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Abstract 
The heat transfer and flow friction characteristics of plate fin surfaces are presented in terms 

of the Colburn factor j and the Fanning friction factor f verses Reynolds number Re, the 

relationships being different for different surfaces. The laminar flow model predicts j and f values at 

low Reynolds number; the data is throughout the range of interest. Velocity, and temperature fields 

have been computed and j and f factors determined over appropriate range of Reynolds number and 

geometric dimensions. For this work I have designed heat exchanger according to procedure of 

design of serrated plate fin heat exchanger [11], correlation used for finding various heat transfer 

parameters having Reynolds number less than 200 [6]. Experimental setup was manufactured using 

calculated parameters of design. On this setup readings were taken by varying flow rate of hot oil, at 

constant air for different temperatures of selected materials. After getting readings calculations were 

done for heat transfer parameters like Reynolds number, Colburn factor and Fanning friction factor.  

Introduction 
Plate fin heat exchangers are widely used in automobile, aerospace, cryogenic and chemical 

industries. They are characterized by high effectiveness, compactness (high surface area density), 

low weight and moderate cost. Although these exchangers have been extensively used around the 

world for several decades, the technologies related to their design and manufacture remain confined 

to a few companies in developed countries. Recently efforts are being made in India towards the 

development of small plate fin heat exchangers for cryogenic and aerospace applications. Following 

is the literature survey. 

Kayset et al. [1] demonstrated both the model and modeling method will be useful and valuable for 

other heat exchanger reformer designs and optimization; it can also provide a reference for the 

design of the control system in the future. 

Saidi et al. [2] carried out numerical analysis of the instantaneous flow and heat transfer for offset 
strip fin geometries in self sustained oscillatory flow. The creation processes of the temperature and 
velocity fluctuations have been studied and the dissimilarity between these has been proved. 
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Brutz et al. [3] discussed flow visualization experiments demonstrate that when the array is 

subjected to harmonic forcing at specific frequencies and amplitudes, flow instabilities appear within 

the array, and these flow instabilities are qualitatively similar to natural flow instabilities that have 

been previously shown to enhance heat transfer. 

Chen et al. [4] discussed residual stresses and thermal distortion that were generated during the 
brazing process of nickel-base brazed stainless steel plate-fin structures. The distortion and the 
residual stresses predicted by FEM are reported. The influence of residual stresses on the crack 
initiation and propagation of brazed joint are also discussed. 

Bapat et al. [5] developed flow theory and it was first applied to the offset strip fin heat exchangers 
analyzed. The same theory was then applied to the micro channel geometry with strip-fins studied 
and the heat transfer and friction factor are compared. 

Peng et al. [6] investigated the heat transfer Colburn factor j and friction factor f of serrated fins in 
aluminum air oil plate fin heat exchangers (PFHE) for both experimentally and numerically. Also 
presented and discussed a detailed description of the local and average heat transfer characteristics of 
the fins. 

From above literature it is concluded that 

1) From the above literature review it is concluded that many researchers have worked on 

heat transfer Colburn factor j and friction factor f and Reynolds number. 

2) From the above literature review it is concluded that some of researchers worked on 

compact heat exchange reformer for high temperature fuel cell systems and numerical analysis of the 

instantaneous flow and heat transfer for offset strip fin geometries. 

3) From the above literature review it is concluded that very less Researchers are working on 

heat transfer Colburn factor j and friction factor f and Reynolds number for different materials. 

4) From the above literature review it is concluded that there is no recent work on heat 

transfer Colburn factor j and friction factor f and Reynolds number for different materials at the 

same time on one experimental setup. Also there is no such comparison about effect of two materials 

on heat transfer parameters. 

In this study, the heat transfer parameters like Colburn factor j and the friction factor f 

characteristics of the serrated plate fin heat exchanger are investigated by experimental method for 

copper and brass SPFHE. Because few experimental data have been presented for Reynolds number 

lower than 200, all the tests limit the heat transfer and pressure drop analysis to Re < 200. The 

experimental results compared for copper and brass SPFHE. 
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Objectives: 

1. To design and manufacture the serrated plate fin type heat exchanger and built up proposed 

experimental set up. 

2. Theoretically find out heat transfer performance by Colburn factor j, Reynolds number, 

Prandtl number, Stanton number etc.  

3. To find out heat transfer Colburn factor j, Reynolds no. etc by experimental method with 

variation of oil flow rate and temperature at constant air flow rate for different materials. 

4. To compare the heat transfer parameters for different materials. 

5. To suggest the better material for various Reynolds number. 

ii) Theoretical work:- 

 1) Literature review will be studied of different Researcher’s works.  

 2) Design of serrated type fin heat exchanger. 

 3) Calculation of heat transfer performance by Colburn factor j, Reynolds number etc. using 

proper formulae’s. 

iii) Experimental set-up: 

1) To manufacture of serrated type fin heat exchanger and test setup. 

2) To find out temperatures and flow rates for different materials. 

