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Schematic of cleaning method with ECOS-R1
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Top side water rinsing Waste water drain
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Compared to the previous and current year

OVHD Column before Vs After Cleaning - Temperature trend is stable, No bouncing

Previous year (before cleaning) current year (after cleaning)
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Product Condenser Column before Vs After Cleaning=> Temperature is Down
Previous year (before cleaning) current year (after cleaning) f?f.:"'“‘"
A AV M S A AT AU A M o AN AACN A A AN T A e VAN NP e Y S A ALY u' N A A A At e o AN AAT A D [ AN A A AR AAA
A A A i PN ‘ A ‘
AWM A A A et "‘T"*MMNW*W\Wq
o MARA e EAMAR M oy KA A A AR AN 45 gt AN WA A p o i mb UNMANY Iu_,\ FAA A Mt A b AMA i AN AR i sabs s AR MR EANNL sty f
CFE O T POD CONMMN nmoucu:mu‘b\;u/"»‘-—» ol L : CHI OUT 10 PROD CONLEn mouuc!cuum';u; "-’l ; 1o B (WA I
HE At
Exxon Mobil OVHD AFC cleaning results and photos (ECOS-R1)
Below is the AFC Fin tube banks before Cleaning Below is the AFC Fin tube banks after Cleaning

Max before Max after DeltaT Min before Max after DeltaT
e —— —
E-105
Bank 1 85.84 67.04 -18.80 51.74 4419 -7.55
Bank 2 T7.a7 60.232 -17.04 438.06 41.29 -68.77
Bank 3 89.90 Fo.07 -19.82 56.24 51.94 -4.30
Bank 4 84.42 G7.06 -17.36 48.89 47 .31 -1.58
Bank 5 86.33 T0.55 -15.78 65.15 62 87 -2.28
Bank 6 91.60 T1.28 -20.31 71.325 6217 -9.18
D-103 Max before Max after DeltaT *all temperature in °C
accumulator 8073 F0.08 -10.65
Min before Min after DeltaT Data is the trend | pulled out from
55.69 57.97 2.27 2 days of observations.
Average before Average after DeltaT
T214 65.39 -6.76
Ex¢onMobil

Customer Message

“The individual banks cleaning looks effective by the significant reduction in max outlet temperature.

I am convinced this is an important step to bringing down the D-103 accumulator temperature (Also shown).
Thank you for the hard work during this period!

This results has served us well to identify potential applications for this chemical cleaning.”
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Deposit Chemical Analysis

Ca

KA m R e Zn

3 B 5 6 7 8 9 1

- ]
Calcium (CaCO3)  -—------ 62.64wt%
Magnesium (MgCO3) ------ 19.59wt%
Silicon (Si02)  --mm----- 9.40wt%
Aluminum (AI203) ------------ 1.38wt%
Iron (Fe203)  --------- 5.00wt%
Titanium (TiI02)  --------- 0.40wt%
Zinc (ZnO)  smmmmemeee- 1.49wt%
Potassium (K20) --------- 0.10wt%
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B The mechanism of corrosion of aluminum alloy
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Thermal Conductivity(W/mK)

corrosion mechanism of aluminum
sugface

Alkaline environment
/40’0'& film

== Dealloyed layer
= Intermetallic particle

= Aluminium matrix

opper

Aluminum alloy
Deposits Aluminum Oxide, fused(Al203) : 3.60

Al3+3H20 = AI(OH)® + 3H*  2AI(OH)3 = AI203 +3H20
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