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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
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What is Scale? phdts PURT %

The deposited substance of mineral solids (Ca?*, Mg?*, etc.) 'K 35 B

on the interior surface of water tube or heat exchange unit [Scale blockage in the pipe]

K A2 n g | amghmaetas s

- 1L : v'Scale inhibitor example
Problems by Scale OREE§:-%: 1 fhemlcal treatment

ERA ELZER XS -

\‘.t P B%.Eﬁ_?f_ o Using harmful chemicals to remove Scale

fluid transport capacity AR EWBRKIE -

No perfect removal & prevention of Scale

RALECEER G F R BRAKN H#-

Needed chemicals and wastewater treatment costs v/pjpe cleaning example

@4~ B 2 Physical treatment

AR FHEHBKFR -

Cleaning pipe by using a brush or high-pressure water

4 2, 12 7z 9 - 2 SE O =

en EREFPEBEXH MREY B TFFR

Cause of the failure of various Effect is temporary and periodic work is necessary.

valves and machines 4k HVAC &9 £ — 6 ... 3
~ -
Damages on the HVAC equipment ) ESEHLA>=>Y
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Energy efficiency changes by Scale thickness in the HVAC system

Carrier & Beatrix 7§ % #d3 Experimental databy Carrier & Beatrix

#2#HFY 7 0.5mm5 & k5
§ @ B A 2 18%3 ¢ i) 4

« 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

Powe ulin,
OWET factor  Thickness Power
(wh'C/kcal)  (mm)

(%)  (wh'C/keal) (mm) (%)
000000 0000 220
0.00005 0076 242
55 000010 0152 275
0.00015 0244 207

0305 330

0.00040

0.00045

0.00050

0.00055

0.00060

0610

0671

0.782

0.823

0914

Source) Carrier : refrigerator handbook

v’ Variation of compressor required power

with pollution of condenser tube
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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

#F22#HEY 5 0.ommAE & kB
€ T ki A 2 16%%E ¢ e 42

FH R k45 A 2 13037 ehif 4

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

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

125%
¥ 120%
7 | I IV ——
O
2 115% e Absorotlon /
£ 4 refrlfzerator
1R e o S
g 110% : ho :
9 105% :refrigprator
% o w—
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& 100% | L 1]

02 04 (05 06 08

Thickness of Scale (mm)

Source) Beatrix : scale removal & prevention equipment company
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Removing or preventing
scale canreduce energy
costs by increasing ene
efficiency ‘
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SRD ¢ & 4 The necessity of the SRD

Bok/ER/RICFEROREFRAS R PERY 20505 K{ESC F 2
M RERBHREME X

Perfect solution for water/energy/chemicals saving, Installation location of scale removal equipment
carbon neutrality 2050, and ESG management X RAAIrEE (L rREER-kE) 238

Installed next to the cooling tower

(or cooling circulation water storage tank)

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

ooling wdter

Water saving '

Circulating
cooling water

DAL S B B #E
Reduction of the Reduction of the

Heat exchanger,

1 ‘ ¢ cooling facilities,
chemical cost maintenance cost QgL Compressor, et
RERXTBRKEF i

Efficiency improvement
BN ENAERFIZSPROE] ®
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The effect of SRD _ Environmental aspect

@ ok warersaine 6 5 P F2 20507 BEA Carbon Neutrality 2050
ok psege i FRA (IR — 4 ki FOBABBAREFL > FULE & RORE

> Reduction of Water Blow-down & Chemicals (Scale > Energy Loss Reduction of Heat Exchanger

Inhibitors) - Effect of saving Water & Waste water - Saving electric energy & Reducing greenhouse gas
B CO2 emission per 1kWh electricity

./,"' -En &

(@B mm Sua,le—> 1
-y N /

X

b 0
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PrY 4 e )

0 tTIwre

Electric Energy Saving

Waste water reduction T L R P A
Carbon emissions reduction
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SRDirdx % % 4 & &
The effect of SRD _Cost Reduction

Dl % &2 X% Operation Cost Reduction Simulation

‘JE. fi F T 33 GHG Reduction Simulation
R > § &t i # by Electric Energy Consumption Reduction)

