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Summary

1. Outline of Verification System
To achieve the goal of reducing CO2 emission by 26.0% by FY 2030 compared with FY 2013, the

Ministry of the Environment amended the ‘Basic Guideline for the Comprehensive and Systematic
Promotion of Waste Reduction Measures and Other Appropriate Treatments’ on January 21, 2016.
The ministry sets target values from the viewpoint of utilization of energy recovery from waste,
moving forward with activities such as effective use of waste as energy sources and utilization of
energy recovery from waste in a given area.

However, many small and medium-sized municipal solid waste treatment facilities (especially those
handling less than 100 tons/day, hereinafter called small and medium waste treatment facilities) do
not have any power generation facilities currently, therefore utilization of energy recovery from
waste (reduction of CO2 emissions) has not been sufficiently implemented. Consequently, in order
for these facilities to utilize energy recovery from waste, pioneering introduction of technological
systems is necessary.

In order to prompt effective utilization of energy recovery from waste and reduction of CO2
emissions, this project changes the DeNOx system. It is changed from the conventional method of
heating flue gas by steam and operating the equipment at a temperature of around 200 degrees C to a
proposed method capable of operating at 150 degrees C using an improved DeNOXx catalyst. This
project aims at converting the use of the amount of steam used for heating into power generation,
conducting necessary evaluation and verification. Figure 1 shows the schematic of this waste
treatment facility and the target region to apply the proposed technology.

1 Operate the denitration reactor at 150 degrees C '

& & instead of 200 degrees C. This makes the flue gas |
| reheater unnecessary. Use the steam saved for !

| power generation to reduce CO2 emissions. !
L

Fig. 1 Schematic of waste treatment facility and target region to apply proposed technology



This project will take two years to bring forward, identifying problems and drawing measures in FY
2019 toward the experiment for verification. In FY 2020, flue gas from the waste treatment facility
will be used to evaluate the denitration performance at 150 degrees C. The reduction effect of the
CO2 emissions from energy sources will then be estimated and demonstrated based on the
evaluation results, evaluating and verifying the entire proposed system.

2. Outline of Project and Results of FY 2019

This project is mainly implemented by Hitachi Zosen Corporation (below, Hitachi Zosen) and the
system evaluation is conducted by the company’s technology institute. In conducting the system
evaluation, Hitachi Zosen received cooperation from the Tamura West Environment Center of the the
wide-area administration Tamura union in the catalyst exposing test. The goal of FY 2019 was to
evaluate the regeneration of the catalyst and to identify problems and draw measures toward the
demonstration test scheduled in FY 2020. The major implementation items and results of this project
are as follows:

(1) Design and Installation of Test Equipment

Hitachi Zosen designed and assembled test equipment capable of exposing the testing catalyst to flue
gas, and installed it at the Tamura West Environment Center. This equipment was designed so that
flue gas of 290 Nm3/h can be extracted from the flue gas duct.

(2) Catalyst Production

Hitachi Zosen confirmed the initial performance, by-product from denitration reaction, and influence
on regeneration for the catalyst used for the equipment in paragraph (1). In order to select the
optimal catalyst composition and production method, more than ten types of catalysts with different
compositions and production methods were then produced.

(3) Exposing Test (conducted by the Tamura West Environment Center)

An exposing test of the catalyst produced in paragraph (2) was conducted. This test was
implemented from January to February 2020, exposing the catalyst for 50 hours and preparing a
catalyst to evaluate regeneration. The measured items of gas condition when the test was conducted
were flow rate, temperature, and concentration of sulfur oxides (SOXx), nitrogen oxides (NOXx),
carbon monoxide (CO), hydrogen chloride (HCI), moisture, oxygen (02), and dust.

(4) Evaluation of Performance and Regeneration

The initial performance of the catalyst produced in paragraph (2) was evaluated. Hitachi Zosen
evaluated the performance by changing the reduction agent's molar rate of alcohol to NOXx
(hereinafter called molar rate). The results show that the denitration rate was 60% and 40% when the



molar rate was four and two, respectively.

