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6.4 #11T (Enforcement)
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T~ 2B U

(1)Brady,G.L.,1988:Emission Treding in the United States:an Overview and the
Technical Requiements.Journal of Envinnmental Management,IT,P63-69.

(2)Brady,G.L.,and Bower,B.T.,1981:Benefit-Cost analysis in air quality
management Envirunmental Science and Technologr,Vol.15,N0. 3,P256-261.

(3)Costle,D.M.,1980:New Ways to Regulate:The Bubble Policy.Journal of the Air
pollirtionControl Asso. Vol.30,NO.1P10~11.

(4)Wirth,T.E.and Heing J.,1988:Project 88,harnessing maricet forces to
protect our Environment :initiatives for the new president.
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E2A350mg/Nm® s BE SR B 7E40,000Nm® BT » k7 HR 40 9 BE B A e » — R I 25 200mg /N ®
» ReBIE % 100mg/Nm° o B iR MR LB AT RIBE 2 L inE 4 o

T4 T HEREERSLERELS LR

bl v o# B H H ¥,
PERiE e
HH BEIIESE | MIERIZE | —RHE | B E
300Nm3 /min 407 81
W 500Nm3 /min 350 70 200 100
AR
Vol 600Nm3 /min 331 66
Y
) 800Nm3 /min 304 61
mg 1000Nm3 /min 285 57
/ 100 50
Nm2 | 1200Nm3® /min 270 54
1400Nm3® /min 257 51
i &1L (ppm) 750 150 A 31182 B 1 {55 R #4501
ZEMmE
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EWaELy (mg/Nm3) 20 4 10
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C.HGAIREANBRT ZZERE (C=A-E)
D.EERABERE
HY@RGZERERAZEREBOIREERERBEFMECZRSTIEHROE
mE s
ESIEHBRRBERE
F.EEZFRE
B Ao HRERBRFTHERRBERE
Go DBEEFBERIBRTFHERRBHERE
WEE B &%
HOBEE=ADEEE -MREARZRE+BELERERE-SIZERETRE
F= (A+B+D)-A o +G o -E
BREERL. AP EERILM2408 1)
2.5 FE 10,000 AL TR 1AMTRY £ 1E
S.EHMBRAEMZERERL.89kg(EXKES 0%)
BRALE AR ERS2.36kg (8 KE2%25%)
BREZBRZIEXERR1.95kg(EXKEKS 3%)
1LEHBERNEPHRERBINEENREZE
LEt B G AR EE BT % B EE (B)
&
(1) & Eiif k¥ 815 E400kg/ & &
(2) & Bt K ¥ 1 1000°C #2 v A1 ZE 150°C
Q) B Ei K HILLECp=1.079KI/kg’C (g LL#L)
4) & B h & (RG89 )E1200kg/ & B
(5) 5 HE i A& 1000 CHE G AT E 150C
6) 5 EE A& LLECp’ =0.502KT/kg C (P¥FLL#L)
(N Al ZE S B30T hNE FE 150C
(8)ZZ S AY S H30°C = 350KT /kg,H150°C = 424KJ /kg
BR

60
RIJEE%E%’SE-E&&H:J@‘F—HX 24X 30= 1080

BEM KGRI R IRE
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kg BR KJ
MpX CpX AT=400 X 1080 X 1.079 X (1000—150)C
=) A kgC
KJ
=4.0X 108
BEBASNATBRENRE
BR
Mp’ X Cp’ X AT=1200 X 1080 X 0.502 X (1000—150)C
= A A kgC
KJ
=5.5%X108
KJ
i (5.5+44.0)x 108 H Nm3
NEESANZEZRER x (
KJ 1.2928kg
(424 — 305)
kg
Nm?3
=6.15%X 106
A
2. EBR AR RRETERE (Ao) RIEFRIERE (Go)
B kcal
B EE 2 K E/ETL=6000 >
U 2 #L{E H144 A Rosin equation
0.89H1 Nm3
BEMNBERE= +1.65( )
1000 kg
0.89X 6000
= +1.65
1000
Nm3
=6.99 (—)
kg
Nm3 kg
{E%ﬁﬂﬂpﬁ%(; o =6.99 X (240X 103——)
kg H
=1.677X 106Nm® /kg
1.01H1 Nm3
BHrNZERE= +0.5( )
1000 kg
1.01X 6000
= +0.5
1000
Nm3
=6.56 ( )
kg
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240X 103 kg
1 25 7= K B = 6. 56 Nm?/kg X (——0—0—

&

Nm3

A
SHELBRAMEAFTENRAE NI TSREERE (F)
B 5% (1) 5k 845 A 2 £+ 3F B 2. 36Kkg /3 (& K K259 )
(V8518 1% + 3T 8B 1.95kg /5 (& K %K 3%)
B LMW B30C » EFi S AP EICHERE =R b
@B EE IR REE 5200C » H1REH OBEEA30T o

KJ
G)KHI$2HV,30°C = 2556 ——
kg

=1.574%x 108

KJ
H1,30C =123 ——
kg

KJ
O)Z= RN h200C =475 ——
kg
KJ
h30C =305 —
: o
RNAESOC IR EKKH25%BIEES % » HAMER T RN ERE

Q=MwzK (Hv,30°C —H1,30C)

kg 240X 104 i KJ ‘ KJ
Q= (2.36-1.95) X (2556-123) ——=2.394 X 10°
) A kg kg
TR MFRIEENEE
KJ
2.394x10° H Nm3 Nm3
E = X =1.089X 107
KJ 1.2928kg A
(475-305) ——
kg

4L HHEG AR AT EENEEA
fRER (DR 2 KL P & % 1. 89kg /R
B2 Z KL% B3 1000 CYH AT 50T
B)KLFE A LL#L A5 1.033KT/kgC
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kg
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BEREC)RBENBRT » RAREOTUHMRBKZA °
RIS AP I BB R0=M Co AT

kg 240X 104 KJ
Q=Mb Cb AT=1.89 X X 1.033—— X (1000-50) C
) )= ! kgC
KJ
=4.451X 10°
A

SEGAFTRR ZER BRI ERATRY » —REGHFRAZERE
200C BFENSI EHIRE » B —BRERIRRES00T EABRFEUBREE o &
#HEQ MBERIAFMAFRORE  ITREC

KJ
Q'=1(4.451-2.394) X 109=2.057 X 10°
XBEABRFHEERAC
KJ
2.057X10° kg Nm3 Nm3
C= X =1.940X%X 106
KJ 1.2928kg
(1125-305)——
kg
FRAG AR LR EMNEERA=E+C
Nm3

A=(10.89+1.94) X 10 =1.283X 107 =

5. EAZERED) _
BRERAZEABAOEEBN20BUNAZZEZRES

Nm3
(6.15+10.89+1.94) X 106 X 2096 =3.80 X 106

6.5 BB ER LB RE (F)
PR B =(6.15+1.94+3.80—1.5744 1.677) X 10°

Nm3

=1.20X 10°
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TETHBER S RE(02%)
(B+C+D-A0) X 20.9
F

HERE8E802%=(B+C+D—A0)X20.9

_ (6.184+1.94+3.8—1.574) X 10 X 20.9

= = 189
1.2X107 %
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BLAE R 2 R A R R T B AR IR » R A SUE BB S8 R 5 S M R % TR P ¥
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HRSERIZE ZEHE  RERREIERABSBEMREERGRYERITELZS
# o

LT EBRTSABRERRZER

BEHBEANEEBXRER RS ABERARGRMET » AP EK/17.8% ;
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2. HRET BRI AR V5 M B UE e 2 32 3
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o T FI B 1051 B U Ve #E 8 AR BT » KRR H B 30R R Y5 SV B ik iR B A 12
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1. HBAALY B RIEE B H
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S HREYBRIZE RS '
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21-6
C=500ppm,/

= 100ppm
21-18
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. BESEREEFRERT S ERCHE M RMEES.5~19.4% 2 » HTHS
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VE 2358 38 28 78 RS Qe IR E M RIRBIB I KRR BT - TG R RS o RREE
e B T 0 T AR A B S R B ROBR IR o
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iy T EREE Rt o RIS Y) 2 B R B A A SR B R KR FARHER
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e ERF

) TRFREHEEFREE > BREBREZRSROTSHIERMREE ;s RE80FE6 A o
(2 Anthony J.buonicore,Air Pollution control,Chemical Engincering,85:81-101,
June.1980 o

(3)Kenneth C.Schifftner,Hoqand E. Hesketh, Wet Serubbers, Lewis Publisher,
INC, 1986 o
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b iE AR HE B R EE R (dust) B A/ (fine) EERI T S - ¥ BIBA SR o White REPA
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& & & R #E E(n/sec)
E KN f# M
HREE B EE >
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Cement K R 16.775 19.825
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r
n ifE = 2-13(—])—-)"—1 BT Bt & bof{ & Do

0

—MmE > FERBEMEREERS » GO ERR TR AOER S A » HRER
AE(@ 7)) FTABRFBEE" REN 7EHS KO0 7 /HE

nExfE=1.4(r/Do)-!

n &0 =0.9(r/Dy)-!
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ELER=FHXTH » U REN "BETBES/NENRETHIEE G 58
REAAREYEK > IR ZERL BNEEHTERrERE
t=/2r B ti= De(r/Do)2
LR=EXTBEREN  HERNBEINBILOREMEA0.66 (HHEY) =5 0.7 (H
FEE) » ENEEARFESMNE » AR ZEt=(0.15~0.60)Do » [ E AR
Do
n{fE=3 ——1
t1

Do
nE=2

t:
Do

nx/l=1.5
t1

HRBEAHEKE (G S>b)fE(ES) » HFEHBEMT :

S
niE#¥E=2.13 —— —1
t

S
nEHxiE=1.4 —8o 0

t
S
nHxP=0.9 —0 0
t:
S = / be2+ b2
ﬁ?ﬁéHZFaﬁEE%S
n{E® : a;=
n+l
S i—1
n & : 2:=0.67 (1+ ) Haw1/ai=2
n41 n
S i—1
nig i a= (0.5+ YHan+w1/a1=3
n+1 n

FIRZERNEPEERH ?
EEHBmMANE : r/b<0.4~0.5
ERBNE : r/be=1.0
WHERIRE : r/bo=<0.2
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EHETREAOEXERE » HEESR T REBETNVEY » RHEREEED

» HBE MR IFTR - MIER
ri=1.26ri-1+0.07bo

F, /Fo >1.0
0< 5 <180°

B8 HmAENE

r®3 EHE
ro/bo 0~0.1 0.1~0.4 0.4~1.0 1.
R EE 3~4 2 1
= NESPA T

RARER ESP A~ HOMNEBEEAR » HEFABEAS (Diffuser) Foygisse
(Contractor) i§ B LR » — ¥ FANRESPHER R BE =M (B 9 ) » WEDGER!
RN % %E (multiple chamber)fy ESP» PANOZZLERIE S » E=HE Y RIE il o

Axinig o
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ERy b1l
(splitter vanes)

O
\/geﬁﬁ
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\

LEZER
% EE %Y (PLENUM)
W& Ik %Y (NOZZLE)
S 25 3K E LK

AHIF ,/
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ig‘llb,dl-
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3.1 NOZZLEHY

WRNBARKSH EERRFMERNEMEROHE "0 SEMEELTE
RAVEE BB E "IRE  BAIERNNBRER » REMGRETEOE  EEER - ™
BHSBAGERAARANKEZ/ER » ERERBEONREMIBAB T LIEBHIBEK
(turbulence)FR & » HESP WEABAIFMNEE - EWEELRBEIMIBESR » QIS
BACEARDR 7° 147(1,6,8,~12) » AR M EREE@EMESP ADEBEZLTE
» BRBORERRE  E=MERN ERHFEERR » —RIBEHCEAB30° ~60°
DGz » f 2R — AR HEAREOESR o BN EmE 10
Fii7 » {ENOZZLERVESPE M B F R A2 ZEFLIK (peforated plate, diffusion plate
»distribution plate) (E11) » DABEIFMFLE %A » HiEER G RAFE D AMAIR 58
(screen) » HlgE B (honeycomb) » MIKBHBZEAEMOWMMAES > BHEBHESR
LEERLOUAMBY > BRERRETRE HFELE S/ RIES T (Jet flow) » A
NRTMIE B 8 3 (turbulentintensity) B9 th » BLIRE RS —BIEMA EEFI S
AfE > RERERE (E12)  MEL/ NEHTEREBEEFSHES » ERTH 5~10
% mesh length (HPFLEIOZME) » ERESMEIGSD » BEI3FT » FFRKERE
AR OREXTESP A OB » RIGRFE 2 i MR IR B399 B AESP » BB RAUF o Garyik
HERKRERIAE (FLNRETEE/ROEEE) G0 » MR KINER o —8&m
5 BALREN o BRGRBLT (E14) - BB/ » ANESHEEHFEESOKRERT » T
LR ESHEAWNERE - XEEHMIE0%~65% (BEERML) »r MEARNSZET
BARERAER ESP » ANERIRAI 3096 ~50% B FLE o FHER » FLB K/ » STEEC#H 2
1~2.5I (2.5~7cm) » H XREPHANH £ F 10cnftjcase » L EBFEMES o REHA
1/16~1/8I @R » B FLFI A i FL (punch) S8k » R FLIK LR EEIK » ik
» EREK » AT HEETHKAEE ESPAOEMEERTOH - RETEFEREE (B 15)

