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Abstract 
 

Compact heat exchangers are widely used for various heating and cooling applications and 

have advantages such as compactness, large surface area to volume ratio and low temperature 

difference. Various type of fins, such as plate fin, wavy fin, slit fin, louvered fin etc. are used 

to enhance the thermal performance of compact heat exchangers. Investigations have revealed 

that, among the available fins, louvered fins provide the most encouraging thermal hydraulic 

performance. Different geometric and operating parameters of louvered fins influence the 

performance of the compact heat exchanger. The optimal values of these parameters improve 

the heat transfer rate with lower associated pressure drop. The aim of the present work is to 

maximize the performance of a louvered fin compact heat exchanger while minimizing its 

size and weight by optimizing the design of louvered fins of compact heat exchanger to 

provide significant increase in heat transfer performance without a prohibitive increase in 

pressure drop. The louvered fin surfaces are constructed from fins that have been cut and bent 

out along the flow stream at recurrent intervals. The purpose of producing the louvers is to 

break up the boundary layer growth to yield higher heat transfer rate as compared to plain fins 

under the same flow conditions. Performance of louvered fin depends on geometric 

parameters that can be modified for enhanced output, some of the important geometric 

parameters are flow depth, fin thickness, fin pitch, number of fins, fin length, number of 

louvers, angle of louver, louver pitch, louver length and extended louver portion.  

 

Six geometries were conceived and computational analysis was performed to select an 

optimal louvered fin geometric configuration from them. Geometric parameters were 

analysed which satisfies low pressure drop across the compact heat exchanger core with 

improvement in the performance in terms of heat transfer. Based on the computational 

analysis, dimensions of the optimal louvered fin heat exchanger core were determined to have 

a flow depth of 25 mm, fin thickness of 0.12 mm, fin pitch of 2 mm, 80 number of fins, fin 



. 

length of 150 mm, louver angle of 28°, louver pitch of 4 mm, louver length of 100 mm and 

extended louver angle of 150°. Based on the optimum dimensions, a heat exchanger core was 

fabricated for the validation of computational results.  Experiments were conducted for the 

range of Reynolds number from 248.76 to 1280.41 and heat flux was varied from 500 W/m2 

to 800 W/m2. Considerable temperature rise was observed during computational and 

experimental work. Computational results were in good agreement with experimental work 

and 10% variation for the dimensionless temperature rise and 20% variation for pressure drop 

were observed between computational and experimental results.  Based on the computational 

and experimental analysis, correlations were developed to predict the non-dimensional 

temperature rise (an indicator of heat transfer) and friction factor (an indicator of pressure 

drop) as function of Reynolds number. The results predicted by the correlations are in good 

agreements with the computational and experimental results.  The comparison of the present 

research work with published literature reveals that the novel geometry of louvered fin offers 

significantly higher heat transfer and lower pressure drop and hence leads to higher overall 

efficiency of the louvered fin compact heat exchanger. 

 

The proposed louvered fin compact heat exchanger is found to be the most suitable type for 

applications where heat exchanger size and weight are the primary concerns. The present 

work is useful for areas that may include automotive sector, process industries, HVAC 

industries and other industrial applications. 
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