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Two air vents situated on a heat transport pipe in district heating system were exposed to the same environment
for 10 years. However, one air vent was more corroded than the other. It also had a hole on the top of
the front-end pipe. Comparative analysis was performed for these air vents to identify the cause of corrosion
and establish countermeasures. Through experimental observation of the damaged part and analyses of powders
sampled from air vents, it was found that corrosion was initiated at the top of the front-end pipe. It then
spread to the bottom. Energy dispersive X-ray spectroscopy results showed that potassium and chlorine were
measured from the corroded product in the damaged air vent derived from rainwater and insulation, respectively.
The temperature of the damaged air vent was maintained at 75 ~ 120 “C by heating water. Rainwater-soaked
insulation around the front-end pipe had been hydrolyzed. Therefore, the damaged air vent was exposed
to an environment in which corrosion under insulation could be facilitated. In addition, ion chromatography
and inductively coupled plasma measurements indicated that the matrix of the damaged front-end pipe contained
a higher manganese content which might have promoted corrosion under insulation.
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Fig. 1 Structure and components of the air vent installed at
heat transport pipe in district heating system.
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Table 1 Nominal chemical composition of SPPS250 (in wt%)
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Fig. 2 Positions and dimension of specimens of both air vents
for comparative analysis.
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Fig. 3 (a) Normal, and (b) damaged air vents (c) with leak hole
removed from the heat transport pipe.
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Fig. 4 Thickness for (a) normal, and (b) damaged air vents as
a function of distance from the ball valve.
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Fig. 5 (a) Leak hole specimen machined from the damaged air vent, and (b) its cross-section views in terms of axial distance
indicated in (a).
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Table 2 EDS responses of powders sampled from inside and outside of normal, and damaged air vents, respectively (in at%)

Fe C (0] Mg Al Si Cl K
Normal 11.20 42.86 45.36 - - 0.57 - -
(inside)
Normal
. 49.34 16.98 34.29 0.16 0.38 0.62 - -
(outside)
Damaged 15.67 12.84 64.27 0.44 3.38 321 0.48 0.66
(inside)
Damaged 17.62 19.86 56.57 - 0.11 0.16 4.03 -
(outside)
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Fig. 6 X-ray diffraction
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Table 3 IC and ICP measurement results of matrix of normal and damaged air vents (in wt%)

Fe Si Mn P S
Normal 98.27 0.005 0.30 < 0.0001 < 0.0001
Damaged 97.87 0.01 0.36 < 0.0001 < 0.0001
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