After the exposing test in paragraph (3), the performance of the catalyst was evaluated, adhered
substances on the catalyst were checked, and regeneration was evaluated. In order to check the
amount of adhered substances there were any adhered substances, the quantity of chloride
component (Cl) was analyzed. The heat regeneration was evaluated by comparing the performance
and the amount of CI after applying heat regeneration with those at the initial stage. As a result, the
performance after applying heat regeneration became equivalent to the initial performance as the
amount of Cl decreased after regeneration was larger.

During the performance evaluation of the catalyst, Hitachi Zosen measured the alcohol, aldehydes,
CO, and CO2 contained in the outlet gas to learn the concentration of the by-product of the
denitration reaction. The results showed that the alcohol concentration was below the regulation
value. On the other hand, the concentration of aldehydes and CO exceeded the regulation value
according to the increase of the molar rate at the reactor inlet from two to four.

(5) Problem Identification Toward Demonstration Experiment
Hitachi Zosen compared the evaluation of the initial performance of the catalyst produced in
paragraph (2), by-products from the denitration reaction, and the results of the post-test catalyst
regeneration, determining six candidate catalyst compositions for FY 2019.
Problems regarding the demonstration experiment scheduled in FY 2020 were identified and
measures to deal with them were considered.
[1] Initial performance evaluation of catalyst
Problem: As initial performance, the denitration rate was 60% and 40% at molar rates of four
and two, respectively. It is therefore important that the denitration rate at a molar rate
of two is small.
Measure: Toward the goal of 60% denitration rate at a molar rate of two, improve catalyst
activity or optimize catalyst amount.
[2] By-product of denitration reaction
Problem: As a result of measuring the outlet gas, it was detected that the amount of by-products
aldehydes and CO, exceed the regulation values.
Measure: Hitachi Zosen aim to reduce amounts of by-products to below regulation values by
improving the activity of the catalyst in reducing the molar rate.
[3] Evaluation of catalyst regeneration
Problem: The post-regeneration performances were different for each catalyst composition, not
equivalent to the initial performance, depending on the catalyst composition.
Measure: In order to achieve performance equivalent to initial performance after applying

regeneration, optimize the condition of heat regeneration..



(6) Effect of CO2 Reduction
The CO2 reduction effect of the proposed method was verified by estimating and comparing the
amount of CO2 emissions on the three patterns of simple incineration, conventional method, and
proposed method. The preconditions used for this estimation are currently as follows:
[1] Simple incineration
The equipment has neither heat recovery boiler nor steam turbine, not thermal recycling.
[2] Conventional method
The equipment has a heat recovery boiler and a steam turbine, thermal recycling.
Use steam to heat flue gas from 150 degrees C to 200 degrees C, the operating temperature of
the denitration reactor.
[3] Proposed method
The equipment has a boiler and a steam turbine, thermal recycling.
Flue gas at 150 degrees C are usable to operate the equipment as it is without heating it, so no
steam to heat them is necessary. As the condition for estimation, it was determined to
implement regeneration biannually.

Compared to simple incineration, the conventional and proposed methods reduced CO2 emissions
by 52% and 54%, respectively. The proposed method can therefore reduce CO2 emissions more than
the conventional method, creating a CO2 reduction effect.
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RS AR ORER®
1H |l LREBRO
AT AR, (R
ARE DR
L | CO-MRARE =% ikt
WSS (R) DR
Ly | PR A CORE R
e ]
| . G
Ly | GRS
R
s | 1A | AR
oA | RRWEE (B) O
s | FPERAA CORRA
e S B B

RI1BIRLEATF Y 2—LD o b, SFTEEORRICHOVWTIL, B 1-8 [TRTHE

M FNE & SR S5ET T > 72,

® © D)
Al Q MR Q 1 L3 Q A
B DR R
(AR D) (R ) R

B 1-8 S EORBREMFIE




2. EBERR

1 HREEDREIEHRE

B 2-1 12, HFEHERE YL ¥ —IC%E LS RO EERBRIEEO 7 0 — X 2R,
HAVEEEREEE o X — DN T 7 4V Z LFFEG 7 7 OMICEH D 7 T VN N
RBRT A Ry L, A Gl LT, FRER U EEE A~ X ) AR LTz,

