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Extended Abstract 
 Plate heat exchangers have been used in various industrial fields because it has a lot of advantages such as high 

thermal efficiency, small thermal size, and convenient maintenance. However, when it is used for a long time, fouling and 

unwanted materials on heat transfer surface are made by impurities in water. The thermal efficiency of plate heat 

exchangers decreases by the thermal resistance of fouling [1-2]. Therefore, it is necessary to study the factors that affect 

fouling in plate heat exchangers. Among various fouling mechanisms, crystallization fouling is dominant for the reduction 

in the thermal efficiency [3-6]. It takes places when water soluble salts, predominantly calcium sulphate, become 

supersaturated on the heat transfer surface. Therefore, in this study, the factors affecting calcium sulphate fouling such as 

chevron angle, concentration, flow velocity, inlet temperature, and flow direction are investigated. The tests were 

performed under accelerated concentration conditions and the scaling was made in the cold side to study crystallization 

fouling formed according to the temperature. 

 The fouling at the initial time leads to an increase in the overall heat transfer coefficient temporarily because of the 

increased turbulence level. However, as the insulation effect increases, the overall heat transfer coefficient decreases. After 

certain period, as the removal rate is similar with the deposition rate, the fouling resistance has asymptotic trends. The 

fouling resistance increases the pressure drop because of the decreased channel diameter. 

 As the chevron angle increases, actual scale on the plate increases because the resistance to fluid flow also increases. 

However, as the chevron angle increases, the initial heat transfer coefficient increases. Therefore, the fouling resistance 

that means the thermal resistance difference between the certain and initial time decreases as the chevron angle increases. 

As the concentration increases, the fouling resistance increases because the increased reaction rate with the increased 

number of foulant ions leads to a higher deposition rate. As the flow velocity increases, the heat transfer coefficient 

increases and the surface temperature decreases. As a result, the fouling deposition rate decreases. The removal rate 

increases because of increased shear stress. Therefore, the fouling rate that means the difference between the deposition 

and removal rate decreases. The increase of the inlet temperature in the hot side leads to an increase of the outlet 

temperature in the cold side and the supersaturated ions. The increase of the inlet temperature in the cold side leads to an 

increase of the reaction rate. Therefore, the increase of the inlet temperature in the both sides leads to an increased fouling 

resistance. The fouling resistance is higher in the parallel flow than that in the counter flow, because the higher initial 

temperature for the inlet accelerates fouling formation. 

 

References 
[1]  B. Bansal, H. Muller-Steinhagen and X. D. Chen, “Performance of plate heat exchangers during calcium sulphate 

fouling - investigation with an in-line filter,” Chem. Eng. Proc., vol. 39, pp. 507-519, 2000. 

[2]  O. P. Arsenyeva, B. Crittenden, M. Yang and P. O. Kapustenko, “Accounting for the thermal resistance of cooling 

water fouling in plate heat exchangers,” Appl. Therm. Eng., vol. 61, pp. 53-59, 2013.  

mailto:Bch2@cuk.edu


 

HTFF 123-2 

[3]  T. A. Hoang, H. M. Ang and A. L. Rohl, “Effects of temperature on the scaling of calcium sulphate in pipes,” Powder 

Technology, vol. 179, pp. 31-37, 2007. 

[4]  G. Zhang, G. Li, W. Li, Z. Zhang, X. Leng and M. Tian, “Particulate fouling and composite fouling assessment in 

corrugated plate heat exchangers,” Int. J. Heat Mass Transfer, vol. 60, pp. 263-273, 2013. 

[5]  A. Helalizadeh, H. Muller-Steinhagen and M. Jamialahmadi, “Mixed salt crystallisation fouling,” Chem. Eng. Proc., 

vol. 39, pp. 29-43, 2000. 

[6]  E. Lee, J. Jeon, H. Kang and Y. Kim, “Thermal resistance in corrugated plate heat exchangers under crystallization 

fouling of calcium sulfate (CaSO4),” Int. J. Heat Mass Transfer, vol. 78, pp. 908-916, 2014. 


