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Automatic Condenser/Heat Exchanger
Tubes Cleaning System

McE™7) _




MAIMsUssnaanaInu
aaminszua lvivh
aANMIgIaENaNan
anmlyaielun11395nen
YA unngoN

115V

Y w d
N30l IMANULIGUE TN
HAZIZUUIZUIEN NI OU

<>




M cENERGY )

M5 1% IWihdmsugsnang o

SvIISy ““ﬁnlSIi]
anuyy W),

s : ATNRAILAZAILENNG 991U
nsznsImgImansaluladuazdonInasu

a1 ldihunna 60% I ldnuszuudsuerme

<>




T amson

§
ADNLAWNLT DS

- €
BLL?UIWWLﬂ'ﬂi

*2;2*&
ok U

Cooling Tower ifluszvuiila

<>

D>




Y
=

Y Y o Y A
WMEszuaanuIaumivimna

o

Y. X XK XK K KR € o 99
Y X X X
Y X X XXX

VY L L

] o YY)
naszummm%’aunumnmwwm

NERGY
McE¥e) _

D>

ER
A
\V4




EFFECT OF SCALE ON HEAT TRANSFER

CaCO3 Scale Heat Transfer Percent Loss

Thickness Coefficient of
(mm) (BTU/ft2/°F)  Heat Transfer
0 92.77 0
0.3 73.68 21%
0.6 61.12 34%
0.9 52.20 44%
1.2 45.60 56%
1.6 39.52 57%

Source : Phillip Kotz
"Clean System Approach to Air Conditioning”
Heating Piping Air Conditioning Apr 1986

Thermal Conductivity of
Scale & Bio Film

Thermal Conductivity
Material (watt/m/°K)
Calcium Carbonate 2.93
Calcium Sulphate 231
Calcium Phosphate 2.60
Magnesium Phosphate 2.16
Magnetic Iron Oxide 2.88
Analcite 1.27
Bio Film 0.63

Source: N Zelvar, W G Characklis & F L Roe
Cooling Tower Institute; Houston, Texas
CTI Paper No TP2394
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Effect of Scale on C.O.P
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Effect of Scale on Power

Relative Horsepower

per Ton

in Percent at 40 F Suction

140 %
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110 %

100 %

Source : Philip Kotz
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Clean system approach to airconditioning
Heating, Piping, Airconditioning, Apr 1986
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AUAINLEY Kwr/hr. ANsTa b 0.3/0.012 / 0.001 0.6/ 0.024 / 0.002 0.9/ 0.036 / 0.003 1.2/0.048 / 0.004
100 340,200 850,500 85,050 170,100 255,150 340,200
300 1,020,600 2,551,500 255,150 510,300 765,450 1,020,600
500 1,701,000 4,252,500 425,250 850,500 1,275,750 1,701,000
700 2,381,400 5,953,500 595,350 1,190,700 1,786,050 2,381,400
1000 3,402,000 8,505,000 850,500 1,701,000 2,551,500 3,402,000
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EFFECT OF SCALE ON
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BALL TECHNIC SOLUTION

Scale & Bio Film

Scale &
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CONDENSER / HEAT EXCHANGER

BALL TECHNIC SYSTEM
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COOLING WATER CYCLE
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