B ok 3 ‘ 289,847 . . -
FET 5 be oot \ Farptr 3 g FE-F g
. % %15 W Morhsialton Annual Electricity Usage Annual CO2 Emission
- 224,261 P Reduction (12% | ) Reduction
5 .
2 % $55,712 Saving / Year 394,200 kW 186 CO, eq Ton/Year
K]
g Where, 1kW = 472.4 CO, eq gram/year
3 ; % & 4 % A CostSaving
8 .
- CO2 CER* Cost Saving CO, CER Cost Saving
* (Based on the Korea market price) (Based on the EU market price)
oo e, T e e $4,596 /Year $14,183 /Year
% UEIectn(c:ltyst f;::"ccla:ai::; ChemwaEst PipeCI;gCost WaterU_sage Wastemeter Total % 1~ 2
52T S, e P e CER:BEHNE
3 ‘g (ﬂ — Certified Em|55|on Reduction
el - EEED
o
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Comparison of effects by introducing SRD

o0

9

boshill Category

$ESRD

& SRD

ﬁﬁ Remarks

Without SRD With SRD
1~2 41 Ft
5‘3‘&'3&7—"5’Cooling facility cleaning X Wy ERNRER Saving huge cleaning costs
1~2 years term
! , BEAEMAREE 8 AT R
7 5p K B H A Foplow-down of the cooling water O X :
Saving huge water usage, costs and Protecting 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
P53 AL H & antiscale chemicals 0) X ) _ ‘ ‘
No chemicals are needed and Contributing environment protection
A Bactericide 0 A ST H T0-80% &4 M & savable 70~80% of usage
E K #$5E k!ﬁ¥savablehuge CERE VRSP BEE T
& % Electricity cost : : -
huge energy loss amount Saving huge costs and Reducing carbon emissions
s HVAC skt ik A & & il 8 pp K6 @ R4k
# RIVACHR % &4 X 0 GRIE 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 > LEAT
EREMAR 2-3% st b ot
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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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 Kabbr Y gl 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.

£ R IS .’f_HVAC,; o fl“IkF% SPC#-i4 gpgé' {I?J'Ik I
% BAIHFE f&wﬁ E ks kst
FEFA

*N’“ﬁmﬂﬁ%*%%ﬁ+( kime $RFT)
5 RHEF LR F vk s 4 B Nk
FRI TG

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

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

circglation system sucf?as the cooling tower, circuslgation pipe, heat XT 3G 4K (ROW - DIW ) 72 3 g

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

Electrolytic
Scale Removal Equipment

Vo f B4 55 B

- Capturing reaction on the cathode)

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
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% F PR (..e’;—';*}#_) Equipment Overview (Structure)

K H o
Scale Outlet

Ens (&)

Reactor (Electrode)

LINEL Control Panel
/ﬁ}i@h J& 3B P
Temperature Sensor /~  BHES

B BNRRF /SR =] ®
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( BAERES
Pressure Sensor

( ArpkH o )\

Cooling water Outlet

BEPAAT
Cooling water Inlet




a # 5t Main Function

. p &R ]
Automatic Electric Current Control

10. 2+ LCDfg 4% 4=
TouchLCDPanel (10.2 inch LCD)

B #s T AR
Automatic Electrode Cleaning

i Bk
Automatic Scale Discharge

BRG] PCE £148)
(Option) Remote Communication and Control

<: ffs  £ fedk 1€
(PC & Mobile Phone)

Automatic or Manual Operation

B BNRRF /SR =] ®
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Screen Design — Premium (Touch panel type)

98 10:50
2018-02-16

QUTLET TEMP
15¢

0o 0 0 0 0 0
| AN |

NO

OO0 B00O0OOCOHOOLOOO

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 /SR =] ®
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J& #* Application

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

R

Refrigeration
Machine

7K % R HE M
Water-cooled
Compressor

BRIKE

Heat Exchanger

|- HEN
|
S

Chiller

Extrusion Line

Coollng Tower

F B .4 % /4 % B Warehouse :Refrigeration/Freezing warehouse \
WP (LEW -HAZ -T3/T4 &R - R R " ER - HBR BRI ERFER
% Manufacturmg Semiconductor, Display, Electronics/Electricity, Food & Beverage, Refinery, Chemicals, Steel
3 %éﬁ 14 mills, Plastic processed goods, etc.
Target — Jigiefrp A URFRCFEAT BEY o HHY SR
Customers /| arge buildings : Hotel, Large office bmldmg, Department store, Shopping center, Datacenter, etc.
ARV FRBEY o B F TR A URRE RS

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




% % % b Installation Case

BT R ERIER A

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

EREY b avkeR P (2 EE 3 @)
- ERIE M PRE
(Fo#ip BRImRE SR B aE5Y)

, i o | Picture of scale collected in the strainer (3 weeks after operation)

' "= —automatic discharge function off status (switchable to automatic
BR— : — discharge mode after confirmation of manual scale collection)

"ﬁ,‘% B3 H Installed Picture

ENENRF R IEASEROE ®
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2 % B Installation Case

A}

Tef Blerrkipenggd Btk ez § & F

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

BN ENAERFIZSPROE] ®
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Installatlon Case _Scale Composition Analysis

