OTEC 33
Vol.29 (2024), 33 ~ 41

RENE(CEDTZILIROBKEE~NDEE
12 hABEKERDOHE)

ARG s

Effect of surface treatment of aluminum plate on seawater corrosion
(Results of twelve-months sea water circulation)
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Abstract

As research on replacement to the aluminum material of the heat transfer plate material of the plate heat exchanger used
by an ocean thermal energy conversion (OTEC), an investigative research on the availability in the sea water of an aluminum
plate were performed. On this research, to confirm the sea water corrosion proof of the aluminum plate, plate heat exchangers
which were installed the aluminum plate processed into the herringbone type were flowed the Kumejima deep sea water by the
continuous for 12 months, and observed the state of corrosion at 1, 3, 6 and, 12 months. Moreover, to compare about the effect
by the surface treatment of an aluminum plate, and the difference in the shape of a surface type, the aluminum plate of anodic
oxidation treatment or unsettledness, and 45 or 60 degree of Chevron angles as a sample were used. As a result, as for corrosion,
the aluminum plate with anodic oxidation treatment was not observed except for some samples in 12 months continues seawater
flow. On the other hand, as the without surface treatment sample, some corrosion occurred in the 1st month and it also were
observed in over 3rd months. Moreover, many corrosions also occurred triggered by erosion around inlet and outlet ports in the
aluminum plate with anodic oxidation treatment.
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TP-1 TP-2 TP-3
K3 TARSL—F X4 ~VUrR—2TBk

x1 TAMTL—MRIR - RindElik

Test plate Material Surface form Coating
TP-1 A1050 Chevron angle 45° Anodic oxidation
TP-2 A1050 Chevron angle 60° Anodic oxidation
TP-3 A1050 Chevron angle 45° -

TP-4 A1050 Chevron angle 60° -

#2 TARMNTL— MIE - HE

TP-1,3 TP-2,4
Plate length L mm 350
Plate width W mm 100
Port distance Lp mm 300
Thickness ¢ mm 1
Chevron angle S deg 45 60
Wave height /4 mm 247
Wave pitch p mm 8.13 8.23
Heat transfer area m?/plate 0.0183
Hydraulic diameter D, mm 4.47
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TH 0.03% L IFFEATELETH 72, —FH TP-1-()DIDHIL 3.1%TH Y, MOREHULHED T L— NI~
Wﬁfﬁum%®ﬁ¢$%mbt.%45K?¢6ﬂﬂ% 12 DA OPRDRIZONTE 2.5, 11.3%E EVVE
% TIRERFIASET IZ AU TN L TV 5. Bk 37223, ZAUZ W TG REE{(L > L — F DN, TP-1-(a) DA
OERMMIFEIZ LD RERVDRPERHLEINTEY, HEHDIEHA LN ZDERIZEDZ LD THD.

—J, FEMEEZ: LD TP-3, TP-4 OB R FIT, £ 31R-T 3 00H T 14%, £ 4D 6 00HT32%, #
5D 12 7 H T 4.8% & RIERF O E-> THEML TRV, MWKICEVEENEITLTWDS Z ERN0h5b. F
7o, RIAELZR LD TP-3, TP-4 OE &V IL, REWELDH Y D TP-1,TP-2 DELAITHART 45 1%, 148 5 LK
LTW5. BHERDFRIZI12 A THRRK TN 7% TIiEd 508, REICEBRBFAWZREI TR L— e LT
AT&ERlRdZtnb, BROENOA TR BRTOREIREOHZE LLETHS.

HE (2020) IZIRHVED R DEHOT IV =0 LB 2 HW 24 AP LERRK 2 0ARBOT 82T O
BIEERICLY, EE~OEELZIH LT L. TP-3,TP-4 & FHAARALIRD A10502 7 L— hD 3 HA%ICEIT
DEERDRITH 0.13% Th o720, WAKBEIZI2EERADRIIE 3 TRT LI 0.721%THY, 53~
162 @V MEZE R LTz, F7z, TP-1,2 LA U< BB S 7z A1050 12815 7 =T RIETIX, 120
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Before testing After 3 months Mass reduction rate
Test plate No.
ms [g] ma [g] Ry [%]
TP-1 (a) 90.25 87.39 3.165
(b) 90.40 90.40 0.000
(a) 91.78 91.75 0.033
TP-2
(b) 91.97 91.82 0.025
(a) 90.94 90.20 0.817
TP-3
(b) 90.37 89.75 0.682
(a) 91.23 89.42 1.988
TP-4
(b) 91.59 89.63 2.136
®4 HEZEL 620A®
Before testing After 6 months Mass reduction rate
Test plate No.
ms [g] ma [g] Ry [%]
(a) 91.03 88.77 2.476
TP-1
(b) 91.05 91.02 0.037
(a) 91.79 91.73 0.065
TP-2
(b) 91.87 91.82 0.051
(a) 91.11 88.70 2.645
TP-3
(b) 90.60 88.72 2.075
(a) 91.55 87.20 4.755
TP-4

(b) 91.38 88.27 3.400
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Before testing After 12 months Mass reduction rate
Test plate No.
ms [g] ma (gl Ry, [%0]
TP (a) 90.91 80.65 11.282
(b) 90.75 90.55 0.220
(a) 91.94 91.76 0.203
TP-2
(b) 91.02 90.54 0.535
(a) 90.54 87.72 3.111
TP-3
(b) 90.86 88.98 2.070
(a) 90.97 84.66 6.936
TP-4
(b) 91.51 85.06 7.045
3.1% 24% 11.2%
1.0%
S0.8%
§06% BTP-1-(a)
8 aTP-1-(b)
% 0.4% uTP-2-(a)
o = TP-2-(b)
202%
0.0% B ——
1 3 6 12
Month (s)
(a) KmALEL - A
10.0%
S 8.0%
g 6.0% BTP-3-(a)
8 B TP-3-(b)
B 40% B TP-4-(a)
: BTP-4-(b)
3 20% ﬂ
1 3 6 12
Month (s)

(b) FrmLE - 4%
X5 HEZEt
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