—H RNFTT4NE B HiTrv—o
= I (-
e 2 AT PAY.S
RESA
A 100A S B4 5 100A
#a X =4 Bl
17/:—:/;()?2 D ,ﬁ):«“‘/l\ﬂ%
@ @ @—4» <>—®
. . T 100A-Sch10S-SUS304
B h—% 25A
ik B
TI BEFER
FI RS i=E2n
_ ngn PI JEJIER
F A }\ﬂ<~8]\A j M -
: )—HF
< im
F
C) | o
PR
T A RAR—h
8A |
— /]
VAVIAY AV
100A 100A
Jrv

B 2-1 SMTFEERBREED T v—K
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SFITCHE 12 A R B EM 2 LT=,
X 2-2 |ZRBREEE OMEA L, B 2-3 IZEMIRADEE A /KT,

255~

2-2 HRBREBEREAS L

2-3 B
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B 2-4 (2, PRBREE N OBUEICHE A L72fBdn, B 2-5 (S LHROMERAD TH %2

X 2-4 REREEROEEICHERL-ES

X 2-5 BRILEOMEHRE
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X 2-6 (ZRRBREEE K OV RR E AT, X 2-T ISR EZ DO EEERT,

X 2-6 FREREE K OHIEBRER]

X 2-7 REREBE KR OHIEBRER
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X| 2-8 |C HIATPHEFER B & o & — NIRRT L 7 st & e OV 2 o4,
RBEEE L, NS ANRRRT AV ETAVRNECRE L7 7 Ik, FEEND
290Nm*/h DPEH A Z b & H LA ~@5K L 72, 7 U EE A~ R & 9 &Gt
oo Fio, ViE, EEEHEZIT O 2O ORIEEE S RE L,

R

% —

TAVAVAVAY, § 3 b ﬂg A Ju

NAAAAARN A BRI || fiE)7%
VAVAVA‘AV4

BOCOO000CH il

B 2-8 HMTEEHRE Y & —NICRE L7 RABEEE X O
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2.

2 FEHERESHA LD A FxtinRR
FHMEEE SN DD 3 A 2 FRIGIRIOME 23K 2-1 1T,

F2-1 ZEENDO AL MR

No. a AR FRAE ST 1% E3 Ik
1 fl b o> F) AP RERFAM il R DFEVNC K DB EE LA AL X | 2.5.1
Tk L7z,

2 AR il UakBRtg oMERE. fiBE~DFHEM DR | 2.5.2

RCHARMG 21T > 72,
s FAEREO O T A DSHTITA N 2 4EE e
BTETH D,
3 il 2B RS D e RR i AE SR D EIAE R} DR FE % i3 5 7= | 2.5. 3
T L a—L (2. HEAT 2D %E L=,
TILTFE R
€0, CO,
4 = A N HIE BREEAD, Tk, RENTHEZ TR L
CO. B Zh FLat A 770
5 AT X DR B2 FEEMEGR T E -
6 MHAME DR A2 TR T E -
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2.3 fnpEals

fREEDITR & 72D AT U —i3, ITEBOGBRZRME S IR, B4 T4 &8
BN = ANTUIRA LELE LTz, ThEHEM TH D H T AHE~—/S— 2817,
WO, BERR L. ML L7z, B2-9 13X T U —2RE LRtz &K 2-10 1213
kil 2 Z U — % 77 T Alile~~—/ =284 LI2RIL 2 7~ ds

BBREOTASLE, WA X =D, BA T4 hOfEE, JEHEe L X it
2 10 FRELL LR L7,

2-9 MR T Y —ZEE LRI

B 2-10 R T ) —% T T ARHEN—S—IZ8A L72RE
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2.4 BfHLEER

2.4.1 RBROME
S 24E 1 H~2 HORIC 3 [, WLtk % 32056 L7,
BRI O i EIE 290Nm®/h, Al DIREIL 150CTH D Z & iR LT,
HIASPEEREREE 2 o & —2C, W Lk 50 REEEMitE . BEARAFZEATICRiBIR 0 | Al
VEREREATT, A5 ORERS . M OF/ERHE 21T - 72,