—MME > ABFEARNEREER T (E16) » EB% » BREKER—TF o B
& 16%01 » ERMEANR—ERER » HERYEEARS » ALK KOR FHRE LW » B
LRI FIRET W > HBEKRF BEIE/N(E17) c HER—K 7 LR ARER
L - Bl A M AE AR R A 2 FLAR (B 18) o BIFLAYEESI XA BATHEF » 22 XEEF (
@19) » HEEZHTHTIIKEANXRY :

T8 n = 1.27fFp/d2
f: FRHAE
Fp: ZEF WA ETE
d : JLER
SE4THE ¢ Si= 0.785 d2/S,f
Sz= 0.785 d2/S:f
BS1=S:8%, Si= 0.89 d/ [T
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RAXHE:S1- 0.63d tan ¢ / [f
S;= 1.25 d/Jf - tang

B 11 PR = e BE M (S2=S27, 6 =60° )B¥
Si= 0.82 d// T
Se= 0.95 d// T
B S1=S:8% » Si= 0.89 d/Jf
REEERERBER » LXNEESE ) MEEEHDAR
ESPZ ZE FLAR ER &

bl
e ”/_5 %W
Il

(c) (dy 1
| \ )
w_lil wo sFo] , 1Fo wi,Fy

e
/////////////// =
/)
,/

m/T

wo Fo

(1)
wo ,Fo 0)2 Fg

a'/2

@)#MUEBARE OIKEFERE (COHFEH (DRRBR (e)ERK
() SR ihE#RE (dp/dx = HE) (92 ENdhmE#HEE
(R ERBEHRE (OHEIMHEYT GOWLHRE
(k)R RE

B0 AEHEE NBTIHEITTIE
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Laf-
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H"0°8 6
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o5~ A a 4 ; v _fﬁﬁi(li:erzall)ggjg
" o 5 TH B
v a_ 1  mmEAE
14X
0.3 4 [} | 1
67% 629 59% 59%
A FL =K
RERMERNESHE
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N
..\\\
BN}
\\ \\ %
- A \\ -
L .\\\ \\ ° .
\\ \\g [o)
» \ °
N ’
o \ 8
o
A
® U’ o] (axial ) BB E
® Y'tEE (Tateral ) BEHE
o
OF = miemmm
AT L mmimam
a 14K
1
—— HEERTAN.
s FRTHENE

20M 20M+ 20M+ 20M+ 20M+ 20M+
20M 20M+ 20M+ 20M 20M
20M 20M+ 8" 45°
28M

20M: BHFLE679% » 28M : BHFLEK62%
MR SAREN » EERBHEIERHE
F (A& R E 5 B 50 )

16 BrH BIRMARRHER 2 BRKE



TRS5B5m 55394 (7.1991)

250
1 | || _JIB l_
| \ — — 1
| . 55 o
| 1 S — L
|
N ! H—(EZETUR
)
B MEE I 6 g
N
— 1
(b) B == EE T
1.0 e
0.9k
0.8L 9
0.7-
« 0.6L %
v » Ui (axial ) ED B
0.5 ¢
o= 8 Y (lateral )IBEH &
R 1 rmesges
= oal . ovﬁ_fgaﬁﬁ&m
. AW%IE%?E‘?EU@
0.3f A A ‘ K
0.2 1 1 1 1
63% 63% + 64% +

E—EEFR

59% 59% >

(2) 1 AT BH FL 38 2 48 = gk £ A 19 B 0 480 R

B17 SRR MBEEANBRYGR
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o #

Ffl %409

DTG
(Eggcrate Vanes)

(b) MR F R 18 BB
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3.2 WEDGERYEHIPLENUMAEY

Nozzle®d —j LIRS FLAR » BT BRI E 69 » {EWEDGE %Y i PLENUMEY [ 1L 4
BHBATE  BRAEINR  HEEEFRREEN (E20) » BERMEIRGTLEE
RAAEa3f WEREERAETRSNI EEEERAETRONTL » ELEEA"
MR ERMBUIR - PASEEARBYEREFBEAE (B 11d), R BEKEnE21 R
@227 o 2T SE MR8 A RIRE , % ¥ A f % F vane stiffener, Bt BB SRS : 1.
AR K/ o 2.chord-to-gap ratio (vanefyE E /HH%BvaneZ fliifE) KL 0.50 #E
B - B WIE 71 {352 (F23) o

»HETHAAD » 28 M — 8K L FTIE 0 K BSHE - 1R FIEI23b%0 » #5217 (
[&24) o

—HUENESPEYPIHE (ESPA IBEFEIRE /ESPA MBI 16) 2 1~3m/sec » [
o ST B SLESP MUK ~ BERIRS ML BA - GIADpEIEAIK (Fly ash) » 5 Fplate-wireRIESP
(&252) » QIR E[#BIE 1.5m/sec » $5fiflat plateBIESP([§25b) » Rl F ik K o] #2318
In/sec » pEIR AR ERREERS » RIFERIE /NS In/sec » PABA LS FF BT ISR A FE iy 7

(nonrapping reentrainment) o

RGN TT 1A

— e e e e e — . —

20 WAERSIFGRS » BRRRAHF
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p i
/// — R

FERR

}

/ (b)

FERRA
@23 Vane Stiffenerfi98Es A=t » LL(b) BYBEGRIE&XIT
Vi BEHHE (mean velocity)
Vh: B 53 (1ocal velocity)
Vh/V Vh/v Vn/v
[r—l 0.40.8 1.21.6-0.4 0.81.2 1.4-0.4 0.81.2 1.6
__,I |
O S
— | i1
—1 1
— A
—_— q
— I |
— b
<N j ]
| — I l B D
A B C

24 BH L hndestiffenersigfEAE S 5@ (B « ChYstiffenersf BRI
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et oK
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(a)plate-wire#y

(b)flat-plate
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9~ ESPik &

FIHRESP W OB BB TR U8 » BRI WY » B — BN BRRE » R A KR 10°
B REE LN R0 30 » MEERBRMERNESK  HEESPHORENH RS »
F HRESPR: 4% — 8 7K S} FT X SR B9 IR A/ (Fine) » 5552 0 SR HB B T B BE AR 25 HHESP » 3558
BRBRR » M—MAFLESPH OEBIREAR » WIEBEBHREE » MESPA 05
e E—H » Hvane stiffenersBZ I 4TI (H26) » EIRERFA—F » FIZESPA O
=N EREBER ER- R ERAREN ERE 2RI » HBEK R @275 5
ESPHH DU 5 18 £ » 7ERK %2 (rapping) » FEAIVIER I ORE B T Z 4 o

T
;

REH)
(stiffeners)

(a) AHREYMIERF (stiffener vanes)

C
—

T2 10%
) BI7L 3339
N

BT 10% ~

(b) ZERE—KR EARFRBILE
26 ESPiiCIERAIEGEEE
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HOESC T

H Ok B

HOEE

1

L 1
0.6 0.8 1.0 1.2 1.4

[ EB R /39 i R
Be7 B—HFLE(—) HmIFE—BAFR(——- )

HFIBRESP A ~ H OISR JE 2 #i B 5 2 R EE -

L.fEZRE BN (velocity profile) b » 85% A BER A KR E PI9EAY1. 1545 » 99%HY
BR A RIS EHEML. 445

2.35ESPHETF £ = (multiple chambers)[&] i BRIEE] — 15 2R » RIS ZE AN ~ H ORE D1
BN 2 EER » HESENBHEERHEEHEEE (overall average velocity)
s RIBEA S HOREFIYEBEEEREENZ R (deviation) Ra[iBiE10% o

3.Root Mean Square (RMS){RZ{E/NiR20% 2" #F 7 (good) » RMS /NjA1096 2 £4E 7
(optimum) » FxZ AR » RSB HERETES0BLAT ©

4. pRIBE BB R AR TR 0 A DR DM ERRAE » RS f/NEET o

S5.ESPHORENMBEZEEIHEBYR  MEBELEKIEBBRZRERFEKRE o

A~ ESP AR

— M RER » A EESPE K » RIESPIRMAIR M Miidh @ —E Lk ESPA ~ HOKRED
g » BRI H BB EE (turbulence level ) JRE R FESP RENXK » N EHF S
RS ESPRA LA 5B H B4t (flow pattern and charateristics) » YHEIF IR
ESPREXE » IARNBTARBE DS TINLE :
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5.1 B & (sneakage)
5.1.1 EFHRME (electric sneakage) :

ER#EEEREGMIES  BAHEREZMEE > LRERE » AIEER
HRFSBEEBRRERRTK » XK AEMRERRMBIER L KL aE RS E4m
PERIFIRRE  ERERKNERRERFERN - REFIEN » EEERYE
EERENNBERRAERESSTRYNREBETS » HELE > SR ESH
B ENS R RE AT PRSI (E28) o

(b) REHT% X SEHET (staggered),

28 mERRBESI TR
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5.1.2 §& 8% /% & (gas sneakage) ,

9H 5%~ 10% M RFEHBRREGEN L~ THRN » #1538 340 KR A B E ML
EWMBRERIRMOEE » CHERBREBE T HREOREENKLE » SEKRER
HEIR PR B IR REHE - 2R1% XBE £ R H ESP, R IR SR EERR » 18 B R A 1B i 45 i
MEBAEREE N THERNENDAE » SRR H E H 75 M 09 E ) i 615 7R 77 16 R 1\
E~TH(E29) c TRFHEE ~ MREERERFE S EOREZHAFZWOESFR » i4E
kR
1@ DESPR R UM BB BRI~ » UBEEENZE o
2. 3BINARTHIRE - ER Y ERBE R D o
M WERAIRE
4.# FH B & (anti-sneakage baffles) o
5.1 Fipurge gas » & —EAFESPH ORKFES| AK I RBREEH EH » KEER

i AVSEP

6. 18 0 BB AR AR AR & B o
REMWEMRESPRI IR AR » — TS -
Wet ESP < Plate-Wire ESP < Flat-Plate ESP

RRERE

E R

B29 FiinRE
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2.8

2.4 [
2.0 [ ]
1.6 |
12 |

0.8 |

0.4t Vsn

A l A l .
0 0.5 1 1.5 2 2.5

B30 ERVHRE, MR Vsni 1
5.2 ZRE(THEER  EFE - BtFH)

Yamamotops 3 3 i BB B Wire-type ESPERh E BATIEHLHY = R » EXER
R ltt:-:K/wﬂ"JgﬁfEQQJ%(ﬁgfg > %%@ﬁ(POlar‘itY) > rﬁ“lw"m%;ﬁiﬁ&%@%ﬁ
fiZHR (geometry) iy B & » #ESP P93 2 70 45 R i b {40k (9 R B 4 %5 (F luid mechanism)
HME-RBREFTRE » ENAEREE » A KRS HNEED (Electro Hydro Dynamic
Number) 2R 5F {; o

i T REBREEBENEECZERE

Vsn(m/s),0(m® /s),U(m/s)

0

qc

b : BETF#EHM (ion mobility) =

67 va

P RIREE
Uo: ESPA O Z RiR FH93RE
q :RTFER
a R
¢ : Cunningham factor
v o Hi#EtE (dynamic viscosity)

NEHDAXK » RRH ZREFATER O BHIEERA » ESP RESHESWRA » 22
ESP MR EMATERNBHEERKR  IFTERERERBELS D » OB - KRG
RUE - HELAESLR R R B M > BEER » ESPREHBRARARIEZ EY » H—%
e B EZ ABAZ o

EBERREEEZ R » HEMOBSHEELTE 031 » ERGERE » £
FROBHEE > RRRABGH TS ERZE NG » ¥ T KB # (Kine-
matic viscosity) » {f13 5 EE BF /N o T ERBARIL 75 FE A 0 ¥R (vake) BB IR E i
IR R _#EMEE (2-Dimensional) o B SXNEHDIEN » Y0¥ th &8 A » (B MBI
REAAN(E32) » H— BB EEBINEZ = RIFEKE o
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TRERhR

