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R, R A PR R GUx L AT R

B LR RE R HR R, BEERFSEN LRI %, NES
BT HAR R G . BEAEIERA K5 15 W] LUBR BRBET SLET iR . Az AnAl A (an
AE) WZetk, RN E =D RERIE LROBE (. PSRN
F30% ).
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T 2K, FHRARIR R LT RENBENTE,
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FBRE TR, JEHREARBEAT LAZEH T T8, dun] LUE S st i T4 o
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M LT IR R GEHIRLRE
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WA LK R, XRYHRASE “RESER” M8, ek
ERGER™ BLATIR R R BURIE =P, SRAB IR L bk, S5
BEFI RIS, I HB TIREERHL

ELHTHIFI A FRiELHE

LB LT — BTG RENR, RAZMAR. BO0-1 RETHAS
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(ETIHHEE)
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PR SR BIHER . MABE AT LUK SUIT AR 3 — AR, AT A5 FLATR R
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R 2 A Hh SR A ) — AL G 28 ~ 34 {0 = 1A% (TPCC, 2014),

YL LR R G AR A FLIO R R8T HOB MR G P YOBT B R e, Ry
WHEELHT (VAM) SEGEIRSF, WHERLARE R SR 1% D, RERXFER
WRBEARME, UHEBLI A B BRI R S R FLAT 26 — RHFOR IR . 75— L3 X AN
ER (WRKHE., PEMEE), SrERLIN BT T HREMEAR KRR
A, PR RHERL e (BRI e1, FIRREMEAR K)o BE
IELERT R HoAd B D RHE LT HERC R B AR (i, AL SEALEAR . SRR bed
AL BEIFELAR)
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T EE s, ARERE— LAY A = K BEA 45 4R 451 2k 800 J7 ~ 1600 J7 3¢
Tho —BERIUH H AP B — R Ar F B BUSM 2 N 200 77 ~ 800 J7 6L LA EA
&, QIEEA. RS, EEE. Tie, ERSREW LR, 7ERER
—AROF, —FFAWAFESNT 2.2 {CRITHTE .
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BEVR I, i B FUTEOR A B ) | IR RE IR A R AR SR
BERLBHEFE

FUST SR P E Bk 2, Holkoss 4ok A s HF R ERIaE, B
InkesEisHER (VERs) | BIEJHER CERs) sUB(EABHEKS (ERUs) SFHA
R FVHR U AE A 2R o 3K SETE7E A B B 77 b 9t P R S e ™ P A1 A 20 H
LT EEA AT REEAR, FOTUREA BT MBS, IRAX LI
HEZTT EATREIF AR ERE 1. Moot XTBRaippos Ak B TS, ™%
A] RERME—RAITERIR, anXHERLI AL (TCRER ) sAAESRBETH .

RHEFLT RIRE AT AR T & F o (ERIXGHE FL3T & PR B S TR B 7 Bl W i 2 B
et (AR RN ERA G PEIER) , BFERL ERIT AR

HAT, o TEE S ITENRENEMBEEBRA RS, RSB L E
HBE BRI A T RBERAE =, MARIFZM AR LTI E (552
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TEHAEOLT , BT AR MIZARER HBRA AT E B RGN, %
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A EENE W EMAEE | BUFEEE MRS BT H T L et m
SCHt . AR FLET SR A R 7 AR A T o B A BRI R A E 2 MR
ik, LA 5 TUHA R A RO AI Hk

TR ST BU A R 19 5 — D EE B A A SR A1 BUAT B IO A, BT 3 £
TRASAT I REIR IR AR B HUL, SRiIA 4 553 — AR SR HEsh Ak
A S (CMM) FIF, DA AGEs BUHEa, st iR 2= A HEL . &%
&, X Best Ak SR B2 B RS, @ T TR R R
MIRTRPSEVE R R, FFECERT R 55RO -

o BHELHNRFHTY=FHKHK BIR.

o SBERRBERATIL R A WE TR ARSI SRR R,
WAL REFARER .

