/Uttam-Ghosh
https://www.researchgate.net/profile/Susmita-Sarkar-2
https://www.researchgate.net/publication/332424432_Spectral_and_spectral_element_methods_for_fractional_advection-diffusion-reaction_equations
https://www.researchgate.net/profile/Anna-Lischke
https://www.researchgate.net/profile/Mohsen-Zayernouri
https://www.researchgate.net/profile/Zhongqiang-Zhang-4
https://www.researchgate.net/publication/331226459_Dynamics_of_nonlinear_systems_with_power-law_memory
https://www.researchgate.net/profile/Mark-Edelman-2
https://www.researchgate.net/publication/329955364_Self-organization_with_memory
https://www.researchgate.net/journal/Communications-in-Nonlinear-Science-and-Numerical-Simulation-1007-5704
https://www.researchgate.net/profile/Vasily-Tarasov-2
https://www.researchgate.net/publication/328817874_Simulation_of_the_Heat_Conduction_Process_in_the_Claydite-Block_Construction_with_Taking_into_Account_the_Fractal_Structure_of_the_Material
https://www.researchgate.net/profile/Volodymyr-Shymanskyi
https://www.researchgate.net/scientific-contributions/Yuriy-Protsyk-2149374495
https://www.researchgate.net/publication/328110346_Boundary_Conditions_for_Two-Sided_Fractional_Diffusion
https://www.researchgate.net/profile/James-Kelly-72
https://www.researchgate.net/profile/Harish-Sankaranarayanan
https://www.researchgate.net/profile/Mark-Meerschaert
https://www.researchgate.net/publication/321526062_Fractional_Thermoelasticity
https://www.researchgate.net/profile/Yuriy-Povstenko
https://www.researchgate.net/publication/299704691_Complements_on_Plate_Problems
https://www.researchgate.net/scientific-contributions/Daniele-Boffi-8322692
https://www.researchgate.net/profile/Franco-Brezzi
https://www.researchgate.net/profile/Michel-Fortin-3
https://www.researchgate.net/publication/271476463_Caputo_linear_fractional_differential_equations
https://www.researchgate.net/scientific-contributions/A-A-2064890942
https://www.researchgate.net/publication/332865278_Application_of_Memory_Effect_in_an_Inventory_Model_with_Price-Dependent_Demand_Rate_during_Shortage
https://www.researchgate.net/publication/332424432_Spectral_and_spectral_element_methods_for_fractional_advection-diffusion-reaction_equations
https://www.researchgate.net/publication/331226459_Dynamics_of_nonlinear_systems_with_power-law_memory
https://www.researchgate.net/publication/329955364_Self-organization_with_memory
https://www.researchgate.net/publication/328817874_Simulation_of_the_Heat_Conduction_Process_in_the_Claydite-Block_Construction_with_Taking_into_Account_the_Fractal_Structure_of_the_Material
https://www.researchgate.net/publication/328110346_Boundary_Conditions_for_Two-Sided_Fractional_Diffusion
https://www.researchgate.net/publication/321526062_Fractional_Thermoelasticity
https://www.researchgate.net/publication/299704691_Complements_on_Plate_Problems
https://www.researchgate.net/publication/271476463_Caputo_linear_fractional_differential_equations


2/24/23, 9:28 PM Variational Method for Solving the Time-Fractal Heat Conduction Problem in the Claydite-Block Construction | Request PDF

https://www.researchgate.net/publication/360230712_Variational_Method_for_Solving_the_Time-Fractal_Heat_Conduction_Problem_in_the_Clay… 5/8



2/24/23, 9:28 PM Variational Method for Solving the Time-Fractal Heat Conduction Problem in the Claydite-Block Construction | Request PDF

https://www.researchgate.net/publication/360230712_Variational_Method_for_Solving_the_Time-Fractal_Heat_Conduction_Problem_in_the_Clay… 6/8

Recommended publications Discover more

Article

Approximate solutions to nonlinear problems of nonstationary heat conductivity for multilayer bodies

January 1988 · Izvestiya Vysshikh Uchebnykh Zavedenij. Aviatsionnaya Tekhnika

Kudinov Vasili Alexandrovich · V.F. Pen'kov · A. D. Rosliakov

An approximate analytical solution to the nonlinear problem of nonstationary heat conductivity is obtained for single-layer and
multilayer plates for the case of the linear temperature dependence of heat conductivity. The approach used here is based on the
Kantorovich variational method. The solution obtained for the nonlinear problem is compared with that for the corresponding linear
problem.