0.10

0.08

0.06

0.04

0.02

#5398 (7.1991)

0i/t=0 mA/m

+

0.4mA/m pos

\J 0.02-—

0.10
(a)

0.08(

u’‘rmx/u,

0.04+

p
/

0i/t=0 mA/m

-+

Ao

YCIN

0.4mA/m pos

oy

(b)

u’rmx/u,

BEHEE

3.0 4.0 1.0 2.0
0.10
.
s 0i/t=0 mA/m (2)
0.08- - 0.4mA/m pos .
[o]
0.06F 7/
+ [o]
0.04f ¢ N\
<4
0.02
i i 1 1
.0 2.0 3.0 4.0
Y A B 46 457
(cm)

(a) ESPAOFHEHEHEE Uo= 331 cm/sec
(b) Uo= 220 cm/sec (c) Uo= 125 cm/sec

31 [EEEMEESPHYE FRIE BRFTEAIBAIR
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u’rmx i _
Uo
%
10 —
%
@
ﬁ | —
i
5 L —
[ e 2.“_
s "¢
* m o ¢ %
LY ’...“. $a z ap '05'{““
0 | 1 | 1 (I) 1 i 1 |Z
Eig 2 - £ 17
RRAR (cm)

ESPA O ERIKEIHHE Vo= 2 m/sec
» fEFE R (baffles)

i/l =0 mA/m @

i/l = 0.04 mA/m 4

i/l = 0.10 mA/m M

B2 EEFEHE - NEHDEE S AR AR

B ERINEZ = R M BE = 00 52 B 360N T 1 5 (BB 33) » 7K B i 2 i 8 o T 44
5 ([@34) o — RS » HNEHD >0.5 B » Wb - REKE R I BHs » EREBHE LN
GLAREE » INFR T ¥ 15 09 =4 % ¥ (3-Dimensional) » Larsen 382 #6408 i 1% 3 SE M B
(&35) » T DI~ R KIE - IR b = KRR - AR EESCR AL o
BRI R RET » —MUBRE D HRIGEHBFEA o
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0.12

0.12

u’rmx/u,

0.06

0.04+

0.02r-

0i/t=0 mA/m
+ 0.4mA/m neg

j 0.02F

0.11

0.081

u’rmx/u,

0.04+

0i/t=0 mA/m
+ 0.4mA/m neg

0.12
ot 0i/t=0 mA/m
2 o0.10F . 0.4mA/m neg
oy * *
>E< r + +
= + - .. + . +
= 0.08}
il N
¥ 006k ¢ Ty
ﬁ .
R i
0.04F d f
0.02f
1 L 21 i :13 0 1 410 1
. .0 R
w0 4%
(cm)

(a) Uo= 331 cm/sec (b) Uo= 220 cm/sec

(c) Uo= 125 cm/sec

B33 & BN RESPAYE F RIS SR EAIBAZ
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u’rmx
u:,)/o .
1517 |
A
8
L3 {
o I
§ 10 Lﬁ %r T’_
B ]
1J ®|
4 I Js § JJ'
t }
1 }
sH ) i
"~ Nl r{
1 } -
| ke
n . J ©0o°
0000'73-0'550000000000030 °
0 1 1 1 1L | 1 | 1 |
-2 -1 0 1 2
X - (cm) TR

Uo=2 cm/sec »
i/l=0 mA/m O
i/1=0.04 mA/m ||

i/1=0.20 mA/m A

B34 EEEXNE  SRTERENEENRIE H ESPADERFEFHE



TS5 58394 (7.1991)

100 >
< BEA7: mm

NON

B35 R EAVREARVFR » I AFFLTE (asymmetric) fHE

73~ AR AR

BB ESPREIRIG » & FIE1950F ARG » EI1960ERKMERAER » EH
ERABNRERRS :
LERHE o
2. BEFRBIRHEN o
S.FERE MM RE S RS o
A. W EE P ESPEE A 2 AW ALK E o

BT BB MRS (flov  pattern) T LIEHEESPHE R » EWESHER
1.8 0 31 1Ll (geometric similarity) :

WERY
HRRS
2. FH3 Ll (kinematic similarity) :
BT 5 R
waniE X
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182 9 fin 2R

HEE A EE
3.8 1 Ll (dynamic similarity) :

B BY &) BE (dynamic pressure)

HEREAGE
HBAGLEHEL KRR KRB > FIOEHE -~ B 3 KE 8 (Froude

numbe ) % HERGZELBHEEYRERNETE2HE » BERRTHEN » BR
DR ERI6IER » WA 300 FMERRS » A A EB = KM » R~Feh@l1/16
A EHRBEE  (FE - AN EEEREJRE)

= W¥

= ¥¥

460+ 70 Lg
px (——) Vu
o % Velx 4604 300 16
Re = =
U x uw(1.33)

AR Ve = 30.5 Ve o QIBHBAER AR - 5 1EEHEA50ft/sec » QT
ZHRRGHBE R » BERMF LIREHE X EE - BRTREm MY o

—HRAEESP BIREIAIA £ EREPRR AL EAMR T - BHH  SHSE
RG> MFREREFIREY > SEARENEK » UIFEZE A8 (Euler Number) o
A& LdflF  RERBEUOEEBFAERMEE  TRERABERKSHEER » ©
AR5 AIH B (Flow pattern) ALl » MK B ER KT BHB TR, » FIERKIOER
AARBKE » IR ARMOER OBEE » fia R TG 1745 1/1688 7T LA » 18
REANGEA - EENEE - BER—EEME - 185788 5% 5 f5 0S4 1% E A
BEEE X FIf)

gy re= 2 - AP
u i
t M
MM Fr = ;L - =
e it
TR = GZ:;UWL - E‘f;ij(jbwy force)

p P REEE

v . ¥R E (characteristic velocity)
L @M RBaR~T

uo BT

g :ENMEE

N BNRBEFIEENEE
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a o ERER
W : IR E (migration velocity)
AP : BRJ1E ¥ (pressure gradient)

BB U 2 S5 ELIE (blover) WOIR A% » S HEBTHEAN » BERTRTHK
FEE (pitot tube) ~ BLARWIBRAE (hot-wire/film) ~ 55 51 WIBR A& (LDV) » IRE] AR
(B LE ~ e h i ~ MR E ) BERS  BEAKRCBERERASITESE L -
—EEHERNELE RAMEMN—LABEHEAHEE » FIARBEENER SIS ER
ESP2 80 R & LLBIKE /D » B REBD A FESPRYE T B H X JRESP R E M EERE
ZEE O MARERMAORBEEEYE & MIREFSEREANERR  Z2R48HED
— R R Eo B ERE MM - B ERESPRIE S HFEN HEDT -

1. 7EESPHY ~ A O 0 B 3 B 2 4 A U B . ] 9 IR 77 48 2K (181 36) o
2 RERIIKERE o
3.5AH » REBHREE LIBEIKER o
AEERFET EHOKIAEESEE > EEERBOEN (MHERKEN—E) o
5.7EESPH O 4E & 45 ¥ FE 5t (opacity) R HIEER S & o
6. 7EESPH O @M R &< BABINAE » (KB HRE o
FHEREHRARHBIEE > MNENLRMESTHR
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N & 25

a0

A UG ESP S A A9 SRR ¥ 20 0 BB AR B 3R » B HAESP IR SB4% M A B AR 0 T AT A OB
FEBNBREE  SHBYARANEREANETRES, PR RERE— LD T
AOOZEAY - MIREREEHE  ERANGEARX LR SFE A AREEANE
BESP Fr 2B, ANERNERETERNESE KRS TE AR
RtER T EXREEH LR ST » TTR BB R GER A MBI BREEE 2 e s
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Bk B €44 (sodium bicarbonate) » {358 T ERFEES . 5 T/NEEST (baking sode) o
HALZE L NaHCOs » BREE - &L~ LB ¥~ % - 54K - B EEEZET
ROERER - WR—FERE A ~ TERB 15 B0 2 B 090 v B A b1 0 B 5 81 LR 18 7k
IR R c RSN AREZCRSAEN » BBV ANBEEHREBE LA
 RRGERERGR EHEEEAR o

P EDE - 1L OB R B P BE A= B9 B BAL ) (SOX) Fu R E ALY (NOX) B & AT = Rvs
ROETRE > LESHRREREROET - ¥AHNRLERBHTZHERRL
B als » B ESE LB RRBEE » LHBN/NEIEE S FREEY o MikE
SCR AT AR BKEL RS (NaHCOs ) BRETERAT U/ N TR EBE o BT » A H AER
S HEIEBRE BR TREEER R HEB A (Ford Motor Glass Plant) - G i i il
&% (Western Slope Refinery) % gk 8 BF 3¢ & 17 2\ =] & 5% 8 ¥ B &% (Port Washing ton
Plant, Wisconsin Electric Power Co.)% F ERERER & » MERKRBEIF o §iHy2:
RIGHRERIFED BREE o RRAEFRTHMOHAERERE > BEN TR ES MG
o Nt AEXREZ N BHERE TR SRH B BT o

= BREAC AL 3K

it EALY) (SOX)F G A ALY (NOX) 25 BE R FHZ B 1 3 B2 S5 BEY) (precursor) o 38 BE 15 Ye 8
A RME X ~ WA B S BIE MR RN o BERMEEMNE » WNEREER AL
RS IERIRE » M RBHAR IR c EXFKEILMARENYER T HH
PEEIVR B S+ [ H9Y5 SR TR SR MR R T v At ) 0 R T R R
i) o RILERRITE D BRAEN SR » XRBERIBFTIEENREILYRREILY S
BIERERNTAF o

OB R R €S S R

—97—



TRr5%¢bh1a 5394 (7.1991)

MBI ZHiERE R REXRN ST R R R LA (vet scrubbers) 40{F 1
iR » 1990 EREBEZARKA/ BERAMBREREEBEIE85% U £ » HhAKE
AES  WE 2 iR o BE 19904 2t R4 R EE KRR (FCD) £ EHRKI140 6V - 1
EFOH 150 BART26VERBMER - R HFREBUL - BELHEZ AR TR
BER - T EIERH S EEE— BB (19954 PR HT AL (S0x)2.7 1b,/MMbtmEE [
e, FAE RS B IEYE (20004)1.0 1b/MMB BREL HiE c HRISHES
B  HEBR - EIHRIKET EESY 0 BE—RRA LR ZBET0%
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HARABRNEBRBERN LRER LI HRROSE » BHR - EBETSHR
EE - ERHEZEAMHE (350 MWELT) » —EFAMERSHEBBRAIAEK - 145G
MEEFH S E2.5% AT EIER » FTARBERE K40 1b/MMBtu » BISEE 55 — B BR B ue
1.0 1b/MMBLuR BEFH WAL 75% B EALWEN =T o WP BRI EALY BEUZEBE IR 1
iR » 21993 ZEFI500ppulA T » BRI EME —FEERAVIELE c EWME 2.5% 1M1
BRHAVEE RS ALY EI2000 ppm - Ff A 22 500ppmB fEIZHE IR T B EBR75% 19
fi ALY o MIRKBE A WFUAT (PR FERE » GREE KN (NaHCOs ) FZME R E] A B
FEER PR ALY EBE0% AR D RAILY0~10% » WE/NEMEZ A o

®1 ERNHETESRMHEREE (BREE)

Ei{7 : ppm
S0x NOx R ERY
BITEM [E A #h B co
e M EIA H R BEB OB B (mg/Nm* )
67. 7.21 (=T A | 400~650 1,000 (1,000) - 700
76.12.12 | = 4b & - 1,000 (1,000) 4,000 700
@Q75. 8.14 | & i w 650 1,000 (1,000) 4,000 700
8.18 |= 44 650 1,000 700
8)78. 7. 1 | = ¥ 44 650 1,000 | 300 400 500 | 4,000 |50~500(}ZHERED)
(FE#1%500)
@ne. 7. 1 | =t s BE| 650 750 150 250 350 | 2,000 |25~500(4EHERES)
FRE5R) | ZFR -~ TLEARR (s (GEfR$£250)
Ge2. 7. 1 | =b-EmkRE| 650 500 150 250 350 |2,000 |25~500(HHERES)
(EHRSYR) | 2R ~ TEEARE (ZEEs) (FERRE250)

