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YR ARN=TIZOWTIFBEIN OH EE BT HZLT 5,

SRR« FAN—T OFTA I A ARTIE 1.5%, KETIE 22.4% (2004 4F) 1, XL MO FEEHIAIL

HARD 9 Jihy (FERES . A S ) I BRINIE 800 TR &2 TV 52,

L RBRA A (BF) =)0 — « SUBIFSERT, TBRIFOHLELL DOEHEESFAHIEEORS L~ H 3K 2MAF J5
Off A EREFHE ~ ] (2005), http://goo.gl/Wmwid
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EDRDLND,
JEBED R : R SA A~ APREHMIEE B LOFI 1L, BB ORI R L, Bk BEht | 3K
DMFELUTRIAR ZOMBEFDZ AW T-b O TRWI & HERFE EE (A - ) DS EREERIIC T
IWTCODHEMNOER SN D THDHI L, FoOMiE T E DO =3 LF — & HE L TN
ERREITIER L, SRR ORI L2V sk BD,

%4 B, AN—TPEBEDREA T 1k (P36~) : AR—T PEBED FREE T DB RSP AR ST I DN T
(X, ENSOKE, BN CEE RS LOVE FIEBNED B TRY, ZnHIZ SO TIELGHEY
HZ &, ElamREDOBRIL, BUIRNBESPET AR ORI D350V 72 b D& R STENK
vIch s,

H 5 E. RE AL (P53~) : AM—T7 ZRE T HERIEL, EPIERICES LEbIT, ERRO N Aok
DL S BT LR80T B LA O M REF IR I AR L Tl IR IR E L IR EH A2
H Y B XTI ROFETA~OHHEEZLS 1T D EnROLIND,

%6 B, TEHERL AT T U A (PE8~) REEDJRERIZHINY | 22 A MECHERE AT IS LIS L 72 1IE L\ Vs - 2
T TR ERT HZEN RO BID,

%7 . TARTAANEBICE LT — MEOFREFER (P74~) (3 AN—7 B L Oy hAR—
TaE | T REL CWDHREFERITHLUTEmLZ, HREPRE., N7 7 070 — AL T
D7 o —NRAERE R AT 5, BURHIE DS Z 27z,

_12_
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B2E KRENMARRRA F—THARAODKGRHE L BRADZE

2.1 KENA AT RADREBE L LY

RE A~ ZRBEAED PEAT ADF KT, BB ORI E AR (553, K G3 TAR) L B BESRAT:
(AR L 225U IRBETRLEE) 70 & DR 252 (T EMEI R LT 5,

£72, TNHMK O HA F WL, *@&ﬂ:ﬁi’%\ J%1E7k?%&5_/V{KA% RIROWRL 5T
%, ZIHOYEL, BAFLPRBEIC IV SEEIRBEISE ST UL, RIEITL T 2L TED,

L72hio T, **X®Wﬁe%7&:x‘$%£§'&ﬁ¢bt52f@ T E7RRBFOIEIR SR D Bl s 3

SOV A 2SR 0 H5, _
£ 2-1 KE/NAATRADTHRER

JEH WM [wt% dry, ash free.]
2.1.1 R DR %C | %H | %0 | %N | %S [H/Ck
. . » 23X Dy 51.3 6.1 42.3] 02 o 143
AMOEELRTRIZEE O, [Dxom 515 6.2] 422]  0.1] 0] 143
K3 (). B (0) Thy, fiF [E/XOBK 5470 5.7 39.2] 05 o] 124
IXF TR 495 6.2 44| 04 0| 151
HIZRBIRED TCRAUTDOVNT, gy h— = Sy RS E D4y

AX /% IXTTOH ALK Hi:Okada T. et al., Prediction of Pyrolysis Process for Wood

91 1EF (K S3. JRALIAL) . and Grass Biomass, J. Jpn. Inst. Energy, 87, 852 - 861 (2008)
ﬁ*ﬁ%*%ﬁjzbﬂ\é YFREIE, BAam—2 AL e—2 VS = ThD, FOMIZEED
NEE SO MR (PR 57) ENE D, Brrn—R L D-7/ba—2Z (CeHi006) 23HHAITELFE A
L= HEE T, 4312 (C6H1006) n (FEAFE n 138 T~%07) T&Sh, H/C Tk 1.7 Th
%, F 2-1 OEBEORIAD HIC I3 1.7 LOKREFEIBOE, K HEDZIZZ W T =0 OFF(E
12&%, ~2 =R L D-FLa—RARL D-T I ) — AR D 5 BEHESC, D-~> /) —A, D- 4
FU—=A, D-7Na—ARED 6 BRI =y e T OB TH D, ®NL VDL D-F

LE—ARFEAS LR LT ThD, V=N 7 2o VT b F OB E R R R = R L,

3 WILHITHE A LT E Db E T D, Brm—A ~Iba—R V7 =0FnEh
DOILFMR D — B LA EXEFN TN 2-2 LX) 2-2 ITRT,
£ -2 RB/INA AR AEBRERDOEHABRS

TLEIMT [wt% dry, ash free.]

%C | %H | %0 [ %N %S | H/ICk
re—A 44.4 6.3| 49.3 0 0 1.70
~Ikra—A 41.7 6.3 51.9 0.1 0 1.81
V= 63.8 5.3 29.3 0.1 1.4 1.00

dry,ash free:#E/K K | H#i: Okada T. et al., Prediction of Pyrolysis Process for Wood and
Grass Biomass, J. Jpn. Inst. Energy, 87, 852 - 861 (2008)

YH CH, OH OH CH,0H OH

OH
HO 1 0OH -0 J> Or—=0—.—
on)  fon “Won) K(, [OW SR
0 0%-0 0L - \— 0Lo-

CH, OH on CH,OH OH

B — ADORE X7 DG

B 2-1 00—, ASE)ILO—XDEE
B #EFIE N B AR LR —20 NAF 2N RT w7 (8 2 iR, a4 — 24k, 13 (2009)
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CH,0

HO —C\Qé:—c—(:— Irofl_:—(::--(:z— HO @{' .c:j_g::_
CH.0 CH,0
(d) NF=rvolEa=y b (70EN7 /) —iEHEE)
2-2 Y UOBEER( I _vBREEChLO#EAEHENOLEIEXRSF)
UL BN B AR LR =222 NAF 2NN T o7 (35 2 R, #kal& A — 24t 13 (2009)

ZD) N =78 LIV —DRT L LS o<y
B ", BREL T RILF Trj/»v’/ M /O@ @@ /
%b\o)&i?/bm»—xfé)éo 2-3 c:/j_\“@_ctja:\ OHO °© OH OHO °©
T r—ADOBSROBIE TIIPEWE Th oL "
A7 varonEgsng, RarhoOLR7 v ath
LR DRI LS TED, AF Ot Ny ok Oh_ oS
=L, BIE)E RS @i?OHOH +><q—£'><o
[ZHEINT DLV E R H D GBS, 2006) , S5 ~&
WZERINZ HNAZETLRZ Lat 34— AL, I
T 5, ~IBEALT—ZARY S = b H— LN E on o
~ > ~ TN . 2 . O OH o .
B, S BB ERES R PAH oy T vy

BRI & EN 5, LinL . Ak Tl S |
Hi#: Nishimura M., Iwasaki, S.,

PAH [3&BICHAMFAL T 2T 2, BN Horio, M. , The Role of Potassium
FAET B EMETIR T DI, AR 2 FA L4y Carbonate on Cellulose Pyrolysis Journal

of the Taiwan Institute of Chemical Engineers
RSV CTERIRBEICED, 40, 630-637 (2009)

B 2-3 +IA—X0O#SRER
N.2RBELEKE

PGB I B ES A R EVE (DU, HHVy &%) L1 B RSN 3 20 (LU T, LHVy
ET2) 3%, HAV TR L 72K RO B BVE 100%E1IX TE 7256 O IEIFEEE T
&5, LHV ZKALZNEDOFEERM LT GE ORBETHD,

T = FEYE m A EVE: HHV, [MJ/kg] = HHVax (1 - W,)
T B LA B LHV, [MJ/kgl = HH V- 2.512 X (9hw + Wa)
=(HHVa- 2.512 x (9ha+ Wa) | (1 + Wa)
HHV,y: i 8 g g B [MJ/kgl LHV,y: i i FEEIRAT B [MJ/kg]
HHVy: ¥ 83 g B [MJ/kgl
W K% QB BIEE, &8N H) [kekgl hw: KFEEWEHR) [kg/kel = ha/ (1 + W)
ha: KB (2HRF) [kg/kgl = 0.06%
KR ARRM DK TR DE By 3R,
(YET 4 WA THEANRT w7, 17 %, p1037 2 —H5 1)

725, WalIWeEFEMEGIKE OKy &/ RRAM ER) | WelJRREEEESKE KRS &2

AMEE) THY, mHF ORI, ROBRRH L,
Ww= Wal 1+ Wa)
AM DEKRBREEDIZONTEDAIM O LHV IXEHRITIK T35,

Wa: &K (Y 8 %) [ke/kel
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2.1.3 AtOBEBETOER
IRBELIL, T2 22 L E\ R EE D T T REH T O WM E R RSE LS5 7 m A TH
Do **}f@io@lﬁé%ﬂ?ﬁ)%bﬂ‘é% 3R 2-3 TR TIORBEE D,

& 2-3A#MOBRETOER

1

4= 2 HE

B TR EIES AER
1. KOyOZEFE 100 ELLE [BREHZ & B KI5 ARy g dant= Y A RAN A
2. RIPAMEL R o
" 260 EHIT | B AR - i EnS E R E L) daatey A AN

W EOBESE LB TH AN KT D,

3. HADFEKE|280 ~ 660(290 FELL ETH—IL 3 AVERKSH, 350~
PRBE E 400 FETHAD LA KIZ, 400 FEClE
D& T | 450 FETH— V3 AR RRIE T,

IRBEIR R A AERF T DRI
H (2R BEIRRE TIIK K
&AL F AT D)

wEEBILUE T

BAAREEEBEEAE RE BT T | FRAFT D8 QKA AERLS

4. RIROBRSE 480 FELLE |
RZD ns)

A B BEDIR I B Z OO SR L > TE T2
INEBERPNCT DL 2-4 DIDNT/D, AERKRR BT TARE — VDAL T 5
DI 450°C B ThHbHEleD, EDI , ZNEBZ HIREZHERF T 22 LI I FERIRBEIC D72
WO YT A E ENDH EME IR TED,
KES BRI DO AIRIEN R

RS RX
<,E><,¢w %ﬁﬁz%@igﬁa_w

100°C ~ 260°CH15E 260~290C Qy o °°
K5 DFER AMMAROKE — AMREBK °
FELHIRIED ([, BSMEH 2O
A— L ARRERESN+HEERIC BHRARBEVE—I
o TE BB EET Ao ENEE (AT#R M) o
RIEM(Fr—)  © 290°C~
s o S SRR
“ A— )Lt R RS
400°C~ 400°C~ 350~490°c
RAEY (Fy—) DIREE s EH R B BARHRAD
(—BAE R EDEREME)  LRib&T S X

2-4 AMoBBETOER

2. 1A BT EX A DN
RIRBEE DA PR E B R 2 e /N 2720D1ZIE IRD 3 2D T NEETH S,
@5 (Time) : BV R AR RSER DO P TR EF TR EVEIIE T ORI R HHT L,
@IREE (Temperature) : Fof&IREE — L T OWREE RRBESERE D=0 +4 2 &,
O AL (Turbulence) : 2850 AW AR T A LLATEPE S TNDIE, (—IRZER IRZEA., FFIC
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X = RERN T 7 TELNDDITZ DT THD, )

FloL AT IZB W TR REBIEEDO KRESHLEETH D, K RDBBEZHMAT DL HAL
720, SERBRBEL R VW EFRBER D SIESPEHEN TLED, 2072 BFEE O R ESITH L Gt b)
IR EDOREV A RBES B D L RO BND,

2. 1.5 BEICEBHRVHHEIhIME
(1) KENA AT RAOBEECELLRER SN BT HES
TEHER IR ARG SA A~ ADIRBEIC B2V BEH S A T el ir AR 24 1R T OKRZESUTER) .
REERBRBEDHET 121 CO, VOC, PAH., PM %O H ERRSNEL G END, ZDT- | BAFR
PRBER B IR DR RIRBES T HZ LN EH L7205, VOC, PAH, PM OFf#ll 2.2 TH TR -5,
R 2-4 KENAATRAOFENRFECLLLVHEEShSES

N ERBE

CO2
TR

H

INAF = ZRBED EZ PR, IRERN R ADHTIL, A~ ZPRBE
INBART % COz 13, BRMFEDFHE A THLMIVIZEBNWT, A—Rr=
2—hT7nEshD,

CO
—MRAL IR R

H

COILER 77 DIRBEZ 331 DR I AE R, BESE 3+ 53 1 TAF-AE T 4uUd. CO
IR LS CO2E 725, COIFTIRBEDE D\ uA—5—Th5H, COIFIRIL
R o~T7 e EAL0T, MIKOREFEEMRAELZ T, —mbiR
FrhFA X EZ T, 200ppm : 2~ 3EEIN IO EER . 400ppm : 1
~2IR¢ ] CHITEEYR ., 2.5~3.5MFfH T4 EHYE. 800ppm : 4557 THAJH + o
FU - bR, 2B T, 1600ppm ¢ 204y THEJ « O FE VN, 2MFRH
TESE, 3200ppm : 5~104) THEJA « O F VN, 3047 TEIE. 6400ppm :
1~243 CHASR « O F VO, 10~15% TEHIE, 12800ppm : 1~343 TH L,
SEARREE, ENOWREIC 0 EE NN,

CH4
AH

CH. (ZE R - RBED h I ZE B (FRALKSE) DRETHY | 58 2=RBEIC
FO FBALHNT CO2 IZETHRALS AL, KFITAKFAS (H20) (ITRfbsh
%o CH4 [T FH A2 DT, D RALKFEEXBISN DI LD DD,

VOC: Volatile organic

compounds

BRMEATIEEY

AFERPRBESAE TR BB T D R K R (RN FD AR
AEAFIIRAC KT, HERIRILKTFE) DFFR, VOC 13 b4 4k
DIFRE LS TEY, AL FINIE MR AZ 2 FRSLT2 VOC
(Non-Methane Volatile Organic Compounds) 23MEfEELCTHWWOHNS
bbb,

PAH: Polycyclic
aromatic hydrocarbons
LR BRI K TR

BT 2 DL AT BFEBERALKE DRI, RALKFE O —FEE
W ZDFREPAMETID | RALKFEEIZXKFIL TROSNDZENZ,

PM: Particle matter
W IR'E

ARFEERBEDOERORLF 13, 9, Fr— (RAL#) . ¥ —ELLTHL
Do TT ORI RIRDERTE . Fr—ITRALKTE Z—/VITEEE LT IR
BOLNWRAWKFETHD, £, K FBDO/NSWR (Fly-ash) HEERAL
&% (B, KCL, NaCl, KoS04 %) DT 1/ )LHFEAT D,

Hi i : Loo S.V., Koppejan J., The Handbook of Biomass Combustion & Co firing, Earthscan (2008)
il w30, TRBEBR RO IERE], A —24t (2001)
[ - A E DI OBAT LERL 2006, +EFE A PEREREIEE T2 (2006)
JRF e 2 HP, R PEFEA, http'//goo.gl/gBtql

