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Abstract: Turbulence models serve as essential tools for analyzing and simulating the behavior of turbulent flows in
tubular thermal economizers. This study presents a comprehensive and in-depth assessment of several turbulence models,
each characterized by its specific capabilities and applications. These models facilitate an improved understanding of heat
transfer mechanisms and flow behavior under varying operating conditions. For the economizer of the Isfahan thermal
power plant with a capacity of 120 MW, the evaluated results indicate that the actual heat transfer coefficient of the outlet
water is 98.68 W/mz2-K, while that of the outlet flue gas is 78.16 W/m2-K. The simulations and analyses were conducted
using ANSYS Fluent. According to the obtained results, the LES model was identified as the most accurate approach,
achieving a turbulence prediction accuracy of 99.39%. Furthermore, the LES model estimated the outlet water heat
transfer coefficient as 80.68 W/mz2-K and the outlet gas heat transfer coefficient as 67.16 W/m2-K, values that closely
match the actual measurements from the Isfahan power plant. These findings not only demonstrate the superior
performance of the LES model but also highlight its potential for application in the design optimization and performance
enhancement of thermal economizers.
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Unit Nominal (w/m2k)|(w/m~2k)| T (k) | T (k) oa
N Power Gross Internal Net Fuel Gas Water| Gas Factor
0. (MW) | (MWH) | Consumption | (MWH) Oil Oil |Gas (MC)| water Gas  |Qutlet| Outlet o
(MWH) (LIT) | (LIT) outlet | outlet ’
84.18
1 35 21155.00  1244.000  19911.00 0 0 7080000  25.97 10.57 240 287 o
0
83.46
2 35 19454.00  1150.000  18304.00 0 0 6646000  27.23 1223 273 325 o
0
89.39
3 120 61998.00  3935.000  58063.00 0 0 17366000  68.98 16.78 423 593 o
0
4 320 0.000 198.000 -198.00 0 0 0 11045 4227 610 689 0.00%
96.99
5 320 202986.0 14974.000 188012.0 0 0 54074000 115.68  48.37 619 699 o
0
93.43
TOTAL 830  305593.0 21545 284048 0 0 85166000 o
0

Total fuel consumption from first of this year till end 0 0 642993000

this month 0.00% [ 0.00% | 100.00%
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1. Residuals 2. Tetrahedron
3. Hexahedron 4. Inflation
5. Automatic method 6. Body Sizing

7. Recirculation 8. Wall Function
9. Von Kérman vortex shedding
10. Overprediction ~ 11. Underprediction
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