19904 E I EBME N Y REFTERAB P OETE - BEAXEAEED » 45
MNEHFEIAT ~» BEIMNEfEZE /NS (Empire State Electric Energy Research
corp.) ~ fi—fE¥/\ 5] (Consolidation Coal Co.) -~ #i— &4 /2Tl (Consolidated
Edison Co.)R:#t 5% /142 F] (Duke Power Co.)E3t[a] ¥ o REERF - IREE RSN HL220~
320°F #9 % 18 1 B #: 4 T 7E M8 43 88 (baghouse) E ¥ B A\ SEE R » £6 REIHF90% SO.
72279 —290°F & B MR E T LB 5 ¢ @ 3 AR - fEB R ES0: B4 5141500 2000
J%2500 ppmfA i E279~290°F F » fREk @ 2 IFE(L R R E L (Normalizer
Stoichiometric ratio, NSR) 2% 1f91&i#R T#IH 90% 19S50 FEFEER o A BKEL RSN 4F
#e{ IR ERELL (NSR) % 1.5 Bf » A[3EF100 %H9S0: LK E » BIEFHELL0.5 B R
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AE X BRSO. #955% o HALBRERX 0T :

NaHCO3+ S0,—>NaHS03+ €0,

NaHS03;+ 1/20,—>NaHS0,

2NaHS04~>NaS04+ H,S0,

@ AR S B i EE it (Refing Consulting Servicer, Colorado)#q B4
(Gordon W. Brown)ZiR » Bk &5 (NaHCOs )54 2 B 38 300°F B 5517 9 M 2 B B 44
(NazCOx) IR IR L B R EX 0 F -

2NaHC03—>Na C03;+ H,0+ CO;
NazC03+ S0+ 1/2 0,—>NazS04+ SO,
T6] IF » 72 B B 5 SP BR T S8 42 o #1978 2~ 1696 19 S B BE 4% BRINOX fZ JiE 2 HE NO, o 834 By
& KIHO8~TTI6(MINOER L ZNO, > T HE K H SE HINO, 8 4 {7 75 #9.200ppm o A& » =]
M AR S ALY B 88 (low  Nox burner) PLR& I 5 & ALY (NOX) 2 BE 4 o 55 B Bk T IR
¢ B /1N 5] # B 4 # T & (WEPCO Port Washington Power Plant) 2 w[18%|E52.4 1b
S0z/MM Btu J 0.4 1b NOX/MM Btu » SEFIAALMIBRER » WAL S LB — R
TRAFE o

1000—0
o0l |
8ol | |

70 F—rod—_

601 |
] b
01500 —
50 \\7 | ppm SO,
40 +—_| W2000
7/ ppms0; |
30 T—— W2500

20 -7/ 100% #I|H [ ppmi SO

L

0.0 0.2
0.40.6 9.8 1.01.21.4 ; ¢
PR 1L B2 78 35 LL (NSR)

S0 ZBRE (%)

3 TR & Sk AL SO BE N

—100—



T¥E%bhE B39 (7.1991)
~ &) éna(@i}f{

T il < §79 J2 9 vk T 2 26 RO B 2 L A R JK (fly ash) FOEREE S (Sodium Sulfate) » it
WA 1E Bl E 5l Y9 9 F [E 8 BF YY) (non-hazardous solid waste) » ] DL 3 o P9 1H 5% BR
$1 (NaxSO.) SRMFERB ~ (L BMEWMETEMNEERN » W2 RGEHFENHED
(salt cake) o NIL KM ERES » BHATED T E4& (FOB) 5 W & 2K 77 B& 44
(Anhydrous Sodium Sulfate)$y90F 117 Eo - FFIAEEWHEEE S0 o

MBS (Na:S04) B9[E Y B i S R E H W %FAT (EPRI) G ZE R —1EFT 38 &
Hi¥k ) (HYPAS method) R F B HIZINE 4 o thihk & E B2 A H I RIK K 6% B 51 5 B
AR FTLARERE SR P BRI Fl & R AR E R EEH (ESP) 34378 3% (baghouse) SE i &
HEE o RREEAMERES (NaHS0s )IRHT » RIFEIRZE % (sorbent) FIEI 7 & % Bk S
(NazS0s) R X AIEHE B3 (rotary vacuum filter)i§7S R HE » AR% XK
A oh 88 (crystalizer) hfE LS o VKSR ZHRBESH (NazS04) MR E D EMERF
FE95% LA £ » FIT LABK BE & 51 (NaHCO:) IR FE BRI FI R UARMIKMIWER R EZER K o #d
HZRBIBTEL S (NazS04) Bl B o A AE RE v] LA 32 99% LA L7 & 5 0 P Sh B4R o sk
2FR > EBIENAAFTEE R TRAYEEAREE BN E EE 99.2 % » HiEkMN
(Na2C03)F0 (As)if (Fe)Z B LAR KLY (vater insolute)gRF4 M S o

B SR 1 (AR IR EZ A 1
48 5% | KU E ) -
l J ElESKE| EE &
RS & 44
B A 2 W
i B 7
R
[
I '
IR VY
2l 7

Na, S0, Bl

4 B oS B R S Bl 2 S B R AR
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R2 WMEKEERSSE

H H P 5 AR B E &
FLE (%) >99.0 99.2
NaCl(%) <1.5 0.0
Na»C03(%) <1.0 0.4
ORI %) | <10 0.3

As <2.00ppm 0.06ppm
Fe < 100ppm <72ppm

4 SRR IR FOUR 2 B Bl B % (sorbent by-product ) §g SR £ — 8 » BI04 % 38 0 &5 8 i) 4)
L BE (dry centrifugal separation step) TR IK B A R B 52 o R4
BTk » DAEERFHRE BRAFHE TR AR TR 2 TR A o [0 09 th 38 2 g e 8 1 4
ik R RS ETITYE o — S AT 55 03 Bl 4% 43 019 9 48 1 B 5 1 MK S s
LAE a0 EARAE 3t BT B E B il B & ¥ & 19% (trade-of fs)

[¢]

us IRy S

#Eﬁ%@%jjE}}%Fﬁ(EPRI)EEEQ%EEE%W%}E& » — R E RIR % (fLue gas
desulfurization, FGD) 47k At E 5 TR » #9EWE — &ALk (S0, )800 %57 » ¥
BY—EE (KWH) BESEHI0ERE (nills) MRHTER c XBRENHEFRERS
449 FEEHE T FIH 3096 LA L 19 508 18 L PR 975 B8 R #9838 Y — K B & » 111 EL 38 L€ 5% 1% +5
BENTUSRIE » HARIE 350M0 LA » 36 #kisch &/ BI4E (4.0 1b S0./MM Btul F)
P R AR 00 R o AN B S8 8 3 R o

BRBE 8 (NaHCOs) B5M&k (dry injection) BB 2 B F 3 B /2 4 0 B 4 ST IR, 2
{EAE T E o LAE Bl 6K B 6 SN B B fE AR RO A9 M 20025 0243 11T b TR 5% P 814 7 W v 11
?ﬁﬁﬁﬁi@ﬁ%ﬂ&&ﬂ'ﬂ@qﬁz%ﬁ?&fﬁﬁm%’J15—355%7“5/&5 » BEIKRHEERATE >
PLISEF St » SRBE—W = & /L #: (S02) KIFTE50E 850K T » B EEES BT 8E
BEARAA R A o 1B b 3 (9 40k 9 9 5 U W ik 2 2 LS FIEE 20~509% o m 5 { A fik
i 5> HIHE » SO0 2358 B & 5 10~ 3096 5% » HEREREI~3EME /EE o
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BRESHNEHENRAEREREEAL c ¥R KB REZBRERAD
6FiR » R RN TRERARE B ERBE I SRENE S
» RIRER A C A 19822203 75/ KL B £ 19904 49 170E 75/ §E » 1B 7 8T Bk & S &5 1S
HRHII~35R T /B ES o HRERIERZEE » — B E KLk (vet
limestone scrubber) A9EE & H (Cas0s) % RIBH A MRIK ML E » BERER
ROOBELDRTHHER > SHELSH o REMMMNBESNARED » SESE » L5
IR » T SHES MO A RTHE S B M B 2 o R IK B AT RS BT L E K IR UM 51 » ERIIE A 218
BREMMZ R+ B B 050 8 W R 3 B o o ) B B B AR T B o KA - TR SN I
BIRAF MR FIE o MG IRBE MR HE R H IR E I BB EAR B IR EE » B A S A KA 8
HBATA0ZE50K 7T - BHANEHERS - BHENHEG KA REEEEFTENENREA -
B AR TR 0 e S A R e T B 2 T 3 o B o T ol A Y 5 S o e A % 4 A B
P RSB o TR IFMER & A A RBUE o
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M2 HERRTRBRE S (NaHCOs) Z (B IR B HARY T 200 R oA KA Ff40~50F 5
BiR%Z  BRBEHAK - LEELEIEME » URBEMEEMHE » & 0E3R 0645 F 2=
Lo BERERME  RAEKEREFMRE— WE  MEBENEEEREARE+
=& A o AR U0 W 1k B B A R R 3 9596 B R Bk SN RZ MR 1k 198096 7 - 1B ATR B B R
SILMBEORET S » BEESHLEEETHETEARFEARIK » ATUEES N
shiE R AHENERM o MEFERTRHEELESE o

AN e

OERBHNREBEERRE » BREEE R o 1990FE 8 EIME TE2HE (&2
TEE) ERARR AR MEET3E2,278E A » I0LA2.5% M ST EET » BN 19904 &
BB TR R R P ZHSTE AW » IFEI 19904 & 8 i & i TRk 3 2 Bk
BEROZELTHAIF 114 BAW o IRE T ERN AR R E RN AR RTNAS
HEMT  OEMECKREERFERRERTOBET » S PHHRER o M E
BWEPNEREGETIZAT BRTEBE TN SEERE 2 » R8RS R
RN EREEEEE o

ERENAGRBEHERYFH L (Dr. Williaw Kyte)FB AR H TRMEEE RIRE
R ETEEEZEMNRRWDOT ¢
cRRBNESHE o
cMERGESRAREN o
< K5 Y FEE R R A o
* Bl 2E &L B9 T 35 BB 11 F0 B SRR ER B A o
RERRE o
o R ZHERE o
© B HLEE o

HUALEZERFAB > MEEMZEENEESEA S TRIRA o XHITHGRE
BRB\BEFITHEEMEEZRSRYBRIZEEMR 1FRENI93E 78 1H HRERE
B3 G YR R 3T RY B AS KRG - B RS TR OTAEE0 3 S0 4%l MR T R A BB B BEIK
R MLRECSER —ESHeE r WREABRXGEBREHMOHIERESEE o 4 »
ITHEIRIEREEHKSE B EEEHES " THHEEE ) (industrial waste minimization)
» FIT LATE 338 SRR BB A2 e 3 8 R B EE SO B VS e R o MBI E » WINEEEE
TN EE LN E A B AT o MERN MRIE B0 > B TE LB E 5 RS -
RN R E RS AT REE R ARG R » T BN 75 B UL o] Bl v & VE 4T R 8o B 78 »
DEFIEEOEMN  BRTUAEZEANRBERNS TR ES &ENSE®RLE o
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BEAR=(EREE c AT DRIRAS EEHRETEREKRIERER

2.1 BEFIEETIERI A

1.Mefs T2

BiE TEEERANGEEUAT&E

(O] 3730
LErEBE A » LA P 9% 08 v 0 S R J0 T 1 8 B 8K 4T 7K (soda ash)%s »
KEhREMEERE  BIRE A FAHHELS ~ ROVEES - BEEE S R IR M
FMASTRG > BREAEEMBIMAR CEEISE - it T ERIKE B e
i B2 B o

(2) 7 B e 19 vk
HRNBERE =8 M (trichloroethyene ,CHC1:CCLl%") » (RH ¥ & 1&E 538
NREMK  BERMEIE > MEAAREYE » IEZRESFSHKIERIE » Rt
Bz AR RRE TE L o

(RIFEE | Ah RE 27
BiEY s R o —RESRFFIRE S B B A (Kerosine) 2% & b By 7
HEBREILEY o ERAKEMBRE > MERERLBREZBRIBHIER R
WEE—ESSERATOEUERAER » ME®Z A » ol F G mILIL
(emulsion) » REIR BRGNS BRE 5k o

Mifs TIEEEAKMRER =

(1) 7K ¥t B 7K
AU LB ETRETRE®R  REeBmelEEs - BE 8 REEss
REALE » L RFMMET KL AMEET S BIKBENEAK o BEAKIS
ZeBin R B B Hs Bl K i fig » 38 % COD 7E20~250 mg/1fH o