2) AEVEFZETAMI OHHE SN LIRS
REAAFZAD BRI UIAEWEF (R, B3R, R eFE DRIV L, 7as .,
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K, = v #ign, 8k TAI=U A LT ND A ERE, T URE) G ReEr S5, Zh
SERBELT G EIIE, IeL A B ERBE TH> TOAFERD DR LET LB DD, £ 2-5 12,

RERLA TR 2T

AT SR KR B UM ER SRRz G 00N, TORIITHETHD, £, £
FUTIFANIZES TRHETLR THLIESELE TN, ZNOLIBRNE IS 5 LRI E R e

A3

K 2-5 HEMHEFEZESOCAMORBEIZLILGVRET IS

oy

B

SO«
4]

Tt 28 DER LI DORFR, REHIHR B 0 DAL LT HAET D, SO« 1L FAEY S
RMMENREDIFRK D—>L70%,

PEH A D SO T KERDHY SO (HHREE S R) TIHHA, EENLPEHENDERKH
D 02 TIRLSIVT SO31272%, SOsIFFRFNE - SRIG RMETHY, fili. B BEIEE
H.2%, F12, S0s 3K EALA LT HoSO4 (Rilig) 785720 | JEE ORI oy 1242
fil DL UWVE R AT,

NOx
ZERWALW

R DBAL OFFR, R ZEXUTE ENDHER 7 OIRILICIV AT S, NOk 1
HAEFEATY 7 DFERFNEE DN TS,

PET AR D NO< (TR A3 NO THLHN, JEZNLHEH SN D ERZ T D O2 THRAL
ST NO2 (2725, NO2 [T LWBMLIEM 2R D | MR AR RS0 (O & % 12 4
FabG A%, o, R T DRI REEHIT,

HC1

bk

WS EE TR RSB D LT ANRAEL, IFE T ATKFEEKSLT HCL
(kAR FR) LU THE S LD, HAL KT ITAKICILSERT | KRR IR 705, HFR I
FREETHY, BB, MR G E L 525, FIERRITTEALE DEIBITHL T
BB REMZRD x50, Fio, HCL 1B 4 8 ooy L BOS LTk
WDSTERRS AL, BEREPEOB MR- IR E L L THEHS D ZE M STV,

AT xR~

i

HEAFFX I AIRIFA L R RV 4% (PCDD), RUi{br =75
(PCDF)., ¥ A4 RV 7 ==/ (DL-PCB) O THD,

FAXX L TR R EZE LW EORTERRBE TR AT D0, FEOHEE BB F
13 5L, HERDOAZ DML 720 BRSNS 2, F/o, BT D L0308
FHEEIR TMBAS D LTI, @B ELT AAF L BB AET D,
BAFX DT — M, RN, AT R E e S ST b %
NENOFEMERBLEITR2D,

PRE T OB & BB RO TIIBAT T 008, —EOBRITHIEL , HOWITIRBEAL
B (AW 5) Lleo> THET AL L THRHEN D, E7o, BRI A L THET A
(CHFET HZLbdD, BA R EITRE R LIS RBELE E O B Ay 0 Oh 4k
HENHZENnFERSN TS,

Sl

&

TR MINTIERERE (PR F 2 5 2 . ZHUCKVEDMREND, £, DRIV LBIOD
RV MEEWNIRD AR DL LR ESNTND,

2aIMEAE DI AT aNTIE N AL SRR AR,

HNINRIZL S TUADILHE THDH WRHEIRT DL LI E A4, WHRE
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WIS D,
Flo, WA NTHER | IRBLEDITRBES T DL, LRV E A A 2 RS
Do
o SRR E ML O A E I TIE0, B L POV TRIANKIZEFESND
& RRTHIRIZ B DT RO R EF 2 5 | ST,
R AHKIR LK IR D D3 FRIZA KR F T, P % (i) (2427
PEIT5R T,
[=ES ERBLUCELEMIFHED AL DD,
HRDT v F T, FEHITTROBILIEA R ®Y | MiwE, 7 LK FEIE, BB LRI
T FIBAERI D30 | A SRl - IR D R K &0 %, Fio, 7 FR ORI i
fEIiE, BRECEIRE T | FEE AR E LA DL LS D,
e R TR oL, IR, TR SRR 2T REns DD,

H . : Pohanish R. P., Sitting’s handbook of toxic and hazardous chemicals and carcinogens, Elsevier, 6
(2012)
[k L OkEE], kA B ARRAZH2 (2000)

2.1.6 RELBIELAEY = EiE Bl EiE
DER L R AR Ty
P I E(PAH) S ho KoL
WRBEB T LA B HE O e - :
W& EX 2-5 (2R, RE
DMENERTERRBEIZ DA
FIARBR Sy DRSS (1]
e DAREIRBEL =56 THH
7). BRI R LI
WKEES
AbIE, AR RIE G g “5
TR
457 oy S = N EEESMOBREMI S
HRMEME SR SNS, £ b Om; t G 2Nl pniletint=p -
B WIS T E ' e MG 1A+ OEHERT
B AR DA R ElfF D #5iRIE & £RT
LB B DS, 2-5 PRELBELERM (R ER (2012)

A EREEVEA Y S> PAH
DERAZMADIZIT ., WIERBRE AT 2288 IREZRmD | mWIRE AR T 228 EH
BTHD, T, FAFF L DA TZOIE, S L OEeROWHR 2 & L AM Oz
WET | TTAF w78 LDIRBERATORNEWI TR A& ITF DR DD,

22 KRENAATRAR F—THH XD PAH, VOC, PN AN RKIRIF L BEICRIZTT

B
2e

LTI, RKEARAFAAN—T O AT EG Fi5H PAH, VOC, PM D4 712DV T, KA
BRSO~ DO EEZTA TS, 28 ALFWE OB ZIZ OV CTOREME ST IS AT BUA
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NI EL T A AE (NITE) O — 2 X— T KON ATRE Th 28,

2.2.1 PM (ZBRFFKRRALIKR)

PAH [IAREAAA Y ADAREEIRBETIDIE AL | F— NG OB L& ENb,
BEF&ROMF F s G, AP, B2 - 2 DN FEM A, ZE SRR (i A
ZRFOLDObHD,
1 28 BRI BAET i (DNA &2\ IR 102 LA B etk

K2 fear e iR e

(AT DfE
K 2BIINENAA~APBRETHIENHBESN TOD PAH HFEO— R EZ7R . Zhbid,

KEBREEE (BPA) 2T BRIF I L OMRBERBR T I W TEEICH STy Th D5,
& 2-6 RKENMATANORETHELNEESNTLSPAHE

5y I, R
FER ISR E OB TH D, KGRI 5E | .
Pyrene OO FFIR . P IR A% - 2 1A, 25 BBE D BE
EL HY. - 3~5mg/m3 DY L NI FFE LT 55 # A |
[" FIAED RN,
R I R E O E KT D, TERLA, B5E
O (IR TIY, THEALDiEA T2 Ul TR S
Fluoranthene O‘O v L BB Lo Th ikl S D, T 77
B VBT O R AL B MO WA 1T/
fthod PAH ED{bAMEL TIFEAETHZENEL i
; O PAH LHERITTHRBAMART AREMN S5, ERL~LCIE, KL
T W5 L D N,
HR IR R E O KT 5, 2% IR Ak B
Antheacene @OO 5 71 . Yk R0 BRAHE S5 DL B 0 B3 2
WO AEREBRELOHES 2 b & FEN5, K, &
B ROME, RS BICHIE A 5 2, RN R B
fih g HL. B ORECAELAL, ST AT, RFMEE D, 5
BAAEDER DD D,
OB EED  HIR TR E OB K TH5, Bl
Phenanthrene Q il YRR, A OWEIC VD ND, R
TET s Q Q H . GBI E 52 5, £, ZBREMEEL -,
Fluorene O‘O IR T 7L — 2R I3 S OBk IC 2 5, B
\ LA, IS YR S B G, B &R g
NI .
w525,
RIS E OB ATH, I F, 5 hH<
Dibensofuran (LB E RSET D0 O LA EL THOLR
oo o) Do A—E—UINBRAET D, KE, B KIEIHIK
RS T T

hHz | RGN EYIM BT S EEC a R AN
L&D, VT TANTENSRINEINDT-8  BEERON TN RKE,

3 MSAATEOE N B R BT B AE, (LB R A G ARk 27 A, http://goo.gl/iMijP
4 Pohanish R. P, Sitting’s handbook of toxic and hazardous chemicals and carcinogens, Elsevier, 6 (2012)
5 Purvis C. R. et al., Environ. Sci. Technol., 34, 1653-1658 (2000)
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(#F 2-6 )

Acenaphthene
TEeFTT

HAR I OB K ThH D, HELHA, :wwwmo
. FIROBAL. MR S TR AT 5, Yoo R .

B BREH], FERORLEIZHNSNDIED, ﬁ%@ﬁk%
OO REVELTHEHWLNS, B, B, KBRS 5

Z M A L I LD REICE T ALEM- 41T, £
AR O BEARI I A 52, ZUE RO MR R 7 S il =,
ENIY T A= | ) ARl N SV 11NV Rl oa s Y S i 1 [0 B S - TR
., AIEOH A XL DNA OEEREEHL0IHZLOHEDRHY | 45
FHEELHSLEND,

Acenaphthylene
TeFT7FLY

FIRTII 7L — 2RO B TH D, b Hl, 2—L 42—
5 LD BT CRAT D, ERICIE, 281 ifbf%
O PED BN DD, B HIFICIT R E 2 o~ Hilik. &

\

TRPED, > PAH LA OIRRETIE, ﬁfﬁ’]
IR ANMEED D,

/

2-Methylnaphthalene
2-AF )L F TR

HAR TR S EOEIA TH D, KIRDJFIRA bR
O DR THY | Zo33 A AL IR OB BEN D

LIS D, Vel BEAIORIERLE Z3 K DGR
(WSS, B EMERIZHIRE 5 25, E72, il
& EE (aENIC AR E AR E DS T/ 350
EIR) Z 5 | SR ILT2 LW RED DD,

I
w
n‘

BAORWEZEDL, IR CIEMBEOEETHD,
FRALAl, (L O AR B L OUFENCHY | ik
OSBHIELTHHWSND, B, RE., KB Il E
2%, PR ICH 2L, 10ppm DL L7421
CEWBITHLER, HFEO, EKAREZE T, 15ppm LI T HIZHRK

8

f_ﬁ’;‘fﬁlene 5.7 . HICEEMNS LB AL TR ANER B, BRI T
H 0.5g Ll ECIRROMIR AL, IR R A0 BRSNS, K
FEIIM AT 5-16g Thd, BEHIIZIZANEE, KET L LX— Bl
S~ DR 3 51 E 70 RIS A D% 5 % B L 5] X
F, E R ~O B SN FFE LN A S0 . F
@@ﬁmm
FWEEEZFD | IR TITIROBRIETH5,
B = — LA OS5y — OVEA]
Dibutyl phthalate BICHWLND, MOVERMELZRFDL, B, K
SRS T T R, gl EEAGE. HCHIgE B2 5, £
P S I D S SN V5 OV e A
WD B A - TR B
0 HUWIEDIH e G E LR FiR Tl :,Uﬁmmﬁzﬁifz%é
Acetophenone ©)L LA, MR, B TCA, AT A DRI
‘ WBRB. B S S IR 2 10 | S &)i
TERNT

W, EEREES T, PRI A=V h 52D, B
M OBREFRIZ IV BT DR B T,

Benzyl alchohol
RUVNVT v a—)u

RPN T v — L (Fa)L T 2BV RA) TRV B AR

éﬁﬂdﬁiﬁmﬁzﬁxfw)éo KERZ DL RIGEMEEZR D, 1A

FoRFORERECHWSNS, FERERR ., I, AR R,

OO M | g, B RILERD 3 iR R I L 525, 1))

HWEREL ik ER. FHl, ML, SO, o T

BIE RINETFEEZL, FIZELZLLH D, TR EORRIZI
KBRS DR O ELNLZ 5, Fiz, F8RE R MEA D,
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(3 2-6 fix)

2,4-Dimethylphenol
4-AFNT ) —)v

IV =X, 0 -V —)v . m IV —)V p-
HiC. OH TV =)V DIREMThH D, 71— IR0k
BHETHD, 0 IV — T T = — L RINEL

\Q DEEFIIZETHY, m -7V — s

a DENWEEFOIRIKTHY, p -7V — L3k

4-Methylphenol
p- L —u

DENEFFOMEIKTHD, 71— VITIHEA

GH
OH A
Cresols | HEARFIREITHWLNAIED, Yo7 TAF
@ TV —| JEOEETHRIMICRAET D, IR TIE TS

v AF vy AL ERERETDH, B, B, Kl
ZUEL . WalzXoiikiEEZAC CTHRICESS

2-Methyl phenol
o- L —)u

Lbd D, o, BIRUTIY PR A BB LSEIC

EHZELHD, BHEEIL 7T0kg DN T/HEC IR

FBRETHH, RMPRREICIVEFRERIL

720 AR C S A=V -2 5, Tz, FE
DAMEDEENE B D,

Phenol
7 x /) —)b

OH HWEMOKHZRL, Bl T3 REOEKETHL, MRk

| L, —EROTTAF v OREGEICHWSNS, B, K, KGEIC

JERMEEL D, BLUWE SRS ALV THRICEDLZ LY
D, B EIL 50-500g/kg EHEHISHL, 1g THICE T2 WIHiEbLH D,
FWIRER L0 BN DB O A5 1A s OV e, AR RN L
WL 525, MEERE, 228 ERFVEAR D BBRAMEOR WL
%,

[j:] KL B IS B, 7w ) — LI R a— R Bk

Hi#t: Pohanish R. P., Sitting’
(2012)

s handbook of toxic and hazardous chemicals and carcinogens, Elsevier, 6

#7272 L. 2-Methylnaphthalene (22> Tt LD EEICEHE N W2, EPA, TOXICOLOGICAL
REVIEW OF 2-METHYLNAPHTHALENE, 2003 & X O'EELFWE 24— K (ISCS) HAGE
httpi//goo.gl/psMEM Z &M L7-,

2.2.2V0C (BEEMEEHIEEW)
VOC I3, JfbA 2o 7 Ms L UNRIERL IR E (SPM) O Aok DR R L&
TS, 209 AR 7 UM, KT O VOC & DAL AL =R DR

VNP N5 AN

) B XD PG Z I8 TR T 5, £72. SPM O AL T-13

REHD VOC MMEZEPUEE AL Z LS DI USRI D3R 95 Z EFIZ IV AER T %,

VOC |3k AF &

YR ELU SPM DJFAME L2 57200 TR HITITFE N AR E NE

A EREBERIETOOLE,

Fiz, BE HIRA %,

HAEA, VFAIRE RSN TR RERLRDEIL, Loy F

L BB TF VR ZEIT B, FRLOTH 200 fiETHH, OAEIZB W T, KE~D

VOC OHEH 2T+ 52

Ea HEL TR 16 4 5 HICKRAIHYBIILIESYIES I, AL 18

4 H7pb VOC ORI FE S T,

6 FERBEfe), o 22 7=, [E TBRBIAF

ZEHT (2006)
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2.2.3PN (RIFRRPE)

