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1 Seesion hliclean sinand,Gas 2021.06 2021.06 Air and Gas Treatment
Treatment

2 API 650 2021.06 2023.04 B M A

3 Cadian 2023 2023.04 2023.04 EH A

4 SF Pressure Drop 2020.01 2021.06 Duct % HYZH HA|

5 | Industrial Ventilation (19th,20th) 2021.06 2t7| 8l Duct A A M

Perry’sS Chemical Engineers’ 2021.06 "

6 DS A
Handbook

7 HY -2t Hand Book 2021.06 2021.06 Hif 2t4 A

8 Cf7| @ Xof &t 2021.06 Cf7[ 2 &X| 7=

9 a7 A E XA 2000.02 2021.06 Duct &4
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CERTIFICATE OF DESIGN REGISTRATION

H 30-1246426 &

A 30-2023-0043307 &
20234 118 03%
2024¥1 011 109
LR ]

ﬂ‘l’! LR ll'l‘flﬂ ’“"I'fuli LR

ANERR ou
UV (670202.443000%)
YNE 2NA CHOI2ZM143 Y 25, 1078 20208 (HOJ0|§, 408 Yojo| KAy

FRA O
BUR(ET0202 ++++5es)
WIE 2RA ORI Y 25, 1078 2022 (OL0| 8, WEROO| M)

fio| CIXRAIE TCixelmmy, of w2 Cixte!l & Kol SRIAEF
sYyuch

This is to certify that, in accordance with the Design Protection Act, the design
has been registered at the Korean Intellectual Property Office.
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KOREAN INTELLECTUAL PROPERTY OFF|
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Korean inlelectual
Property Office
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AQ-23A111
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ISO 9001:2015 / KS Q ISO 9001:2015

BYGWIAE#S AT W W

cCO"

K Biyuny Choat

ATy R O WY

LR PR

f mao e nen
\ﬁ U5 S HA WP HHAE 16EE 1 5H ZMAEHRA. GHERH

anrrcare w0 AS-22A262

@ojo =g aM
Site

8715 WAl O|0IR 4LIQN ITHA CH 407882

ISO 45001:2018 / KS Q ISO 45001:2018

O THE FOLLOWNG ACTITES

LEPUBELL LR ERTE L]

JAS-ANZ H Original Date of Certiicaton Date of lssum
e-a- Date of Expiry
25 Jan 2025

| M Bpary Coal

APPROVED BY
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GUARANTEE
. (\[e)9]
CLIENT PROJECT CAPACITY DATE FUEL Chemical REMARKS
BEFORE /
AFTER

45MW

T=2tof| L X| & #1 HRSG B & MH|(SCR) A A| X &t A x| Z A (503,000kg/h) 2021.04 LNG Ammonia 9% 25/5
2210} L= EFXI A M XF M %] 45MwW : o,

20| 4 X|&® #2 HRSG Et & A H|(SCR) A A X| & A XS A} (503,000kg/hr) 2021.04 LNG Ammonia 9% 25/5

HUQIHEH=F HRSG #1227

StALFEHFY S 0,

ot HEENE S| 7|2 S0F A MK EAF 150MW 2021.07 LNG Ammonia 9% 25/5
AMOIMEMEH HRSG #2357 | o

ETRYeey S0 7|4 S0k HE AK|EA 150MW 2021.07 LNG Ammonia 9% 25/5
AMOIMEMEH HRSG #337| .

ey SR MH| 7| AS0F HIEH AX|BA 150MW 2022.05 LNG Ammonia 9% 25/5
AMOIFMENHM 25 HRSG #4357 | .

ShLr s R e SR ) 7| A S0F A AKX EAF 150MW 2022.05 LNG Ammonia 9% 25/5
AMOIMEMEE HRSG #5357 | -

ETIe. S0 7|4 S0k HE AK|EAF 150MW 2022.05 LNG Ammonia 9% 25/5
MOIMEUNMEE HRSG #62 /| o

ShLr s R e SR ) 7|2 S0F A AKX EAF 150MW 2022.05 LNG Ammonia 9% 25/5
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CAPACITY

150MW

150MW

45MW
(503,000kg/hr)

45MW
(503,000kg/hr)

30,000Nm’/hr

80,000Nm’/hr

111,000N m’/hr
7,500N m’/hr

2022.05

2022.05

2022.06

2022.06

2023.02

2023.09

2023.09

2023.12

LNG

LNG

LNG

LNG

SH =

LNG

Chemical

Ammonia 9%

Ammonia 9%

Ammonia 9%

Ammonia 9%

NaOH
Ammonia 9%

NaOH
Ammonia 9%

GUARANTEE
(NOx)
BEFORE /
Nai

REMARKS

25/5

25/5

25/5

25/5

Sox 350/50
Dust 500/20

(ppm)
(mg/Nm’)

60/5
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GUARANTEE
. (Nox)
CLIENT PROJECT CAPACITY DATE FUEL Chemical REMARKS
BEFORE /
AFTER