(2) &AL Fi BE &
Fi2 B VR e R B s B PR AR B RAF AR - (ESRISRENRIK c MEREREHEEE
BERFET —LROKETE  RItREEAETHOMERELNRER »
Wit B th & R AE S - BEE RN R 0 A - RIZKBE K BE B9 k49 th & 1
o BEREREZMETELI0~309/1 ZHRIE%  RERROHEEH o @
2L B 1% 2 CODZE 13000mg /174 » SR BLEE & — RS E W BR T8 » T A B 8k
ANEEAKih o :

RIS AR REM O R BRI RHE (0l 2 FiR) - BIREE &Y
MAEZBE TR > RINBNREERSKZ M T AB %Y » HIREE
ZHESBESLE  MALEH - AR EIRM » PR B 09 i
SEEBHK  mERTHOMWMBERD » TR OKERZSRE  MHEEEK
ZEREMESERBYT MR —EESHENRERE S o
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4
aﬁlf’f\
= [

3 Rk
Bl MEg|| K Kt

| }

: | UF

1 l
Y ! ==
=l /== = F :::::J)
41|

WA =] S

2 ZEARAE - AEBER RS

Pt B 1 ek e 9 > B R PR R A R URSB Y 36 MR K 2 o 4 SR BB ] B ) FH o 8 4 e
W EmWmAEES L2 MIDEBNREERREERE B EES
B9 e B 2 (R BT 9 MR B VR AR R » T AT 47 o
2. Bty REALTHE
HERREESERNERT » TRLBERZMELYRERILY G E
097715 » B2 BRYER o —RYOE FI WO B % B (HCL) ~ FHEE (HNOs) ~ FiBk (HoS04)
B iBE (HaPOs) 55 » Horp o BHEE RGBS AIBR B RORBLT » WA E » WL % R
HESRIBRES o
R R4 R WS SRS T R B - UL SR IR K FE 2 081 - IS 2l %
LA AR E RO - BPLER KSR ER I - DABS - A5
LS BRBI 2 RSB TAE o —RROE A AOMETEI A g M B 4T ~ BRRRERST o
AR 2 BEAKREA = » BIAEH BEHR 09 18 B 2K R b HE 09 =L EE YRR o B
KPZHERYEHMAER COD» WEHASREMB D » £ALEGRIS REES » 8
AKED o 55 R E MR B % PHE BRI E10~11 0
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TREREGE 55391 (7.1991)

3. b Bl 2 P B 38 T A2
LR R R » BFIFL B RRIESBREE 2 &R R B o K
RNMBRGBESER > BOBCIREREE  — AR EZ LR EEE T
FIRETE - B % 0B B BB AL AR R o
(1) $5 B B8 B & o
QEBREKR o
(3) B B B B R o _
BHEREH 5 JBLR 19604 » gy SEET.W.Coslett PSS vk » REBIRS » B
ZEANKREZEEL o
2R At P B B T A2 019 B K 45 T A B B 9 e A R U B B9 kA
PREEMR o BEAR T Z 5 E AT B B IR S TAZ % i D B ls ~ REES B R E T
RHME » BONEHLRACRE R EFEL » B B NRESES
B EREEARAKE » ERAKER G GRIE 8210 BRI LRI 6 T B 7 o

2.2 REEBTRO®

EERERD T WERHER OBt T 5 R » 7619604 i 35 H A9 Breverss A
FAR B AL B SR » 19635 E KM IR ] B 64T T3 BB FIBAZC » s+ ERIE 2 %
REMHAZEABOTAER  YEASN TR L AN EEEEAG T SIHED -
LARRGEAN - BHHBRFE > BTTUEHIL » HHAS o
2. TH—thiE ) HEETH  AMAE » B REHAERE o
SHXESB M EMAE o
4. BRI E B~ KU~ EEGLE o
5. RF UFS RO FAME IR K BE R 4 » B4R K D o
6.BNRMEZENS » FEHRED » BL2 LOEEE o

SIFHEE AN R G Y AP0k o B A7 19704 48 7 B 5k B 48 148 2 F
REEEEREL  SHEXRNORETETUMLNREE  EEEENRRESEEEA
R o

BEERRG BHERIBEERNESNE  —MEHMYBELE 8~20%M » Rig
MEREVHEBRENAT » BAERE  MATIROME FESESNE SRy s
U5 > RMEERNT R R » fhAEEREMEELRE o

EHROME TN AREENEGE (GHETELRERUISMERRNERE)
Wi o RE M EEBRABEAREE ) BEEREELZRRART—RES » &5
RENERS (BGEFELXREBEREGE) o BBEAEFORIBIEE  S2ng
RIFTEENBRESTRBRBEMEL » MEEEGE — o0 TrmE » o F F A
MIMMHE  MAARRNE TR B RS EZ MR o

AHERCEZRERNEAYE  BEZRBE TN RATE R SRR - B
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BUEMZ BEGRRERNEA  REM—BEERSKATEIRA » BSREE D
By (ultra filter, UF)BEPAEIRAKGE R (W@ 3 FIR) Rk o

s AE o sk w2 gk ik

DN 111 1 = R

IEEATHE
3 BREERERKERM

RN EEHERIIRRREM T ANSED RS ER S S LR ERNRN A S 2 e
RE - BESRYEHBBEBLETRNBS  ARECEISHMANNRNEIE » BiEE
MRCENEREEW - MEKRABAAKIEAK » 1045 B F A 518 808 2 FI F 4 s 1
P BEWMBN S EBURE » AR DB » ETE B ANEEER » haa
FHEBEOIREERE o '

EERRTAEABERAKERS MR THEKERZHR  BAGEEEERY
an B RILEE R ZLIBIE > ARFEERYE AR ST SREaN » HET
JITHUEMEEE » MEELRESRR - P EEWERBMACERGREABAS L LESES
mE o WRAEMEREMZEEBR o RUWFEBENEELBEE - BHERREILER
BB AR DBEREHOEK  CHE LS ERBEAKZCOD EITFE o B EEA IR
SHO N HREELE o

K COD (mg/1)

UF§8 & 30,000~38,000
UF{E BE iR 38,000~65,000
b5 1R 1% 3,000~ 6,000

2.3 P&« MBERTIEO®
BHHEHE LQEE (primer) I & (surfacer) g i e » R BRI N BATLAE B S5 09

—126—



TESFGH 5391 (7.1991)

S SITRFMEEREN MRS  HDEREHE  KOFEBKES (primer
surfacer) ~ JHAEHE (sealer)Z5 BT gEiE » 404k th T PA3H 4R » B k8T £l (pinhole)
WEE  FERERLEBIRENHALRERN CERERERERZERRKE
KPR REBIEE ©

3.1 WERR MM

1.5
ORIEWR : B AONEREMRRAE » ER21.20%0 » G545 » SMNERE 20095k
BAKRE » TR ABREAGSC)RE - MIEE AERTL » UBSEANRES - 18
PERENORREKED » REXBEHINRUEAKEDE » UMKEREAN » wE
4BRHAR o
()48 $k 4 : TOKYO RIKAIKAI CO,LTD.,DC-2RT o

4 BRRMNEERE
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TRERME %394 (7.1991)

2.ERMH

WEE: MEAFERBRERETHEAE » SIBBRERITFIGIE  SUURERYR
% BRBEERBENEREEREYS  MAREE  SERERAFEERE
DEZERER > SRBSERMER (VSS)§9%25,000mg/1 » F5E LEILBER AR
(COD)#J500mg/1 o

@QREEA : ISR EERE AP ZUFEK ~ UFBEIR ~ ZLBEBRETR - BRBEXKENE SR
EHIEEAK » IRE R EREEEZILGIRES o ¥z 00D £912,300mg/1 » pHY3.20
» MK E I FE 3 AR o K 2 %1BOD,/CODEL{E & 120.67 » B %0 BF 7K o A= ¥ v 1 7
M RRAD R & » 3% BF/KBOD,/CODLLE A 0.56% » BIIE & IR FI £ W R IE 1L
PR b 5, B R B 7K R R 0 B B o A AT SR R B 2 R AT Y o

%2 ERERBEBKERSRE

EF /& B | coD jRIE | COD SRR
m3 /day mg/L kg/day
NO. 1K ¥t 46.80 211 9.87
NO.27K ¥t 48.00 20 0.96
K E 11.32 109 1.23
AR 192.00 93 17.86
BE KB 4.69 3,070 14.40
U.F. 3 0.50 | 64,210 32.10
U.F.I8& 1.00 29,710 29.71
hig ~ EREEK 1.34 4,630 6.20
PR REEK 0.8 8 0.11
NO.37K %k 28.0 964 26.99
AT KEE 52.0 398 20.70
& 2 386.45 160.03
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TERSREGE H39H (7.1991)

"3 REEEEREESREBGKY

pH (3.10~3.37) 3.24
€OD mg/1 (11,200~11,920) 11,560
BOD mg/1 (7700~7910) 7,770
SS mg/1  (24~38) 30
Pb mg/1  (2.1~27) 15
Cd mg/1 <0.03
Cr mg/1 (1.2~2.0) 1.6
S0smg/1 1.44
Ethyl Cellosolve % 0.13
Butyl Cellosolve 9% 0.2

@RI +

OFEHN : REEMER T » —KR—EEH - 5 R I R & i R B K
BZILAIE R » AT RARNaOHFRFABPHET. 04 0.2 » [RBIEIEH ZERE -
—REIARERE > BLERERND » BEHIBRME  EHERELH A1000pn » I
MR S SE  MHRUBARRBERBEEROKEEEZRE - EHEAR B
& HMUBABRREBEIST o

QMK BKRERBEHEPEUNEZIERAS % BEZX) » FIFTIRE S L
& LRI AK » BB K2 HH pH~ COD~ BODs ~ SSRVSS% o 424 & 24 1
Ouksk » AlEREER LS HAARK o

@D Hr77E ¢ pH~ COD~ BODs ~ VSSEMKBIBREZ KERBEE—BHE » &
f8 #H Bk R 71| F Gas Chromatograph #H|%E o

3.2 FHRHEETER

FABER A NIEE R (HRT) 5K ZE 30K » CODEAH £ /7 H10.38kgCOD/m°r . day%|
2.28kgC0OD/m’r .day » FLHEAT OMEEIEE » U T HABRERETHR o
L.ERARHEERE 2%

BRI RIEE E L E R R BER » HCOD  BODESFH & i B B8 2 BA4Z » £ 71
TAHRES B 6 o

EE S ~ B 6 Z#FR =40 » COD ~ BODH i bR B R BE 2 A W & 1 2 1 n v 84 n
UDEF A #E 1. 14kgCOD/m3r . day % 0. 79kgBOD /m3r . dayh¥ » B EBEEPHE3E90%
Bt BURERERRMEE R » BEAWE T EE2.28kgc0D/mr . daysf; 1. 58kgBOD
/mr.dayly » QIZERBIEKRBEMM  BXBRERTREMEE0% » BRLEBEZEHE
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TEERME 53914 (7.1991)

K FEERKERE BHETREAKIBAS » Hl.14kg COD/n’r.daysy
0.55kg BOD/m3r.dayF % 2.28kgC0D/m°r.day ; 1.10kgBOD/m’r.day - BEMEEEE
C PBMEYMEERE TS SRIENE  RRWAELNAR  EREZARNE - 85
BAEELERK o

loading COD vs removel COD
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>
©
o
g 1F
o«
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O
o
¥4
©
3
E 05 |-
o
~
0 ! o ! L
0 0.5 1 1.5 2 2.5
loading COD kg/m3r.day
@5 CoDREEA&FMEREZRIF
loading BOD vs removel BOD
1
08 |-
>
©
<
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=
S 06 |
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s
o
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>
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£
o
S~
02 |- /
0 1 Il L
0 0.5 1 1.5 2

loading BOD kg/m3r.day
6 BODRETEARMEREZEZ
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T 85 Yebha #5395 (7.1991)

2. A RHCOD REREZBE

EEHTBREEGAEESERER L EYWARECD RREZHFTRE
7 o

BB 7 2 R BREYISIEEBRCODZAES » TEEY A R %0.05kgCOD/KGVSS
Lday AT - BEZ AW AR 2 R TR N 00 BUR R I8 Z iR s 0D
7F 1140mg/ LB5 % K & AE W05 R IR M HI4EF o B AEY B R & £ 0. 106kg COD/kg. VSS
.day » R I 2 KL 0S5 7 8 1 % 2280mg/ 1EF » COD MY XIRBAIMMBLR S - BUTKR
HE 475 YEZECOD 2280mg/LBE K IR FE T & ZHIMA] » BABCOD Z R ERBAREEA BN o