PM (213 PAH ®°Z A AF v HERNGENTEY, ThZNOZFRMEE D K S
N2 (PAH IZ2WTIE 2.2.1, XA AF U250 TIE 2.2.4, EE&BEIZOWTIE 2.1.5(2)
ZM), 7. PM OPEME (BROKRE ) BER L TRRPERICKIETHEL H
%o AHTITEIZ, PM OWBRIMEE LK T 5 FHICOW TR T 5,

(1) RK{UBZEICEITHRTFIKYE

@ ®H FAEICE W TIE., KE 10um B F ORER F K% E (Suspended
Particulate Matter, LA SPM & #59°5) 1%, 1972 I KKIGIWE & L TRAER
BEHMENSERE STz,

SPM [THIF-EAEA 2.5nm~10pm TRE 3 E TIEEGET 2 28I T 0 I < W RRE
T & RLFERAD 2.56pnmbL T CTHilIZ £ CRIET MU HIZ RIS D, # 2-T ITRifE
MORLFRWE DXy & ZDERZIRT, 720K 2-6 IZPM DOKRE S OMEZRT,

® 2-1 HMENOHFIRME

AR NN T3
TSP (TPM) Total Suspended |2K[ETiL, 7>> T TSP AEix KK/E R (NAAQS) TH -
PR IRE Particles (Total e, BEFEEEIT X VN R+ ORENRRKRE W& DA
Particulate B, 1987 4T R LAYTHAL, NAAQS 13 PMuo l2 58
Matter) =i,
SPM Suspended KREFITIFES DR FHRED 5 B, Kk 10pm 2L ok

BRIER IR |Particulate Matter |- % 1EIE 100% R 9 5 & 20l L 72k HIRWE O = &,
HATIX, 1972 412 SPM OBREZEUENE D HIL TN D,

PMio Particulate Matter| K& HICEFEES DR FIKE D 5 B, Kt 10pum ORi1%
10pm LT 10 50%FRZET HEEE A @il LR A IkmE O Z &, BRKIZE
R IR E T ORBERKREEETH D,

PMas Particulate Matter| K5 HICTFIET DR FIKE D 5 B, kifk 2.5um Ok %
2.5pm LT |25 50%FRZET DG 2 @il L7k IR E O Z &, 2.5umEL
e iz ARSI N /=Y T ORI NETREDRKS NS L. £i2. KB/

SN EDPDRICASOREEENBRESIILTVKET
X, 1997 FEITEFFHERE RS, A THD T PMas O
NAAQS Z%E L. 2006 EDF DL L E L, HAT
X, 2009 4= 9 A2 PMas OEREEEEMEN SR ST,

(CRBRATERBEEE MK PERS BT IERT, BRETIGHES, 1 U BERE B 2 LIT/ERR)

‘*‘g PM,s(HI#E 2.5 4 m LLIF)
AB(FHHE TOum)

SPM(#ifZ 10 um ELTF)

BE O CHE 90 4 m)

2-6 PMOREST (ABOBRAMEOLRK) BEE)
it : EPA &k}
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FLRKLF 13X, BAREFEO S DNRZE L b FOREICAERDEITD 20 L b TN D723,
UL 1X, BBV AR EOANBHKRN O 2WENEL L, A, 7 LAX—MimE, SR
EFRBIER T ETHEENMERE I TWS

AA L KEIZBIT D PM OBRERELZ R 2-8 8L OF 2-91277, AATIE, 1973 i
AR TR O BRBEIEEDY | 2009 4RIZKIFE 2.5nm BL T ORI IRE (PMeas) OBRER
FEHENFR T BTV D, KENZEBWTIL, 1971 FFI 277k + (Total Suspended Particles,
TPS) ZxI4t e LI RKEREEMELRE L72D D, 1987 HITHIR 10um LU T ORL1-IRWE
(PMio & BE) ZFEME L U2 YEICA T U CLARE, & 512 PMas (2B L TXE Dk LV MEDER
HaIn<Tnd

g0 Efﬁfﬁ”@%ﬁ% 21X, 1990 AR D PMio F 7213 PMas & FETCROK R R IR & oD B
(2B 2 EBRI R 2 DOME D D Do FBENTIBNT b 5 &R L oSO RN
EH LTS,

® 2-8 BEHFRYE (SPME=IXPM,) DIREBEESE

FLYEAE s ik
JEESEZ AT R 3 5 ERRENE | LA L,
R 1 A EHE 0.10 | H¥EI3 Z OIFFIEIC Lo THI | #EZ Ofh—f
(WBFn 48 4E 5 E XN BRI L EREIS | ARE TS
H 8 H) I'K&.D BIRZ AT 5ENEGLNHH | LTV
HUTARDBREE | ey v Bk, EEROAED LS | 238
HECOWT) | e 0.20 | g — & Rl WCHE, AL
(W B TR 8 AN
10 4 25 A)
(CK[E) USEPA
%ﬂj(/)%@%ﬁﬁg% 1 E'qzié:”ﬁ (150pg/m?)
#E(NAAQS)
pagesRy | R A e
(ug/m3)
(AAR) ‘AR T3 55 g
(P 2149 A9 | 1 HFHME 35 | ARl L A R | i Ofh—
H) uNRI-IRE BIEHENILZ OFEID | AR B
12 LB REDOIEYRIC Lo TRIESNEREE | AF LT
R D EBRBERELEIC DN ELEMENE LD | Witk FE 721
< 1 AR fE 15 | vaa b5 HEIHERE | BATc o\ T
2 X B i, A L7
U,
CKE) USEPA
(4 3 ke 2006) | 1 HTHIME 35 B B
FBESN 285
(NAAGS) | AR 15

@ PNOREREDfT £ 21012 PM ORAEROX Sy L By znd, £, KK
H1 D VOC % & PM O OS2 X 2-7T 12773, FAERE LTk, A& B
BIRE T b, 61, ABEFIZ, T8 - FERB X OFHEED S OFEEFRER
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&, BHENEL, fafind KOWIERIC X BERAR L ST bND, 205 H, KEAA
F~vAA =715 NBEROEERAEPDRNTS EICKEFORFA L L THE
fFrens,

x 2-10 PMDRERRS & XEMS

PR — R T IR (RS DRLT)
i F AR D% F AR D%
THFEENENLD
FOCAL A
& E 5 AR TR R ()R Ay
N2y FIEEDORE/INRE RORALKFE | NOx. SOx. rib7k E’\g@éﬂ{j\/
EEJR TESDIENC A MCAHRDE | FeLOTARYE PAH
A B RS DRE R TRIGL (SEi
) A7 RROEICEL |
BED R AR PRI, LIt Eﬁfﬂﬂk
FHH)
TA%, B
H AR IR R & T8k 7 | JH, TRUD A
LS
(RIRFRBEERMKERSHER, REFERS, HHREEZFREHZE EITER
NMHC AR ESTVOC, NOu GO B
\ S0x

! m ,w
.l et .: 1.,;)\1 1 PSR BTN k - | J
5 (R
vac | e
wid o NP

¥DEP (Diesel Exhaust Particle : 7  — € L PERHLT)
B 2-7 KRHPDVOCFXERET S RICHEE
s TEREERE], 565 5 5, ENLERBEMFZEAT (2002)

PM IO RZIGE (SO2, NO2, CO BLURFERXIGRWES) L3RR, B
MOAFE T3 < hilets, MR, RILKSBEFENOHB SN OIBEM THDH, 2Dk
. WERR), ALFERREERR AR SEIETH Y . REOMEBIIIAWEFHIZ D5, S
HIT, PrH S 7c & ITREISRIF & L TOMIREZFF> T—RKLT-) & HEHIFIC T AR TH -
TE DR KK TONACFEROSFIZ L Vi kT2 [ ZRAERR T LIThiT bbb,

PM ORZRMNGAA 2K 2-8 12T, AIH TR B0 | RO EMEDOENZ LD |
RBifs 2pm AR 288 & U 7MKL & UKL & IS Tz orAn &2 R0,
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Pha—
-SHM-»-
t PMzs— |
PMO.'I—bg
: ®m 1% ;
, et i ERAE
it L /| e RCA | i i
2 LA i |
2] 1 ] : 2
# AR || | PR
= (NOx, SOxNHma) | ! \[wmggij 2
NO: 304 \_E?rﬁ%'i:‘
m*ﬂb‘e‘# NH:',PAH f 1
%&Eﬁ# BRALA | |
BEETHUA |\|
E#RCA |
KEBF |
iz ]
xﬂn‘mﬁ] ( E&®(VNi,PoGE) {Emﬁ%ﬁ%(%&}i
|
0.01 0.1 1 10 100
FUHE (pm)

B 2-8 AIBFOMESH

Hi#t: Whitby K. T., Atmospheric Environment, 12, 135-159 (1978) LW
FIREFEE, [AFEHR], 525 5, BRiiala=r—1arX, p1429 (1989) 225 ({E

(2) FIFIKPE PN) DAKR~NDREEZE

@ #E  EEACBT LM IR ERELSEFMEESWEICL S L. PM ©
BRIEIC LD IEEREIZ OV T, BEBLOHEERORE < OREN AN S, kI
P, TEEREVEBB IO A OKEIZE LT, BIEMIC A% OREFEIC—EDREL b
ZTCWDHZEDRINTND,

# 2-11 R TEBY . WUNKRLFICEET 2 5l O FRIHE TIR, %08 « 7 LAF—RK,
PR g R IR ERN B WMEAICH 5 2 LRI TN D,

& 2-11 HUDHIFICEAT SRIAOEFHBRESEE

- BIETER, EMEPAZEMEMEA, ORBIZK DR
- EEE ORFECE, DMREIC K DI TE, MRIREEIC X 2 8EZBE. Mg
P |2 HeD < AR
< NROFET R MR EREBIC LD, ZeR5Ek, MR RBIZ X DBz 2%
- T L AF—F R E R/ N ORI ERAER

Wi B ORENR, R (o R A AE 0 Y )
- FRGERYLE, JE Sk, k%K

Hidh: F PR O E RS FBRE L RS R B
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PM 3L DRE ST L » THMESRE
DL RIRD,

5 29 |2 ADIEILEE & KT OV R
W OWE & A R, BiE 10pm LLFOY e =
BT, MRS < KRB (o t &
EWMAGT 52 L. REREOME e
UL LRI R JET LS |8 mE ¥
N5 A, ST L 0 Bl ek Tk Kot g
BIC kDR B A SN THY | “rlga
i 765 2.50m BLF > PMas 15, W% |7

WRDODHE ETAYVRT N & b
TREISEIERBGERR T DR
I - TSN TS Z L& DIEER
ERBERINTND,

Fo. SO/ RN & L
TORIE2Y 100nm (F/ A— F/b:0.1n
m) LA RORY (PMo1) %/ Ri 155
IR, REFA~PEHEN S PM 0 9 BEEII/NS WA K E <, KRB S $
IR IZA Y B ~ORFEEENREINTEBY . MMENED LN TWDRITH S,

QAEADEEAN =X Ls

(a) FIRIFRADEE

R SRR~ DRB L MERIERE (S0l & D) | — B, ROk - DR &
SN Lo T, BT OERNIZIEET 2NN R | WERLI VT T AL R DR,
WUINBLFIZ DWW T, FROBEFIRCC s C B L, 2 OB CILE T DR 03 MFE
T 5,

W ERA~DR B X T L HESND AN =ALE, LFO LBV THD,

ORECHICRIESEZFFLE L, L BRERBREOLREG. MEEREL 5Q5EDH
JRBOSHEZ PR L, Wi BT L X — M m R 2 B S 5 2 QMg YL D Sz M 2 HE N
T 5,

(b) ERBR (DMER) ~DEE

TEBR AR R~ DR EIT, k2 BiH L CiE IR B e S B BT 5 Al hetE, FRIR SR
WICTEIET 2 AR AR IR AR 2 I L C B HRR ISR & & 7o mlheErE, PRIRERIN O RIE
BOGZ AT 5 MR EEE R OMEHED FTREM S, SEIJERTRERIZLoTAELLZ &R
HESND, 2B OFEER MK ~DOBITIRIE ITRE STV,

TEERISA~DOHFBE KT LHRESNDIA D =ALF, LTFTOLEY THD,

OFE s 5 ORRNESC B AR RE~ DO EE L2 L, AR, DHERBICZ bR AT
< T 5 QEHEEYELCIBB LM ORI 2 2 L, & ROEZEL AT 5,
@i/ IR ML EE [ R DIE AL, MARTERR O ESE L2 L, AR A 2R L
T LU, DIRICEEER, MR L RIT,

® 2-9 ADOMFREEHFOEBES BEE)
ol 1S BR BT 0
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(c) RER~NDZE
CIER~DHELE KT EHEINDI AT =ALIHONTIE, LTFTOLEEBY TH D,
Ohtifa~ 27 v 77—V OFFORFERAIRTIE, A ¥ —T7xa UFEEZIEI L, K

P EED D, O3 F I ERFEEOR IR E DB PUREA DR E KT T ¥ 2N
N (FUR & —FEICESN S, ZOHUREMEEZHRT 272 DICHWDEE) o X S IZ/EHT

Do

(d) ENAFE
FED A ~DEIZ SV TIL, DEP (Diesel Exhaust Particle: 7 4 — Y L HERRi ) <

IRBERREE SRR 3 23, RN CRIERLAR~ 7 v 7 7 — V& U CIEMERER 2 pEA L

it 2 b L AL EE, DNA OB{LBREOHEIETH D 8 Fuxv /7=

(8-OHAG) DOHEIIZHD L OIWCEBROFIK 7% DNA HE45| &R T2, = b

7 PAH EOMETH MR ERIFE DI IMEZ T 5 2 L IZ Ko THRAFAEITEH

5L 9%,

W INBL TR E 2R T B 2 DR IZ DUV THMD AMEDS AR 2R E 4 & 220, I
AT 31T A IR IR IZ X, DEP OBREMABEH SRk 3 S EE A & L TE
NTWD, ZOIZEZEEZNIL, EFREIC K DML O RIIEEIC L DM A
FET U A7 DI DOWNT, DEP CBREHABEHDR T IC K DB AME AT L5425
NWOMEOEEZEETE R,

Q@ KENAARRAR—THoRKETLHLPNORBEFE  PMIZX D KREIERENEK
~ORRFEFEIZON L, AIEETIZHRARZEBY THDH, KE A A~ AR
L CWAECKRIHERTIE, A - MERENPBEARLVEEIZZWNZ Enb, BRI
KEOFRAERE L TR I TWD,

27 = —5 @ Léndahl &
X, RKEXV Yy hA—F—% H
WT, mRh ke (R BEIR B 0.8 -
900-1100°C) & {&ahsemine (% F 074
BEIREE 600-800°C) OHkpEL ., R 06
TTAWE L L TNV R ge i
AT N OHAEHI Z BT 5 .