o FESLIERT PLATHR AN Y BRI P o

o AUEBERATI . BUF B FRITZ E KR A

o JEET TR MAF R EHAR

ARBAE RNV ER”, Wi, HFIERERE - 2me. SEER
Tk, BOMARRE AT REAE A BRI s AR 1F . HUBE SURIRE SE . A AMEE
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HEH R TR R M A S ARESZRIEE

5 T3 SR .

A PBILBYE A AR AT MR . 724555 Ak E BRI 22
&AM U H B, RATERM T SH SR — 2625500

1.2 P&

TR TV E ZIERH NGB, BRARERVEREIR TR . Al R7E—
SePREIE R A TR, ERIBRIRT RGHA R 7= BIES, SRR
AREBEREIE, HEMERAE T, B TR ENLEERE,
REHTLWAMNER, EFZRER, RERT LR ERSRDRAE,

{H A i AR R T AT

PR F AT RE R AIET, £ 1 -1 B/R T A 2010 SFRRILMER
S A R AR HL R R FUATRR KR X BT AT A A B, AT LA R
BEISAR R A A R R R
B TT R BT BRI 3, B BE MR A E s A ZIRALIX, ATRE
BT R BRI R X P ) ST SR IT R B SR K5 BE = R
R S B EIR R

R1-1 2010 £ 2 BR TR FR

H % H How FET- B
] 2013 -03 -29 AN 52
FHE L 2010 -06 - 16 XM E 73
BV 2 2010 -11 -19 AL 29
(e e 2011 -03 -20 Sorange, Quetta 52
2 7 2016 - 02 -25 Vorkuta 36
5 2010 -05 -08 Raspadskaya 90
+HH 2014 -05 -13 Soma 301
ey 2015 -03 - 04 Zasyadko 34
EE| 2010 -04 -05 Upper Big Branch 29

B R M U XS T @ K E H U BOE T RME. Hik, &

TRCENE S A T ) BUI BA ) 29 0% A 7 B — A IR R R

FLETR BB R R A B B 0 AR T, @ PR BEE KR AT RARBIR,
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T HBE . OIHEERL, BEERARGT. Fli0, 2004 4510 H 20
H, AP EE AT R 2 2 T R DR HE J5 AE TUSHT 2Rt PG SR AR ME TR, S8 148 A
FETS (Xu, 2006) o fe KM — 7k FLATHRIE S BOR K AR 7E 5 7 22 NI 2k ve 4 F
IARHED™, W5 14500 ¢ A 12y 600000 m® fYFLHT. FUINZE MR Z R ETE
P, REFRIERL L EEREITRIX, A 1843 FikEE REHERE
DA, @BRRAT Ry 30000 BRI S, Hpld=02—&kEEFHE,

N TR S REE, BUHE-IEER, DA BEUN fud s
TP A i TR R MRYRIA HREE, IR ERZ S IR IKIET
REFRIRKE . BlIn, —AERGH—ERKE 7ML fEHZE S FIU
Eo 8, X—SHEHRE- SRR BRI R A ML 2t IS, mRESH
B, BB S R BRI AR 8] to 4 DA G

BAEM—BEET EeR A ZeR g, MEREARMMNT UL Ets
A RIS Sedt MERBD TH TR TRIERRE, EAURFERARZRAS
B, B, AR, TASS, Bl BEEAHITREERA R
EHRRFIEEA L ARGy o AR AR PUI ] A R4 SRR B+ S A R
GAEBREERT . MRA _ERVF, FrA B IR S SO R R R BB AL 22 2k
TR o

HHLRALTHT LR HEFK

HERWIL: RMEARAELA LR, EHEPFREIRLTY,
SR GSAEHRBF LR RANKFEFRTRL, RAEERLIMRA —AF
GG BHE R b R R . WO, HESF T RAREGERA TLBBIRS
BIRARAE R T o2 K, IURGFNE, XAT —E EaBREHEEE KR,
BRAFH2 25 LB,

fErE: RLTE2XAEERNAEFTAZX LA, 162 UL
FEZOBRT ZARBARRE, ARNEGER, RARTANHERS
AAREER, LT SHITALRLEIRERZALAER T, LEHEXEE,
B EH) 10,