KA A DL T » T BRI AR 2 R PR o AT R — T R AE SRR Y
FF » BRI I R O 3 G T X R Y D DR o

COD F/M vs removel COD
0.06

0.05

0.04 |-

0.03

0.02

removal kg COD/kg VSS.day

0.01

0 0.02 0.04 0.06 0.08 0.1 0.12
F/M kg COD/kg VSS.day

B7 £¥YARRECD EREZRE

3.COD B £ 7o 6L JEE 4 B4V B A SR BB 7 & (Y1) ~ COD EERREEEE (Y2) ~ CODE
B R (Y3) 2 Btk ©
BRI KRR SRS ESE R - HooD BFARMEYI(n® gas/m?
reactor.day) ~ Y2(m® gas/kgCOD removed) - Y3(kgCH, /kg COD removed) ZEi1% »
AaERES8 ~E9 ~E100
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TRERME 39 (7.1991)

Y1(m3® gas/m3 reactor)

COD Tloading vs Y1

0.5
04 |-
03 |-
02 |
01 |-
O I L L
0 0.5 1 1.5 2.5
loading kg COD/m3r.day
B8 CODIZTEA M FRERYIZRZ
COD loading vs Y2
0.7
0.6
‘s 05
o
£
[
“ [}
S 0.4 B
(]
=2
a4
S 03
(1]
o
=
5'02
>
0.1
0 1 L 1
0.5 1 1.5

loading kg COD/m3r.day
9 CODEETRANEREERY2ZHIZ
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TRr55¢bhE 55394 (7.1991)

COD loading vs Y3

0.4

Y3(m3 CH4/kg COD removal)
o o
o &
1 |

o
—
T

L L L Il
0 0.5 1 1.5 2 25
loading kg COD/m3r.day

10 CODEETE S AT E B R ERYIZFA%

B 8 2R » BEEE KL 14kg COD/m® r.day BATEF » HYMERECOD HE1R
Gz IRE AT EEEEAMIREE2.28kg COD/n® r.daylF » CODEL R RS
Mo R E 2 » YMERF KR » BURRREY SRS ZBME o

HIE 9 2R BEEARAEL 14kg COD/m® r.day PATFE » Y2{EHREE - &
HEFETE0. A » BB BEE A FIRE £2.28kgc0D/m? r.day B » BRREWMIGIERE
mE > UBRERYECARENERED R EERY2ERPABMOTREE.230

RANREARKSE » ATt EH FhERYSE » FATER (Methane Yield) g
Y BRILEERIE > THARTPRERTZEIMH 2T » BH ST » BOD
: CODAFL0.50% » BKIER 240.34 ~0.36m3 CHs/kg COD removed®) » #aEIpy I
HRHE (STP)B% » HY3{E#Y250.22kgCH, /kgCOD removed o

HE 1025 R » A= @A EILA R » B10.56 kg COD/m’r.day BLT » BRKR
g R A Z MM - MYSMEEEL.22KE » HREARIREE0.77~1.14 kg C0D/
mir.dayB¥ » 4% B T ARG S o AR YSE THEZ0.16» HRBAMBREE2.28kg
COD/m’r.day B » FEETH Z P ETRAD E56% 3 %40% » YIEKIEREZE0.06 » BRRER
FitEEBREZBIMH » UBYMERK o

4.4 )6 fa B B fE BE IR Y4 (kgCHa/kg VSS.day) ZBAfk o

DEBEMRXRRENEEREEEEREG  HEY AR EPRERYIZEA
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TRE1L

B 112 5 SR 40 » fEMKAE YA RIBE » EN0.05kgCOD/kg VSS.day Bl T B » YA{E B A4
VAR KELLBR% > BYABEBEYE R ZIRET MM » ERE—FREKYVIMERS T
K > B P 2 Bh&R BT 404 ¥ B R ZE0. 106kg COD/kg VSS.dayRy§ » YA{E B[R B T B2 &
#0.0035 » BT LH B A9 R R A 1075 U B 2 B0 41 BABGE MRS o

COD F/M vs Y4

Y4 (kg CH4/kg VSS)
Thousandths
S
1

0 0.02 0.04 0.06 0.08 0.1 0.12
F/M(kg COD/kg VSS)

Bl &Y &SR E R ERYIZ BRE

SRR IEHF EY)I5IER (MLVSS) Z 8L,

UERMNRRERESREESERER » KIEWM P EYISIE (MLVSS) 2 8L,
» RIRE 12 o

P (@ 1257 40 # JBR SRR B4 % 4 VR N 2 3B B 5 U (MLVSS) R 49 7E25,000mg /1)
P EEBUER B E SREMLVSS > F22,000mg/17E 4 - BES EREMEIRE > HiIZEa
faf » KEIGHRT {BMLVSS I R E WD » BURHT SKZEIBIBIEARRISEZEEYN » B
R RAEIE 2SR B R ARG K] 19 5 RBBIEYEZ R EE
B BABELD  HULKERTH > HNEEEQBRIVNEZEEER - 2 ABEH
R R E T 1THY » F{EECOD ~ BODHF ISR ERRLT » TR EWS R
A EREERRARER » IR IE O YIS RAEE R » AT REEEEERLT » TR
» HEREVIS R B 2 B R AT BISIES MR KE » RIEW D 2 1518 8 5 W5
D% QIR R E MILMERF o
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date vs MLVSS

30

25

MLVSS(mg/1)
Thousands

20

15 : . : ' '
0 10 20 30 40 50 60 70
Time(day)

_._Breactor_,_Creactor_*_Dreactor

B12 RRREEFEYSEEZEE

3.3 RIEGIZRET

R o o B K RS AR R S BB K R TR - W0 IR 13T - MERILIEYL IR ST
W KIS AR E R A RARBBBELRIRMEZKE - FRYIR
EME MUEHBESHBARELR  UBRERARE  BEXELHRIFNE
B o AEY—EARMRABRENEEFEHEAEXERRNEMEFTERN ©

AFREEEANRE > BREERENEZERBRIRR - RALER
MRR Y EIE » COD ERRKTHIIBLU L » RREARIF » HEEARERXLSEE
SR AN RIERE » RISURBEE ~ UREHE ~ ZLBBRRTE ~ @REKI R
WEBIREREYRER MmN FETUKELERELROFS » WOERREE
B E IR BIEIRIER A » SEBRENRREAE - BHEEERENE 4R o
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T¥rs540h1E 3901 (7.1991)
% 5 o o 5
® K B ® KB
¥y y i
B K pH W 1 — o0 =
¥y o5 pH3.5~4.5 pH 7~8 | pus~o9 ‘
EﬁTﬁﬁm S T R ’
L5 % | mREE | SRR | B ® %-+Jﬁﬁﬁ%
pH s wom e | s
Bi13 AN Ea gk e
UF & -
UF e | | o= m B &
pH 3 & oy T A
2L ER -
L& EREA -
L BE A = IR
= I ’ W A&
EUL SR 5 R
= IR
BEES IE
Bk

B4 RESEBEKEHNSEIENE
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1L AEEEEEEBRUAMABERM N EEIE » RE¢ERCOD 11,200mg/1 ~» BOD 7,770mg/1
»y K= 10K » ENEEfE A 1. 14kg COD/m® r.daysf0.79kg BOD/m® r.daylf » COD
92 B %919% » MBOD #YKEERI£92% o

2 ERHARRERESEEZEERBRFHERYNERRIFS » BAEVMSELRSHE
WRKFEE » ME—ERIFINERIBAESHREHA o

S.AHBER B ZIES » Reriiigiigegtk (100rpn) » 51§15 8 B IR I - B
WEAZBZEEERS » SRAZURE » BOERBARRE R » HigBHREEHE
50+ 10rpm » A A BEHEISIEB IR

1.7 ARREYREBEREEFRSRYEKCEN T CEBEREAERKBERE
AHRARREYEEE  HEFEESREBRDTERE » FIFBREEY) EIEREEE
TEKEHEHE » 2 —BEENEERE o

A4 H

W ERBEARREEREYES 1990 » hEEITR o

QFEREHEGEMESITEIRE & » SEBTRMATAETBE/DELKED » 19894F12
Ho

BUUEFFBFRE > ENKEEE > BB RS » WEHMRILEIT » 19795 14 o

WER—3 » gL E > MRBRE » HE HRRLENFT » 1981,100

GINRY » REFEREE AEMEAO7 70 —F » P107~111, 19820

OGN » BB KOBFAIC>WZ » BERKH » P94~98 » 19825 120

MRER > MRIEE » EFREE » REKHWTHEELLS [ » P81~85, 190

QBFERWNY FTY Y » BERBERW DG - BEM624F 2H27H o

OFREEN » 5H—» L » SHEH » kT LEEREWN » EFHT -
1978 o

(DI.J.Callamder and J.P.Barford, Cheese Whey Anaerobic Digestion-Effect of
Chemical Flocculant Addition, Biotechnology Letters Vol 5, N03, 153-158
» 19830 .

(D¥ZERAE ~ PrBIBE ~ RSEI ~ PRE » —HERREVEREREEB CLER » £+
JiE B 7K B FE B 4 BT B & SR DL SR » P551-560 (1985) o

WBLE ~ EEZE > BIEMW ~ 205K ~ BXIRE » R IR S VE IR ik o T 0 g BE 2K
» BB\ BB KR IR R T DT B € 3R R P.395-411 5 1983 0

QPR ~ BRI~ LB~ HEMRE > ERBKRKRREVREBZHRAAE » £+
JiE % 7K B PR AT B B & 3R (R » P147~161 5 1986 o

—137—



TSR SE391 (7.1991)

(9 Anderson, G.K. ; Donnelly, T. and Mokeown, K.J., Identification and
Control of inhibition in the anaerobic treatment of industrial
wastewaters, Process Biochemistry, 28-32 , 1982 o .

OFEBE ~ RIEM s BXES » U RWRRSERBAEEE ZEHER £+
EF /KRB ST SR » P.377~388 » 1986 o
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CBLBHRILHTEN)

Fe LA A VOC) ey F AL
S AR A A0 B

* Kk & F¥

wm %

HEMARYNERCEFS LS RSHEM EARNMY o £ S MER % H R
VIEE R IR IR AW P - RACE RN A HIN — BB GERIRE A5 R SR T — @SR
BRI o ZXAEM N BEEHEIRH N — HEEHELIE R o WAMBWBHENE
BEEHEOEEEERYER c EHEHINEEESIREUELLER » B4 » 5
LB FRETEA A B B AR R E B R R AR ERE o TAT/SH4
REBEIRBERREHE—ERAFTEONRRIRFEER o

—~H T

RICREZHAAMAURESEES TRYBRRTNFEZ—  SLEE RIS E
B (ESIRIRN) » EHBERFEREEMBS RO AWM ERSE » TREE
ELEM T AR —EREANEESR o RILEBEN—HFTEBSASHFRAEEN T
R QIR AR RN F BT e % 2 B @ 1L o

SUER G E SR B R RN E S M AR LS KRER c- ERBEAE
EMUEBRFMEARILEY  BRIERBR B EAIED M TR LER MG RY o
HEFRY (IFKR) EREAATEEREMTERY c HREEM AR RIEERME
B —EED/5  RERUENRHEREHEES c Rt —E 2 HMMWERFE+ 4 &
ZoZHENARYNBRITHSENREES » HP S SmESORINERY (B
et o BIFGE IO SSIL IR EAL B ) RACBESOS/EEE GUEKE) %o 14
AW T AREE SHENEFHARY  BETSNILBEILEYWNER » fi
REEREBEEFMEENRIE  RANEEREMEENNES c AXTRFE—HE
5 B9 7% 0 DA R ot Bz 38§ » 3t H 2 7E0AQPSControl Cost Manual, Fourth Edition
(EPA 450/3-90-006,January 1990, Ntis PB/90-169954/AS) i & K 28 iy — 2549 o

"ROAEBREBEBATE—M
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=~ BB R

RS - RESHEREZ BRABRABEOTRILAWOESHE » BROBE—19RK
o Mt BEAEABREEE & ERACETEFER » BB RZEH -85
H—AXKRARLESE - B2 & GANERILEYZESHE » ABEBTH FHR
MRk

y z Yy
Cx‘Hy02+[x‘+4—— 5 10, ->xcCo0, +T HO0 oo 1

EHTERBEFTBOEYCO, RH0 » BRI ELLBERR B RIS AEE Y
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5. E BRI A9 I 3 Qe 0
(Gl B AU AR R A — B » BT B bR 2 2P 88 15 7% B % 20, 040scfm o
6.5 EER IR G RETE » Veat o

FAERNERSERT ZEHIINE » HEE 7RISR » BROMER L
EEBOWEKRES - HE—ERANER > BESREEEEH . ERSRNER
QUGB Z BERIRS, HZERERAKIEA300(F13/min-FLREEHE) o HEIE
—REARE  E LB EER RGO T R R ETR » XL IEMEBT7F o
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19436 ft3E§ 4 /min "
___________________________________ 0
300 ft3/min-ft3
=65 t3fig I