                     

 

 

                  Fig.1 Serrated Fins  Fig. 2 Serrated Plate Fin Heat Exchanger 

(SPFHE) - For Air-Oil Cross Flow 
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Fig. 3 Proposed experimental setup 

Conclusion 

In this study, the heat transfer Colburn factor j and friction factor f of serrated fins in Copper 

and Aluminum air–oil serrated plate-fin heat exchangers (SPFHE) were investigated experimentally. 

The effects of the materials on the heat transfer enhancement and friction factor behaviors in laminar 

flow regimes (Re < 200) are described. The fin dimension of serrated type plate fin heat exchanger 

SPFHE (H=3mm, t=0.2mm, s=2.5, lf=5mm for hot fluid and H=9.5mm, t=0.2mm, s=, lf=5mm for 

cold fluid) same for both materials. The test was carried out at different temperatures and flow rates 

of hot fluid at constant flow rate of cold fluid.  

 

References: 

[1] W.M. Kays, A.L. London, “Compact Heat Exchanger”, third ed. MacGraw-Hill Book Company, 

NY,(1984), pp. 1-10 

[2] Arash Saidi and Bengt Sunde, “A Numerical Investigation of Heat Transfer Enhancement in 

Offset Strip Fin Heat Exchangers in Self-Sustained Oscillatory Flows”  Ân   Heat transfer 

enhancement 699 International Journal of Numerical  Methods for Heat & Fluid Flow, Vol. 11 No. 

7, (2001), pp. 99-716. 



NOVATEUR NOVATEUR NOVATEUR NOVATEUR PUBLICATIONSPUBLICATIONSPUBLICATIONSPUBLICATIONS    
INTERNATIONAL JOURNAL OF INNOVATIONS IN ENGINEERING RESEARCH AND TECHNOLOGY [IJIERT]INTERNATIONAL JOURNAL OF INNOVATIONS IN ENGINEERING RESEARCH AND TECHNOLOGY [IJIERT]INTERNATIONAL JOURNAL OF INNOVATIONS IN ENGINEERING RESEARCH AND TECHNOLOGY [IJIERT]INTERNATIONAL JOURNAL OF INNOVATIONS IN ENGINEERING RESEARCH AND TECHNOLOGY [IJIERT]    

VOLUME 1, ISSUE 1 NOVVOLUME 1, ISSUE 1 NOVVOLUME 1, ISSUE 1 NOVVOLUME 1, ISSUE 1 NOV----2014201420142014    

5 | P a g e  

 

[3] John M. Brutz,J. Craig Dutton,Anthony M. Jacobi, “Enhancement of Air-Side Heat Transfer in 

Offset-Strip Fin Arrays Using Unsteady Forcing International Refrigeration and Air Conditioning”, 

Conference School of Mechanical Engineering, (2004), pp.1-9 

[4]. Hu Chen a, Jianming Gong a, Luyang Geng a, Shan-Tung Tu, “Finite Element Prediction of 

Residual Stresses and Thermal Distortion in a Brazed Plate-Fin Structure”, FM2005 – Multiscale 

Damage Related to Environment Assisted Cracking, | (2005), pp. 145-153. 

[5] Akhilesh v. bapat and satish g. kandlika, “Thermohydraulic Performance Analysis of Offset Strip 

Fin Microchannel Heat Exchangers”   Proceedings of ASME ICNMM2006 4th International 

Conference on Nanochannels, Microchannels and Minichannels, (2006), pp. 1-7. 

[6] Huisheng Zhang, Shilie Weng and Ming Su  Huisheng Zhang, Shilie Weng and Ming Su, 

“Compact Heat Exchange Reformer Used for High Temperature Fuel Cell Systems”, Basics Design 

Applications, ISBN: 978-953-51-0278-6,( 2007), pp. 221-249. 

[7]  Hao Peng, Xiang Ling, “Numerical Modeling and Experimental Verification of Flow and Heat 

Transfer Over Serrated Fins at Low Reynolds Number”, Experimental Thermal and Fluid Science 

32, (2008), pp. 1039–1048. 

[8] Shadi Mahjoob, Kambiz Vafai, “A synthesis of fluid and thermal transport models for metal 

foam heat exchangers” International Journal of Heat and Mass Transfer 51,  (2008), pp 3701–3711 

[9] Nihad Dukhan, Pragnesh Patel, “Equivalent particle diameter and length scale for pressure drop 

in porous metals” Experimental Thermal and Fluid Science 32, (2008). pp 1059–1067 

[10]Celso Yukio Nakashima, Miguel Henrique Teruel, “Rectangular Offset Strip-Fin Heat 

Exchanger Lumped Parameters Dynamic Model”, 3rd CTA-DLR Workshop on Data Analysis & 

Flight Control, Brazil, (2009), pp.1-10. 

[11] M. Yousefi , A.N. Darus , H. Mohammadi, “An imperialist competitive algorithm for optimal 

design of plate-fin heat exchangers”, International Journal of Heat and Mass Transfer 55, (2012), pp 

3178–3185. 

[12] Saad A. El-Sayed, Sayed A. EL-Sayed and Mohamed M. Saadoun, “Experimental Study of 

Heat Transfer to Flowing Air inside a Circular Tube with Longitudinal Continuous and Interrupted 

Fins” Journal of Electronics Cooling and Thermal Control, 2012, 2, pp 1-16 