*  BUKPEHEE

@ ERBERDRIC L DBE

A fERVRBERDRIC L DBRBE
— ICRP OFEHEET L (EA)

" ‘*m‘ﬁ‘ A

A ) Sady A

MBS, FR~RDAERE g2 eONANARBASAAAND

FRBEDLARZHEL TWVD 0.1-

( 2_10)0 ﬁg/i‘/‘)jﬂvxkﬁi i} T T T 1 Fr rrrf T T T F I rrr
10 1030 1000

BELZ & B PR D AE~ DL BB R (nm)

EHR (. IR, BEICLD
WO 1%, FHET 21-24%
Lo TBVEHRTE R, £
72 BRI T DR DOILAERIL, 60-70nm ORIFFEFIZI 1T 5 @D RRBEOBEE AN K
KL, BNV UBT AT NAD 3D 1 El>TN5D,

B BRASRADEE  KENANAFvARN—TOBBEICES PM OKRGERER &

E 2-10 SFRICKkIHFEEADHFRI[EDLEE
H#: Londahl J., et al., Imforma Healthcare, 20, 923 - 933 (2008)
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OBERERBCOWT, U v bR E EPA ([C X DA Tk, #ix h—7%4lic,
BADRIERE~O AN & LICBRNRIRE~ORELIRH L TWD7, K2, £FT
IIARENA A~ AR b =T OB X 0 IR THAE L7 lIL, R IRV I
W52 N5, Zhid, HURKOKESL KKIER DS EWHTZAMEIZ S /25 S D08,
LDl DA B O RN RRREICORERS L LS b,

[FIRFIZ, R4 70 i G OIEARBOEARX - IFHAXA F—T7 DI L 2 B RK
REICKETRENRLATH Y, £lo, A o2 koldk, NEbeEfE, Rt 2 k
—TORE, AT FUARRE, T L TR TFHEZRCT Z LIS BEOENNOZER LTS
Yt B LIEfLTWD, £, WREIXZ VTV OEA, B h—7 0ORE LA
Rl o 72 JEZE DR AT 5 2 & TREETE 205, B A ik T 2 R0 O FEZ BT D BR D
FOECFEFSIT, EARFAN—TEHHL W THREIDAEEERH Y, BNOZEHE
IbZH<SIERICR D Z BRI TIN5,

22454 F %2

—fRIC, RUEAE DN — T =D F : , 5 '
y/@mm)&ﬁUﬁmy&yf7§ySKfyAIiIQ BKinK:XE
(PCDF) #FLDTHAAFT LD, = 757~ '3 i, e 3
7 —RIE ke 7 ==L (275F—PCB. ® pcpDs > ‘
FAIXAAF Uk PCB ELFEIEIL TN D) & F i
DES12H A A% L FRED AR T8 4 ©1‘ Q
BaZATF AU EES, B B a o

FAFXV TN 2-11 DI EEL
THY, HFROEM LB I LS TERED
%7-%, PCDD % 75 %5, PCDF (% 135 #i
., 277 —PCB [T +HFEO MRS
B

H A AT, R LIZE ORI N 872D PCDD @96 2 &3 &7 & 8 DLEICHEHRD
izt (2,3,7,8-TeCDD) RF A4 U FADO M O F Tleb B 28N ZEN STV
(FHERDHDHERILIITNDOIE 29 FiSE)

BAFX T O BIAED E2R R AT BBEHNCLDRBETHY, BARTIE, X AAF 8D
HHHIZ PCDD L0 PCDF (22T, F0#) 9 EIRSE DRI0 D Z xR0 pE 3 BN & FEH
HEXITHDEHEE SN TND, DI, B HESIF ., 72Xk, BB YT AREDESE
SFERHETNRHD, Fz, O TEHSI T2 PCB 0O BRI MmEL TE EN TV
7L ORI/ E DEREEHIZE L CWOBRIHEMEDR S HE DA TR S 3 85,

HAFHL U ~ORPRELT, K 9 F 12 A, RKEIHYEBL IEERCBEIEMALEEIZ L > T, Bt
A% DIEZE 22 L B HEHENDZ A A% 2 L FAD BRI Z B e Al 3% D % st o by,

PCDFs
2 3

PCBs’
B 2-11 #4FFL H0BER
st BMRE T L@ S 7L b, BREEE K - KRR

JEMHS RS A AL R IRE

7 Kamens R. M., et al, Environmental Science and Technology, 18, 523 - 530 (1985)
Lewtas J., et al., paper 91 - 131. 6, 84th Annual Meeting Air and Waste Management Association,
Vancouver, B. C. (1991)
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A 11 AR T AR A4 L SERE R RIS EVE DS EROL L, Rk 12 A 1 A 15 BbiEAShTn
Do ZOWERIL, X ALV AFAICLDERE DI R O LB L ONZDORREREEZT DD X A4 F
VHICBAT MR DAL D HYER ED D LB, MBI (E YR ADORIRE T D TS,
PEZEW) BEHF -SRI B AU S . RO E x50, JeT A BHINED LTS,

EATX L DERAD = A LEL T,
TMRIR 6 LML B L OB D SIS Z8R 53 ik
BEL | IRFBOFEE AW 21 FE TH A
AR INERSINDZERHAE STV
% (% 2-12),

# 2-12 13, Ber e B A4z X
L5 %% (PCDD, PCDF), H#ifk~
¥ (CB)., #it7=/—n (CP) O/E

ETHD, A4 EE 2k .
fi;ff’?4 /faﬁfﬂg ol B 2-12 #4A%S L DERBE
s H._/\ : RPN
GO%E . PCDD, PCDF, CB {2351°C HiiiL: Weber R. et al., Chemosphere, 44, 1429 - 1438 (2001)
X, A E b DL ETH 100~

1,000 (GDX AA XL a AT 5, LA EXD | BREERFIZEZ AT L2 &

2,3,4,6,7-PSCDF

R

2,3,4,6,8-PSCDF

1,2,3,7,8,9-H6CDF

pEBTE. * MIEISEBHAFIY ( ) DER
R . 2-12 I2&d54 <> (PCDD, PCDF, GB, CP) o
7 /]’j-i’\» “/‘/i’ig‘ 2 }\ {ZI:/\O) Formaiton of PCDD/PCDF,CB, CP in Systems with
E_Z %%E 2o\, WHO (-l-ﬂ‘-ﬁ Different Metal Ion Additives System: Mg-Silicate with
. Activated Charcoal, 0.26mmol MeClx/g, 0.59 mmol KCl/'g

TR bR BA) D [E BR23 AWFFEHE Catbon | PCDD | PCDF | CB | PCP
B (IARC) O#E2HY, & e |conerd) (Concentration i ng)
AF X DT T %% i HgCL/KCl 281 22 330 630 200
‘I\$75§‘?I§I/ \&éﬂé 2.3 7 8 K,CuCl,/KCl 0.47 24000 32000 160000 500

FeCl;-6H,0/KCl 0.52 44 160 3000 2100
- TeCDD I3, F#72E DR e
f;ﬁ%*’@% FENSN Z_j_ CuCl,. anhydr/KCl 0.85 29000 45000 122000 970
i 2 N %
- Egr% ugb é ? CuCl,*2H,0, no KC1 0.52 15800 33100 1500000 780
DRENPAERDDESNTND,
Lanl. y/l'j—ﬁ?“/‘/i:ﬁ\ﬁ ko ;j%;:o?cfiﬁlrjﬁﬁﬁmﬁgl, FIGFBEIOMAATHFRUDEREST
RS ANEIT B 35< | B o , o
R LTI A A A Hi# : Stieglitz L., Environmental Engineering Science, 15, 5 - 18

(1998)

ST OTHEZRL DT
WE L DBARF ~DEFEENZ S T T AR O R AL ZARE T D1EH (et —Tal AEH) Th
HLsn T,

B EBRR I LDE A AFTF U HIT L BORZRICED R AEEETAER . R
BEDIL T, 4SS E O HECH T RO | BRI T2 5 S Z A ES T
Do LU, MK L THRICEIREEINHDDNE I DN TL, FEALHNI/8- TR,

23 KBNAFRARR —TDERELBEXNE

REARA F~ ZFAE NHO AN L DIEHICESIS DO TH Y | (T 2 RKIGIE
- 29 -
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ORI, BRIICHLEMICH TENT o ANLDO L0 LIFER 2> T D, — T, KEAA
T~ ADBBEIC & bW SN S HET A1, AN DL L OENER ﬁkfiki%ﬁ
DEEN RN EITFVE R0,

KNEAA F~ ZOFIMTIE L LTI TSRO HEFT TOBFI, S BICRBREREEFNT S &
L IIUD O #%@%ﬁX%iiiﬁ GNA F~ AR M—=TIZHRETDEMNICEN, LvL
ﬁ GNA T~ AA =T OB ZHFIA S D X DI REIG% ﬁkﬁék%
Wb D, Fio, KB fi%ﬁxm@ R E A TN D Z ENZND, KEANA A~

AR N=T7 D5, HFRIZZEDOEFHHINLIZ ENITLEAETH D,

FrIT, REAA A~ ARG & LT DECKIEERE T, AEPE - HE OB ALY #
BRZ2WZ b EERRLIRWE ORI E L TR SN TWD, X 2-13 1%, K EBREIIRGE

& (USEPA) & & 7 REEEE L OB - RWE O FHREEZ R LD TH D,

REASA A~ 2B OPRBEREE L, — AN A RLE M e S BRE 2B S 375 b DTk
RTRFREOPH B LN E S, SHIZ, "M FYARRN—=T LTy FA F—=T7%
EPA WFBFET B # A b — 71T FERREDOH A b — T CREIFIZ L D PEHEDKIBIZZ 0 & &
N5,

Relative Emissions of Fine Particles

L1— - S
* Average emissions

(lbs/MMBtus of heat outpul)
for heat source type. Data
from Us EPA

1.4

7 0.49
0.013 0.0083
-_

— A
m (o) =] X 6] (&
a s o
Gl JERGEH  EPA F8:E ANy hA FI N — AN —
Ah—T HAN—T p—7 A R R

P EDOHALIZ Ibs/EH 7 BTU  1lbs = 0.4536kg (E O HA7) , 1IBTU= 1.054 350 kdJ (EAE D HLAT)

Hi B4 : Subpart AAA -- Standards of Performance for New Residential Wood Heaters, DRAFT
REVIEW DOCUMENT, Prepared for USEPA, EC/R Incorporated (2009)

B 2-13 HEMRCZEEN DR FRVEDFHHHE

LLbED Z &M, s D% < ORIV TARE AL, v A =712 X5 REBFE~D
BB S, REURBELEE O R -CE ORI EHOWENED b TETZEZRNDO—
DTHDH, G%. BMBENZB T OINENA A~ ZFHARE /L L TN I ZTH, RRERED
MERFIZE ) 2R AT U, 24 - WORATRREZ MR L TS A~ ADMREFEHESED
ENABRTHL ZEPREIND,
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HIE MHORE

3.1 &A=

3.1.1 REOBELTORE

HR_U O FEEL T ABEFRAFEEZ L QO WARM 2 2 &, Brichith, 25 EHE. vk,
ARIV A, 7l i1, 8, KER, =v v digh, gk TAR=U A LT RIY A TR R E T AM
I3, A& OREFECAN—T BRI BE 52 53N T D (ERH EWME ORI - BIEE 2 &=
HEWR) , HiTZHDFEMORESEDERF ERTAERETIHEZNNHD, | KE A4~ AAR—
TVIBEANF ClIZ2W\ | ZE2 SN TIRDR N,

3-1 12, REAAF~AAN—=T CTREESETUINT Wb O DB 384T 54 EH ADOFEE
R,

1

4= 2 HE

WEEBILUE T

i e g
U j oo 44 F0 ESR.
S it M P L
BEMEM | wite) REMSEBELEHAK
BEMAMBFICEE) ST M MR IOL TLFILTUEZI LR AL AEBROT L.
DREEECHBRN RSN TODAREMEL DY, F 1A FIUNRE RIKPERICEENEENDARERNH D,
LY, EERPME. RORENRIKOCERICEFNSARERLH D,

BR

_____

SAFHFLY,
R aEHz
BRESTIOZMROT L IMFOMIE
oPVCE[F == A ATRE DEFETTHEAFFLY BNFEET D,

Sireomy, N PVCRED (PVC) (PVCH)
@ = a .
[ wneaca~n] |iﬁﬁ§‘§¢:*ﬁ|

Y- (PVCR) (PVCHR) CEKEAH, T T0—T%)

L

MAZZET

LOEROT L, -
SOXINFEET D,

|E¢%®§¥%| (PVCR)
(FITKLEREhT=30) BEHRICIZARIILLAT L TERA FE LTINS
AHMED DY, RIL LT ILTFERARTAS
S, 8 \ =REZEDD FIRICEENDATREMELH D o
[52rsROBY | DEROT L. E-. BEAPVCROBA . F 4452
(BHE, a—E—HTH) NOXI\EET B, PIEREFEEVELIRET D,

€

BN OB

-1 KENRAATAX =T THRBESETRELTELLD ()

BEETIT, BIAR, R aFRIES OB S ODWJ%E% 3-1 (R, BB EAITE TR Ay, it B
IRMBRANL NG EDRHY ALV ORIIIER D, - =T ERRITITER DS
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WZEDRDDD,

= 3-1 HK, BEREREZFOHBES

TR TSt
H | ¢ | N i | oy | swws | Bk

[wt%-daf] [ppm-daf] [wt% dryl
A (54) 6.7 51.4 0.2 111 107 0.5 79.5 20.0
b /% (&) 6.2 50.2 0.1 63 97 0.1 84.0 15.9
Vo =50) 6.7 49.2 1.1 481 181 1.97 79.3 18.7
FANZAL0) 6.2 51.1 1.3 152 204 2.6 77.6 19.8
(k) 6.8 50.3 1.1 84 163 2.5 79.1 18.3
J () 6.4 52.2 0.9 173 200 3.5 77.2 19.4
a—b—HiA 7.8 54.0 2.5 16 16 2.3 79.5 18.2
a—b—HiB] 8.3 53.8 2.0 15 18 0.9 83.1 16.0
FkA 7.0 52.4 4.7 65 123 3.9 70.6 25.5
R 7.8 53.5 6.4 92 176 3.1 75.5 21.4
FL TR 7.1 45.7 1.2 440 66 3.1 76.9 20.1
oI 7.1 47.6 0.5 47 12 20.4 61.5 18.2
7 (§4) 6.8 48.1 0.2 920 57 1.1 77.6 21.3

MIAICHFRR O B TFIIHETES 7L, RFEOLOORZ 7 A B ITHEENE YT,
daf L1, dry ash-free D, /K55 KGRI D573,

XA GLTED, FIED S A>T RS

HBL s P ro D RO TR PR BT AT LG B ZER SRRAFZEEATR), & L3¢ (2008)

Flo B~ DR BILEERLETHDH, FrICHiHE, HHE, EREVPRROB LI EEZT

(£ 2-56 Z2H) , BEROIE EIZHOWTIE, LT O IR E L G S L TVD,

B REIERANLy MO I I DB ROFE Pk 24 41 )

y,

[HRa)] Rk 22 45 10 A BREDOAN—7"C, i HHIZHER
T KO RE NIRRT 2 A, B ClIE IS
RVREDTERHAEL, BRIZED 7 DB LT,

[FK] corxffbit T\ =Dl ALy N THY | ik
T EAT T2 A, 8, s, RBESGE T vh
SN AR LTz, ZOZ b, BB
EMFEHIE FN WD EEZBND,

