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Abstract The plate heat exchanger has been widely used in water heating systems due to high efficiency, simple structure,
and easy maintenance. However, the studies on the effects of fouling on the heat transfer performance under various operation
and maintenance conditions are very limited in the open literature. The objective of this study is to investigate the effects
of fouling with calcium carbonate (CaCQ3) on the heat transfer characteristics of the plate heat exchanger under various
operating and geometric conditions. The heat transfer coefficient and pressure drop in the plate heat exchangers were measured
under accelerated fouling conditions with CaCO3 by varying geometric and operational parameters. The fouling resistance
increased with the decrease in the flow rate, and the increase in the chevron angle and the concentration.
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Fig. 2 Schematic of the experimental setup.

Table 1 Test conditions
Parameter Unit Value
Chevron angle(0) 30/30, 60/60
Temperature(Thin) T 75(x0.17C)
Hot Pressure(Pn) kPa 160(£0.5%)
Flow rate(Mi)  m'/h 1.0(Re 6500)
Temperature(Tein) — C 15(x0.17C)
c -~ +0.59
Cold Pressure(Pc) kPa 120 ~360(+0.5%)
3 0.3, 0.6, 0.9
Flow rate(Mc) m'/h (Re 2100~ 5600)
CaCOs Concentration ppm 1000, 2000, 3000
(&1 ppm)
Heat transfer rate kW 8.0~22.0
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Fig. 3 Variation of the fouling resistance with
CaCOs concentration.
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Variation of the ratio of the overall heat
transfer coefficient with CaCO3 concentration.
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Fig. 5 Variation of the ratio of the pressure drop
with CaCO3 concentration.
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Fig. 6 Variation of the fouling resistance with the
flow rate in the cold side.
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Fig. 7 Variation of the ratio of overall heat transfer
coefficient with the flow rate in the cold side.
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Fig. 8 Variation of the ratio of the pressure drop
with the flow rate in the cold rate.
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Fig. 9 Delay of fouling initiation with the flow rate.
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Fig. 10 Variation of the fouling resistance with
chevron angle.
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Fig. 11 Variation of the ratio of the overall heat
transfer coefficient with chevron angle.
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Fig. 12 Variation of the ratio of the pressure drop
with chevron angle.
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