2.4.2 HREH

PRI H W= HET A & ikl g TR CERELL . T AT 21T o T2 R 23 2-2 1R,
% 2-2 HASWHER

HEH H TR HE 15
K5y [vol. %-wet] 20. 7 JIS Z 8808-7.1(2013)
02 IR FE [vol. %-dry] 10. 6 JIS K 0301-8(2016)
0 U AR O [g/m’] < 0.001 JIS 7 8808(2013)
SOx i i [vol. ppm—dry] < 2.0 JIS K 0103-7.1(2011)
Ox 0 e [vol. ppm—dry] 110 JIS K 0104-8(2011)
COOY e i [vol. ppm-dry] 2.3 JIS K 0098-8(2016)
HC1 ™ e pg [vol. ppm—dry] 15 JIS K 0107-7.1(2012)

*1 BRI 12%4 5

2.5 f4ge - BAEHE

2.5.1 tHaEEET
F 2-3 ([MERERHm SR A2, BRI AL R ) T I DR TERY 72 Sl 2 V2,
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# 2-3  PEREFHME S

R [C] 150
N, 2R [vol.%-wet] | Balance
0o R [vol. %—dry] 10
Koy [vol. %-wet] 22
NOx D Ji 7 [vol. ppm—dry] 153
AVE2 [Nm/h] 6.0

*2 R AV (Area Velocity) [Nm/h] = H A@EE [Nm’/h] / MlUfERERE (o]

B 2-11 %, BFFEETOPEREFHAM R ORI 2 773, MERERH SRR O 1 Ak & 72 5 &
2T, 2R Noy NO ZIRE LARISEA LT, £, KETAa—TRA LT, 7r
EDKSy, BT D X D2, R I THRBEIRITEA Lz, BREBICTKRET Va—
NDEFET D EICEVRTOHT ARG L, BUSEHTEA LTz, OGO I 3 Al

REIITEHY . RGO AH & 0 NOx % Nox #HZ THRIE L7z,

7K

NOxgit T a—iL
S
MFC--~vA7nmn—a fr—7
fii it
NOx#F <—
HER

B 2-11 MEREdHmEEE O
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NOx 3HZ. M 2-12 12 -t FHaT 7 =V A4 = ZAERSH#0 ECL-88A0 Lite %
fERH L7,

N h

4ECL 8840

O UP N D3 LUy

X 2-12 NOxEHODEBHE
Hih . Y > ar 7= 1Mo AESHEDOR— L=

fil i DMERE 2 R TAH R I, NOx FHOMIEMA S, K1 LV FEH L,

(RSERA L O NOx I — [USERH 110> Nox )

X100 (1
OS2 1 D NOx ) )

A= %] =

10 LA BSOS U722 filfieod 5 5 PERE R AF 724K A~F %5 FiootE B2 T o il ol | 2 5z
R U7z, HERERHNIE, EAEE X THR LT,
K 2-4 (TPERERFARRE R 2R,

K 2-4  PEREFHliRE R

it A = (%]
HELRK T ICHI/NOx £V L

4 2
A 60 35
B 51 25
C 48 28
D 33 15
E 45 32
F 55 40
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F/LEE A TIE, MR A DIBAEEE 60% L RAF Ch olz, EAE 4005 2 ([Z8 b S ¥
B T ORBED BLRERA T A - 7223 ML F 1T E/VE 2 (ICB W TR ER 40% & BiF CTh -
(BIEDNINEL R BIFE, T ax MIAETE D), bz Enb, #%ib
D 13.C0: HIBZh AL Tl MEREDS RAF Ch o 7oA A, F AW TRE LT,

SR2 AT, BV 2 OSMET, BUREER 60%0 BAZIZ AT T, fEEOEER LH D 0
IR D B b 21T 9

a’r

2.5.2 BAEFHEE FEYOREE

il U ekl 217 o 7o AR Z DV T INEV AR LS K D MERE D B b & el L 7=, MERERFAM X
# 2-3 DERIFITTHT 2 72,

INEVELAE D JFTEIE, R4 22 B, IR S 5°C/min. T 300°C £ THIE L, 300°C
% 3 WM. IR E CTRIE L7,

o, MEAFARIMEICAE YO RIEND D0, it X BoiriEE 2 AV TE 2-5 O
A CHIE LT, MEMORIL, WHEMS (Cl) ICEB L THaMr Lz, BHEICERLE
Hf T, ZhE O CHEM L CE RS A X D RS, ek TrEgE
FibEp & 2T HEB I3, REXABOIMEN B Y | —F T kFE (HCD 1X
PALER L DR TH T2 TH D,

