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The most common pipe wall thinning degradation mechanisms that can occur in the steam and feedwater
systems are FAC (Flow Acceleration Corrosion), cavitation, flashing, and LDIE (Liquid Droplet Impingement
Erosion). Among those degradation mechanisms, FAC has been investigated by many laboratories and industries.
Cavitation and flashing are also protected on the piping design phase. LDIE has mainly investigated in
aviation industry and turbine blade manufactures. On the other hand, LDIE has been little studied in NPP
(Nuclear Power Plant) industry. This paper presents the development of prediction system for pipe wall
thinning caused by LDIE in terms of erosion rate based on air-water ratio and material. Experiment is
conducted in 3 cases of air-water ratio 0.79, 1.00, and 1.72 using the three types of the materials of A106B,
SS400, and A6061. The main control parameter is the air-water ratio which is defined as the volumetric
ratio of water to air (0.79, 1.00, 1.72). The experiments were performed for 15 days, and the surface morphology
and hardness of the materials were examined for every 5 days. Since the spraying velocity (v) of liquid
droplets and their contact area (4c) on specimens are changed according to the air-water ratio, we analyzed
the behavior of LDIE for the materials. Finally, the prediction equations(i.e. erosion rate) for LDIE of the
materials were determined in the range of the air-water ratio from 0 to 2%.
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Fig. 1. Mimetic diagram of LDIE.

1. No.1 Air Compressor 8. Air flow meter 15. Water strainer

2.No.2 Air Compressor 9. Air pressure gauge 16. Pump
3. Compressed air receiver tank 10. Air flow control valve 17. Drain valve
4. Main air control valve 11. Air atomizing nozzle 18. Feed valve

5. Refrigerated air dryer
6. Air filter
7. Regulator

12. Water flow control valve 19. Specimens
13. Water pressure gauge 20. Display set box
14. Water flow meter

Fig. 2. Schematic diagram of experimental apparatus.
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Fig. 3. Experimental apparatus.
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Fig. 4. Specimen positioning for SEM.

Table 1. Flux ratio of air and water

Air-water ratio [%] | Air flux [m%s] | Water flux [m%/s]
0.79 290 x 107 228 x 107
1.00 2.90x 107 2.90 x 10
1.72 2.90 x 107 5.00 x 10°
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Fig. 7. Graph of velocity measurement(D=45mm).

Table 2. Contact area of liquid droplet

Air-water ratio Spray angle Contact area
[%] "] [mm’]
0.79 16.26 452.16
1.00 16.87 486.95
1.72 17.72 538.31
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b : SS400, ¢ : A6061, 1 : 0.79%, 2 : 1.00%, 3 : 1.72%).
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