Al 2 P (AHUH BFIE QX F - 1(SPC-1000A)
EYOND ASIAN HUB, TOWARD GLOBAL WORLD
IOt tpy 1t TR tans wom EEE
A~ Agas o9 AlzTE x| Mgy
Si0=2 % - 1.74 |KS L 3316 : 2014 (E8)

S TEST REPORT Ca0 % - 52.7| KS L 3316 : 2014 (E8)
£ 13810 2715 YA DKUS WVSYE) TEL (4312116144 FAX (043)211-6148 Mw % - 1.74|KS L 3316 - 2014 (58)
A : TAK-221- 722 U 4 9 X A0 RHOY SO: % = 0.12|KS L 3316 : 2014 (E8)
o B RNy NUJBUR : 014 128 21 Na:0 % = 0.00 | KS L 3316 : 2014 (E8)
o H B:(FueME ‘ge: 7
3 A:SHNE NTANER BUR | 78 (IS, HANBERURE) 8 £: NEs(aRaanied)

B I: 1.0l SFME AZXITH AAIS AR R Ali!_i N!ﬂ AMEM A BBl O BUS =S Y20,
A 2 B:(AHYHBFBE ¥R % - 1(SPC-100A) 32| TR M2 BEOIX](www kir.or.kr) EE OR code 891 7Hs #iuct.
2.0l SN 82, 43, FI N A—S—SSQ—RN&I#M B 01202 ASE SHLCL
1 NgZEy 3, 0] MEE SE(Wus ZeHet FASI0), A W FG olapm/TlEe AnA) FasLch
F Atys a8l NEE 2ax At
$0: % = 1.74|KS L 3316:: 2014 (£8)
Ca0 % - 52.7|KS L 3316 : 2014 (Z8)
MgO % e 1.74|KS L 33162 2014 (E8)
S0s %
%

o : Sl e 2 i’i’ | =AW

LIS A o|5w=m7wmuwuuuunnuananam:wnmw,
|81 SIOIX)(www kiror.kr) E OR code32 89 He#iLICE,

A e S C aO( § fL @g) g .E-_ & g ’ ~“_‘; 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)

oy Goury lin Gang-oon
1 % #uY TIUYUR : HAY
Tel : 02-2092-3786 Tel : 1577-0091(ARS ©—@)
22141 128 1Y

BN ENAERFIZSPROE] ®
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Installation Case _ Water anlity Improvement

A 27 B &7 C =+

I8 P items | H - unit % #13(HT6%)

FEH R (H142=) EE A S &L After B ¥ ZEW % E(¥392%) 3 AR
Before  After Operation Improvement Before 0 . Improvement Before After Operation Improvement
Operation (After 142 days) rate Operation ( Aftgf;athgar;ls) 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- &
(REE)  me/l 116 82 29% 128 82 36% 184 81 56%

M-Alkalinity
(as CaCO3)

*¢The improvement of water quality can be varied with initial cooling water quality

and environment of installation site.

B BNRRF /SR =] ®
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Installation Case _ Existing Scale Removal

AAEE KR B EY X R160% BMABBRAH FX1050=

Comparison of the upper tank status of the Comparison of the heat exchanger status 150 days

cooling tower 60 days after installation after installation

AAPER R ER B % %1353 AArEE A RBEY XK 00 3
Comparison of the cooling tower eliminator status fter installation

SERELIAR ZEEB 64T

ZZHEH(] Before operation
sl L After 34 days operation After 64 days operation

Z78E1% After operation

Z25E% After operation

Comparison of the cooling tower coil status oo days

) ‘ t l‘! A '
i BIEE N 8

LEARICR .
After 96 days 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

SRD-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

SRD-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

SRD-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

ElENEFF=l IS ERNE]
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& & |57 Sales reference

Do R L AR B0RE 2 FH B0 KA (G TK#X AR LA AER)
Sold 150 pieces of equipment to 80 big companiesin Korea, Poland, and Vietnam (LG Chemicals, TCK, Lotte, Toray, Chungbuk
National University, etc.)

> P EE? #T R 2§ % F B HanwhaQcells - Bexco ¥

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

> P EE AR RERS 170 % SRD 26 51 ~ iR (T X

Currently preparing to introduce SRD 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 EFRRFER I R EARIERATIEE

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

ENENRF R IEASEROE ®
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orYouvuCQoperatiohon

MRS RRAT

a8
ait /24800t AR E R ETE225R21 (1 - 218 )
TEL : +886-2-22982888 FAX : +886-2-22988828
FE8E /62345 BRI EALIIT63R 240
TEL - +886 988512102

iy

WP/ MPIHEAE & 2285 41BA435
TEL : +86 59-2529-6328

ZW/ ZHEFESH ISR AR ITI5-2-402
TEL : +86 136-9691-9207

AE I HEArEamRENRRERMIT230403
TEL : +86 151-9027-1250




