energies MoPy

Supplementary material to Comparison of the Performance of
New and Traditional Numerical Methods for Long-Term
Simulations of Heat Transfer in Walls with Thermal Bridges

Issa Omle 123, Ali Habeeb Askar 124, Endre Kovacs 2* and Betti Bollg !

1 Department of Fluid and Heat Engineering, University of Miskolc, 3515 Miskolc, Hungary;
issa.j.omle@gmail.com (1.O.); 20156@uotechnology.edu.iq (A.H.A.); betti.bollo@uni-miskolc.hu (B.B.)
Institute of Physics and Electrical Engineering, University of Miskolc, 3515 Miskolc, Hungary
Mechanical Power Engineering Department, Al-Baath University, Homs 77, Syria

Mechanical Engineering Department, University of Technology —Iraq, Baghdad 10066, Iraq
Correspondence: kendre0l@gmail.com or fizendre@uni-miskolc.hu

% B W oN

S1. Running time and Validation

1- Verification using analytical solutions
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Figure S1. The temperature distribution contour for the sinusoidal initial temperature (left) for
ANSYS and analytical solution on (Right) in Kelvin units.
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Figure S2. The temperature comparison for the sinusoidal initial temperature in the case of the
coarse mesh.

2-  Comparison with MATLAB Methods and ANSYS solvers for the moderate mesh system
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Figure S3. The maximum errors as a function of the time step size for the tested methods in the
case of the medium mesh.
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3- Comparison with MATLAB Methods and ANSYS solvers for the fine mesh system:
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Figure S4. The maximum errors as a function of the time step size for the tested methods in the

case of the fine mesh.
4-  Comparison between three types of mesh for the LH-Pseudolmp method temperature.
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Figure S5. Comparison between three types of mesh for the LH-PseudoImp method temperature.

5- Comparison between three solvers for the medium mesh.
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Figure S6. Comparison between three solvers for the medium mesh.

6- The running time of the methods as a function of mesh size. Note that two scales are used for the running time:
one of them, a small scale, is for LH-PseudoImp, and the large scale is for the others.
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Figure S7. Running time as a function of the total number of cells for the examined method and
other solvers, where the left axis refers to LH-PseudoImp, and the right one refers to ode23t solver
of MATLAB and ANSYS

S2. Long-term simulations

1- The comparison between the one-layer and two-layer wall cases in terms of the final temperature.
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Figure S8. The temperature in Celsius units for the long-term simulation, for one layer and two

layers at the end of the last day.

2- Two layers with bent thermal bridging.
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Figure S9. The temperature in Celsius units as a function of time in days for the long-term simula-
tion of the wall with the bent thermal bridging.

3- The temperatures in the coldest day of the month
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Figure S10 The temperature in Celsius units as a function of the hours of the day for the one day
simulation of the wall on the exterior point of the thermal bridge (straight and bent) compared
with the one-layer and two-layer cases.

4- The rate of the total heat loss in the coldest day of the month
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Figure S11. The rate of the total heat loss in W units with hours of the day for all cases of the one-
day wall simulation.
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