B X AR EEE X, A B SN T 7 o = 28> SEA1200VX A2 L 72,

X 2-13 A XROMEBOEER
HL RS A SN T A ADR— L=
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HOL X RO Cl Dot 2% 2-5 1R T,

F&2-5 Cl DIHTRME

bk EE I [kV] 15
HER [uAl 150
T4 NH — Cl H
TR "E

R 2-6 ([THERHERE R A m T, THEREARRHIE 1228 1ImvIE & BAEMDOMERED )
HIMERERIZEICEIE LT D 2 &2t ACL &iF, Wi LS EARIC, EORE CL &N
Wl Z R L TND, MRMNERD T2, —FRICHR S Z LIXTE R0, ACL &1%
UVME L, MEREFRRHME TR 1 ICr S & IHIMERE & [RIZE 1272 o 72,

7272 L. RBERE RIS K 0 PEREARSEHIEAS 0.72 205 0.96 & 7ERDH Y, HAEESWVITEN
RoNDT20, MEFAD M Z ks 2,

#2-6 FHAMERER

PEREAE XHE AC1 & [wt%]
FELAK
FA S OMERE/ WIIMERE il Ldhod Cl & — A GO Cl &
A 0. 72 0. 05
B 0. 88 0.21
C 0.96 0. 26
D 0.94 2. 08
E 0.78 0.16
F 0. 88 0. 05
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2.5.3 BEIERYMOHERE

HIPERERHmIFIZ . (AT ZADT v a—n 7T e R C0, KOO, DI 2 5
fit U7z, Al T O IR HIME & PERERHAF 0O 7 R AT kE R A F 2-T 1T,

FERIL, AT AOT )V a— /WREIIHBIEU FTh o7, —FH T, 7T NRE,
CORPEIISUSIRA N DF/LHNB 2005 3.4 E K& B L@ < 220 BfilfEE Ealo7-,
B2 FEFEORFITIE, VA L 72 S TR R AT, I T & e
52 & HET,

#2-7 HHMEE T2 HriER

NE DS Ham A
HH LM Ta—) | Ta—i | TAATE R o2 0,2
(1) [mg/m’] [mg/m’] [mg/m’] (ppm] [ppm]
ﬁfﬁ%ﬁ - - 800(*3,4) 70(*3) 30(*6) 73: L
HLHIME | KRBT - - L 51. 5% 300 L
FH A 75 36 - - 2L L 300 L
3 739 343 102 65 65
FEAK A
AT 2 483 186 56 38 49
e 4 992 715 104 40 49
HHEEF
2 522 315 58 20 49
*1EVEIE, AR NOX B/VRISKT T 5 7 v 3 — LBV B O R E RN
*¥2:C0 & CO [TMIMIME, HEME b ICHERIRE 12%#5
*3:H L TE R DM & 2% Wt 2 BREEICET 25011 (BRESHELRSH) .
FHARHINSE, BIERE L
*¥4: A K )= AT INTNa—, AT Tia—), Tk,
AFNZF NI N ATFAAL I TFAr Ry, XRoPy, My, L0,
MN)smuxFLy, FhI7r7unpxF Ly, BigAT IV, BTV, BET T,
~FH D&,
x5 L TR AETRBR B DR AR 2 BIfET THRA ). B4k, BIREL, (RE 2L L
2, WIE TGOS CRHE LI RE
%6 il [ 2B ARD XA A% VHRAEIESETA KT A )
* 7 A HAVERER TG IRF (2 S g HE 10 C A A3 i L 7= 5
*8 I E 1A
T — LYEEE . IS K 0095:1999. JIS K 0114:2012
TOTE REEE ;- JIS K 0303(2012)-8. 1
CO J2JE - JIS K 0098 (2016)-7. 1
CO, JEFE : JIS K 0304 (1996) —6. 2
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3. CO2HIEzNER
HMREAD, ek, BERD 3 ¥ — 2o T Co, AR ARE L, BB
HPEkRA. HR20 o, IR A il LT,

