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The Measurements of Ball Recovery Rate for the Cleaning Apparatus

in Plate Heat Exchanger Using Ceramic Ball
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Hee-Man Chae*, Jeong-Tae Kwon**, Dong-An Cha*** and Oh-Kyung Kwon***¥
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Abstract: The objectives of this study are to measure the ball recovery rate of cleaning apparatus for plate

heat exchanger. Ceramic ball is used for plate heat exchanger cleaning. The main components of cleaning

apparatus are comprised of ball collector, ball trap, ejector, pump and plate heat exchanger. The ball

recovery rate are obtained with change in recovery time and velocity of water. The results show that the

ball recovery rate is slightly increased with increase in the recovery time and the velocity of water over

0.4 m/s in the straight flow. In the case of reverse flow, the ball recovery rate more increased than

straight flow. The maximum ball recovery rate of the straight flow and reverse flow reach 83.97% and

86.61%, respectively, when the velocity and cleaning time are 0.5 m/s and 15min.

Key Words : Ball Recovery Rate, Ceramic Ball, Fouling, Plate Heat Exchanger
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Fig. 3 Schematic diagram of ceramic ball cleaning

and collect system.

Table 1 Experimental conditions

Parameter Conditions

Input ceramic ball (g) 100

Velocity (m/s) 0.3, 0.35, 0.4, 0.45, 0.5

Cleaning time (min) 5, 15

Recovery time (min) 5, 10, 15, 20, 25

Direction Straight, Reverse
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Fig. 4 Variation of ceramic ball recovery rate with

collect time. (5 min cleaning)
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Fig. 5 Variation of ceramic ball recovery rate with

collect time. (5 min cleaning)
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Fig. 6 Variation of ceramic ball recovery rate with

collect time. (15 min cleaning)
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Fig. 7 Variation of ceramic ball recovery rate with

collect time. (15 min cleaning)
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Fig. 8 Variation of ceramic ball recovery rate with

velocity. (5 min cleaning)
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Fig. 9 Variation of ceramic ball recovery rate with

velocity. (5 min cleaning)
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Fig. 10 Variation of ceramic ball recovery rate with

velocity. (15 min cleaning)
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Fig. 11 Variation of ceramic ball recovery rate with

velocity. (15 min cleaning)
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