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With carbon neutrality, environmental pollution prevention technology

A Company protecting the future of mankind
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k35 % 2 Scale - Troublemaker

¥ J oo 3
What is Scale? B4t STHRT R

Kbedris o - A CKEE 0 R kD BB fRAFRRE T
KTk RRBAROMBEERET > AAED
K3 KA R el s § R B R R R R AT Rt

The deposited substance of mineral solids (Ca?*, Mg?*, etc.) -K 35 )
on the interior surface of water tube or heat exchange unit [Scale blockage in the pipe]

ki § A2 R A
Problems by Scale

P R

fluid transport capacity

,ﬁ » /2 A » P
R gh I o
electric power
consumption

€n SRR 2B
Cause of the failure of various
valves and machines

@ 1« & EJ2Z Chemical treatment v'Scale inhibitor example
ERAEILREER IR -

Using harmful chemicals to remove Scale

FEREBHRAKYE -

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

Needed chemicals and wastewater treatment costs v/pjpe cleaning example

@F 2 Physical treatment
ARl FHEESHBRKEFR -
Cleaning pipe by using a brush or high-pressure water
MREYERFHFR -
Effect is temporary and periodic work is necessary.

Ny ‘
@iﬂéﬁi HVAC élJ 'f% % — 6 BN ENER RS R AR g ®
Damages on the HVAC equipment ) ESEELA=<Y
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Energy efficiency changes by Scale thickness in the HVAC system
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Carrier & Beatrix % S #icdg Experimental databy Carrier & Beatrix

#EY 0. 5mn5 & -k
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« In case of 0.5mm scale thickness

 of the heat exchanger

« Compressor power : ~18% additional use

v' Increase rate of required power

with pollution degree (scale thickness)

Fouling  Scale
Power factor  Thickness Power
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Source) Carrier : refrigerator handbook

v’ Variation of compressor required power
with pollution of condenser tube

t

on (%)

ePower Per Ton Percen

at 4.4 Sucti

Hors

Condenser Fouling Factor (m?-h-C/kcal)

* 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

#%

s kg A 3 13%3E 7 erif 42

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

« Absorption refrigerator power : ~16% additional use
« Turbo refrigerator power : ~13 additional use

Energy Consumption (%)
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Thickness of Scale (mm)

Source) Beatrix : scale removal & prevention equipment company
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Removing or preventing
scale can reduce energy
costsbyi mcreasmg ene
efficiency
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eSPC & & $ The necessity of the eSPC

Bok/EN/EG T ER PR E A R B AR 20505 RIFESC ¥ =

i . ) X REHREME
Perfect solution for water/energy/chemicals saving, Installation location of scale removal equipment
carbon neutrality 2050, and ESG management X REAIEE (DA IrRR-kE) 338

Installed next to the cooling tower

(or cooling circulation water storage tank)

A BB T
Prevention of
environment pollution

Building

8K
Water saving Electric energy saving

Heat exchanger, cooling facilities,

£ @
g el ) 3
I compressor, etc.
L

v" Example of the install location

YRt 3 3P E

i RO6E of 2 bui B
Heelaie) @i Reduction of the ‘

!

stall location

-~ B
Lo

chemical cost maintenance cost

HEBRBE

Efficiency improvement
of the heat exchange

(next t0 the cooling tower)

K R 3

! Cooling tower




eSPCenie® _3p 35+

The effect of eSPC _ Environmental aspect

@ ‘4 K WaterSaving

PR ,j(#k‘%é;'frfb gmn (k) -4 ’J\'f‘-"/}é\' R
Bk e g

> Reduction of Water Blow-down & Chemicals (Scale

Inhibitors) - Effect of saving Water & Waste water

O RRK

Waste water reduction

6 z5 P Fu 20507 HEH Carbon Neutrality 2050
REEIBFORNERL > FETR & FCER
F g

» Energy Loss Reduction of Heat Exchanger

- Savmg electric energy & Reducing greenhouse gas
CO2 emission per 1kWh electricity

4724 C0, eq. grany/kW

/11 -En 1N

i
- . (Q.fgmm Seale—> 15%

&8 %
— Electric Energy Saving

D

Carbon emissions reduction
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A r"é%‘%ﬁ Product Overview

7 PRI ISR R

Scale removal equipment by using electrolysis technology

W T fREARB R0 Ca2+ (45) ~ Mg2+ (4)
SIO2 (z§ivm) 1 CaO (§ “4F) e A &}
O Brisp bt Ko bbb Y E b ek o

.
k¥ - AT IR R
Scale formation in the pipe of the cooling system is prevented by i 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),
Mg?*(Magnesium), SiO,(Silicon dioxide) dissolved in the cooling water.