® 3-2 HABHBSLIUESBERORSIHER  (BAL:%)
o |re |a 8 few (B |° |m
i e O T T ¢ v P Z“H’ F4y
No553 ~RLwiiks | H24.1.23 | 2.68|29.45| 6.36| 2.11| 1.33| 2.32| 1.37| 0.95
No553 £BH H24.1.23 | 2.83]|83.12| 1.14| 0.7 0.14 0.04
Ry RERE 0.02 0.03 | 0.001

MHARE ALY MEE RERL Y NVERE A 7521
FE AT MRS DAL TN RSy
ALY RO FIZIE, EN S ICHERLU - RIRED 2200 L o R BEEEBERA5E Sk D

AEWEZEZD Ry DD | FENCRAED A 2 8% LR L THEM T2 0 E N H 5,
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3.1.2 8Kz

WL D B KR ITIRBEN R EHET AR 71T 5
BARITT, T BREHCE ENDK IR
DRAEZEKTFIED(2.1.2 bEI), KN
LT NUTKRY DRI DTDICENTZ T EL DT

BAREILIOTIRNF—HhETES ! |

’—-.4,657kca|/k9

14.8MJ/kg D =3540kcal/kg

aKE
0%w.b.
DEE

> N A ke LNFDVF BN A5h 2R AN akE ABD3S
ANR =PRI ZORTF RGNS | 0 m) EROERIC
STFYLNAZLAD, GAFIREORRRE | OBE e

ICRIETEELZKN 3-2 1[TRT, KIS, GAR
W& IVRWIREH, K53 D7 B &
DNDTZDIFNOIREN ENST, HELZF
IRVEAT AT T K RBEICBESFIZE D EEK
HEnszbliesn, 77ebb XN CA (PM)
X PAH., VOC 72 O FEWEZ G P AR T Z i sh bz b,

akE
50%w.b.

o Ak
niEs |

N OB

3-2 EKEMKICLIRMEDET

3. 1.3 R D KB

ANEAAF~ ARG I LOFIHIE 13 B ORI IR L, AR BEA | R 8 LT gt
AR, ZDOMPEFED Z N Teb O TRNZ L | HMERFE B (AR - EAR) D3R AIIZAT DL TOD MDD
RSN D THLHT L, FEECHE L DT LT —ZHE L CORWIEREITIER L., AR
BREEDFRFEITIH L 2N 2 MR D BND,

A ARG RN E B2 ETHHD, ANHE< 1 ASHTZOBPREAILN 04— AN 72T
W (R 3-3), ZOZENDL, HRTREAAFRAZR AT DR, R0 —ARN T 728 LRIERIC
BHARANTRIHIL | 18 EE DV B A e T CRRAR D FTBE - 13T 1L D RTREMEZ B I L7 AUE7R B2,

£ -3 HBHERELAO—AHIYDHENRER

1

4= 2 HE

EEBILUH T

®

€

BN Otk

FHRCL—HNY Y

S

T4T0F | Avxz—F KA F—ANT HA
INEIGPN) 5215 8985 82631 8115 120000
bk (Fha) 22500 27528 11076 3980 24000
ANA— N7 Dk
M A% (ha/ ) 4.31 3.06 0.13 0.49 0.2

HUB AR EE, RHEG 7, BIN G R (2 UFI VY —F &ar P77 127) (2012)

32HR =T

Bia+ o RS E DL, AT OREMREZ @D D, Fo, AT D BHEHE N A HE
H A%V — AT HIeDITHEHETHD,
GARFEORLLLT, USEPA HERET 28 OIED I, OS2 RITR T,
LU TEIRNC, B0 7e<ld 6 7 H T H Al 35, MBI LT3 %, R0,
KRBIZEIILE B ASTLD, #ilA L2 E PRZHRO L7255,
PRIEDS— B B DIE, B7KFE 20%w.b. LA FThd, FFOEKFFHEZFAL, JIETHER,
FBAMCRE T A AT, i HEEL T, BEL T4 BT BRI AL,

WIEIZEISI, JKEBELIZH T T 2RS0T 28,
H#: USEPA 7 =7 %1, BurnWise, http://goo.gl/XqrWx
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3.3IRLY PR k=T

3.3.1 AR

(1) BRORL v MR

HARD AL M T 5L, 2000 4500 3 5 10 4T 100 THELICE TR T
2o ZOPITITAEPERIBAY NS A PERAN O BAEE ARV EFT AN | HRER MU PE 355 0
TRIFECHEAR N LI 20725, EDT2D XLy MWVE DT T VIR KR ELRDEHF AT AT
W5, LIzhio T HBEE OEEER TRESLy MG OILRISHE D 2T 572012, Z0/3TY
FaD7ed L, ZNEBROTAN—T ORATOL MmO RBE R AR T DN EESTHD,
ZDIH7RRM A 5 DAEIZBIT 5 Ly bO M E B 2 RET, filE S,

AARDRL Y MAEL T, —AEENEAN BARRE Ry MESRRE LI IRE Ly MVE
Btk B L ALy b I7 RRELTZIARE ALy MREHT BT 2Ly 57 B £8i (PC
WPFS - 1:2011) 13% %, HARE ALy MpO URE ALy MBS 11X, 2007 412 () B A
2 - A A2 2 —IC KO RESN TRE ALy MBS IR ZE ) O RE L ATV 2011 4E12H]
ESNTZHLDTHD, <Lvh7F77DIPC WPFS-1:2011 1%, 2005 4E(Z[FHIAINE D= H A TY)
D TONRERLy MREHIB T2 H FHMASETL., 2011 FFITHESZLTZH D TH D,

WL, EITLCHIES 2 EN B8 Z AL 22, AARTE Ry MV KL TnHTE
B L2 X 5y FEEZ T THY, ZOIENERES HARORIUCE DRIz D> TS, TR
By MEPE RS | ETPC WPFS-1:2011 ) OEWEL Tk, o7V 7 O ELX Sy D8, [HAE .
INSEE LT OV TOIEYEE, JRIFRE, 8k T =0 L35 L TR A OWTOREHEDF 5% T
0D, BUE, ZD 2 DOHKEDOH—LARFEILTND,

(2) B DR Ly FRE

MR A HEf = B & TC335 (European Committee for standardization Technical
Committee 335) T, E A A BEELO RN FE— RIS HE DR FIAHED BV, 2005 4 3 A, B
TEHRS EN 14961 23 E STz, KE AL OGO T, HF ST prEN 14961 - 2
L%, WEESNAHARE ~L ML, ENplus - Al, ENplus - A2, EN - B ® 3 flifHIZ 58I 5,
ENplus - Al |, Ab—T7/NUBRAT—72EOFFEM . A2 BIO B 13EEMNTHDH, FREHAD
ENplus - A1 %, FEEHD A2 BLOBIZHART, 5, HERBIOIK G OFEHEN L Ie> T,
ARy hOJFEMBHZ DWW T, EN14961 1Tk JehF bk, ARE NN LRESE TORIFED I L OFER
il A ) EHESNTEY, MBI REEYHLETT WD LR FEM TS /e
vy,

BRI CIIABE R NOBREZ E N L THIEL TWO2ELSH L, 4%, BRI S EU
iR (EN 14961) ([ZHE—SDF AIZH D, MONERE(LZ B2 TlE, SHISPERANIZ ISO #
FE~EBZTND, RKEAL O RIZT 724 % O E TREIR T, $E#— 327510 T
<.EU TiE, U FEREICEET 0D,

BN LD B B, BN RIRTO SE ORE—{b., BT SAA BB O SV ) E
e SA ARt BsER | R BEER ST X TOBRKL

8 —WRALHIEN BHAARESLyMES, TRESLyMNOERR ) (2011), httpi/goo.gl/wPz8C
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KENAAF~vAAN—T E R DT Bba TART A

£ 342, EAND 2 FO LR OISO ik a R~ T,

HAL e AARARE ALy MpS Ry k5T EN (M HiH)

3 R HEWEITHRSN TR TSRS - BETEN L3 R B S SRS - BEFEA 58 A
<4 A | B | ¢ an | a2 | B [ 4 ar | a2 | B
i IRy TGy ENBUgIZII ) 7725800

4 6. (7).8
EfE mm BmmiTAR—7 . SmmiEAAT— I 6~ &1 61 or 81

L=30mmpVE & TI5%LL T,

X ~ B~
B mm oL > A0 A & 3.15~40 3.15~40
IESEE (BD) | kg/m® 650 = BD = 750 600 = 600 =

B = 16.0

(0 B > 16.5 (3,940kcallk 5 3 o 0 5 3 0-
AL S BB MJ/kg ( 2) (3.820keal/kg) 16.5-19 ‘ 16.3 19| 16.0-19 | 15.0-19 | 16.5-19 | 16.3 19‘ 16.0-19
mrEeE | Mikg > 184 (4,390kcallke) = 17.6 _ -

e (4,200kcal/kg)

o B~

~ = < <
K5y i % PN, = 10 = 10 = 10
LR % ( <315mm ) = 1 ( <315mm ) = 1 ( <3.15mm ) = 1

B~ —2

e AT A % 97.5 = 97.5 = 96.5 = 97.5 = 96.5 =
K5y % RFFAR—2 = 05 | = 1.0 | = 5.0 =07| =15 =30]| =50 =07| =15 | =30
JR B iR A C — 1,200 = 1,100 = B | 1,200 = 1,100 =
W% % = 0.02 < 0.03 < 0.02 < 003 = 0.05 = 0.02 = 0.03
[ % = 0.03 = 0.04 = 0.03 = 0.04 =< 0.03 = 0.04
=% % = 05 < 03| £ 05 = 1.0 =03 | =05 | =10
Ee mg/kg = 10 = 10 = 10
VA=ON mg/kg = 10 = 10 = 10
=3 mg/kg =1 =1 =1
HRIT L mg/kg Rof—2 = 0.5 = 0.5 = 0.5
ki mg/kg = 01 = 0.1 = 0.1
0 mg/kg = 10 = 10 = 10
= mg/kg = 10 = 10 = 10
His mg/kg = 100 = 100 = 100
L me/kg - WERH

=1

T NR= I mg/kg —

B

e

.
IR

#ifkF bV | melkg - — [ e

& 3-4 Ry MRBLEER

3.3.2 M L MR OE S

Ah—T OMFEIZ L > Tl AT 5L v hOFEFIL 2 5, BN T, ARN—T a0 ks L5k
DHFEDED LI TIY, A—T7HEER I, HEREEU (ENplus - A1 728) 23RS Tn5,
— 15T HRNA= T —DAN—=TIZOW T IHEER OBUE SR i T D120, EOSL b A
DINE, A= D —RRBEEE IR T IVNERD D, £, BINDOAN—T 2554 ThH, [N T
ILRRREZ ST TSRy NI 72N 28 | FRAEZ ST TN EL DXLy NI DWW T, HgsE D
HEEVEIZOWTHER T 2MENR DD,

Ny heAN—THEEROE AT, FIT{L Y DR RERITKFL TS, 48 i L7z [
WOy MAN—78UE | k58, REICHEDLEF TR T 27— N (1 19 ) 1ckse,
AUy R R BE R O A VEIC BT AR R ST, OSLy MREFCRIEN AL 2 n3dS 12 1
(63%). Qi GFHERAL TS 11 1 (68%), @i AT Dy M Bk EHL I H 07 THRR
17 14 (89%). @KL ERRZ TV > TD 5 1 (26%)E725>TEY, 63% M5B
AR L T D, HED LRI BRI RS 2D 26% 5 FR LITE AL DR DR RRER L
THEY, FEITEIVSTVRIICSH D, Ry RO ER 1T A RRO E i, R RORUE, F—
LR TOEEIZLY, 2O MBI T 2B AZIT > TODHR, 22— —DXL v RMZ
R HERAR B I KA AU COD RTEEMER R m W EHERIS A T- 8 | it L7 R G B3
BRI 2 RBED VBB & ZAUT B SRR O VB RRAEAITH 2 L3, 2D MDA AR 72 R
\ZD7RMMBEE Z LD,
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BAE R b— T HEEDETES &

4.1 BXH=

P& ORMBENERE DRI T IEL L T, B, P ARy IRECHE T ADIREE | 550305,
E72BBEVERELISMIE | R BVECHEWT S B O A VER D R E O TERERFAR O FR IR L7 D,

ZDH5 | BRI OIRBENMERE DI B B FRIE L7 57280 | BICK MM Tl —E 2L L)
RRDHNLTND,

4.1.1 83pF :
" . il e . . i A mrLTHT
EGNERIT . RBEIC Ko TREE D i T AL R =R L — D WST RV F—
IH, BENIARE LD EI B E2IE T, BhERREHDITIE DR - ;
. = . ' > WELE
VBN CRDE B AR D A LN TED, BHEOFD na
. . . _ IxIF—
BN R A JOVESERIRET 572D LU FITIRBERD R | nBh R |
BRI T B, [READMAZ TN D

FIRIVF—

(1) RBEshER
PRBERNZRIT, RBERR R I Z I T DIRBED e M2 D RE L2 %, VBN A B E DI G, LD
JEDENE DENEBSI NI DOFIETHY, K TEHRT D,

MREBEICK D TERSN-RE
RALEBEHOFORE

RBERIE (%) =

WABERN R % O DTS ITIE BRBEER 53 OIRLEL | IRBEZZ DI HR, BABEZE S DM R R R S B &7
Do WRBERN RSN EARTERIRBEN L E | 7 — VORI % B Lo E T AT LT20 L REN DS R A 5%
ST EER A BRALRFE A A ARG @ £D, Fio, Z<OMEBHEHELTL
FOTDIREI D BEBRIE N L72D,

(2) Baxiushe

BASZHAZh AR BRBEN S Lo TAE RS N2 SEBRITRI I AT RE R BAD R & THY , IR TEFET D,

FIAFRRGRE (ENKES)

HIHE (%) =
R PRIEIC & > CEMSN-BE

[REGH RO EmSIITIRDOEFLEH TS

SEEHERE D E, AW E AR L TNHIE

ER DT AN KR NI T AR A RV 2k

~JRIGE TR A SR D BETN ZEVEAR 2.5 DI Y72 i FR AR NI A E D &

AR OEEZ B L TAD 2RI oL

AR ERIMAB Z DD TE T D )72 22 R OB B (kHik) 23 H &

(3) BAhE

BUhIIL, B OB SBEDO S HEBRIHIH ATRER B EDOEIG THY , IR TEERT D,

FAFRLEHE (ERBRED)
RALIBHORFORE

- 26 -
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RHE (%) =




KENAAF~vAAN—T E R DT Bba TART A

B s @b 5720 OIEIEEL T, FAN—7 OUEITIE, A I TRE LSS 0 B 23D
DR T AR, ZIRZE R A B NIV CRIRIET A2 RBES 2D e 7 2, JRBEZE S OO THs B IR ]
HRLT DD T NV EROTT=b D7 EDd D,

