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An Experimental Study on the Corrosion Characteristics
of Plumbing and Heat Exchanger Thermal Tube
as a Way to Extend the Retirement Year

X *
Zao|

Chul-lk Chang*t

(Received 29 November 2021, Revision received 27 December 2021, Accepted 27 December 2021)

Abstract : his paper seeks to determine corrosion characteristics between different materials used for
pipes in building HVAC systems. Typically, the life span of a building correlates to the amount of
damage to its components. Therefore, material selection is a very important issue when it comes to
extending the life of the building or improving its function. This study focuses on the corrosion
characteristics between different materials used for heat exchangers (in recapturing surplus heat) and
pipes used in HVAC. A chamber is prepared with salt water spray nozzles, measuring the corrosiveness
at assigned intervals between pipes of different materials: copper, steel, brass and titanium. In summary,
the steel pipes exhibited the severest corrosion, followed by copper where corrosion was evident in the
later stages of the experiment. Small amounts of corrosion was found in brass while titanium resulted in

no corrosion at all.
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Fig. 1 Schematic Diagram of Experimental Apparatus
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Photo. 1 Comparison of Piping Materials in
Experiments
Cu : Cooper
CS : Carbon Steel
AB : Al. Brass
Ti :Titan
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Fig. 3 Corrosion Properties of Copper Pipe
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Fig. 4 Corrosion Properties of Carbon Steel Pipe
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Fig. 5 Corrosion Properties of Brass Pipe

& LA ARl A

K

N
4 o o
lo o

so ¢
Lo Mo

£

w
N
m
m
or
=
I
1>

ot agelA & F
Aode e AR =
o] A dojuha A B
th. &, Helg @A A F
WE, ol AY FHo =
Wiz o o HAE S
ol 41 €] 43

A Axd

=
F

P
e
A7

=&

o)

52 gol A4Hx
7%, ARF Wstel e} $24o] 713y
& 4 itk TG B Al
BEHE d5s 91 EEe

shd, AA wjgM s He

Ao
A
-

3}

N
-

g 2 Rl

o

|

1> ol off i XC
oo o 0 ot mx

=
=i}
=

fo d to Hr oo

i,
i)
S
g B

L 2
LU

O Average of corrosion rate
— — Regression curve

e

0 day 5day 10 day

N
o

N
[3,]

Corrosion rate (%)

N
o

15 day

e
o
—

o
o
T

Running time (day)

Fig. 6 Corrosion Properties of Titan Pipe
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Fig. 7 Corrosion Properties of Test Substances
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