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Microwave Direct Heating Technology

EtaSE AlCie] XRAICH o] &5

Overview

Microwave AH|= DF0t X7 |IHE 0|23t R 7tE (Dielectric Heating) WA Z ChA 22 LHRO|M XN F2

o ==
A 7= A 71E 7|gte] X2| Al A'CE =2 oHX| 222t HE S22 EMS HIEOE X JIF, HE, A Y,
A4, g6 U A7 S| MEE|MH St BN, AR, AF, ot S CHot At 200 &&
Equipment Process
Process Microwave Applicator/ System
Analysis Simulation Cavity Design Integration

He| 22 EY S HXZ| M2 oro|aZ2gol= Generator &
S THEYN ESIE EM BN 7t " A SN AAH”HI E7t ’éﬁl
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Microwave Direct Heating Technology

Key Features
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Antenna A E £t #L%t Microwave 2%
kor A O) d| — 19 E'OEUtoE:'
THOR A 9l Batch 3E Z50f X8 e e b Mioveria o1 | e
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Operating Principle

Microwave= 2f 300MHz ~ 300GHz Fot4= CHEO| A7 (o2 AAE MH|0|ME F2 900MHzEE 2.45GHz

I

CHE AL
THEHA) cho|
i R m==-=
110712 10710 10°-8 10~6 103 100 10 |
R e B ---4----- $----- $- -
2 X} ZEAIZM (N 2 350nm ~ 800nm ) x % 2} .
X =X C
of | 5| e 7R o | ¢ |
M M 2 ! ol <
[=) S (0] ]Il'
HA(E)2t XHAI(H) 2 0|20l EnergyE Zt= IHso| HEl
MicrowaveZ| CHA SZ20f| ZALE|H LHEL| S8 BEXt7HHEA| XS 5 2| HMsHHA 2XF Zt OFEEo| YAsta, o 2bd
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Microwave Dryer System
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Overview
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Comparison with Conventional Heating
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Microwave Dryer System

Dryer Types

X2| the 3 S Z=20] w2k H&54(Conveyor Type)dt HiX|A (Batch Type) 22 F40| 7H55HH, Chfet HEHQ|

A0 U U

ot

Fa ESPNEN=P P

wonn |m.
p |t :;r
Zit|0]of Bt AZET| HIX| A EFR) AT
HONEYCOM Filter ZAZ=7| MM=, S A=EI|
MICROWAVE POWER : 64kW MICROWAVE POWER : 60kW
X223 T/D AX2|ZF: 10 7+ 150°C~160°C

|
y .y,’:). Do

Zidfjojo] EfY 1=
M2 Pouch mw heater AH| Zi#[0|0] EtQ) ZAZE7| SIC DPF QA filter ZAZE7|
MICROWAVE POWER : 148kW MICROWAVE POWER : 60kW &X2|ZF: 10 T/D
UK E|ZF : 2kw x 56ea 7HHHALH

Microwave Application Type

OO|2Z¢0[EE 888 A=Y, HE7| S Lifet S 2H|Z, WE1 FH5HH oKX 22Xl X272t 7F

or
roP
N
>

74H BATCH EfY XXX 85 B4 MW Reactor PVC 2Tt MW I 7|
ELECTRIC SHCK CHAMBER MICROWAVE POWER : 6kW MICROWAVE POWER : 5kW
Q7R 100A Of 4 Ux{2|2F: 1500°C Application Ax{2|ZF: 2700 kcal
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Microwave-Based VOC Abatement System
Kol x] 7[dre] XietE a2 4|

Oto|2240|E 2H JHE 7|23 0|85t HEHIE 122 = S§2A1H VOCs & Roli7IAE 2EXO =2 Lt X2[5t
=]

= et 712 L] ZH|

Overview

ME BHOIM LASHS VOCs X KHTIAS 5{LIZ EO| LHH| LEO| STHAH DL (% 750~950°C, 3
1000°C 0[3H) 0fl4 FL8 Aehola Halstn, 20kW 7| Hch Im¥minel DT FHAS Halgt 4 Q= 188
7hA 2| A

[OfAbEZE -2 ] [ol&t =L - Top View ]

Microwave H7 2= % HAP|% 2EES HU M7sio] oluix] MY 222 Jrerstn, 25 B glo| 2Ust
SIS YYBOZM PNl T2t 9 HKo| Mot M52 TEets A WA

freq(1)=2.46 GHz Volume: Electromagnetic power loss density (W/m")
Volume: Electric field norm (Vim}

HONEYCOMB @

MICROWAVE FLITER o
MODULE

[ Microwave 2EH| 28 [ Simulation ]
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Microwave-Based VOC Abatement System

Performance

CHFel VOCs 710141 800~900°C O ¢f2| 2T Al tHREE2| Foll7tAE 2t thel XM2|5HH, 95~99% 0|9l &2
HAHRES SELLICH EoE Aot I-0|M 2l 7tsTH NOx, CO § 24t QLEE 0| HAEEIX| 240t 2F X 0|1 izt