MY TN T T b, KRZERROH 2 E TAROWND TS BHLIER, Byl 23 @Eo L,

4.1.1 R EPEHAES

B3 AEME KIS EDY LN RN EETH L, NEEMPETIE, PM 0K
KU E a2 GTHTADNFAEL, T —BALRFFOH mH AP BRI oEREL &
%2,

KEDAN—7 FREER Tl BEDRITIMZ P A D PM HEHEIZOWTHEHENED BT
WD,

4.1. 21X CA (PN) BIRAE
(1) K&S o PMBIE A
@ FHERAFRME SPM)  FERKFRYE (SPM) ORIEIL, KRERLIL T4
B R IR E % A IE T 57 V2 5L A BNAIE O A GO L > T Thils,
(@) 74 ILEE

SPM OfEAERIEEEL L, v AR AT H FEY e
YT T LUFTIVIEO) IZE > THOBEETO. jung/ 53
BEREZWETH7VAERRHSNTE
(K 4-1), ZOHFETIE, RARFOEREE C
(ng/md) %, 74 0% EICHIE LRIk E D'E

M () ZHETHoET, dot (ch0skiD, =
ZC.V i (mdhr), t 1T TV EREM
(hr) THD,
C — M / (V % t) Lizihivs
(b) B EnEIE R E4-1 LV OARH

KEATTOSPM I #ICEBL V5o, 7 I FABLES,
CAFETIRRE OB R E TS IS £ 88141904 nURYY A=T LTS
ZERREECHD, DAEICEOTIE SPM g (1999
DERBEFEAED 1 FFRER L O 1 FRMED 1 B FHETED SN TR, 1 KFH I EO RO
7o, B BRRINE, FEERFNED B BN EMS AW OIS (BIE T, FEIT B #RRIED B Bhfl
EREDBHNBILTND),
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@ PMy s BUE, sEAMNEICHVT PMes OFEHERIEILELL TEDHIL, FbEFEEDENEST
WA A, KIE EPA OEIAFEAERIE L (Federal Reference Method, LA T, TFRMJ&V))
ICREBEENDTANVEIC LD E BIRERE CHD, — 7, REOR LAY T L2 A MR
TELHBAEHLA A THHIENE, PMas OFFE H BRI ERE OB B ANER I/ TH
N5, BUFIZ, 742 iEB L OVE Bl ERIC 31 2R FEZRMEEE R~ T,

(@) Ta1ILEEK

FRM D&% ORERk, T ZH O &%
B 4-2 (RT, BT TOMEIL, R
KA RAEE 7 V2 ORFHE .
BEEFB IO &R E DR D,

FRM (%, BEO Y 7T L > TRK
RREBEAANPL—Ef=ETERSIL,
PMzs Fi -z L7 % Eic—EH
PR L, Z D%, 74V Z ORI D
HEAELRD, ZOMEZRB RS &
THRTDZLICE-STHEBRELZEETD
FETHL,

TANZ I, RVTRIZ 7 vFrFL
(Polytetrafluoroethylene, PTFE) #I%
L BUBHAE ORI I —E DR EE - 43
KRR CIHE LB R D, HESRMFT
IR 20~23°C, FHXHEE 30~40 %,

AT} o] |

REASEAE [ RER] |

[FEsz] e e

i
ARAREAE
) 4

|74}L‘?ﬁﬁ%ﬂ | '

—_—l

h 4 :

BERRTG |-oeeen I

HEHEE
&

= —» HREASROER
& - » BEEBOER

Ha
®4-2 FRM ¥> 7S5 DA
it SRR, RERHPRMUNRL T RE (PMes) JIE L
WE~=2 7 VYGER (2007)

BERFORMOREEIT£] ng EHESNTWD, /o, BRI 51 &1E, iR I M 1 o458,
REIZIBT HEEROW 5 i B (SR &) B L OGRS R O 5, W51 Hii L 16.7 L/min TH

%)O

AL KRKRERL D RESITENTTD (kL) HiEEL T, DA —RAL IR L, P Aoa
B IN—=F X)L AL I HEERDHD (K 4-3 BH)

., Exit
0 Inlet \:’,
4 L"um 5
{ncle = o o %o
0. o @ ° °
5 s O o ¥
5 L Callection
R, . W Kl S gt
HEE Cotiection piate T Bt -
H R A PRI WA ISP oA G R,

H i Fo R E S Es, THEE S AR TR E N PMao/PMe s B &3 1) E A multi-stage VIS impactor O3 #kFE ],

J. Soc. Powder Technol, Japan, 46, 467 - 475 (2009)

B 4-3 HEFMAEDORE
AT —=RAL 25T, W 4-4 (RTINS, @ T AR TRIE IR 2 E 22 S ok
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B ETHD, ZOREE W2 R @R T o 2 —t 7T —Tho, Y A7a kX, RS
PN £ 23580 7] CREH LR 2 B BN S Tk T 2 FIETH D, N—F v /LA T ZEE A
r—RAL Ry B ETRIBEE 2 DR OB RIRY IR EA B LT~ 57012 fifE A7/ v
THRL AR5 T2 FIETHD,

B HEHEZERS (um)
FOB 110
= 70~ 110 |
B 47 ~ 10
HHAH T
FIE 33~ 4]
RAE 21~33 |
FEHE 1.1~ 21 i
®6E 0.7~ 1.1
BT
78 04~07
N Tud a2 Le— <04

(b) BENRIEHIC &L HRIEE

PMzs O HB)RIEIZ OV T

BUERSE & LD D,

BUE, BOKET—EDFEEEZAL, TBETHHEHIN TS PMas HEWIEHROHIEEEL
Ti, 7428 (Tapered Element Oscillating Microbalance, PA T, [TEOM 1£]&0))
B MRIUEENZETOND, £lo, PMas JIEHEEE =27 /UIZBWTEH, ZIWHLORIEE

DELHES N TND,

PAR ., FEBEEOE IS
WCRLE T,

(7) TEOM ;%

TEOM V5252 B Bhilll ekl
MR OB ESR 727D, Sl
X7 4B — Ny U E L
TWA (X 4-5 /), ZofFEHR
TN B IREN DS 52 Hi T
BY, 74 E T — o LT [E
A OWE I TIRBEIL T D, 3k}
KRRUFZOFFEFHR T DD PMeas
g I LU IS (2 H0) 12
BASH, ABRKF D PMes
L7 4N E T — Ny VIS

shal ez | [ASRIRERT
e | Ly

ARHER |-
l e
= S st otz
- A N
18 "3 %
FRER P ®o7 > B
Piizs : \; ¥
oo e
AR L 5
%)\ N : v :
PM; , 1 B T8 | SHE ¢ i [P
{2 5 ) | x
(507 Jm i ) I i .
BHET — P s HHMARORR
P = > BRESORR
o R i

K 4-5 TEOM BENAIEEE DB G
H i BR R, KA/ NI IRE (PMes) HIE 5
W=7 VYER (2007)
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Do ZNBRLFIRME T
LRSI FOE &

BHIL, %OD@%ait*ﬂrjt;ﬁ%@ | BT 22E

(1) B #RINE

St | [AREER e e mmnerenme e -
BRI VEIT, 4-6 BAL | [KGER fnmnmmmeressmenmamenmneeniiamanmanaa, M
CATEIC BT RAE e E
) } . —— WEASOKR ~

—®D B f%%#@géuﬁg%b Pi _____ ELE20ER %ég J rE s
BT, B MOWINED [ shmE - =
TOWEORERGy L | MeeREE e
DE R L TR LL’: A
BRI LI ME i il o

Thb, A EICHEL
PMzs 12 B #RE&HHL,
FHiw B AR A FHT S
ZEIZkY, PMes DB &
IR EEAIE S 2,
() FerdEli
JeELEIZ 4-7 1R

TN RTFRWE IS T btE
MBS LB I AT D L B2 e

THIEIZEY, ROk IRWE
DB i A a9l E 35057
T, PR EIZLDRELE DR
FEEVTRLFIRME OTRIR, RES, BT
PENZLSTRRDLN, ZNHD M
DA —ThHHEREL T, LD TR
FERL R E O E & & I BELR IS
bHZEEFHALIZLDOTHD, PMes

falrﬂmsmf T BB AR
SYRUMERR B DU PMas K

%%*ﬁbf:?& ZHIEZAT), HELIE

B ERE A EENE TS5 HETIZ AW, BIIERFE R

F [t
e EEwEE|
B L e e
-------------------------------------- wd

HEEHINIEL 20, IRENE - OIREN DN D 95, ZOREROE
iU\T@ngfﬁ)??)%’) D IRENV OB EH T2 L THIEE &%
\ZE->TPMes DEEREZEHT D,

E4-6 B HRBUINEBBRIELRE DA

HUBL: BREEE, KRR HUNRLIRE (PMas) HIEHIEE E~=27 L
UERR (2007)

P |K‘§|.EEE%{‘|----------------------------------------I
FAO [KZUEatfmmmmmmsmsrsrmmsmmsameereiim s aa e :
4 i
Hic —> REARORR ;
T EBAGTORR ggg e o EERIEIE
SRR .
Plzs Pl s M HERE E
+ BHE | 7anx | y?' :
. e T I i

|—'—"—' . | A I

|O O 5

T e ——— R ]

] H

;i [Ba= eEEE|

dE i I - :
hssssmeSmssssmESEs s S EEsEs s RIS EE R R mE d

4-1 HAERELEEBREREOERH

G BREEE, KPR INRL- IR E

(PMzs) JUE T4

E~=a 7 VSER (2007)

AE LT AR HERE A IS Z D REED D

B EIRE A~ OBEREE S ROMIET 2R EN DD, £, JEHELEL B SIRIIEL A G DR T,
B ARMIIED RN E #E R CHATAR B R L JelEELIE ORI E B2 FERER ) I UATIEL TRIE S5

AT O TTIRS TN D,
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(2) BIEERERIZHITAHPN (IXWLCA) BIEAE

—J7, BEEFRAEROEE T2 D PMio/PMas OWEFFAGED SR ZRE L TIL, BT
PMas & PMio 7217 40 BEL THISE 2 J71EL | B E CIER 28 LR G SR T D EEMENER 70 &
ETFHNERD D, BIEIZOWTIL ISO OFEHBRED>OHY | BINHESED A r—R A7 %
% (1S023210) &, HANEELIZ A—F vbAr 7428 (1S018271) @ 2 223, IS0 E725F
TETHD (IS013271 1% 2012 4F 6 A ICAETIE),

(3) USEPA DR ~—JEREEFIEIZH TS PN (LWL CA) BIEARE
USEPA ODAN—7RFEHIE TEDHN TS, PM DY 7V J51E05H Method 5G %[X
4-8 \ZHAN T %o
Method 5G 1%, RE /A F~ ARREFOBE 55 2418 O ORI E O B2 RE - B2 1k
T, FRE FIVEAED, LD 3 DD FENHDN, Z0H5, OO FIENFEHICHHSN TEY, @
BLO@O I EF, RBEFIEEL T, 2B ITRIN TN,
@ 1#H® dual-filter (HET A &

) 0.015 m3/min) - s [ - L B
11D dual-filter + A2 EL T AR AR
— (PEH AP E:0.015 m3/min) \\/ [ |//'f 1\/

® 2 #lo dual-filter (HEH A fL: ( gl JT
EROWR) = e B H%“%
LIF. D0 140> dual-filter (250> %

TRRB, ZOFETHE, KRB, o s05em 1 \%" N

7RO RO ZE R LR Wl

BEND, ZOWE, 100%DYEH 27357 — K ml

Fekwbnsisic, 7—kemzor NoATT

W& T 5, BRI EI, 148D | il

dual-filter (2 DD TRAT 7 A /N—7 ¢ Clm

JVE—) THfESILD, dual-filter I, i

32°C LLFITHRTAL, FERE B K Z Y
BRUN % R IR E 0 #)s B
EETCHRMEND, FTAT 7 A3 —
TANH—IE BH AR 100mm T,
0.3/ DT HNRY A I F L DHE
2k~ (Smoke particle) ZH{X 99.5%HHE T DL D E7e>TUND,

K ERERRER 2 (American Society for Testing and Materials, ASTM) & ASTM E2515
(2007) b, AL RNV EAE TR IR E OV 7V 75T, Method 5G 1ZH~T, ARZE5R
Dtz RESTHIENTE, BIFOPEA AT TEL A REED B 573, USEPA Tid, ASTM
E2515 (2007) A9 Z&&780 TRy,

| RS

X 4-8 USEPADPM Y > 71 >4k (Method 5G) @
KEBE HEREVRIL)

H#: Method 5h) Determination of Particulate Matter

Emissions from Wood Heaters from a Stack Location,
USEPA , http://goo.gl/3adKo
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42X =T

421X =T D548

(1) BEAR ' "
FAN—T 13 E AT, EE SRR Esh D (K
4-9), = ==
@ BHERX  EHITEMICOREOD EEEN R G- =l

P SE D247, BRI BT BT R ARV BG L L THEL
TWDETHY, BIELIZMZlRO DI 2R > T,
RS T, REDDDEBEN R BERD D5 E | FoRE

RIEL TN D, 2720 Ab—T DN KEBLRDT2D, g =
FESEDMOYZIE T HEEUTEEDRLETHD,
@ s St SUTARESMA S B & 2 7e > T

TR R OFHAN—T

D ARIEDO =N ZEKNE O T THFE BRI SN T L

AL, 2247, SRR O AN—T
TEREETHATD NI O EIDRELSARD K, B M4-9 & EHHRD

AN KVBE T DI D2 8D TED, RN ZERUL R I F2 h—T

I FEL, =V T 77 o R ER A TIRIZERE RS T

ZENTED,

(2) ZRERBEA X
HARN—T TlE, Y AR T T DR ZARES T D720 ZIRIRBEBIZ A A TR T TODHDRHD
fl it 75 AL IR TG L o3 T TS ZE B H % (KM 4-10),

ik gt

A

fil it 5 D FFARN—7 i XD FHAN—T

E4-10 fEAREIEMBEARXOHER b—T
Hi i : BurnWise, USEPA, http://goo.gl/JUR2c

4.2.2 BB/EHE
KETIX, KROE O _EEFERE EOERELRROT- | FHIRBEHER OB F B L O PM JEH &
(ZBE T DR HEN R T DT,
(1) USEPA [Tk BARE/NA AT RBAF R b—TRELHIE
KETHE, KROE DM EEfEFE EofaREREO7-D | Frkbetkas OHER OB 32
ZE%IT. 1990 FETITIIB B OB I L O—H O EiEr 2 BrE, i - I3 FF rl S0 DIk
USEPA RE DI #r D T Lig o7z,
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KE DRGNS A A~ ZREL O A E O I HNE, KEE I RIEE (CFR) Title 40: Protection
of Environment Part 60 Subparts AAA (R'E /A~ RREVEE T2 ZIEDIR B OHT L
PMEREFLYE  Standards of Performance for New Residential Wood Heaters) IZERiR S TW5
(# 4-1) ,

& 4-1 USEPA [C& B ARE/NNA AT RMHR b— TREHERE

- FRRERRER TN U7 AR B S R SR SR N A A~ AR
BIOMEFIEE OB ATV, B A 2 LR e 7 v
WL EFRAEFRI T L LD,

© RRRESNVHTLWRIEE T LI, Temporary (—Kf) FAET ‘
~YL & Permanent (Gk/A) FBRET /LD oD T~V EQLS Wﬁ
ZENTED, T

- BEZROFTHEIZALS Temporary i8ilE7~Uid, KiIRW'E D EEEICIENEY
PEH BB IO, A2 F e L iifichs ;