3.1 AEFHDOERTE LHIREN
3.1.1 AMRSEH - Btk

BRI AR A 7, BERY — U REEN 2, BB E I ThRWEA L Lz, K 3-1
\ZHHBER O 7 o — X &R,

(KN4 NG e

B =S s | [E2]
EAE 72 L

X 3-1 HMBERIO 7 o—X

3.1.2 AREH : kK LRREHX

PR ERERIT, FA T, RKY— U REEN DV . BB ATV, DDA
AT LERT D6 L L,

R (150°C) 1. 1k (200°C) XV ARz 50CFFbid, Ko>T, 2045
DAEREREIHNT 255G L Lic, ek, BEXTIE, BHFEIC 1 BIEEEZTIZLE
L7,

B 3-2, X 3-3 ([ZFEEEM R CRIF S D 280 (EHEy 2 el | 1m2CHE D 2 AL
M) o7a—XERd,

3-2 1iF, WP AP T, NI T 4 VB BITRESUSE RN B DA DN T,
RN ERERD 7 0 —K %2R d, MERK T, GRPET AL PE T A FEINEAER C
P A % 150°C2 6 200°CIZFHILT 223, BENXNTIIHIMBANAE L 22 | KK EE
M L, REZME L, = 3T —IH Co, DYEHENIREZT ).
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itk

BR5—CURER

3 )

e e pre
BOF 45|05 0 & mpme |  mos | UER

150°C 28 200°C~5-ik

FRA-EUREH

b3

BMBFE

ng

t?w\

2= s =

mﬂﬁﬂai

BtAH
| 28 | ol

REARE, 150CHE £MH /A
3-2 NI T4 NI RICBHRIGE R B BHED T n—K

3-8 (T MR A A UBE T SUBAERE B I RSB 28 8 5 B3 12 D1 T
PERA L RERD 7 0 —R a7, BEXTIHBRBEIER OPEN 2 25 60CH 5
200CTiF7e <, IB0CAFRT 2721 TL < FiMEZ 90CIER L, =x/LF—
RO AT 5.,

ETA_CoRER
A
.s I
B s TR NN I e e
#0500 S0 e mmme | | | ER

60°C 75 200°C~F-i
140°C 43 O i 0 /L % — 1

RAA—EURER EMRER

Ttk

nvi
2%

o

bk
wE

-

HAR
Em#s

=

]
RsE

e

60°CA>5 150°C~FiR
WN0CHDRIBT RN —EH
3-3 BATEMEERICHHERICERHLHEDT7 1 —H
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3.1.3 RELRMFORE
fAS S 2B L, M OREEIT> T D 89t/ H D Efiisk D FEARUE % AT, 100t/
H (=50t/H X2 7)) Ofasic#iE L, kA, #EXTo o HERLRE Lz, Fu)
FEFE LI EE Clx, K 3-2 WP A, ST T 4 VB BITBRESOSES D B D i E
OFANZ N, TOKMETORBEEIT- 12,
REICHWE EARIEZR 3-1 1R T, | FERRy, 2 JFEIRREORERIL, JE7 A
INEGRZIEL & T HIERO SN, kKLY 2L hot,

#3-1 EAHE
HH R | kX FHEIE
i % AR (t/H] 89
%6 AL [kWh/ST FiAZK R &) 130 1 HFEHES 2 AR A
1gE ST AAZRSRE [t/h] 6. 06 5. TA|& S D EHE Z H ki 2 A
SR xR (kW] 787.8 T46. 2| FAZER B X 56 R BB
ofF ST RIAKR & [t/h] 12. 15 11. 52| &35 D 2 Al 2 £ 1
AR s [kW]| 1,579.5| 1,497. 6|FIAZS & X JERIF AT

3.2 CO RAE LHIBHR

FRB =BT D COHAERIT, K 3-2 KU (a) ~(g) DIl A VT, TRid koI
R U7z, HAEERD, 70k, B WP bR BENL 100t/H (=50t/H X2 F)
EREE L, EEWHHEIT, 1FLO 2 FAFHEIR A3 358 H/4E (IETH), 1FH
720 OIEFAHEN 280 H/FE L7205 K HIT, 1 FIEEEHEL 166 H /4 & 2 JF1EfL H 4L 202
H/HEEGE LT,

HARIBERID CO, R A&
= (FTBEENZHED CO JEER)
+  (BAIRER R B8 L DB D o, A R)
= (a) + (b)
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ek o, BB
= (FTHEANCHED CORAR)

