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With carbon neutrality, environmental pollution prevention technology

A Company protecting the future of mankind
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MAPts A Scale t Troublemaker
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What is Scale? Pe tWw
The deposited substance of mineral solids (Ca?*, Mg?*, etc.)
on the interior surface of water tube or heat exchange unit [Scale blockage in the pipe]
2P A o WA o
Problems by écale Ao Chemical treatment V Scale inhibitor exampl

EREEICRER LR -

K i AE Using harmful chemicals to remove Scale
fluid transport capacity & REBRAKRE -

No perfect removal & prevention of Scale
RALECEER G F R BRAKN H#-

Needed chemicals and wastewater treatment costs \/ Pipe cleaning exampl

a’Q Physical treatment
AR FHEESGBKFR —
Cleaning pipe by using a brush or high-pressure water
P U | BREAY R EFFR
Cause of the failure of various Effect is temporary and periodic work is necessary. RN
Valves and maChineS @3&}5&‘ HVAC éﬁ{%g — B BNER Sl RS PR E] - ‘ ®

Damages on the HVAC equipment \6) ESEAELHAHA=><Y
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Energy efficiency changes by Scale thickness in the HVAC system

Carrier & Beatrix A Experimental data by Carrier & Beatrix

f MX 0.5mm - FAPts § MX 0.5mm < ¥Pts
v N18% T A vi|l nW WN16% 1A
' ‘ NW  113% mA

*  Incase of 0.5mm scale thickness * In case of 0.5mm scale thickness of the heat exchanger

« of the heat exchanger ) ) -
« Absorption refrigerator power : ~16% additional use

« Compressor power : ~18% additional use
P P ° « Turbo refrigerator power : ~13 additional use

v' Increase rate of required power v’ Variation of compressor required power

with pollution degree (scale thickness) with pollution of condenser tube 125% . g =
Fouling Scale Fouling Scale g F’/} 3&‘ Fﬁ J‘t 7K% 'a]— J’A & rgj
POWer factor  Thickness POWer facior  Thickness L 3 ) VAN %2 VAN ~
%)  (whCkal) (mm) (%)  (Wh'C/kca) (mm) % """""""" / é\- 120% HEA /E\;g[ :? 5& F%'f& HEA /E\ﬁkﬁ$
O e attias e c s s
000000 | 0000 220 000040 010 ;} " / g 115% e :Absorption : /
-4 : /0 |7 o q . .
WG | A e B | e _/___ g p :refrigerator: Removmg or preventing
55 0.00010 0152 275  0.00050 0.782 gf - : a 110% ....................... E ....... b .............. .: Scale Can Iuce energy
000015 | 0244 27 000055 0823 3% ! S . roo . .
2 | o5 20| e | e Rl 9 105% :refrigprator: costs by increasing ene
§ é E g.f .......................... efﬁC|ency
ks == e = i 0 lean . :ca:: : 0.000¢  0.0006 0.0008 UCJ 100% | | . I
0.00035 0518 | 429 0.00075 1189 Condenser Fouling Factor (m?-h-C/kcal) - 02 - 04 05 06 08 P ‘_T‘,
I
Thickness of Scale (mm) ™~ @
Source) Carrier : refrigerator handbook Source) Beatrix : scale removal & prevention equipment company

"Energy loss of vapor compression refrigerator by scale
- fouling factor of refrigerator manufacturer design criteria : 0.0001
-actual fouling factor of field operation facility : range of 0.0004 ~ 0.0006
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SRD AH™ N The necessity of the SRD

VR /| o Aya fadyY . MéE20500 &ESG

. . . M REEBHRRME X
Gerfect solution for water/energy/chemicals sav@ Installation location of scale removal equipment

carbon neutrality 2050, and ESG management *mi  YHmMi R yD

Installed next to the cooling tower

(or cooling circulation water storage tank)

R BIRTH
Prevention of
environment pollution SRD
8K
Electric energy saving Building

Water saving '

Circulating
cooling water

YRt 3 3P E

Reduction of the Reduction of the

+ Heat exchanger,
. cooling facilities,

chemical cost maintenance cost o

HERRBHE
Efficiency improvement
B ENAR R IR SRS ®

of the heat exchange 6) === | = e




SRDA W i COf

The effect of SRD Environmental aspect

u Reduction of Water Blow-down & Chemicals (Scale

Inhibitors) MEffectof savingWater & Wastewater

Waste waterreduction

6 B P F920507F HEA CarvonNeutrality 2050

A y ~ >y & 10 %

0§
) Lo

i EnergyLossReductionof HeatExchanger

FbSavmgeIectrlcenergy& Reducinggreenhousegas
CO2 emission per 1kWh electricity

a/"" £
(06mm$ca|d3 15,%

y Y

.
y A

Electric Energy Saving

0] O

Carbon emissions reduction
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The effect of SRD Cost Reduction