- BEEROETNICALD Permanent 3REF7 LI, BUIE4EH A
MAF R, VITNVE SRR IND, il KDOAN—T D
BT, AR O LA T AP T LT TR
b, —

[l EE A 22 ]

HEAT OUTPLT
10,609 26,10 Bt

- 1988 4E 7 A 1 HLIRRICAEFESHL, 1990 4E 7 H 1 B LUIRRICIRGES DR 2R

- HED 800kg LL T, MREERORFENK 0.566 m3 LL T, BREEHE )Y 5kg/hr LL T D%
%%

- REANVYRAN=TNZOWTE, —EDOEXUREHEE /S D

GSES;2)

- HHE TR A RIEL QLD A —

- WFZERRSE O R E BIEL QDA —
(gt |- 1 SOBKOREEH 50 B LLFOREA— T —
R ] © RTET RIS QDR

- B cEESIND A EY OB

- RAT— 4, HEA

| ss FHefdie 5 5K 63% (LHVw)
s | B AR
% fir it 7 2 72% (LHVy)
PM *x 4-2 x5
FELHBR O LB L ORI E o EOFE HiEIL, METHOD 28
CERTIFICATION AND AUDITING OF WOOD HEATERS IZ/EHHIL TS,
Hi#: OMNI-Test Laboratories, Inc., Residential Wood-Smoke Emissions, August 15
(2007)
ool xg ;)/@7&1%‘ 1= St U= AP QAYAS
FOEKE 16~20% (i S e, RKEHLELIZH D)
AR RN DD BIRE DRI
ESGS S - 2x4 OB (38 mm x 89 mm)
= | £V B S E B © 4 x4 OB (89 mm X 89 mm)
B | PM HE ZoMIZ, FFOANSTBI OO T
75| tHE&o HEREEHEL TV,
& | iz WD LAT-A > DIRBERIE C . % 2 O A 2t 8 HD SRR E 1T~
RBR DS LE72 oD, R IRE OHEHE (g/h) 13, INEFHEE-
THEHIND,
FEE T T e, BBROFNZLL T OIS TR ES 52 L
- il T O EEE O AV, i OfEEAZ BT, Dk E
BRI 22k E % 50 KA BES E 52 &
- R RO EE DA, RRIORBEEE T 07t 10
REBRpESE 528
PM @ | FifRbr o &465 METHOD 5G (ZEO B TED, 3 DD iENHD,
PEH o | 55 D1 1D dual-filter (BEHT A #:0.015 m3/min)

1

B4E 7 CHE

SEBILLHE T

ET O ¢

BHC—Y ¥
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B @1 #o dual-filter + 1By —* (PEA AR :0.015
)N m3/min)

% @2 #D dual-filter (PEH AV & : HDOWD 5 i &)
MRZEDREDY LT
7 HOW BT D55

METHOD 5H I[ZEHHILTVNS,

PM OREUEE LY VT HEESR 4-2 1T,

R 42 KENMTRARHOBREEEOHRALRIEReESE

J=K PM O FEHEAE
R WD DR BRI KON R DIRBER L CH X T W R YEfE
b0 | 7.5 g/h | EHRRBEREEDY 1.5 | 15 g/h
kg/h LI
FEIRBEER D 1.5 | 18 g/h
kg/h UL E
b 5 = 4.1 gh | BB B E A | IATHESILD PM(g/h)A 2 Tdelebuy,
2.82 kg LT PM=K1 x BR + K2
BR: FEJRBERE (kg/h)
K1:3.55 (g/kg). K2:4.98 (g/h)
B R BE G BE A | 15 g/h
2.82 kg/h LI I
KZOB/E DR RWE (PM) 1%, PMio
@ REAFIEDEZE

USEPA 73, KEASAA~ARELOIR B EEE ORL-IRE O FHELZ R E L, Bl Z i -2 &0%
UTFTOLIREEND T2 N HESNTND,
USEPA 73R E O BRIEZ E 6 | R GRBELEE ORFER 2RI L2813,
<PM OHEHDO LW AN—T DEZR D SEDHDITRERN R BT,
— 77, NSPS Ziii & TE 7", FRAEZ B Lo 7e < DA—H—MEFELT=,
IR G E OB %S . i RHCRBR O AN 20 | 5 R Jﬂ%@ﬁﬁ%#rjdxoho
OIS HEITERE T REL TODOT, ML O BIGRA, I B I H %
B Z1TO2 AN BT,
F7o, WA —b | K TRETEAITOBRIC, — DO HEMEL B FIIUE L, 2hicdy,
INEIRFFAN—T 728 ORLEE Y R ADMIERES T,
BREED AN & ORERBLFITIR T4 X7 ICE RSN R IR E O AT X,
FOEBELR G RE ST,

@ #IEORELAS

BUEDARE A A~ ARE e 3 2B S5 O F1 R B E AR ERE L E (NSPS) 13, ALE
L&EITo72 1988 4F 5 20 LA EHFHL | 4 A & T2 ENFRRSIL TS, B2, IRIF
DRI E OPEH BlX, USEPA 7KGREFAN—7 D 20 fFEHEESILTNHAY, NSPS 14 H &
TR, FRRFEEEE OBRBERA S EAR L CEI-2 8, BN TIE, KDELWRBI S EAS LT D
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KRB LA AAN—=T W e DT=bD BREETART A

ZeAEEBL . USEPA Tl FEEMEFEERE O NSPS O RELEZ{To>TW\WA, 3% 4-3 [ITARE S A4
~ ABREEAE 4 DR GESE E O NSPS., fBR 1572l O RELOE 8427177,

K43 FLRENMFIRARGEREOHHAEIR - EEHEZORELOER

RELAENEZZH

S © BUENRESITW DR ORI HE-5& NSPS fEZ <3 %

EOHIT IR, BIN IS (N PAN—=T KR F &R, BRIFRE)
AR VEA B ERb DI RE T

PSR OFRIED 7 e A TEIR YLK 5 (ISO- DFERET RCREREME BE 2 7]
)

HA—7 © LW NSPS filfii 5K 2.5 g/h, FEfilf 4.5 g/h

> BI{EOAGRFHFAN—T D 85%I%, ZDIEMEEZERKL TD,

> 2015 I, bl A FEAREE )T oo X 57e< NSPS % 2.5 g/h &9
5. BIERLWA T var b atE i g,

1

4= 2 HE

mAEBILUH T

€

B Ok

NI . NSPS %3 7E

> PEH 70T O EHEEICEA ST
THcibES |- aZMEINCEZEEE B EL, Bl TlI, NSPS 43 EL7eW
TohEdR
FIEVIRAF « BIRRSTILL NSPS #%EL 72w

PEEMIAZ B C, JEREHI 2T 5
fHEYoe—4— |- NSPS&##&iETD

Hi it : Residential Wood Heaters New Source Performance Standards (NSPS) Current Draft Revisions,
EPA / Wester, Residential Wood Smoke Workshop, March 1 (2011), http:/goo.gl/4d9s5
A IElD NSPS @ RLEUIZEEL KL ARE DSOS | PUINRL - (PMa.s) Z HRHIICE EL THDHEW
SRR oD,

4.3RLy PR k=T

EHRHC—NY ¥

43.1RLy FR =T O5HE
(1) REAMAX EER)

ALy A P=T I EEE RO MR% |
AR E LT, M 411 1TRT kD 5
(2 HIRRHLIE & Bl iE 28 o %5, B ) |
IRXFVETE T O BT BN O LR | .? \ ‘.

AL, MATCZEINP RS L2 LK

ST, BHNZERDHARIEER L TENIE B SR AR SR TG
iR =R SN 1= W QI 03511 b O Y A B S =y i) H 4-11 BAX TR & @b i

MR LIl k- T =225 (R
ZHEEZIIHE L CENBEEZED L X THD, RB, XLy FAM—=TITHoWNTIT
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BRI DA R =TI oW TR L, BRAMIREOA =T 13HA b—T 2B W55 =
L,

(2) R A

Sy hOBRBEICITZER DR PER DML E TH
%o ZORHER T RITIABEE ~ D ZE K[ DOUHS H 1k ® 44 RLy PR F=—TO#HFESHR
PR H ADHEH FIEIZ Lo THBESNAD T, &

NORHEMARL 2B ELRDOWIREERT DUE | g A (CF 50
WD, PFE TR EB AR L BN HD sl PEUR (FE 20
(R 4-4), PHPRITENDORAL. LS |0 H AR PESUR (BF 50)
LTEAMMHFRSND HRTHY, BRI EE sl e HF T (FF 20

Lo TV DR HER Az B L T=EADLDLIRAL . okt ffiz il T=A~ RSN T A TH
Do

IR Ry hAR=7 OfGHER T o T it L 7e> TOD - E AUC 1T 5 FE L& FAICE
7% FF A& 4-12 (TR TLEBIZ, ZRHDRFHEIZ OV TR AD,

sl (FEL)

HHlE PR (FF0)

4-12 FERX & FF =
@ saHEES (FERX)  BEET AZ AR E~PEH T2 5, feRITENEREFIHT 5,
FENIRE TN DI BRI T WEWI R, BADZEREITHBES LT INENY
PEE R BHD,
Q@ s&fliaHER (FF )  BADORRL . T AE TR I BN ~PEH 3552 EAND
ZEREITR S TUZ W EWI DR DD, 72720 KON T WIS NRH DT80 | % iE DR
IFEENLETHD,

4.3.2 BBORBERE

(1) EBRSNDOHZIORERE

EWNIZBIT DLy hAN—=TIZBT 2B EEVICBIL Tk, B AR R A 202 B
EEDOHEFELZZITT 2004 FIZH EHIEEZIERL TWDIED, —HBOEEN RITIREAN—T7 DR
EDTDDHIEEFL TND, ZOft, XLy FEFICBRTHHED — 2> ThH Ly T 71
2006 12 EN Bl 2 AT, BFIRRL CRBRELIA L, 22 BN OB T OB % Fhi 357
DOWEFEATST-RAEDR DD, FICLERFERD—2THD HARE Ly MpRIT 2011 Fnbe
BARELEOBRETHARTL ORI EIT>TD, LDLRAE, WFROIRETL E N O<L Ak
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KENAAF~vAAN—T E R DT Bba TART A

— T ERICBITIDERE LOEMEL G TIICES>TELT, FEMITERICAN—T OHR-CHEAE T
{FAELZ2WRIL A N TUNVD,

KN TRy hAR—T ORI Z E D TOEDE, EN Mk (EN14785) Tho, EN HK L, B
30 2 ETHiRSD CEN (INEE#E(L Z: 5 43) °° CENELEC (W ERAE HELZ 5 43) . ETSI
(RN EBAE S T 22) D3FATT 5, BN OfE— B CTHY |, N A EIT, EN #ik4 B EOEFHE
LLTERHT2IEREBFITHINTND, Fio, BN TIESHITEH LW EEZRIT TWDEZAb D
D

T TR, HARBEREER R A 2 D HFE RN OB IT oW T, 55, RFGeE, MERERTAM 7 5
VOB TR AT,

O BEEDEL A AR BEFE R R A W 2 ORI O E X, RIS 3R TN 33 453 L LURE:
FIMAN=TFAD K KT P OB RO LR EMEOMREZ FIREL T JIS JREAERMRL TE7 2T
FSWTWD, BEFN 30 AEARWITEIL, KiEFENEROBEEHEXTHY, HiAN—THO 2R
KRGS TN o T2 2D 4 BIZEDE TR K TRIOBLRND JIS JREEERKL .
%Eﬁz@ﬁ)ﬁﬁ:@f:&bc:%%rﬁﬁmaﬁzrt%é@f%f:o [E e CIEER LA, A AR—7 10 JIS %

(2, B BB LU OREREZHIEL, AMAN 7 HOR G RAETT> CODD3, R 16 4
ODJ\I//FXF—7*E0)$"E%EODFEI IZERL T, KK TR OBLE DA A N— T DR 2
LRI DOR B E R T _ELOHWHILD , AHAN—7HED JIS TERIILTND L MR
HEHZBROANTLDLDOELTND,

Yk 24 4F 3 HBIE, Ry hAN—THOBRAEILMELL T, BAXASL Y AT (WD FF
) LB ARASRL RARN—T (FER R A H D O) NI ESILTEY, W ivh Al A ~— 7 FE L [A) %
DEEPHLIN TODRNRE LR S TND, [ENO Ly hAN—=T A= —O—EI%, [ Omd
SR FE DB ERRERS LONVEBI T 7R 1 5 1 Z OB R R RERRGED 2 (T 7o B it & A L T,

— 07 WINIE A RO AKRIEE T EREITERZRY | A EO R RS IV EER S VETS
SUALRHY KK T BEOBLR IS MEREDBUEZ HLELT- B ORER 72> TD,

Q@ HRMFDEL A AR SR A S OB L YE T, BB L OA— I — I E DR
Bty TCOMAELRS>TND, DD A= —FRED XLy MfEI RV kb\f@.mpﬂ:fot
Do KRN TIIMERHE DMIZ AL FOBREHBUS D EDHILTND T2 | BAR O RBAERBR AT TOBRE
1. BRBHEAR D434 Td % ENplus - A1, ENplus - A2, EN - Bm\a“zmxfﬁzbmso ZITER
FESNTHER T, ZO N EOBE THNIZVTHONL Yy NThil G T 5288725, Bl 21X
ENplus - Al THEERERAZ1T 21X, ENplus - A1 DXLy MNIWT b EGREI 725,

@ MREETE A EDE L A AR BEFE R IR A i 2 DR A FEHE I T A T AN — T B O A FL e %
BEIZLTNDT0  BUhROBIE DR, PEA AL LK DORIR N OWTUTRIEEFT DAV,
—77, EN BUI&E Cld, ZNODORBR DB E LB HELI>TD,

Fo BGhEORELL T, B AR R A H S OMRE LTI HHVy 24 EN Hfs Tl
LHVy UL 725> TNDT2D | LT AR DL E THD, £ 4-5, £ 4-6 ITTNFNOBRED
MEEZELDTRT,
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®4-5 BEXRBERBRELEORE. BAHE

JHIA N - 5651 IZHLETHRBE R NAAT ALy MR B 35 IBEAR S I

GOEL =) WA S A T~ APRBE R e

FTERE | Ak k. BB (FH), R e s
PR E T TR T e N NN Y
— | o =%
% s R TERE o | BN, BUARE, BB I JEi (B, A b A< . MR
x Me BT E., T520RE /). B . SR, 1k, TR, T foh s
- TR A B DBRE O I ) O, AR B
7o O
oM | B I T 00 BT, SV It o I, BT B I

e B ARG
I
[ml:\n 7] %-_E;ii?