Ammonia 9%

HLB 22O X|Ita = SA g;':fflﬁii ;}/E s%iTLELi\TLW/S) 77,000Nm’/hr  2024.02 - ii%;f;jla -
sj0pa
SHRLIEUHE i?ﬁ?f;g;nu a5 9 maza 951’125905,\':\:\/"3/ " 02404 NG Ammonia 9% 65/5
ol EEEE if:?;?f;’g—i—ﬂﬂ DA U Tl 951,125905,:;:\::’/hr 2024.04 LNG Ammonia 9% 65/5
SHRLLE UG i?ﬁ?f;gguu a0 951'125905333/ " 202404 ING  Ammonia 9% 65/5
SHRLLE UG if :IE:(S_G%;E@?—DH 2 951’1259;,\':::7 " 202404 ING  Ammonia 9% 65/5
SR LS UG i?ﬁ?f;géuu Al @ g 951’125905,\:'\::7 " 202404 ING  Ammonia 9% 65/5
SR LR ﬁg:istiﬁg;'zlzu 2 8 ez A 950’; 8(?,\'::,13/ " 202404 ING  Ammonia 9% 65/5
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SDR System

Bag Filter System
SNCR & SCR System
De-Sox , Hcl System
Ol & VOC System

Computational Fluid Dymamics
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A
SOx(LHE It~ 57)eF UtSH 0] H Ot Ca(OH), Sciel & 0| 85t= WY e

ALE D29 A~ S AU KU S E=0ol= 2R 0l Dispersers A 56101 Spray
Dryer Absorber0fl 7 &, it~ 2| AMJiAE= STEHM 2ALE X
STHM Sciel 2t ¢S o0 CaSO3, CaF, CaCl,o| Pt8 Md=0| 50 Ol StSME=2
S WolM HEEl = o] PESE ot L HET|0M 28 E

r|r
= =
;
il

Bl Ca(OH). Reaction Mechanism

SO, [/ S0O3 + The main Reaction is

SO, +1/20, + minor Part of the SO, also reacts as follows

H)2 = CaC|2 + H20

F + Ca(OH). — CaF. + H,0
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O|FA| == & Atomizer
T= Two- Fluid Nozzle Atomizer Rotary Atomizer
e Al =& E lime slurryE 25302 el Ao =& & lime slurryE 1522 3| &6t= wheellil S
026t Z At = 0ot ZAt
Droplet Size S4all & 80~ 1504m Sal & 30~604um
S Xty ISk npl;
Maintenance EONIE===Y 1 2HERSTE Two- Fluid Nozzle 2Ct= & F(EHQI 2HILS)
o3y g2l 2.0~25 &8 E Sfefdl 1.3~-1.5 &=
QX B d =
e A5 AFR0| 20 ST Zaldl S0 A48 Br20] H 1:10/92 ABZO0l XS

[
EFsolution 0[0fZ&Z4
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2 Stage Venturi

Single Venturi

p[IE =S

Air Pulsing &cl= Airel 2330 2ol 28 &= 20| OtLIet Air pulsing Al Blow tube 2t Venturi2 0l Xl =
=x 4@ Cleaning systemOilAl M4 &= NE JIF 2 Venturi =HOUAM A SH It 2X 212 2(Volume) Ol 2IoHA 2

3
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2 Stage Venturi= Single VenturiOll HIot01 = CH 8412l SJI1&0] 4 &0 = CH 7mSl BagltAl Pulsing0l Jts
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FILTER BAG A &' COMPARISON

. FILTER BAG &
= B TEFLON + PTFE COATONG P—84 + PTFE COATING FIBER GLASS+PTFE MEMBRANE
= 2k g/m ? 700 550 22 oz/yd” ( 746 g/m?)
e ul mm 1.3 2.5 1.1
=1 = g/em3 0.54 Q.22
g 2 = cm3/cm2/s@125pa 9~10 15.9 2.5
Fxa| o5 PTFE COATING PTFE COATING PTFE MEMBRANE
Fx 2| AHEALRE PTFE PTFE PTFE
Lotz M /7 L2354 R R RE [ FHE 2=/ ci2 F|of
(ob prl =125 L S04 2HERA ( Depth Filtration ) iS04 2t ( Depth Filtration ) F o0 ntErAl ( Surface Filtration )
clmtzic Zo| kg >65 >70 251
= kg >80 >70 231
I 8 20| % 50 O| 5t 50 O] 5t 15 O 5t
= % 50 O] 5} 50 0| 5k 15 o] 5}
DEEE kg/m * 50 ~60 50~60 50 ~60
Cont. Temp. (DRY) 2] 260 220 220
|Peak Temp. T 280 240 240
Maker Gutsche (GERMANY) Gutsche (GERMANY) BHA-Tex (U.S.A)
LOI — VALUE 94 36 100
LHAEAM VERY GOOD GOOD GOOD
Ll S EHAl LHOEG'}E\? VERY GOOD VERY GOOD VERY GOOD
L7 =Bl A VERY GOOD GOOD GOOD
Oxygen ( 15%+) VERY GOOD VERY GOOD VERY GOOD
2 = ShEE oM 5 20| ALE 7t AtBHL7IES
260 C E st 2| alelol M AlSIts ojgT=ol ot g2 HUT=EE =0 2TE
H22M EtMes 25 I2cM e F5
=2 EEE
=l =] CH2 & Zof b|sf &2H5] 27t A 0| SOl A2l LHARA & 2F FEA FrEe
2= Hlof
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. SCR e

