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Pitting Corrosion and its Prevention of Copper Heat Exchanger Tubes
for Air Conditioning Unit *

Shinobu Suzuki**, Kozo Kawano**, Kiyoshi Hosoya™®**, Koji Takada***, Noboru Hirose**™**

In the heat exchanger copper tubes for the air conditioning unit, in some cases, pitting corrosion occurs

under the influences of using environment and materials. And after replacing the heat exchanger, a leak

may be developed in several months of the use.

We investigated the material side factor for the pitting corrosion in the actual air conditioning system

treated with a corrosion inhibitor. Pitting corrosion is generated by the presence of carbon films, and the

pitting corrosion can be inhibited by reducing the deposit amount to 2 mg/m? or less.

Keywords: pitting corrosion, copper heat exchanger tubes, air handling unit, corrosion inhibitors, carbon

film
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Table 1 Water quality analysis of the test water.

Circulating Make-up
water water
pH 7.8 7.2
oty 39 85
(I\mﬂg%l;%l&l/t{) 115 %
CI" (mg/L) 21 4
SO (mg/L) 145 39
SiO; (mg/L) 12 7
PO (mg/L) 2 -
NO* (mg/L) 16.1 <13
Mo (mg/L) 164 -
Fe (mg/L) 2.23 <0.05
Zn (mg/L) 4.69 <0.02
Cu (mg/L) 0.19 <0.05
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Air conditioning unit
Air conditioning unit

Chiller-heater
Test copper tubes

Heat storage water tank : 1000 m*

Fig. 1 Heat storage water tank and installing position of
the test copper tubes.
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Fig. 2 Appearance of the inner surface and the cross
section of the test copper tubes.
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Fig. 3 Corrosion rate of the test copper tubes.
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Fig. 4 X-ray diffraction analysis of the corrosion product.
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Fig. 5 EDX analysis of the corrosion product.
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Fig. 6 Corrosion potential change of the test copper tubes.
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Fig. 7 EPMA analysis of C on the surface of the copper
tubes.
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Fig. 8 Mechanism of the pitting corrosion by the
influence of the carbon film.
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