¥ 4 4rk BHVAC} st¥ Jkp* » SPCi-i4 g :

Electrolytic
Scale Removal Equipment

, 9 A

% FARER f&mﬁ WE ks srkie g

FEFA -
wAREER RS )%*—if%%‘ﬁ—* ( kige 2HFF)
B RAWFAENE Y ki S 4 BRI > Uik w 4

FI Lo % (&fﬁ#:ﬁsﬁ}%

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
circulation system such as the cooling tower, circulation pipe, heat X 2 B 75K (ROW ~DIW ) Fo 28
exchanger, etc. ( EHP - GHPNot applicable to the waters (ROW, DIW)

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) E n I_ n >< Y



eSPCersc & % K & A
The effect of eSPC _ Cost Reduction

DAl %‘ & = A% Operation Cost Reduction Simulation

& E F T 3HIR GHG Reduction Simulation
13§ > T 4t i # by Electric Energy Consumption Reduction)

g4 Belore hstaletion 289,8& A5 AR A ) x E - F i ﬁ(,}é\#@ v
254,586 FHE W o talton Annual Electricity Usage Annual CO2 Emission
224,261 P Reduction (12% | ) Reduction
,g % $55712Saving/ Year 394,200 kW 186 CO, eq Ton/Year
§ Where, 1kW = 472.4 CO, eq gram/year
% ; % & 4 = KX CostSaving
i
* CO2 CER* Cost Saving CO, CER Cost Saving
(Based on the Korea market price) (Based on the EU market price)
70z 792 2115 14’1047'0-52 3,526 35, 2820 55 $4,596 /Year $14,183 /Year
g gct,yst (oChmen ameaycont P Claning ot Watﬁlffa * e * 297 22% ok
i ME e LB, w0 L
2 U ﬂ . - . . Certified Emission Reduction
® 3 |z°/ 19%
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5132 eSPCenz % vt iz
Comparison of effects by introducing eSPC

o0

9

fitcSPC #ieSPC N
i Category ; X fhisk Remarks
without eSPC with eSPC
1 -2 40 Rt
k&ﬂ&ﬁ'*Cooling facility cleaning X Wy ERNRER Saving huge cleaning costs
1~2 years term
: BAAXENAKPRA REAKTR
7 5P K B H A Foplow-down of the cooling water O X y :
Savmg huge water usage, costs and Protectmg water resources
4 E Sk A A R WUR
R KR ¥ \Waste water disposal 0O X . } -
Saving huge costs and Protecting environment
FERAES > ERRAEAE AKX
B 36 A6 5 Antiscale chemicals O X ) _ _ ‘
No chemicals are needed and Contributing environment protection
A pactericide 0 A T#pE T0-80% 4 M F savable 70~80% of usage
E K #$5E k!’ﬁ#savablehuge CERE VRSP LA E 51
TR Electricity cost : : S
huge energy loss amount Saving huge costs and Reducing carbon emissions
sk HVAC ety M & & 8 Fr A M F 4k
#RIVACHR®E & X 0 GRE S S ELE T 8
Lifespan extension of the HVAC facilities i Eextending lifespan of the HVAC facilities by removing scales and
without using chemicals and mechanical cleaning
AA/BREME - ERBAALWER > LEAET
X R EA R 2-3% , _ 5% .
X Production/generation shutdown, no cooling energy to the building,
Main operation shutdown 2~3 days

refrigeration warehouse and so on

BNENAR T IZSPROE]
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H

wE R (Bi) Equipment Overview (Structure)

K H o
Scale Outlet

nE (&)

Reactor (Electrode)

LN Control Panel
Temperature Sensor .. 5

B BNRRF A= RO =) ®
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Pressure Sensor

L

( Bapk o

Cooling water Outlet

BEPAAT
Cooling water Inlet




a # 5t Main Function

5 i3 T oA oo
10. 24 LCDfg 15 ¥ L BEREEH >
TouchLCDPanel (10.2 inch LCD) utomatic Electric Current Contro

B ¥ T AR
Automatic Electrode Cleaning

B deptackis 9
Automatic Scale Discharge

B REH (PCE +18)
(Option) Remote Communication and Control

Automatic or Manual Operation (PC & Mobile Phone)

< s £ i

B BNRRF A= RO =) ®

G BARLCA><Yy



¥ FEF- (A4H5Y)

Screen Design — Premium (Touch panel type)

98 10:50
2018-02-16

QUTLET TEMP
15¢

o O 0 O 0 0
m

NO

OO0 B00OO0OOCOHOOLOOO

BALiE
Applied Voltage (Electrode)
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