Read more

Article

Numerical solution of the linearized Boltzmann equation for an arbitrary intermolecular potential

May 2009 · Journal of Computational Physics

Felix Sharipov · Guilherme Bertoldo

A numerical procedure to solve the linearized Boltzmann equation with an arbitrary intermolecular potential by the discrete velocity
method is elaborated. The equation is written in terms of the kernel, which contains the differential cross section and represents a
singularity. As an example, the Lennard-Jones potential is used and the corresponding differential cross section is calculated and ...
[Show full abstract]

Read more

Article

Efficient variational solution of the transient radial-azimuthal heat transport in nuclear fuel rod...

Saltos

An efficient variational method was developed for transient radial-azimuthal heat conduction in nuclear rod bundles under Loss-of-
Coolant Accident conditions. The method is fast running, gives the solution in a readily usable form, is easy to program, uses the same
algorithm for one-dimensional and two-dimensional calculations, and is compatible with modular computer codes used in the nuclear
... [Show full abstract]

Read more

Article

Meshless analysis of three-dimensional steady-state heat conduction problems

September 2010 · Chinese Physics B

Rongjun Cheng · Hongxia Ge

Steady-state heat conduction problems arisen in connection with various physical and engineering problems where the functions
satisfy a given partial differential equation and particular boundary conditions, have attracted much attention and research recently.
These problems are independent of time and involve only space coordinates, as in Poisson's equation or the Laplace equation with ...
[Show full abstract]

Read more

Article

Recent developments in variational methods for non-equilibrium flows

November 1968 · Energy Conversion

H. W. Butler · Robert L. Rackley

Several recent developments in the field of non-equilibrium thermodynamic processes have occurred which involve the application of
variational methods. Some of the earlier work by Glandsdorff and Prigogine has been extended by them and by Hays to apply to a
wide range of irreversible processes. In these developments certain restrictive conditions have been assumed in order to arrive at
suitable ... [Show full abstract]

https://www.researchgate.net/search
https://www.researchgate.net/publication/241562010_Approximate_solutions_to_nonlinear_problems_of_nonstationary_heat_conductivity_for_multilayer_bodies
https://www.researchgate.net/profile/Kudinov-Vasili-Alexandrovich
https://www.researchgate.net/scientific-contributions/VF-Penkov-2014211220
https://www.researchgate.net/scientific-contributions/A-D-Rosliakov-2014365324
https://www.researchgate.net/publication/241562010_Approximate_solutions_to_nonlinear_problems_of_nonstationary_heat_conductivity_for_multilayer_bodies
https://www.researchgate.net/publication/222525036_Numerical_solution_of_the_linearized_Boltzmann_equation_for_an_arbitrary_intermolecular_potential
https://www.researchgate.net/profile/Felix-Sharipov
https://www.researchgate.net/profile/Guilherme-Bertoldo
https://www.researchgate.net/publication/222525036_Numerical_solution_of_the_linearized_Boltzmann_equation_for_an_arbitrary_intermolecular_potential
https://www.researchgate.net/publication/255167212_Efficient_variational_solution_of_the_transient_radial-azimuthal_heat_transport_in_nuclear_fuel_rod_arrays
https://www.researchgate.net/scientific-contributions/Saltos-2027655300
https://www.researchgate.net/publication/255167212_Efficient_variational_solution_of_the_transient_radial-azimuthal_heat_transport_in_nuclear_fuel_rod_arrays
https://www.researchgate.net/publication/252760222_Meshless_analysis_of_three-dimensional_steady-state_heat_conduction_problems
https://www.researchgate.net/profile/Rongjun-Cheng-2
https://www.researchgate.net/profile/Hongxia-Ge
https://www.researchgate.net/publication/252760222_Meshless_analysis_of_three-dimensional_steady-state_heat_conduction_problems
https://www.researchgate.net/publication/239422441_Recent_developments_in_variational_methods_for_non-equilibrium_flows
https://www.researchgate.net/scientific-contributions/H-W-Butler-2011698093
https://www.researchgate.net/scientific-contributions/Robert-L-Rackley-2011687833