Vcat=

U & 25

e

HAIEH#F A EEMOLEEES » SE R RIEHE LS R a8y
BESR o ANHHATEMMLEORS EREENRE  LERHT —ESBMILYG T

CAFERLEMAE EITHADN - X AT RS RN G E—ETEm
HEE o

AX#EBD. R. van der Vaart, W.M. Vatvuk and A. H. Wehe, Thermal and Catalytic

Incinerators for the Control of VOCs, page 92-98; J. Air Waste Manage, Assoc.
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— & T ¥ i R R A
2 1% B OF*
—~H#  F

Y —BR I %¥3E #E (general industrial ventilation) ”—ZiZA44M3KEE » HEZVE
RE—HE  FHSEEYHERRFEHER o KBRS » BRATHZ THIHRIE :
L.inRERE - HENTDERBREREE » KX BIERRKRESH LAEE > FIAZEER
WREZERER  ERETESRYRERK - RaNARERATEAKRKEREER
BHREBHERZERE  HEERUNBAKE

2.BEHEE - HEAMNENENERIFREREZEZRBE  flin S BEE - EH%SFE
BT LB R TAFERBERRIILE o

LATT B 23 31 sl 740 e 0 oL e B PR IS L 2 JROEE ~ Wl SRR 2 » UMMt TR A RE R
JE R 2 B2E o

=~ AR

2.1 wmEERERER
REARRKRFCELFEUNDOT ¢

LESBEECREBEE  R1PIESESRY  EBATERRER  EXRNESH
BHET  KHBZERBRE (LV)FECZBERE  RUWEREEZRMRET ZAE
BERU-FBKE (BR2.28) o

2HROBEFERIGRIR

SEROHEEROMZHEERFERSRE  REFUMICERDORSREZMH o

A FRERCHEERAEERE s KEBEE  SHRNERERAN  TREZREERM
DHERABRZR

5. 4MBRERARNBEEAMERE ) FROFTEHMEHERAD o

* o (B B AT PR S ik T35 Je BT D TR AT
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*1 REAMBERE

® & 1 e} IR E | REETL FEER
(TLV,ppm) | B(n®/] HFRAEEE)

i (Acetone) 750 441
IFBEBEIXES (n-Amyl acetate) 100 1632
Z (Benzene) 10 EEE
iE. T B8 (n-Butanol) 50 5280
IEBEBS T Bg (n-Butyl acetate) 150 1224
J _FZE T Bk (Butyl Cellosolve) 25 mEEE
Z#R1bW# (Carbon disulfide) 10 feESE
P& L #% (Carbon tetrachloride) A
Z—EE B Z,8k (Cellosolve) EEE
Z—PBF B Z B} BEELRE (Cellosolve acetate) RS
&1/ (Chloroform) 10 iR
& OK%E(1,2 Dichloroethane) 10 fEdEsE
Z# K% (1,2 Dichloroethylene) 200
1,445 BE[E (Dioxane) 25 R HE
B& B 2, B8 (Ethyl acetate) 450 618
Z. B (Ethyl alcohol) 1000 414
Z Bk (Ethyl ether) 400 578
{S.i# (Gasoline) 300 FERUEZE
E % E (Isoamyl alcohol) 100 2232
RN E (Isopropyl alcohol) 400 792
S NEk (Isopropyl ether) 250 684
BtiB% B 85 (Methyl acetate) 200 1500
i 2 (Methyl alcohol) 200 2946
BRI 2L T ZEFR (Methyl n-bytyl ketone) 5 %A
Z, B B F gk (Methyl Cellosolve) 5 R
Z — 5 B Bk B BR S (Methyl Cellosolve acetate) 5 S
HZ & 15 (Methyl Chloroform) 350 683
i 3 7, 2L Bl (Methyl ethyl ketone) 200 1350
B BN 254 (Methyl propyl ketone) 200 1194
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*l REMBZERE (B0

?’é & & ¥ FIRAE | REEILY IEER
(TLV,ppm) | B (m®/1 VERZEEE)

H 3L B N 2L ff (Methyl isobuthyl ketone) 50 3876
£ 7 fig§ (Naptha) FERAREIE
£ i fg (Naptha VM&P) 300 FERHREE
g% (Nitrobenzene) 1 A
Bt BE NBE (n-Propyl acetate) 200 1050
57 YE7A B (stoddard solvent) 100 1800-2100
& Z%c(1,1,2,2-Tetrachloroethane) 1 miEFEE
.2 1% (Tetrachloroethylene) 50 4752
B % (Toluene) 100 2280
=& & (Trichloroethylene) 50 5400
ZHZFE (Xylene) 100 1980

2.2 HEFEEOWHEER

AREEREREECHRBARA T LERHERR -
TRV CELEBAEARBIBBCEZREABRLHEE o
CTAFELABERERESRE  FLFEZRERELSZBARE(TLY) o
CERERYERELARIE
TR RBEERAYI— o
MERERZHENEREENRSRYRERBERBMAE(TLV) AT » RLHEEHE
ERRELRRRBFRAERE ) MELBMEREEERRS o

2.2.1 HBAMSER

I — SR R T B R R R R S R R E R - B R
REERRSERY  NEREEHHE o

(REERE) = (EEERE) - (EBRE)
Bl Vdc=Gdt— Q' Cdt——mmmmmmmmmmm o A
R : V= EABE

6= R

Q" = 4 R M L

C=IS R

=W N =

— 157 -



T¥EYebhrh &3984(7.1991)

t=FfH
EREAHEET » dc=0
Gdt=Q'Cdt;
t2 Tt
S oedt=f Q’cdt
t1 tl
EITRYIRE C)REEREK (6)RIEF—EH
G(t-t1)=0Q'C(t2—1ty)

G
S —— @
C
EEBRRMZTFREEEZRTR2RS » RILERRREARE - K o
Q
e 3)
K

X O=FEREEEE (n°/nin)
Q' =1 %8 JE 3R # (n®/min)
K=FT2EEHEH
FIT LA ) U8 2

K EANRTE » EIRTIIBEEE -
L.BBEREZERNNME  TERZESRE 22E 1 o
2.5 R BN > HEARTLY BSE 4 R RMEED SR Tl EH g 2
EEEHETLY > 500ppm
FEMYGTLV 100~500ppm
EEMYETLY < 100ppn
. TFIBFTRIFRRILEE
W TAER R ~ BB R TIEE RS RIEZ EWIEH o
QITFRBAGRESE RO MBI o
QFFFHLHNERBRACEE o
(4)Z2 K HF H B 2 B R o
OBEEXETFAERRENSHEYEREZRE o
4K HZREEN ERSEEE » HEEELI~102Z0 o
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i X E]I

H= o

ZER5IARBEH S ZERIIARGEHY ERSI AR
REK HR/IB1L HEK HRNHL =EK EHHE/NS1.5
111
X <= D EAANEA
i — | EL/ At I s
ERSIARIIFER RiF
P BK HE&X/NB2.5 K=2F5
= i —[
18T —i%1 — =
/N~ (5 —B = J\
j: -
TR Wl >
GG EY:]
K=1.5%2 K=5F10

1 HEERMNRARKEZERE

2.2.2 MERB T RS ME :
ERERETREZRARETHTIEELERXNETRZ
G

Q'=—

C
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Wit » BEERYEEREMER— TR > REBED S EEREE T2 2RE
FIRZARRERERERERRNTRGME N o EHITEZZERYE > ERIEURE
EALV)BKE > RIRERRGEER Bepn - IIREEBEERES

24.5X SG X ER
MW
A G=FEEEE » (m/min)
24.5= 115 BI A0 » STPFATS Z B8 f&m3
Se=AHItLE
ER=ZZ M E (1/min)
MV=78%»TF&
HQ =6/Chf » [ RIRA :
24.5X SG X ER X 108

s 5)
MW X C

(Gt&E&H)
A Z &1/ (Methyl Chloroform) 7Ei¥-h 3K K 40.0121/min » & TLV=350ppm »
SG=1.32» MWN=133.4 {§FR K=5+» REMFRRBEETLY B fIEZHRCERA KRR

QO EREREREE@Q)?
. (24.5)(106)(1.32)(0.012)

G=

=8.3m3/min
(133.4)(350)
HR—7%2ES  BELZEK 18 Al
(24.5)(10%) (1.32)(0.012)(5)
Q'= =41.6m%/min

(133.4) (350)
2.2.3 FRYREHFEM 2L (B2RE2)
ERERENER » SRYIRERIFMZSILBEETH TG » RO B FEKD
FER :

dc dt
6-Q'C vV
B EXEDE
G—Q’C: Q' (t2—ty)
1 T e e e e
n |: e ] - ©)

FUH LR HDSR IR HE » 245 AR HRHE o 20 SR 45 S218 J075 ety v 1 3 3 — BRR T 28 0 1 0
» A THHELZ » JALRR -t |l

G—Q’C. ] -

\')
At=—— I:ln (
Q' 6—0Q'Cy

% C1=OBF
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) G—Q'C;
At=—Q—,|:ln[ —) | ®
HRBUEEE - HHREREYRER > HRC=0, MEXES :
N
G l:l—EXP (- ; ]
=i i in i ————————  ———————— (9)
Q'

RE

|
T, T,

IRF

Ci

2 BRYBREBRFREZEHIE

(GH&#if))
RESGETIIER TR » RIBE (C2)3E200ppme i % 05 i R 5% 55 6043 58 28 SR
JE (Cz2) ?
G=0.035m3/min,Q’ = 60CMM, V=3000m3, Ci=0, K=3

. v . G—Q'C; o 1mi
-_— = 1
JAN Q_’ n| . _J min

Q'At
6 [1-Exp (- E ]
\
C.= X 10=408ppm
QI

2.2.4 FRER (2RHE3)
BRI E TR RMBEH GRS R E RS » HU6PHE (rate of purging)
i TR E 2
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Vdc= —Q’Cdt
C, dc Q' t;
I —_—=——1 dt
Ci c vV t
Cz 4 Q'
In] — =—— ( tz—t1)
c; - v
Q' (t2—ty)
g8 C.=Cy EXP [———' :| —————————————————————————————————————————— 10
v

C,

il
K

02

0

‘Tl Tz
BRF i
3 BERYGFERE
(Gt E&B)

—ERRIFEMV=3000n3 » HSRYBREIEKR » SRUA—BEEEBRZRE Q' =60
CMMARRR 15 e i BE » 1. R 75 R ¥ i 5 |1 100ppm(C1) BE K 2/ 25ppm (C2) Ff 75 B ] 7
2. B 15 R E 2 100ppm (C1) §E 603 $EE B 1% » RC2?

