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[1] - (JSE daxs (e «Jsk) alaa¥l by Jilal (SEM)

Type of tube array Parallel triangular Parallel triangular Parallel triangular
Mass of the tube 56.13g 186.28g 1609

P/D ratio 1.45 145 145

Tube outerfinner diameter 12.7/11.5mm 12.7/11.5 mm 12.7/11.5mm
Tube length 228 mm 228 mm 228 mm
Modulus of Elasticity 69000 MPa 117000 MPa 180000 MPa
Tube density 2.7 glom® 8.96 glem’ 7.7 glom?

Width of Baffle 0.6 mm 0.6 mm 0.6 mm

Baffle whole diameter 15 mm. 16 mm- 15 mm.

Tube to baffle whole clearance | 1.15mm 2.3mm 2.3 mm
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Liai Baall | hadal) Qial) juac | jedal) sl juac Sl ela
) g g g
Y 5.5 5.8 4.4
7 5.5 5.8 4.4
14 5.4 5.8 4.4
21 5.4 5.8 4.3
28 5.4 5.8 4.3
35 5.4 5.8 4.3
49 5.4 5.7 4.3
63 5.4 5.7 4.2
77 5.4 5.7 4.2
91 5.4 5.7 4.2
98 5.4 5.6 4.2
128 5.4 5.6 4.2
158 5.3 5.6 4.2
172 5.3 5.5 4.1
186 5.3 5.5 4.1
200 5.3 5.5 4.1
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AWh20= 4.4 - 4.0

= 0.4 g =400 mg
AW~=5.8-5.5
- 0.3g =300 mg

AW,_=5.5-5.3
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Abstract

The copper tubes in the heat exchanger suffer from the problem of
corrosion in the colon device for distilling grapes, which causes
obstacles in the production process and high maintenance costs.
Therefore« this research was studied to determine the causes of
corrosion and ways to prevent them. The corrosion rate was
calculated by the weight loss method by the age method in the
corrosion media taken from the alcoholic beverages factory (Al-
Rayyan Factory). Stainless steel also tested in the same media and
the same time period. It was observed that the corrosion value of
the copper sample immersed in water was higher compared to the
two samples immersed in ferment and distilled grape juice. The
corrosion rate was calculated for the copper sample immersed in
water its value was 0¢039 mm/y the corrosion rate for the copper
sample immersed in distilled grape juice was 0.0126 mm/y. and
the corrosion rate for the copper sample immersed in fermented
grape juice was mm/y. The hardness of the water was tested
during multiple periods and determined its value is ph =5. The
chemical composition of a sample taken from the copper tube
used in the heat exchanger was analyzed. 0.0024 mm/y the cause
of corrosion was found to be due to the low hardness of the water:
and the temperature difference between water and alcohol¢ the
acidity of the grape juice. It was also found during the test period
that the stainless steel samples did not corrode< while the copper
sample do it.
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