BHI M| g5 HS

OflAX| RHER (HAE)

v I

VOCs + Oz ~ CO2+ Hz20 + HEAT

________

'Cl"'""""'"'"""""""""""'"

insulation
Heating element for gas
Max 1200°C

U EE E E DB S S S EEEEEEEEEEEEEEEEEEE W,

s EEEEEEEsEEEEEsE s s ...,
- E E E OE W OE OE OE OE O W OmOEmm m omom P

U ES = PN

s Sl SAHHIE MdstH X|5H2l VOCs M| 2E2S |/XIst= 3F

OfH
l
J

High concentration VOCs + air

=%t (Absortion)  E%t(Detachment)

MACRO MICRO
[
3
MESO MESO S
g
q§.
MICRO MACRO

—_————

Hot air

Clean gas
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Microwave-Based VOC Abatement System

VOCs Treatment Process Flow Diagram

S5/ E 7tA M5t X2 37 PFD

X EE 2ol \
1 VOCs 7tA 53 29l

: BuE &7 2l

3. 0f|2 00| X

——— = =y
&

&

-—- - -

VOCs S} A 2| vOCs S| + A5t K| o o4 x| g5
| 9 Bl 2 AUTA0M - B0 pEE UEE 2E/ - AkB17I0| M ksl 2Kl of b
VOCs ’8-“-'—% EE/H A o 3sto] BHEbE yocs U2 s it EEl= 127128 '#7'3|°1
EnEE 718 S3HA g

\ 7|S2E YA HIE 31718 Soll 43 A4 X1EI

M&E VOCsE % = I 2 sH50] Gitet M2[6t, &l B2 1

i

u

8otz 1=E ofHX| B ME| S

Process Flow

i) Fals
M= VOCs 2 ZAt ZE{o|| Microwave 7|22 SaH AtSh IPHOIA At
TRISHO] CH7 | HHES M2t 800~900°CO|A0iM VOCsE 20| SoLXIE 2l
CO2tH0= 27 23 5lof SHo| THeE

SAREA MG EE| 40| G2 THES S8 HSE VOCSE TEE2 53 S D204 eFH Hafstn, 2as Hoju
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Microwave Components

MICROWAVE &=

ot = HofeF Xl ofjHX| MHS 23l 2A|E 185 Microwave 3y 2502, 3 28 St A|AH

1
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2000W Microwave(MW) Power supply

Input power

MW frquncy

MW CW ouput Power
Interface

Available control range
2000W SIZE

1500W, 1000W SIZE

AC 180 ~240V, single phace
2.45 GHz

max. 2000w, 1500W, 1000W
0~5V analogue control

20 ~ 100%

258(W) x 208(H) x 390(L)
180(W) x 121(H) x 244(L)

Microwave Tuner (3-stub Tuner)

Material

Microwave Frequncy
Input power

Flange

Weight / SIZE

Microwave Waveguide

Material

Microwave Frequncy
Input power

Flange

Shape

Aluminum

2.45GHz = 50MHz
max. 6kW continous
WR 340 (RG 112/U)

3.2kgs / 258.4 x 95.3 x 138

Aluminum / Stinless steel
2.45GHz, 915MHz

1kw ~ 100kw

WR284, WR340, WR430, WRI75

E-band, H-band, Elbow, Tee



Microwave Isolator (Circulator)

Material Aluminum

Flange WR340 (RG 112/U)
Microwave Frequncy 2.45GHz £ 50MHz

Input power max. 3kW continous

Insert loss max. 0.3dB

Isolation min. 20dB

Coupler probe Type N female

Water connection PT 1/4 female threads
Water flow Inlet 20 = 5°C, min. 3lpm
Weight / SIZE 6.6kgs / 258.4 x 953 x 172.7

Microwave launcher (Launcher for magnetron)

Material Aluminum / Stinless steel
Microwave Frequncy 2.45GHz, 915MHz

Input power 1kw ~ 100kw

Flange WR284, WR340, WR430, WRI75

Microwave Waveguide

Material Aluminum / Stinless steel
Microwave Frequncy 2.45GHz, 915MHz

Flange WR284, WR340, WR430, WRI75
Type N, SMA, TNC

Microwave heating element

. ' Material SIC, Carbon, Zirconia, etc.

Microwave Frequncy max. 1300°C ( SIC base)
Input power max. 1700°C ( Zirconia base )
Flange Flat bar, Honeycomb, Round bar, etc.
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Project References

LL
HE A

FH|7| $SE : 3kw

AO0| NErHsH 2ok HX

TR/ RSE MEEER 0.5T/D MICORWAVES : 1.7kw
7tM|2t SIC DPF ZRAHZ Filter S PUSCHNER 107T/D 77| =L - 18kw
! MICROWAVE X 7P |oi bR | MICORWAVEE : 60kw
hu|at SIC DPF =3 Filter 1T/D ZFHI|7| PS8 : 1.5kw