Set Value Decrease button

U et 1|
(Option) Remote
Communication & Control

B BNRRF A= RO =) ®
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J& #* Application

P ATF R FIRA EroR Sk SuindEs$ Applicableto all areas using the circulating cooling water system

Water-cooled Refrigeration Machine

Compressor

BRIKE

Heat Exchanger

(- I
|

ok Ak

Chiller

Extrusion Line

Cooling Tower

F B .4 #/#% % B Warehouse :Refrigeration/Freezing warehouse \
Wi LER -HF-FZ L3/ 855 - RAHB - "EE - BER IR IERFER
% Manufacturing : Semiconductor, Display, Electronics/Electricity, Food & Beverage, Refinery, Chemicals, Steel
3 %éﬁ 14 mills, Plastic processed goods, etc.
Target i p.mp A AUPMH TR A7 CBFP o EFT 0B o
Customers /| arge buildings : Hotel, Large office building, Department store, Shopping center, Datacenter, etc.
MR R BT A F TR AU R KA RS

Public sectors :Hospital, Convention/Expo center,Airport, Power plant, Large laboratory, Government building, etcj




% % % b Installation Case

BET R RN A

Installation of scale removal equipment at industrial site

1. & 5% Model : SPC-1000A x 2ea

2. B8R Operation Period : 05 August, 2019 ~ Current

3. KW EHE B E Scale Collection Inspection Date : 30 August,2019
4. 32 # 3% ¥ Installation Facility : Cooling Tower 1000RT x 3ea

WiRE® EavkIER P (F £ 3 iF)
-PERAASMBPRE
(P33 p BRI B RREEL PG
- 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)

"ﬁ,‘% B3 H Installed Plcture

ENENRF R IEASEROE ®
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A}

2 % B Installation Case

o B FlevkIBegEd B KT et § B F

v'The color of collected scale depends on the water & air quality

N
&
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Installatlon Case _Scale Composition Analysis

Al 2 P (AHYH HFTE MR 2 - 1(SPC-1000A)
GEYOND ASIAN HUB, TOWAR u\.wwi: uuam
mEE S HE NyES o9 N2 23| NEgy
el 0k Si0: % - 1.74[KS L 3316 : 2014 (E8)
s TEST REPORT Ca0 % - 52.7|KS L 3316 : 2014 (E8)
£ 13810 2715 YA DKUS WVSYE) TEL (M3)211-6144  FAX (043)211-6148 m % = 1.74|KS L 3316 : 2014 (ﬁ)
HHNES : TAK-2021-174212 B4 YR 128 079 SO+ ot = 0.12|KS L 3316 : 2014 (E8)
o B RNy NHJBUR : 014 128 21 Na:0 % = 0.00 | KS L 3316 : 2014 (E8)
o A 2:(Fdee -85 HESAIVANYIIEH)
L3 41 BYEE ATA NHT BUR 1, 772 (NS, UAUBEISAFH)
Bl I: 1. Of MBS SEXTRAAIE AR R AIZHOR A Nw AMRM TH BB U BUE 2SX Y20,
A 2 Z:(AAYH IFBY A1 - (SPC-10MA) 43A42] Ti9| 212 SHOIXKI(www kir.or kr) = OR code= 891 7Hs #LICE.
2.0l 4EME 8%, 4T, B A A-sss_im-#u_m S5 0[2(e) ASE ST
| NgZEy 3. 0] MEE Sh=(us ZeHet FASI0), A W FT olap/TlEe AntA) aseLch
i AHYS a9 N2 FE] At
S0: % = 1.74|KS L 3316:: 2014 (Z8)
Ca0 % .2 52.7|KS L 3316 : 2014 (Z8)
MgO % = 1.74|KS L 33162 2014 (E8)
S0s % = 0.12|KS L 3316 : 2014 (E8) »
T % - 000/ KS L 3316 : 2014 (E8) ‘fg %’]{ f‘-_—'[ é‘ A\ A\ *ﬁ ’

-85 NESERRANAILH)
T EEEERREE CaO(§ v 4m) 3 £& % » 552.7h
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 ayn: auy TR oy
Tel : 02-2002-3786 Tel : 1577-0091(ARS D-@)
2214 128 1Y

BNENAR T IZSPROE] ®
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Installation Case _ Water Qqality Improvement

A 27 B af Caf

IE P items | H > unit % #£13(HT76%)

FEH R (H142=) EE A S &L After B ¥ FED X E1(H392%) 3 AR
Before  After Operation Improvement Before 0 . Improvement Before After Operation Improvement
Operation (After 142 days) rate Operation ( Aftgf;athgar;/s) rate Operation  (After 392 days) rate