4

C
t-ti=——I1n [(—] =69.3min
) C

Ql(t—ty)
C.=C;EXP [————— ] =30.1ppm
v

2.2.5 HRBSEERPEAZHBER
EFZHETERYNELERBNSERESHERORENGE  EMERSEEN
YIE S E R - SRR RIE Pl AERB B BRI R 2 Btk » FEBRZ S0 B4 F G BH A9 4%
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BT EESEYAMEERERRERLATUMEM  BoRESTRES LAY EERA RRALL
H2Zf » HRIKRL BRAIKKREME » w0 '
Ci C2 Cn

+ tannns + S —— an
TLV;  TLV, TLVn

HFC KERGRMREME > FOXNKRN 18 KERBFPESSRAYREEREE
EFEERERIRE RS RYFEEEEEZF

BRIFFIRIFAIEBEEE » BRMDGTRME N AR DY OL SN » TRER
B ERER  EHEERT » TURSERDATIEZERARKE S RAHELSE o

(GtE&H1)

—ERRBENIERERFT - FR &R MEKRFRXREEE » BN E SR
M FTALRZ A MBI - 319 50 1F KR4 2 150ppm MEKR50 ppmF 3 » g1 (1)
HEHEB/H ((150/200) + (50/100)=1.25>1) » WEMKBEBESHRZRARE» &
iR BRERRTHMT ¢

BRWE S 2 REEREYA0.0161/min ; FEMEKZK=4» F5K=5; MEKLLE
=0.805, A EE =0.866 ; MEK9 FR&=72.1» BN FE=92.130
1. MEK;Z 3@ J&l 3 Q1

(24.5)(106) (0.805) (0.016) (4)

Q= =87.5m3/min
(72.1)(200)

2. AR ZEREEEQ
(24.5)(10%)(0.866)(0.016) (5)
Q.= =184.2m3/min
(92.13) (100)
. EeRZERERQ
Q=0Q:+Q:=271.1m3/min

2.3 PHlE KR RIRIFZWHIBER

MEERN S —BNENREEA M RRIRE - 65 HRFEE R PRHIE (LEL)
T o LMHABBANEHBSAEANEIFAEREEXRRAZITHER » B9 ABMLA
T QRS RS A DR R LI RRIMEE & o B o] (L TLVR TELE P48 40 o

A= E D61 » HTLV{EA100ppm » TjLEL{E % 1965% 10,000ppm » & —H R FER T
TEIRIENF » DBPGILRIFH KR TRE — B RO EELELAY25% 5,,2500ppm P, T » jE 8 2¢
FIGBRIFETREEBREMB T » ABTHED o AT EELEE » TRANEHRETRE
BUE » ATERAIBA L K K R @RI BRI E B LA R R R RIREAELELIA T o
O) U AT 3 IE AR AR HRLEL PR EIEERE » ULELIRFTLY » a8 T ¢

(24.5) (& BE LLE ) (100) (ER) (ST)
(&#E > F8) (LEL) (B)
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W

L.EHRLELUIE 2. KR » MFEMTLVE, ppmiE R » (5)7 o 10678 8 25 100 o

2SR —RERBBARRIZR2RANE AT E > EXSEREEET » BEHE
REREILNLELZ 25% » FEH & BB A EMEE T » STRA4 o EH IS RE D »
BARFNRENILE » ERESRY I RIEEERE » EFFERME - STRA 105
12 HIFBEBERZXAEE RN EOM NN ERGEIRET » EEBRAHISHE o

3.B R—HE NEERRARECRBREREN » SERIKZIBIERME - ERE B
F£120CHB=1» FEHN120C » B=0.70
(GtHE&HI1)

—HRERAREFERE S - LU180CHIMEHE — /B - FEREEPE L rsE R e
BE0.BIN_HE o REFMHBMNEEANES - FXERBIEREI— 22 REE
T 7% 388 JaE 3R 3 2 4] 7
“HEMLEL=1% ; tkE=0.88 ; MN=106 ; Sf=10; B=0.7

(24.5)(0.88)(100)(0.95/60) (10)
Q= . =4.6m3/min
(106) (1) (0.7)
HRS LR ERESCTHHEAT » BEEXRTEREF 180T ¢
(2734 180)

Q180 = Q250 —————=7m3/min
(273+ 25)

(tE&ifpl2)
EZBRES » AR REREREES X EESEBNREALIEE— o
—HR180cmI I E R A NE S BIEY » B—BRENA1004E > EEHHED T
S 180kgHIE) ~ 8.6kghY It HE R 2810208 (ZBERNW-DBRNES) - SK Pl 7 38 B 3E R
0
CB : LEL=3.28% ; } FE=46.07; Sf=4;B=1; [LE=0.789
(24.5)(0.789)(3.8/2) (100) (4)

Qzs¢c = =97.2m3/min
(46.07)(3.28) (1)

ERIERE A5 CH
(273+ 95)
Qosc = Q257 —————=120m3/min
(273+ 25)
EEXERFY  SHSEABIESH » 2 EEIMm2. 2. 58k » SRTLV/E LILEL

BALZ o

=~ A PEBE R

EMmEEN TRRGE D » FIARESER » ATEERABSIN—1  REI0E
B9 2 1 3 6 7E W P o ) AR IR B R A 5 AP B Sl R B R » el FA B Y T 4R B8 0 T A s
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RIAEEZATE ~ £IR >~ BERTIFERE > it » EREGER LORTR > EE
BARERE EHENIZRE o

HEHFERRAMNRAEEERZRRE  BE - BE - BERZRRSTIFRE
HIEAR » REFHES TERHABBOR » EH S EORITHRE I B E Anerican  Society
of Heating, Refrigeration and Air-Conditioning Engineers(ASHRAE)Z ¥ 47 F it o

3.1 MFHER B

E—ZEHANRERTOFAEES ACRLE » LHFEREN&EES’L1 T &
AR —EEH \ERXREOLHARRERNRTHR  BTRERERERNBELER
) R T 5B o |
LABSMAMERE  ERBRASAR ABE/ EEMYL kcal 5 5 % Tl
5kcal /kg-hr o

2HBEPAEECAE FEMRRIAZNE S EREE  BE « KNEE « B
RIFABREEH > BEE » ENRFIRBERBRIEEIZEN TIERGZIFOIFERE
T ATFLUEEo

BREEAIUATHARRLZ ¢

AS=M—=W)tCtR—E-mmmmmmmomm ®

X » AS=HREEE%L

M—W=3TBRUHER - TIFHERE
C=HRMBRLER
R=EE 5 BIF R R
E=DPIR#4EK

KBELEXNTF  VABEBAFHRAHARERE  TRAE s ZRPAREE A
RRFPHESRES > BASFERER  BR—7T0AF -~ KEES 1.8n2 FEEKE
HMEEHNTIESES" EET{E# 7 (Standard worker) o
1.¥%t#; (Convection)

THABRERITFREMBRATRERTITATREE (L) ABEEEER
PIGMIE (tox) RS REEE (Va) Z B » HEABRMIIRFTR » Xep LA™ $Eee T4
# ” (standard worker)Z 4 o

C=18.16Va00(ta— tsx)———————mmmmmm e 1)

N C=HRMBTHEE (vatts)

Va=J& 3K (m/s)
ta=ZRMWE(T)
too= [ REBERE (C) » KEUIBTEHE

Bt >35CH » KERAHZERESHRE 5 ta<35CTHR » Rl B B2 3R i K8

8o
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2.8 5t (Radiation)

TR A RLUR B T AR A B B R TH 2 U R AT SR R 2 AR O R L O R T A
BEEZNRGTZEHY » ABTEZZHARRLBOR » X MUTHEAREZE—BRY
AR o

R=7.91(ty— tex)————-o—ev S ©)
X 2 R=EH LT PO K (vatts)
tv=FHEHBRE(T)
ta=KEREPLHEE(T)
3.%& ¥ (evaporation)

HEERORFKDEERABRBBOREL  RARBRE HR#FL) AR
Vo) ~REZERFAERE (0o ) RERERBEEZ KRERE (o sk)2 2R » 2L
RUTFEABEE —BRYAKEDWOR o

E=16.73Va"® (psk— pa)————mmmmmmmooooooo . 1]
Ao E= RS #E K (vatts)
Vo=[& 3 (m/s)
p 2= TAF R K & 5 B (mmHg)

o se= BZ & R K 7 KB (nmHg) » {8 3% 57 5 % i 35°C B 4 42mmHg o

B4 RTE-EHHHEBET » kEFEFSEENTHEALR » HREMIELR
HERKEZIREESLERE o

600} #BEX ITHFE EARBET
BREHEE AB A

500}

400

300

200

Btu/hr

100

-100f1

-200 1 ! 1 1 1 1
50 60 70 80 90 100 110

GHREBE - T
4 TIFARRRS  WEBEERAEZ BILE
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3.2 R BEFARIEER
3.2.1 #2473 & 3l (heat stress measurement)
HAEEEATEHABRRERERYERT B AELREHNAROEE - A

UAH B E 151E (heat stress index) » FANIT X LABRERBIIHHWT -

LEREE (1) - ABARKRFREENAR > BASBEAEAREHUEEZRRE

2. RARBIRAE (b)) -~ HEBRERERRD TAHEACBIKERE o

S AE (V) - BREFRK I THBY o

1 EHE - REANKBRAIMEHABEENRER Bz —2EABKEEE (
black globe thermometer){H|& o

S5.AHBME-TTEHERHERIERIFT » ER2WE

T2 BEIFRET TIFEREZERE

AFEHER kcal/min
Ak 2 0.3
iAvA 0.6
i 2.0~3.0
L35 E B g EiF—ARmo.8
B. T/EfdE3g SEtgkcal/min | & Ekcal/min
FT-8&M 0.4 0.2—-1.2
HER 0.9 0.7-2.5
PU—EF8 I -8% 1.0 1.0-3.5
E=P0) 1.8 2.5, 9.0
UEFBTHE -8R 1.5
EAH 2.5
EHITF-BXK 3.5
R 5.0
EAH 7.0
WEAR 9.0
C.EAXMAH 1.0
D.GtE &5l
BRIVFERAEEEZFEIE
1.9537 0.6
2.EFEITE 3.5
3. EXMNH 1.0
@t 5.1kcal/min
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3.2.2 #4538 ¥ #5 48 (heat stress index)
EFSHEEFERETURIRBIREEHEIE (vet bulb globe thermometer index,
WBGT index) S5 EM » WIE N ZWBCTHIEN E AR T -
WBGT=0.7tnp+0.3tg-————————__
HHF : taw=RABIKEE
to=EE S B IR E
BNES ZVBeTHRIZEHE XM -
WBGT=0.7tnwb+0.2tg+0.1ta~ oo Wt
o= KRB
WBGTIR IR DS S RE » HE s BEREHERE » BEZNRLIEECFERT &
F > AEBWRMIE S FTR o WBETHIZ IS Tk T/EIR S T BUCB R 8 AT L & » w1 I BA3T
1 TAFIRBEZ BERIE o DA B S 5A F1 FA 7 AR 340 7 B0 R WBG TH: 1B B 41 K S JE e B S JE T
FIRETARE » RBEH TAFIREE 2 W M1 BRAE R 4% 2 R PR B (Specific ceiling limits)
LARBETFRT I TIFE : BHIREE TIFREZ TIEE UE 6 HB T /55 2B
A BB E P RALZ B o
2.EWETFRECTIFE : HRECBBE TFREZ THFZEUB 7 A T L 2B
A5 2EE H RELEAAR o
3. RPRME (Ceiling limits) : EAREEHE THEE T BFHREEHT BB ELRNERT
 ARRETREEEEO6 ~ 79 dhiEEE oA AEENERE XY

A o

HIRE S

(ERARPSHBXT)
B R B 3

//J~

. 6" SRR T P A
ol xR HERE

R

5 WBGTIEIRE AR
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IRIE# {8 — WBGT

C
13[45
04}40
9535 \
C
8630
15min/h
77|25 x 30min/h
45min/h REL
60min/h
68|20
100 200 300 400 500 kcal/h
400 800 1200 1600 2000 Btu/h
116 233 349 465 580 Watts

R ER

C=HBR1E
RAL = 72 35 & # BR1H
*U—E" EETEE S EKE

6 KFEEIIFEREEERIRE

FT

113[4a5

L04|40

95(35 \—\C

0l \\15“11"/“
2 30min/h |pap

45min/h

17125 60min/h

6820

00 700 300 200 soo kcal/h
400 800 1200 1600 2000 Btu/h
116 233 349 465 580 Watts

NHREE

C=RPFR1E
REL =72 i % B IRH
*DA—ES EETEE 7R EKE

7 EEEIFEREEAERE
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3.3 ZH7TE

BUTFiad S BRI S R ER — M TR » R TEEE R aEE
AIATHGE c BLEFEIERRHEBFNREBE THEY : MEFEHE M5 EEE
HH > TUARARRELRNBEERM AR ES R TIF c HHEE - BRES
RMGTARBEL TEEFEENRERE o
3.3.1 BARARE

MRTAENAREBREOZERFIER » 7T FAHEEE S ERBEGRSRE o
U—EHEANRETNS (GRS MR MamE) » o746 S )o@ EE g 5 2 1L
BiEBSHMEANTHEE  WRARBAFHESSLEBERRE A ARERT
QR EMFEE o

ERSBRIFEETT » FREAFSBHERE » THA—BERE o AREFFENE
BREMHFT AR RERR RS AR TR S IR € BT 252 09 ¥ S R R b FHBR 1 o
AERENEETKR TR :

fEBTU/hrgf L
Q= X0.0283 —---mmmee a9
1.08X EFE (°F)
P Q=m3/min

REMALANABREEERAR  SHEEXAR B BB RS ;
HEBHAR » B BERDB LB TiABRE RIS 85 AR R E o £
FTA el RERE I BR B Sk P 80 2 030 » BAREEMAFFENBESEOREEHEK o £S5
RERTGE R LR AR » FRAZFN LA EE N ERE HILE SR RB R 432C

’ ffﬁ%l’q?Fﬁl;‘iﬁ‘éﬁ%ﬂiiwcFﬁ%ﬁl%fé%ﬁ%im?ﬂlﬁiﬁw"cﬁﬁﬁ%ﬁliz—ﬂﬁ °

EERTHE » BRRREEEFHER IRRRAESBNEACS TRz E=RE

mE

BTU/hr# #4 <0
0.67X K17 & &2 (Grains/1b)
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