+ (s L D EHEANCSE D Co &)
— (BERKDOWAE > AT L OFEBITSE D €O, HlliE)

= (a) + (c) — (d)

#2200, F R
= (I FPEENTHES COTEE &)

+ (it X D AE IS Co A &)
— (BEXOPHE Y AT LR OREIZLED 0o BT E)

+ GEITHIND D 0. FA &)
+ (BREEO BRI RE S 0 R A &)
= (a) + () — (&) + (F) + (g

#3-2 Co.RABDODRESM

HH ol HEAED
b B DR B HF N O FR R E
it 5% FUA (t/H] 100 504/ X2 47)
1 JFEeR A 4K [H/4] 156 | [ Be 0 B8 B HIEN OF5 R~/
2 fFER H [H /4] 2021280 H/4 (4% 7 H EARE)
ELIER [h] 6, 720|280 H/A-X24 h/H
1 JF SRR (kW] 588

i Wt F2AEAE s B HA
S Py e ] soo| T RARIEA DIRS
1k 1 JF BRI 2 EE (kW] 383

. i pE FEAEAE D D HAE
AN 2 R E (kW] arp| LR 5
GEWALER - [t=CO/kWh| 0. 000579 | Ji 550D B8 B SN OFE T E
7T BEENZAE S CO, HEHIFREL [t—COo/ R t] 2. 17 | SO EHIEN OIS RE

7T BEANTAE S CO T A&

= (iseife) X (B@REK) X (F7AF v 7 THER)

X (T ZHEHNCHE D COPEHIFRED

= 100 [t/H]x280 [H/4F]X15 [%]/100X2.77 [t-CO./Hit t]

= 11,634 [t-CO./4E] + - - (a)
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R AT AR B - K DRI E S Co R A&
= (MR E S R EET)) X (EHRE
= {(588 [kW]x156 [H/4]1x24 [h/H])
+ (669 [kW] X202 [H/4]x24 [h/H])}
X 0.000579 [t-CO./kWh]
= 3,153 [t-CO/4E] - - - (b)

TR DR R B L A EITEE S C0, 54 &
= (MBI AL S R E D)) X (EHRE
= {(383 [kW]x156 [H/4]1x24 [h/H])
+ (416 [kW] X202 [H/4F] %24 [h/H])}
X 0. 000579 [t-CO,/kWh]
= 1,998 [t-CO/4E] + + + (c)

WERARDBIRY > AT L K OFEEIZLE D CO, HIlR A
= (B> AT 226 T HMRBBTOMER) X (BEIRE
= { (1} O 2 fsE i o> 38 o B > G H 0
X (100 [t/H]/89 [t/H])} X (EHREK)
= {(746.2 [kW] X156 [H/4]x24 [h/H])
+(1,497.6 [kW]x202 [H/#]x24 [h/B])}
X (100 [t/H]1/89 [t/H]) X0.000579 [t—CO:/kWh]
= 6,541 [t-CO/&E] -+ + + (d)

RO 2T LR OFEEIT E S 0, Kl
= (B> AT 2 &G T HMRBBTOMER) X (EHRE
= { (1P RO 2 JriEiRR O 38 B X ds H 40
X (100 [t/H]/89 [t/H])} X (EIHR%K)
= {(787.8 [kW] X156 [H/4]x24 [h/H])
+(1,579.5 [kW] X202 [H/#]x24 [h/H])}
X (100 [t/H]1/89 [t/H]) X0.000579 [t—CO./kWh]
= 6,900 [t-CO/£E] - « - (e)
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BICHING D CO AR ) IL, F3-3DLHIITRE L,

#3-3 BRAMNLDCO, REE

HH Ml FHEE

PEH A& [Nm*/h-wet]| 20,000[100t/H (=50t/H X2¥F) OhgxdH7= 0
Koy &= [vol. %wet] 15

[vol. ppm—dry] 150

e
g&g%ﬂﬁ% i (nol/h] L1a| = PP AEIND'/h —dry] X (NOx #2/£/10°)
X o / (22.4%10°%)

EILH [mol/mol] 2.0
B T 1| e o [g/mol]| 32.04
- - = NOx #2JE [mol/h] X E/VH
&AM & [kg/h] 7.3 BT 109
BRAINOD = (BuAIFEHEX10% / BxHn =
CO, RAE(f) [t-C0x/ 4] 67.4 X 0,43 F£ (44. 01g/mol) X6, 720h / 10°