FRBEHER I — AN B ZORERES, Wb iR IR ESE, EdErR
100 4=[a], HXTBRACBRERE (GWP) KR IZ — ALK 28 ~34 4% (IPCC,
2014) o RHE E PR R UG &, F5E o 3 AN IR AR HRCE B Y
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o

20% (IPCC, 2014), WifesE ORI P R16% (2007) . BEH B T £ AN 7=
A BB S AR HERR Y 8%  (USEPA, 2012) . ARYE EPRAEEHLA TN, Rk IJLAH
HFREWIE 9 x10° ¢, B RHTHRE RS E N (IEA, 2014), F] 2019
4, SRR U HERCE AT RE R 10° ¢ —SEALRRGS R (GWP =25; %5 =0.716 kg/
m’; FHHERCE 9 m’/t) .

I 90% FES B HEROR B T3, Hik4 70% ~80% 1%
WERH (EFRHSEAD 1% ) ZUKHETLET B H L K8 .

LA F AR B 20T LA 5T SR 7= A 10 BU HERROR I BE U/, (BRI Pk
FAFESEBUN SR ZRE . &SR ALH LA 23R b 78 52 B 18
AR (R

L3 EMaR. 3. AR AR

BT AR . IR AR, el ERJLMEZ R, XEEOR
LR A TARKB S . BAE 1730 4, ZEE 5 K BT RLATHR A8 %o
1730 SF3EE o 20 e By, WRUIRA T VB LT R R 4. TU
AT R TR R A 7E 18 tHh40d), {HAE 19 theg 80 4-UAA T B ST R

20 tH42 50 4K, PEEELHIA T REM . RN EATHREAR, FH1ERHH
BENTZR A 20 titad 60 UK, TUHHRAGR] ZMEH, Kyl T R
FRBRR A7, SRR TR HERE LR,

W 1 -1 Fr7R N HT BLATh R R G0 A0 b T LA BL AT [ WO HE B = 4
Bl BT -1 AR B HH T LR MR R 20, AR B 46 B
WAL A BE R N TEAR BRI O o T L - 1 i T XHERLE (VAM) A
R HHEH B IR O

ke, HATEBRA 200 2450 FL T B A 9 B IEAE Lt (GMI,
2015) o Sl A AT RO AR AR, HA AR AERRE EARRIE
H, RAMS. T ARSI, FRBH (BAEXRRI (ING) SEH KRS
(CNG)), BREMTHRMT .

FEFLAROLT, BT oA RESE T HER, A RS EA A
TR E A B (Blanskee, T — S 4bak) , X8 T B RUs His i 3
B ERRRIERE (GWP) o FE—LEEZ, B IBIRHRAIE AR IkHE iy 4 S 0 2 T
PABR A 19 o
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A 4 RO R

—EURARRNE, SR IR e T AV AR KB R TR BE , X R E S
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B2-1 WRKEE L WARIERH

FEVMERSEBR T, FEEZ PSRN 9. 5% i EARRBIEME, £
TERAFMNT, BT RSB ARPURAEE KIERTTT , K= A iy s 1 &3
TEBREIG S, BlnmEARREX, RAEESEAN S RRIEERRS

Wi ERHIERR, S5EAREZER. BT HEEMRRME, KRBT
DR FBURNE.

BRAFEARFREMAORE GREFE

HRER: 20 #4290 FAK, KA L3507 4 F KB 3T B3R
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FH, FRARGT, XAORTHESEGFTEF R EmEWHE R,
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MkFE: RAEHGFER (OMP) L &4 548 % F 4L 6 3
#, R EAELGRE RN, SREGFRIROSTRERNSE
RIS HREMFRLEELLERG SN, RMBHREZALZT LT R
BETAFE RN ERE RIKAHREN L2802, RBAZLR T EMNE
BRI, ERMEBEMTRITRS ML, SHATH, MHEE—F i
Tk RAEFIGA & L RAERT, IRARLIAF EHA,

F 5 KA E, HIEH 4,

FLHA —FMiie , SRETEET TAEE A REBARKM T, FFBBKF5
Bo HIX—-ARMEFRZERLET ERR, HEEMNAEIBER0.55, 7EF
e, XK 0.5 m/s AT AR IR/ ETE AL, (HR7EREEL T, XM
RIRERAE R . @RS E N ZE R L Z20EE, )z, &
EYE ., R EE MK A (Creedy & Phillips, 1997; Kissell, 2006)