NO2| e = E=AH5t0{, 200 ~ 400TC HF0A FSUHE S2
etz 001M, 0 2EH A = gESHMIE 025 2h= H e
UrSo| W20 "X S0l et P 0|2t ofCl. grEM ==

EH = daottelE2o R E
Xﬂ QF BES510f N2 % H20
t‘J%ﬂKI B, NOLt o=

Ay

|_

Ammonias AlZctC},

B Ammonia 2tS Mechanism

ANH3(g) + 4NO(g) + 02 — 4N2 + 6H20(g) AHf(25C) = 389.35Kcal/mol
8NH3(g) + 6NO2(g) —  7N2 + 12H20(g) AHf(25C) = - 653.66Kcal/mol

NH,

Corrugated Honeycomb Plate Type
Type Type

~
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H TURBULENCE
CONDITIONER J'\—,

' Hl SOOT BLOWER
' Catalyst2 Masking &
| Purging & &H2HX

: Al 10-0638279<
s AAattet=0] e o1 el &

: Al 10-0833126 =

$ S0l Y MU S0 BAYS Sot
f AAbel=9| Me| AL
‘\\ I\‘ » S61 S : Al 10-1306845<
PATATINE ) qopg ) fo0ue :
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03

1 2(850~1050C)0IIA =0HBL0I EEMZEAN S2LI0I- £ QA+E MEDS

2
UA
N
£
tou
o
njo

=32 EAZ SEAIA MIAHtE & E
> &8 EXDIEO , RIIEXMHING |, JIEAZ0 S22 | EXNSAHHNER |, 2SS £Xis
> EE NOx MAsE £ , &M SARIXIOF MetA |, NH3 ShipAl =EH&H|0 & &

=22 4NH, + 6NO — 5N, + 6H,0 (870 - 1050C )

sl eIt 2 NH, + O — NH, + OH — NH, Ship

BIS2&Jt =20 NHO + OH — NO + H,0 — &Z2LI0t &t Bt

HeAs

zooe (NH,), CO+ 2NO + 1/20, — N, + CO, + 2H,0 ( 900 - 1050C )
B2 C It Y NCO + NO — N,O+ CO — N,O 9 CO C+2t i (800°C 0I5H)
ettt =M NCO + O— NO + CO — Yats A4 2 Aikst EA SOt
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1. 2 =
g2 N2
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FGD System

Make-up Water

; = Make-up
e Water
L — NaOH -
Naghl Feed Pum
Storage Tank P =
= WWT
| 4
4 L Z Gi .
Flue Gas E z e, Pump
|.D Fan i 2

Absorber
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SO, +H,0 =A
SO reacts as follows

aOH — NaCl, + 3/2H,0

2HF + NaOH — NaF, + 3/2H,0
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* Spray Header
: FRP
* Spray Nozzle : Silicon carbide

1 stage : Single Hollow cone
2 stage : Dual Hollow cone
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~ = (Thermal Oxidizer) (Catalytic Oxidizer) (Regenerative Thermal (Regenerative Concentrator
y Oxidizer) Catalytic Oxidizer)
System
Flow

=

1 . 3 puree sas
26 2= 750~800 C 300~350 C 750~800 C 350~400 C 40 T Olst
do|4 Uy dweh| (Y ugh FAMEY S e SN +Z 04 -
Ao+ /& 40~70% 40~70% 95% 95% -
£ H = =(THC) 3,000 ppm 0f 2} 2,000 ~ 4,000 ppm 500 ~ 2,000 ppm 250 ~ 800 ppm 100 ~ 600 ppm
AR == Mg, e TOu bl oL A2 & =2 HASE ol LRI =& olUXl 2, 0ds
>3 A =d| 2iCt S0 &4 st 2 37| % otS0l =8 HdMel 22 o1 &210] 52
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Pressure (Pa) Velocity: Magnifude (m/s)
43818 29.340

. -18.866 26.691
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-394.97 | 10.796
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2.8484
0.19921]
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-583.02
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Velocity Pressure Stream lines
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Cell Relative Velocity (m/s)
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Pressure (Pa)
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Velocity Pressure Stream lines
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Ceill Relative Velocity (m/s)
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Figure 6. 100% MCR - Temperature Contour
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Figure 10. Droplet trajectories (front)
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Figure 4. Flue Gas Flow (rear)
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