Fo, MO INEEAITBEFICER  — 4 —&2 A5 b0 & L, IEVEAICHES C0 %
A5 ()13 50t/ H 1JFCTRAE L H7Z ) OE )& () N HRE L7,

BHEEZRET D7D RO EEZ R 3-4 DEEZAWT FRRO X 2 ICHE L,
K35 DY Lipol,

R W] = R (] X CEENERRE [C]-KRKEE [C))
/ (REMIER [m] / PRIEMEYRER W/ (- K) ]

+1 / REP=EE (W -K)]) / 10°

#3-4 HEBAEICET 5 EAKE

HH Bfw
KA [m?] 24
REIRE [C] 0
PRIRATE 22 (m] 0.05
TRIRA B R W/ (m-K)I| 0.044
KB R (W/ (m*+K)J| 12.886
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% 35 HEERE

R [°C] SERNERIRLE BN &
T2 s | T [°C] [kiW]
FE 0 300 150 2.97
PRFF 300 300 300 5.93

W, INEVEA 1 ENCRE T 28 &4 3-5 KO 3-6 OfEZHW T Fitd ko i
BH L7, o, FARMERIE 5 MR, ARERRERIZ 3 MEM L Lm, 7. BRI 1.5
L7,

# 36 BHAEBREHICERTIREEERE L LB

AR E & HEEL
(ke] [kJ/ (kg * K) ]
i il S v 1,541 0.5
ey = — L 4, 152 0. 8372
VAN 370 0.5
S 1,593 0.5

50t/H (14F) OMEAFEA 1 [ENCHEH3 28 )& [kWh]

= (FEFRFOEE [kWh] HEERRFFOE )& [kWh]) X225 1.5
= {(RIHE R [kel X B [k]/ (kg - K)]

X (BT [CI—BisAIREE [1C1) / 3,600 [s/h]

+ R (kW] X FIRREE [h])

+ OBoBcEE kW] X ORFFiER] [h])} X2 X2 [Bl/4E X L85 1.5
= [{(1,541x0.5+4,152x0. 83724370 X0. 5+1, 593 X 0. 5)

X (300—0) / 3,600+2.97X5} +(5.93%X3)]) X1.5
= 702 [kWh] - - - (h)

EFREDOFER G, 100t/ H (=50t/H X2 4F) TIMEAFA 242 2 [[] (=42 1[5 X2)
1THO%HED COFARE () % TRt L HICHE LT,
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100t/ H (=50t/H X2 47) OMEFEAI ES 00 R AR [1-C0,/4F]
= 50t/H (147) OMEFA 1 ENEHAT 5E & [kWh] (h)
X2 47 X2 8]/ 8 X B AR % [£-COy/kWh]
= 702X2X2x0. 000579
= 1.63 [t-C0Oy/#E] « « - (g)

BB — 2 TO COFEA R L HIZNRIE, R3-TDHY Lol
K 3-421%, F3-T CRLEZ R —2TOCORERESR VT 7 Cad, BEBER &

L, ERAIT 52%, FRERRUT 54%D CO, AR Z bivi,

#3-7 CO.FAER LHIBRRE

. CO, F&4E & I EUNEIES
g [t-CO./4] (1) A [t-C0,/4F]
HARIRBER 14,787 | = (a)+(b) 0

PRz 7,091 | = (a)+(c)-(d) 7,696

R 6,801 | = (a)+(c)—(e)+()+(g) 7,986

[t-CO,/4F]

16,000

14,000
12,000
10,000

8,000

6,000

CO.R4=E

4,000

2,000

0

ESfi)se Al R REER

3-4 CO, HAENHK
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3.3 aX+RE

LR 60%Z 31T D IERA K ORISR IR 3-8 (FI#1) | 3-9 (&EER) |
BIEAIERITE 310 D XY ICiRE S,

T, T BIRRTEI & Bk L, 50t/ B X2 0 ISR S 9 5 il B A B % 4
Grard, —J7, [EER] SIIARBMNNAE L LIZGE 2B L, 600t/ HOWHO 38 47
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