& &
T ¥

Electrical nS/cm 970 676 30% 771 547 29% 17,000 4,940 71%

conductivity

TH R
(REE)  me/L 161 81 50% 123 91 26% 1,120 1,100 2%

Ca Hardness
(as CaCO3)

$A B
(REL) me/l 61 35 43% 44 31 30% 2,830 325 89%

Mg Hardness
(as CaCO3)

M-d& &
h}_ﬁ(ﬁﬁy) mg/L 116 82 29% 128 82 36% 184 81 56%
(as CaCO3)

+¢ The improvement of water quality can be varied with initial cooling water quality and environment of installation site.

B BNRRF A= RO =) ®
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Installation Case _ Existing Scale Removal

AAEE kR B Y % K605 #OBEREHS % EE1503
Comparison of the upper tank status of the Comparison of the heat exchanger status 150 days
cooling tower 60 days after installation after installation

heitdi

Z2H8E1% After operation Z25E% After operation

AR R AR EHEY F K136 AR EAREHY X KR oo %
Comparison of the cooling tower coil status oo days
after installation

Comparison of the cooling tower eliminator status

i /R il i R1ET R
FEEEIE 34K THARO4AR LEARICR
After 34 days operation After 64 days operation After 96 days operation

ZZHEHT] Before operation

Z78E1% After operation



Product Specifications

R
Model
B #%3%E
Target Facility
8 4
Capacity
BN/ HEH B K

Suction/Discharge
Height

NI F

Input Power

fEZ H A
Power Consumption

TiaE 4

Electrode Life Time

FH

Pipe Diameter

Rt
Dimension
£F
Weight

SPC-300A

Cooling Tower 100~300RT

7m3/hr

8M/13M (MAX)

Single Phase AC220V/
60Hz

2.7kW (MAX)

3years (5A, 365 days, 24hr)
Water Supply-40A,
Water Discharge -40A,
Dranage-40A

W:1150/L:960 / H:1250

310kg

SPC-500A

Cooling Tower 400~600RT

10m>/hr

8M/13M (MAX)

Single Phase AC220V / 60Hz

2.7kW (MAX)

3years (5A, 365 days, 24hr)
Water Supply-40A,
Water Discharge -40A,
Dranage-40A

W:940/1:1500/ H:1250

380kg

SPC-1000A

Cooling Tower 700~1200RT

20m3/hr

8M/19M (MAX)

Single Phase AC220V / 60Hz

3.6kW (MAX)

3years (5A, 365 days, 24hr)
Water Supply-50A,
Water Discharge -50A,
Dranage-40A

W:940/ L:1640 / H:1440

440kg

ElENEAF F=l 1= SRS
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& & |57 Sales reference

Do ER A AR B0 AP R1505%kE A6HETK-FX AR R FE )

Sold 150 pieces of equipment to 80 big companiesin Korea, Poland, and Vietnam (LG Chemicals, TCK, Lotte, Toray, Chungbuk
National University, etc.)

B HEEY BT TF % F A& > HanwhaQcells - Bexco #

Currently contacting thermoelectric power plants, air gas plants, Hanwha Qcells, Bexco, etc.

D P DG B RERS 7 % eSPC 25 31 xR X

Currently preparing to introduce eSPC on full-scale to all industries in Korea in collaboration with the Korean government

G s @LGHE  @LGHeA: @LGuEH PGCEsut PO

(&) roxal cansonarour

L] F e - — XAIS| | IS8
NV ot TORAY w  soubrain Nitto ~ @M. zzot EslljsjeiE

Esui. sHehtbT | O Q eussz | @aie @omeauwmo
BT Lorre oy ampnics | ZUIER  TUEALA

@ IH  Guimanen G wfoor.— “samyang"*

KYUNGIL .
A/ BuMIN MYk DOOSUNG TECH 0 @uzny _
RS EARRFER LI R EAREERAT AL

“Many customershaven’ tchosen yet. However, no customers regret their choice of our product”

ENENRF R IEASEROE ®
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v for Your Cooperation

HMATRERRRAT

a8
ait 724800t A ERIETE225R21 (1 -~ 218 )
TEL : +886-2-22982888 FAX : +886-2-22988828
FE8E /62345 BB IBEALIIT65R 240
TEL - +886 988512102

i

WP,/ MPIH AR & 22857 41BA435
TEL : +86 59-2529-6328

ZH/ ZRAFROH AR ITI5-2-402
TEL : +86 136-9691-9207

AE I HArRamMAENREERMIT230403
TEL : +86 151-9027-1250