Microwave Z4Z

MICORWAVEE : 8kw

MIAE / H2tala s

Mzte) gt 2%

8,000 kcal/hr

FHI|7| FS& 1 0.3kw
MICORWAVEE : 4kw

Boiler & €% 7|

4,000 kcal/hr

FHI|7| S8 : 0.5kw
MICORWAVEE : 2kw

1T/hr

FHI|7| 158 : Bkw
MICORWAVESE : 33kw

(F) 0|2 m(o]

4T/D

FHI|J| 158 : bkw
MICORWAVEE : 60kw

(F)MIZIStoI=

SMT 7|mt
70,000 7H/

HA 15kw / 2 Line

FHI|7| +SE : 15kw

L
HMR 28t o2 St 4.5T/D MICORWAVES : 120kw
> ZFH717| 1S58 : 0.5kw
X LtCHsHT EIMO =Xt L+IT _ T
Mt =t Diamond S HEd= MICORWAVEE : 4kw
" FHI|7| 1ESE : 4kw
fo k=] ZtOF = KFA Lt T
MAE|HAA HiAbE K| BALS ZE, Lt 100 liter MICORWAVESL : 3kw
XA CO2 GAS ZZ! Reactor = Pilot O|&
(_%C_)'ﬂ-g'\_ é,“é‘,‘ Dlsplay Ltmota 3 T/D _7'557'7' __rl.%g_ - 3kw
=2 AZF A Display 2 H4 Sludge HE =S MICORWAVEE : 17kw
. FH7|7| 158 : 1.5kw
Matalei s Mzl HE Lhzop - -
- EP ®IZ SUS AlH| rmorz 10m 72 ZH7|7| TSR 1 0.5kw
MICROWAVE $£ + ZHit AX HEE 150~180°C MICORWAVEE : 64kw
A ZHE|OHOY| A . 2.

SNERES

Pilot 0|&
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Project References

sojaHe xS A, 2RAE 137] dEetz 5 m/D i e
sofuaHe RS ALS, ZXE 257 HZeiz 10 /D o s 3
SMMRIE = 8 12 AxiAy 2| yzeiz 2 lter/3] ., 03w
M= 28 19 AP SHEY| 2SETS | HERZ | 2liter/s] x 2sets o es ok
Z et QO X, YA HEetz 0.3 T/hr o es o
AT e, B gzee 2kg/batch M2 15kw / 2 Line
bl £25 REACTOR HEAE 0-11/D MICORWAVES - 150k
LGslgteina XXX 49 5% MW REACTOR | HZet2 A;Sﬁ’(?a"ticon E%gﬁm%fgossm
LG Hausys PVC RIEt MW ZE7| HEzetz 2,700 Kcal o ?géajvlva%fg W
(%) 2 SAE [ OIY|AOf 5 dEetz 0.3T/D jfgg,'vj‘\i%% oKW
2{AE/2{A|0F T28 MICROWAVE REACTOR|  HZetz 1kg/batch ﬁgég\}viig%ﬂ}m
M2k Batch type DPF ZAZ7| HEAZ 120 7H/D MW FZ 16kw / Batch
H2tz %24l type DPF 4% 7| HEYE 3T/D jggr@'vf\i%g :: %Ofxv
DS ENG MW SZAIR BEtA| dEetz 400 kg/batch o A;\‘,%Eg ko
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RETH] MICROWAVE ZIZZZ7| ] 137/D o jﬁg JS0Kkw
SAME RPF REACTOR dEetz 60 T/D MICORWAVE 800kw 2
LG sf3t AKW ROTARY REACTOR ] 74 BATCHS ,j?ggv'vf\igg Thw
LG Hxt MW + EH HYBRID EIEH] HEelz TpHG A j%é';\',viéfg ﬁi‘x
Oj2HEP o3|g mRE7| Wn| JEeiE f\gghfa‘t’l';t ST | 1 25kw
e EX-FORM 74 HEetz LINE & I\ﬁ?gllqjvlvf\lv%fg e
HPK ELECTRIC SHOCK CHAMBER | HEoi= Jh BATCH MW Tkw : 10kw + 20kw
©a|H|9HH| 9OKW ZgtAH| HEt= 17/D QIZIHF : 100A O &
RECLEEIE AT Ha B A Umetz 5T/D oA 3k
LGOjLixIZ 2 A 5kw REACTOR dzez | 7 '?EE’E')BE%A;@N MICORWAVES : 5kw
ECOPRO HN MW HONEYCOM =7 dEetz ol 3%2;@%% 0.83kw
Zooye M4 POUCH MW HEATER &t | mzeiz WS iy @fg% hkw
ECOPRO HN MW PROCESS SLUDGE 7%7| | d=etz ol4% iy ;_\LE%% R
MarHetu MW #=25H4 REACTOR HEe= A&y MICORWAVESE : 2.4kw

16



MEMO



o
B MUBHE
SUNIL PLANT Co., Ltd.

=AY 2%
S5 HFA| =297 ZUH NAMEHHZE 165, BS
CHEXS} (TEL)

043-236-3054

WA (FAX)
043-236-3024

CHE O|H|Y (E-mail)
sunil@microwave-si.com

ZH|o|X] (Website)
https://microwave-si.com

[m] X% [=]
o)1

-
Note