0 J A Operation Cost Reduction Simulation
Asd O GHG Reduction Simulation
( 0] by Electric Energy Consumption Reduct)
> 8 B tbtn 2893& 87 1om 813y o
204569 © L W Aerlstalaon Annual Electricity Usage Annual CO2 Emission
- 224,261 e Reduction( 1 2 %d) Reduction
S &, $55,712 Saving/ Year 394,200 kW 186 CO,eq Ton/Year
§ Where, 1kW = 472.4 CO, eq gram/year
= ; % V DO A CostSaving
8
o CO2 CER* CoStving CO, CER CostSaving
* (Based on the Korea market pric€Based on the EU market prite
705 7052 1108 Lo . $4,596 /Year $14,183 /Year
' = - T
% Electricity C;memiccal Cost  Chemical Cost Pipe Cleaning Cost Water Usage Wastewater Total
g nc:: :sage;o: ) (olpe :I;ea:\er) (I\o/hcroI;cndAe) ) I.xCos; . E:::,:Zt | . *CER s wb n_ﬁ. E&Agk E .
2% - - . - - . Certified Emission Reduction
-2 % 19%
o
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| SRDAIT QA

Comparison of effects by introducing

o0

9

boshill Category

SRD

SRD

SRD

ﬁﬁ Remarks

Without SRD With SRD
1~2 41 Ft
54“&3&7—"5’Cooling facility cleaning X Wy ERNRER Saving huge cleaning costs
1~2 years term
: - CE PSS SLES VTR g
7 5p K B H A Foplow-down of the cooling water O X :
Savmg huge water usage, costs and Prote(t*r‘.g water resources
4 E Sk A A R R
R KR ¥ \aste water disposal 0O X . } -
Saving huge costs and Protecting environment
FERCER > BRERAEALE AN
B5 36 A6 5o Antiscale chemicals O X ) _ _ ‘
No chemicals are needed and Contributing environment protection
A Bactericide 0) A T H T0-80% &4 M ¥ savavle 70-80% of usage
E K #$5E k!’ﬁzsavablehuge CERR VRSP LA 251
& % Electricity cost : : -
huge energy loss amount Saving huge costs and Reducing carbon emissions
sk HVAC etk M & & il &r A M R4k
# RIVACHR % &4 X 0 GRIE S S ELE T 8
Lifespan extension of the HVAC facilities : Eextending lifespan of the HVAC facilities by removing scales and
without using chemicals and mechanical cleaning
AA/REWE - RRMEAALWER - LEAET
ER 3 202030 2~3% , : e e
X Production/generation shutdown, no cooling energy to the building,
Main operation shutdown 2~3 days

refrigeration warehouse and so on
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7 Product Overview

7 3 A P
Scale removal equipment by using electrolysis technology

A Caz2+Y¥ yy Mg2+¥Y yy

SIO2Y) o"yWw CaOY o y AN, o
® 4.5 OY ~TAmM} N Amt B D & z

I¥Pts] m{ - Pts

Scale formation in the pipe of the cooling system is prevented by ' Cooling Tower - Scale Removal Equipment

automatic discharge after extraction in a form of CaO(Calcium oxide)

reduced on the cathode through the electrolysis process of Ca2*(Calcium), el

Mg?*(Magnesium), SiO,(Silicon dioxide) dissolved in the cooling water. Scale Rerf,‘;\fZ.yEt;f,ipment
o mi ] HVAR M 1 YSPCm} y 4

v o N M  AFRPsMA FRPis )

Q 1}

mi R 4y 4k | YMPsbz Q ¥y

LYv B QARPsA 2 YW - -8

= | % | ARG

k Capturing reaction on the cathode ) §

While the cooling water is circulating in the HVAC system, the SPC takes o .

away the scale inducing materials from the existing scale attached to the . A

circglation system sucf?as the cooling tower, circuslgation pipe, heat XT38 G 7K (ROW - DIW) 72 3Rty

exchanger, etc (EHP - GHPNot applicable to the waters (ROW, DIW)
T and equipments (EHP GHP )

The cooling water after losing cation (scale inducing materials) through
electrolysis reaction make the combining power of the scale attached on ., ®

the inner pipe weaken gradually in order to keep an ionic balance. 6) (=] == | B == T "



K H o
Scale Outlet

Ens (&)

Reactor (Electrode)

\C BRE ) pemi

allaler Control Panel
LY W g P

Temperature Sensor ’ A
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Pressure Sensor

( BEpk o )\

Cooling water Outlet

BEPAAT
Cooling water Inlet




Of Main Function

S ¥ oa
Automatic Electric Current Control

10.2 LCD
TouchLCD Panel (10.2 |nch LCD)

' = 2|
Automatic Electrode Cleaning

C ] “Ol¥Pts .
Automatic Scale Discharge

4 a (PC&w )
(Option) Remote Communication and Control

( = 'Hib w
Automatic or Manual Operation (PC & Mobile Phone)