2/24/23, 9:28 PM Variational Method for Solving the Time-Fractal Heat Conduction Problem in the Claydite-Block Construction | Request PDF

https://www.researchgate.net/publication/360230712_Variational_Method_for_Solving_the_Time-Fractal_Heat_Conduction_Problem_in_the_Clay… 7/8

Read more

Article

Application of the Laplace transform to nonlinear transient problems

March 1991 · Applied Mathematical Modelling

Han-Taw Chen · Jae-Yuh Lin

The hybrid application of the Laplace transform technique and the finite difference method to one-dimensional nonlinear transient heat
conduction problems is studied. The equation is discretized in the space domain by the finite difference method. The nodal
temperatures are then transformed by using the Laplace transform technique. The transformed temperatures are inverted numerically
to obtain ... [Show full abstract]

Read more

Article

Joint application of the small-parameter method, Laplace transforms, the R functions method and vari...

June 1978

A. P. Slesarenko

The joint application of the method of small parameter, the Laplace transformation, the method of R functions and variational methods
to the solution of nonlinear problems of unsteady heat conduction is examined. Numerical results for one problem are presented and
these are compared with experimental data.

Read more

Article

Heat conduction with a temperature-dependent thermal conductivity coefficient

December 1970 · Journal of Engineering Physics

Enrico Lorencini

A variational method is employed to solve stationary and nonstationary heat conduction problems when the thermal conductivity
coefficient is temperature-dependent and the heat generation function of the medium is arbitrary.
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Article

Simulation of Permafrost Thaw Behavior at Prudhoe Bay

March 1978 · Journal of Petroleum Technology

C. J. Lin · J. D. Wheeler

This paper presents mathematical models to simulate transient heat flow within the wellbore and in the permafrost during drilling,
production, antifreeze-back. Calculated temperatures agree well with measurements taken in the wellbore and in the permafrost
during field tests at Prudhoe Bay. Production-thaw predictions are presented for a typical Prudhoe Bay well with three different
insulation ... [Show full abstract]
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Article

Temperature Analysis in Hydraulic Fracturing

November 1987 · Journal of Petroleum Technology

Maurice A. Biot · L. Masse · W. L. Medlin

We present a thermal analysis of hydraulic fracturing based on variational methods. Our purpose is to provide a theoretical method for
determining fracturing fluid temperature as a function of time and location during fracture growth. We first develop an expression of the
variational principle for the general problem of convective heat transfer in a porous solid. Its accuracy is confirmed by ... [Show full
abstract]
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Article

Use of a variational method to solve a heat conduction problem with internal heat sources

May 1966 · Journal of Engineering Physics

A. M. Fain

An examination is made of Kantorovich' s variational method for analytical solution of steady heat conduction problems with internal
heat sources having a two-dimensional distribution law. A method is described for choosing coordinate functions which satisfy the
assigned boundary condition. Dimensionless coefficients of the system of Euler equations are introduced.

Read more

Chapter

Chapter 11. Scalar fields

December 2005

J.E. Akin

This chapter presents the details of formulating the solution to the steady-state heat conduction problem. The approach is general,
however, and by redefining the physical quantities involved the formulation is equally applicable to other problems involving the
Poisson equation. The physical behavior governing a variety of problems in engineering can be described as scalar field problems.
That ... [Show full abstract]
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