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Abstract 

This paper presents the experimental investigation for heat transfer and friction factor for an artificially 

roughened solar air heater duct with an aspect ratio of 12. Arc shape wire ribs arranged in ‘S’ shape having 

roughness parameters as relative roughness pitch (p/e) in the range of 4-16, relative roughness height (e/Dh) in 

the range of 0.022-0.054, arc angle (α) of 30°-75°, relative roughness width (W/w) of 1-4 and Reynolds number 

(Re) ranges from 2400 to 20000. It was found that performance of roughened solar air heater duct is better than 

the performance of smooth duct for the range of roughness parameters investigated. Experimental results shows 

that maximum enhancement in Nusselt number (Nu) and friction factor (f) found to be at relative roughness 

width (W/w) value of 3, relative roughness (p/e) value of 8, arc angle (α) value of 60° and relative roughness 

height (e/Dh) value of 0.043. Based on the data collected from the test runs for roughened duct for various 

combinations of the roughness parameters correlations were also developed for heat transfer and friction factor 

in terms of roughness parameters and operating parameter (Reynolds number).  
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Nomenclature 

Ac  surface area of absorber plate (m2) v  mean flow velocity in duct (m/s) 

Ao  area of orifice meter (m2) h  heat transfer coefficient (W/m2 K) 

Cp  specific heat of air (J/kg K) Nu  Nusselt number 

Cd  coefficient of discharge Re  Reynolds number 

Dh  hydraulic diameter (m) ΔPo  pressure drop across orifice plate  

W  width of duct (m) (ΔP)d  pressure drop across test section in duct  

H  height of duct (m) m  mass flow rate of air (kg/s) 

W/H  aspect ratio of duct Qu  useful heat gain (W) 

L  length of test section in duct (m) To  air outlet temperature (K) 

e  Roughness element height (m) Ti  air inlet temperature (K) 

e/Dh  relative roughness height Tpm  mean temperature of absorber plate (K) 

p  pitch (m) Tam  Mean temperature of air (K) 

p/e  relative roughness pitch Greek   Symbols 

f  friction factor α  arc angle (°) 

k  thermal conductivity (W/m K) α/90  relative arc angle 

 

*Corresponding author. Tel.: +91 9466955972, +919805222569; 

E-mail address: Khush2k33@gmail.com (Khushmeet Kumar). 



Download English Version:

https://daneshyari.com/en/article/4992767

Download Persian Version:

https://daneshyari.com/article/4992767

Daneshyari.com

https://daneshyari.com/en/article/4992767
https://daneshyari.com/article/4992767
https://daneshyari.com