SRR A=A PR ®
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-Y ny

Screen Design t Premium (Touch panel type)

98 10:50
2018-02-16

QUTLET TEMP

0 0 0 0 0 0
m

K € a

NO

RIS

Applied Voltage (Electrode) (Option) Remote
Communication & Control

Applied Current (Electrode)
Applied Current Setting
Forward Time Setting
Reverse Time Setting

SOL V/V Off Time Setting
SOL V/V On Time Setting
Date &Time Display
Operation & Stop Button
Alarm On/Off Setting

Set Value Increase button -

OO0 B00O0OOCOHOOLOOO

Set Value Decrease button
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N Application

MO HXV i mi AN A Applicable to all areas using the circulating cooling water system

@

i

K% R G5

AR SH Water-cooled Refrigeration
Heat Exchanger Compressor Machine

BEL\ |
\v4.

PASETY

RS

Cooling Tower

Extrusion Line

\4:m /[/m\ | WarehouseRefrigeration/Freezing warehouse \

'3 y vV ¥y I/ 2yN: & Ny fi Vo =7V y NFf L
Manufacturing : Semiconductor, Display, Electronics/Electricity, Food & Beverage, Refinery, Chemicals, Steel

9 3 mills, Plastic processed goods, etc.
Target €E£Ed : GYVEE = yYyM e@y OMiy Mi |
Customers /| arge buildings : Hotel, Large office building, Department store, Shopping center, Datacenter, etc.

e N . yA Miy Y% y EE Acy 4 A€
Public sectors :Hospital, Convention/Exgenter,Airport, Power plant, Large laboratory, Government building, y.
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W Installation Case

I 7 Pts

Installation of scale removal equipment at industrial site

1. & % Model : SPC-1000A x 2ea

2. e85 ] Operation Period : 05 August, 2019 ~ Current

3. KW EHE B # Scale Collection Inspection Date : 30 August,2019
4. 22 % 3% 5% Installation Facility : Cooling Tower 1000RT x 3ea

M| ARPs w( L3 ¥
g o pf Q
YKih 3= R H LA Ny

~ Picture of scale collected in the strainer (3 weeks after operation)
- —automatic discharge function off status (switchable to automatic
discharge mode after confirmation of manual scale collection)

ENENRF R IEASEROE ®
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W Installation Case

| BAWPA 2af 0K & ES,

v'The color of collected scale depends on the water & air quality
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Installation Case _Scale Composition Analysis

A B B (ANYH HFBE ¥R £ - (SPC-10004)
= o Sl Npas o9 A2 23| A
SiO = % e 1.74| KS L 3316 : 2014 (E8)
TEST REPORT Ca0 % = 52.7|KS L3316 2014 (28)
213810 27|E WA DRUZ BSYE) TEL (043)211-6144  FAX (043)211-6148 m % - 1.74|KS L 3316 : 2014 (68)
HEMES @ TAK-2021-174212 Y X0 2807y SOs % = 0.12|KS L 3316 : 2014 (E8)
o B X:ENy NHRHRYUR : 2014 128 21 Na:0 % = 0.00! KS L 3316 : 2014 (E8)
= LN -8 AESESUANYIIRH)
F A BHEE HFA MEP U2 1, 4778 (IS, HANBE7ISUTH)
BT 101 ST SR A NS U NBOZ NG AR SN RN 1t B 2T L2,
H B o (AN HFEE K % - (SPC-100A) Aa{A42| 7 2L1S BHOIX(www.Kr.or kr) E QR code 89l FHs#iLICE
2.0 e B, 4T, 33 3 A8 BOE NBH 4 HOU, 85 0je ASE ST
1 NgZEy 3, 0] MEE SE(Wus ZeHet FASI0), A W FG olapm/TlEe AnA) FasLch
i Ayus @9 Na7E #mz Nygd
S0: % - 1.74|KS L 3316:: 2014 (£8)
Ca0 % - 52.7|KS L 3316 : 2014 (Z8)
MgO % e 1.74|KS L 3316 : 2014 (E8)
CH % - 0.12[KS L3316 2014 (8) ~N [ 4 v
—_— BRPO M u € Y
-85 MES(@RgANRIeH)

BT 1. 0] SEAE AR} HAIR AR N ARYOR AHE MM UM REO O BUE 2B8X Y00,
SHOIXI(www kir.or k) = OR code 8191 JHs #LC,

SRR e C aO( o) ) 7 ) Y + 52.7%
According to the analysis of the scale composition,

CaO(Calcium oxide) accounted for the most 52.7%
: (Reference: KTR (Korea Testing & Research Institute) Test Report)

Hlong ngoung an Gang-oon
I W gae Shten : gy
Tel : 02-2002-3786 Tel : 1577-0091(ARS D-@)
22141 128 1Y
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