L BARBER St At S 1R (B

& 4-6 ENFRIBNNTESDH SB[ (EN14785)

CSEI T ALy FOBERRBIBEAR S TURBEL | TEA& HIF) B0KW ETo, Ja{EZEfilEFE s B
T | st Behs 7= AT BT D IELEE | BB S — DR EE | BRBHIE LS AT I LA Rk
e BTk 9 D% s
= | e PEAART T BRBEEAT AL . —BR{b R FE OHRH | E R H DR L OVR/ N T BRg
FAEE BREHIS R UMY | PRBERIEIAS EOHNE & O OB, RBE 220G X
& ZATMEIKDERE | BEESSE
A B DR E A AT A R
Z A, ~—X 7 TV DTG TV DR A E
AR G s L ONBE IR AR . T35 R0E A BE
A DT (FPC) . JEAF B3 L OME RCED . s, BRI L OVE
fili %5

(2) ERNDEBNEOEELATERE

@ BHEOEE  SLyAN—TOEGHROILMELL TIE, H ARV TE A AR
RSO B ERRRE . BAEHE RS D, ZOFRIES BT 2B R0 R L, HHAA
Ly RAR—=7"C 66%LA E (HHVW), FHE XAV "AN—7 TRRBRBER: 61%LL 1| Fe/Mk
BERE 52% L £ (HHVy) &72oTnd, — M Tix, EU O#—#His Thsd EN Bk
(EN14785) |23V VT, EREE IR 75 % LA b, /NI 70 % DL B (LHV) &EDT
WD, ENENDOEBGNROILELR 4-TITRT,

£ 41 Ry FR =T OBEOESE

PO AZH IR D Hi e
[ HA]) B AL YR ARN—T 66%LL = (HHVw)
H AR TR e iR A 1 e g BRI o1 i R BERE 61%LL = (HHVw)
sop e | RSV AT i/ MR 520600 1 (HHVe)
[BXIN ] Ny MPEERMBI AR SIVREEST D | R JIRE 75%LL . (LHVW)
EN14785 50kW LU R O JE {22 [H1E o B /NI 70% 8L - (LHVW)

@ HrTYIhEE
(a) BAMRBRHBRER R

H AR B AR A i = OB R IE O E A UL TR,
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(7) HERAMH

ESEF OIRETHREIEL . JHIAN - 5651 OHLEICH AT AHDET 5,

() R b—T DFEAHFIEBIEERR

KENAAF~vAAN—T E R DT Bba TART A

MERERBRICBITAAN—T OFBEHIEHEHEH X 4-13 127”1,

AEE REE
HEH RADEE L ER
KEKDETLLER
W L — HRE - xno—Bibks
B _J‘ HHAD B bk E
i
AN
B | .
g | > moss  CHRBAROEE
SN = == (EHEE)

O BEoR=

Al -RE DK R

AEEB ol ks
8§51
HABRIRE

4-13 SR @I AL HBOREICH BB DHREH|

(b) EN14785

EN14785 O#EGh= 8 LD EA L IR,

(7) HERAMH

MRS TOWDRBI O S FSERFHLMAEL, £ 4-8 (TR T SES FRAAREFF o 7247

HEERBRIR B A | 45 2 OFBRIREHE L THVWDZ L,

AREARL YN B BNRAHDOITIERAL TORWEM LI RLBEL DO AR T, #45M (o203, Bk,

T RT7 42 T RUBE) DSEINB DU ITIRINES I TOHZRNE O
% 4-8 EN14785 O RERRE DEE

KGR (RBELTE)
CEN /TS 14774-1 LU IS0 687

=12%

oy A R (IR BE AL E)
ISO 1171

=0.7% 8 B DIR S ML
=2.0%H 2 DIRAHFY

RAEMEWE UK B L VIR 2 & ER0)
IS0 562

80%7"5 88% £ T

IKFEA FH (PRBEILE) o ] i
ISO 609 5.0%7°5 6.5%FE T
R E A (PRBE L E) . : ]
1SO 609 40%7)>5 50%FE T

it 352 A 2R (R BE L)
ISO 351 LT ISO 334

=0.1%

H (B )N) FEEE (RBESLTE)
ISO 1928

16,900kd/kg 75 19,500kd/kg £T

[EKES

4mm 75 10mm £ T

S i
ISO 501

pads)

=50mm
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2% VOMOETIE, ZRHOE CESFSN T IUZRLR IR OIS SO (L 213, fik
G ) ICBT D EFEHAID B D,
() R =T O & RIEEE

PERERIRICH T DAN—T7 OREFILPEH A 2K 4-14 1T F

RIAHEH

a

\D)

Try / -
/

N\

RETFTRER A E

BRIFEH XaR 5 — HEH RO BB

A= — . A R DL R EE &
AE R < RERRE .grzo-—mirs
HEHRD B bR E

sEmE T N\ =
e \\ BREEH R 75 TR —
B ORI
le—— Z=mEiFHEEE
=EAEERIFR ]
i 1 an
b =

Tof nmons
BIEEE CAHOKE HBROHE

ik (R )

4-14 KEHFKERR F—T ORBRAHEH

@ HEHA
(a) BAMBIKBZRERS
H AR B e R I S OB RO R HAXE LU FIORT,
n=1{Qa/ G (Hu+ Hp)} x 100
ZZT.,
n: BhE (%)
Qa: BEEH (kd/h)
G: #rehaEE (kgh)
Hu: #Flomse#g (kd/kg) (HHVw)
Hr: BREOIEZ (kd/kg)
Qa=[Hu+Hp) - Wi+ Lo+ La+ L)l G
Li: WHETAORAEE (kd/ke)
L1=[1.867C x 0.7S / (CO2 + CO)] X Cpm (tg - ta)
Lo: RIseMRBECLDELEE (kd/kg)
L2=1[1.867C x 0.7S / (COz + CO)] x 12,767 x [(CO) / 100]
Ls: HETAHOKELROEAEAE (kd/kg)
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KENAAF~vAAN—T E R DT Bba TART A

Ls=[(W/100) + (9h / 100)] X Cpw (te - ta)

La: REIR DK OFFEHEEN (kd/kg)
Ls= 1,512 [(W/ 100) + (9h / 100)]
2L, W: BREHR oKD EER (%)
h: BB OKFE R (%)
C: BEthoRFEEL (%)
S: et OREE B (%)
COz: BRBEPEH AT O Zpfik BRI (%)
CO: BBEdE T AR O — bR B (%)
Com: HEWZDEFEHE [k / (mdy * °OI%FE 4-9 B
Cpw: KIFBEZDEELZ [kJ / (m3N » °C)]3%FK 4-10 2R
te: HEXUREE (°C)
ta: FAEIEEE (°C)
G: BrehaEE (kgh)

K 49, £ 410 1T, AARRBERESRET =0 B ERMELETH DRKERAA A~ X

IRIERE S DB G EER THE STV D Com @ HEH ZADEELEIS LT Cpw 1 KEX
DEELBDEERTETH D,

® 49 BMEHHTAOFEYEELE (CO,EHENREHLLT)

AL kd / (mdN + °C)

He C0:%
A
fgeC 1.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0

0 1.299 | 1.302 | 1.311 | 1.315 | 1.323 | 1.327 | 1.331 | 1.340
100 | 1.306 | 1.311 | 1.319 | 1.327 | 1.336 | 1.344 | 1.352 | 1.361
200 | 1.315 | 1.319 | 1.327 | 1.336 | 1.348 | 1.357 | 1.365 | 1.373
300 | 1.323 | 1.327 | 1.340 | 1.348 | 1.357 | 1.369 | 1.378 | 1.390
400 | 1.336 | 1.344 | 1.352 | 1.365 | 1.378 | 1.386 | 1.398 | 1.407
500 | 1.348 | 1.352 | 1.365 | 1.378 | 1.390 | 1.396 | 1.411 | 1.424
600 | 1.361 | 1.369 | 1.382 | 1.394 | 1.407 | 1.419 | 1.432 | 1.440
700 | 1.382 | 1.386 | 1.398 | 1.411 | 1.424 | 1.436 | 1.453 | 1.465
800 | 1.394 | 1.398 | 1.415 | 1.428 | 1.440 | 1.453 | 1.470 | 1.482
900 | 1.407 | 1.415 | 1.428 | 1.440 | 1.457 | 1.470 | 1.482 | 1.495
1000 | 1.419 | 1.428 | 1.440 | 1.457 | 1.470 | 1.482 | 1.499 | 1.512

H: B ARBERE SRR AL T 2, ARER AT~ ZPRBERER ORRER 7 1A 18 I (—ER k)

£ 4-10 KEKDFBHEELZ
HAL kJ/ (kg * °C)
HEH 2R ECC 0 100 200 300 400 500 600 700 800

PEE L 1.775 | 1.792 | 1.812 | 1.833 | 1.859 | 1.893 | 1.922 | 1.955 | 1.985
i A ARRBER SR IR A T 2, ANELR A A~ 2R e AR O BB 7 T Rl (— B ke

(b) EN14785
EN14785 OEShROH HAALLTFITRT,
n=100-(qa+ q»+ qv)
BB IIT, BRBEDEN AR E B X O IRO I, BRBEPED AR 38 L ORI o ATk
PER Sy DS B TET D, Bh3RIE, ZNHDERKD SR OX TR IET D,

-
—— N
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FRBRIEL P ORI E D VIR BENE T 2D T OBUR K (Qa) DL LD BMRA R OEI &

Qa (PRI 3 E)

FEBIREL DB Bedo 7= DIRBEPEN 20 Fh DAL BGE S (Qu) DI BT LD BUR LD
ap L (PRBEHEYE)

SRR DBE BT K& 05T T USRI 58 7= AT MRS R B 12 1 % B
Qqr 182K (Qu) DI O AR A T - LB R Je DB & (BRBE R YE)

PRBEHE AT 2 DB 2
Qa = (ta - t) X [[(Cpma X (C - Cy /(0.536 x (CO + CO2)] + [Cpmnuz20 X 1.92 x (9H + W)

/100]]

Qa SRR B D T I 7= DIRBEHE A PP D BR

ta PRI R

tr ESi)

Comd  WADELHAKICE S, EUERIEICI T 5K 5% 5 E72L WABEHE A0 L8
C BRI O B 3 5 AT B2 (IR L)

C BRERIREHRIE R 720 S TS TE F LI O R FE DS A EIG

r (s : Cr =R x b /100)

CcCO K% B E IR MRBEYEH A D — B RO BB S

COs K3 B EI MRBEHEH 2D =R LR B O G B E

CpmH20 TREEICES, BEMERIED KR AL

H FBRIREL T DK F B ATEN A (B S )

AW BRI K4y 2 4 3
Qa = 100 % Qa/ H.

Hu FRERIRBHOD /1N 56 BAEE (BAHE S 1)

PRBEDED A DAL 22 2%
Qb = 12,644 x CO x (C — C») / [0.536 x (COz + CO) x100]
ab =100 x (Q»/ Hu)
Qv SRR T D 072 DIRBERE A 2 1 DA 2 B B 2
¥ -2 i L AR IE ) TR o T2 PR MR I K D B 2

Q:r=335xb xR /100
SERIREL D B D BN 720 K100 FUBIE Y IR~ 7 AT MRS R B2 &5

Qr R (ABEISHE)
b FeHE N B -0 b 77 b3k T UARHENS1= F8 7 STHAME AT
R FRIEL 7= BB EH 120 KA F ot F LR BB A

qr= 100 x Qr / Hu
ANERLy ML, FED T OBGRRAZLRELT 0.2%L L7286 . Cr DIEITZROX%E
MAWTHEETS:

Cr=1(0.2 x Hu) / 33,500
o, PBRIREHREERDID I T DU TFUIRRIO PR OEATHE
' (Bmg: C.=Rxb/100)

i XL~ 7T 75K, Pelletseldade kaminer - Fordringar och provning, SIS (2006)
Q) EERDEA
RAYRA—ARN 7 TlE, BRECEE L2 At 535 =aZ L0 EHELL T, Ry hAb
=7 (A —=ANTEFHAN—THE D) THEG R 90%LL E(LHV) 2RO Thd, SHICRAY
T ANy RAR=T7 ORUEZUGET L, 2015 FDENER 90%LL L (LHV) 235110 2 7578t
ThHD,
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SOE HMEAE

5.1 EAX@=

RENAA~AAN=T BT DBITIE K ST B O EFEas OVEREFEIRIZRLE T2 L E N D
50

5.1.1 X¥KFEh

KENRAF~AAN=TIZED K KT OTDIZIE, AR+ 2 MR B R L . RIZE B0
HKAN = A LZ B HDZENEETHD,

AR—=TINBIEAET DD F 1T, A= OREPLIEONERIZE LTS D& HEERE D DL
5 (S & BEONEROBE THLIXNER D, ZDH 5 | BADJikd (FaHEY 1Z AT 95
Bh RIET RO EERER THDH, TRV — DR S AR E 2L, BSRIS L, AR 35
KIRFEIZET HE | HERNCR EEMLUTHR KT D, R Lo TRINE DR B F7-
WL D AR ~EBVEAREET D, ATRI D% IR 1A B2 DR BBIZ Lo TR D728, ABF A,
ML OIS IL, 720720y 200°C 725 8300°C Thd, LinL, Zivbik, REFFFICHDIZ>TEw
IR (65°C~100°C LA B) IZEE 3 2L, WELA L PRI b2 L 2L F8 KDY 100°C LRI &
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PGB & BAIRR R

FAFERRER

[mol (=&/1) ]

WE BEOHNL, 1mol 1% 0.012 ¥07 T LD R 12 DFIIFET DR DO ELELNRD 51 5 A A A
BT OEFER T FIT BT T OEA R LS HAREICSN-b DOIZIRD) TSN R OME RO
L

[k (I F e v hvE) ]

ROEKRFIL, KM OFEHEIZ Tz EHEAES KR (RTAX—R:db.) LB EEHES KL (Vo h—R:
w.b.) BFTET 5,

HLERRTEG KRIT, RERIE K7 L) CORDERE kXI5, AMICEEND Ky OEE (kg)DFE
BDZETHD, Thbb,

L FL Uk 360 ARG ENDAK O EE (kg) % 100

(F7A4_—2:d.b.)

A O EE (kg)

B EILES K RIT, AR (B-7-A) 0FE R kIZH T, AMICEEFNIKyOER (kg DEIGDILET
H5, T70bb,

BB B U Ak R, **X&Zaiﬂ%ﬁk%@E%(kg)x 100

(T h_"—Z:wb.) RO EE (kg)

i (d.b.(Hz EILAE) & w.b. (B EIEUE) OBIR AL ERIIC K A IR T, 72, mHF DR RER A ITRT,

AR
50 50
50 [:> —
9 8 g
. 0 |
100d.b.% 50w.b.%

A RERESKELESREESKEDSN A—D
KA RBRESKELEEEESKEORER

DB% 10 20 30 40 50 60 70 80 90 100 150

WB% | 9.1 | 16.7 | 23.1 | 28.6 | 33.3 | 37.5 | 41.2 | 44.4 47.4 50.0 60
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BEfinER

MJ (A 2—)L) kWh (FreU v hH) kcal (FFahul—)
MdJ 1 0.278 239
kWh 3.6 1 860
kcal 0.004186 0.00116 1

J (T a—)v) B EmDO BN, LA, cal (Tu)—) BRI TV, 4.186d = 1cal TEFEIND, (F-, 1
X IW DL EERE 1 B Tl FLLERTE, Zhvae 1 HTT-72356 3,600 = 1Wh L7285, )
w(=A27m)  BALo 106 4% (= 0.000001 %)
Ibs: AR R, HEDHAL, 11bs = 0.4536kg
BTU: g & (B4 )5)
1BTU = 1.054 350 kJ
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