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μ(T) = 3.2575 × 10−5 − 7.56163 × 10−7. T + 7.47253 × 10−9. T2 − 2.86507 ×

10−11. T3 +        3.89067 × 10−14. T4

λ(T) =– 3.06000 × 10−4 + 9.89089 × 10−5. T − 3.46571 × 10−6. T2

Cp(T) =  1178.8 − 2.8765. T + 1.8105 × 10−2. T2 − 5.1000 × 10−5. T3 + 5.4000 ×

10−8. T4

• 

ϵ(T) =  0.17812 − 6.12677 × 10−5. T + 5.51186 × 10−8. T2 + 1.08033 ×

10−10. T3 ,   300 < 𝑇 < 773 𝐾
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] ,    C2 = 1.9 ,   σk = 1.0 , σε = 1.2,      C1ε = 1.44
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Q̇removal =  ṁ. Cp,avg(Tout − Tin)

Q̇conv Q̇Rad

Q̇conv =  Q̇removal − Q̇Rad

Ra = [
gβ(Tw−T0)S3

ν2
] Pr Nuconv =

h.H

λ
h =

Qconv(Tw−T0)

A



Touta Hadji et al. 
Numerical simulation of turbulent air natural convection in a U-shaped channel 
 

670 TobRegul Sci.™ 2024;8(2)664 - 678 

 Height (m) Tavg, Num(°C) Tavg, Exp (°C) Error % 

0.9 81.13 78.11 3.86 

1.5 102.57   104.05    1.4 

2.1 113.9    107.20   6.24   

2.7 124 .84 112.7 10.78 

 

Case of DHW 500°C 400°C 300°C 200°C 100°C 50°C 

Q̇removal ,num (kW) 5.90 4.07 2.3 1.13 0.30 0.095 

Q̇removal ,exp (kW) 6.05 3.7 2.2 1.08 0.27 0.1 

Error % 2.47 10 4.5 4.6 11 5 

Q̇rad ,num (kW) 1.56 0.84 0.42 0.17 0.044 0.014 

Q̇rad ,exp (kW) 1.70 0.75 0.4 0.18 0.04 0.015 

Error % 8 12 5 5 10 6 
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Nuconv = 0.1 Ra1/3
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