E—EFRT, ERRERR, SKMLASARE, RSB
JE 538 R ) B [ g, Gk B LR AR R BB R KA, T KRR AT
BRIREY)EE (BIanKEERZS X)), WM TREMEREREWE., —B R
FHESIREE, MASHEARNAELR, FEEMELT, RHEEHSE TN
FVR B BRI A, XA E A S TR ERIEEEN . i, JUHAER
WIFRX, WP HEE R EREER.

W2 B AT 2 AT B Lk X B HAER (BIREX), #&ZE)
MEXNRGEREER . H2&, BTHRsiEm, Xibs X S 2RExesi,
R A BB 58 42 FELIE 33 P DX BUTE AR PR IX . 3t XA 4R M BLETIR &4
£ PRE RG 3 B T T A B8 XA E

T BURKETEIR G ) 1 e AU X . RS X, @ XIEA . MU RIEVLE
FIXFLENE X, R ELHHRRGE R ESERERA Y SBURAS BEE X
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B o FENE R B A TTAR BRI BLET [FIRE S TE THAR FH 7= AR SR KRR B 1)
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PR LEAL T AT REA U TT T RUR AR IR G, RBUBTERRIGKEIR & W) S TTER)
WABRUR TS, ABCRRRIRIE XS, R ARIIESER % 2 i e Ok

AT U ORRE . TR, RERRIUIMAR AT R R B R E
B AT LAELE AT LR ZORFEAR S8 AT A SRR XU - @il XS
S H R L2 ; L RS REVEX; AR KOR U %
%; DB, TERIHEAENEEZRT, 7ERTLE LS R Kk

IR ARR R KT IS 9 A JE U 0 T

o TERJRERIBOLT, TRIRMEREGWHIEA (B, KA LHHE,
PRAIE— R FRJE PR B2 SR BEL L FULHT R BRR ) o

o WRBIEMEAKIR G A TS, BIEB/MBIEIEIRA YR (Flin, 78
18 XS P TR R BUI 2 ARV IVR ) o

o REETE R IR S AR A A M EIRE Yo (B, EdLrT
THA3E KA GE R L TUIYT7E A Sh LR AR R ol S 7 1 BE 5] XA i PP R ) o

2.4 WBEFE RN

241 BHEMRELBEEIESR

AL L NEERRELZLFENMMIRT, IR atE 5T
185, WEWAEAAEMMRTHEE, AETSHMIMES.

Bpff 2 2 WD i Z M BE W ARRBRIEET £ L e, AT EELZS
MERLHESCR, 7 HEEAR . BHEAR., WBARMT T, UHH®E. NA
MPIT L EME, FURMXESE IR B T W LR Z TSR T LT E RN
Kb, WMREHA TR LT HECRE Sl R AR, SaBUR £33
MRS E I, EHit, fEENMARERMALETRPROAR DN, mR
FRHT B R F M2 B S B2 BRIk, RSB 28R
[ s A XA T A AR AL 24T
2.4.2 BT

BURNA R TAER SR H il TAEHT R MR . T B g%
ApFe T B AL A B BT IS O R IR LR B, S 2B E AR, 4l IEK
TABEHE LWAR B ZMEN ., BRT TAMEEMARTHEDN.

AR L 20N B B B RGEIE NI A S 32 FUITHR ] R TOR e e R A, D
W T AN MFREMPARR, SFEIRSmRE N REFE, FOIZHITHE
BIATIRE, DIREREME. DV ERAAE 28 S0 AT AR 2 4
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Bl — 5 S0 PR S OB B A

BN 55 sh AR A BN S B B R AR 28, &R N 4%
SH5ENHET TN, EMERS THARE R Ze5@RA%) 1995 (176
Z) M R IH T L SRRSTN) (ILO, 2006) TR, TAANEA
ZENTAENS, Z5Z2EMH, RREBEGR A HECREMA .
Sh, VERQIEZETAERENS 5F, TAE XS RAZEN T g%
RIS
2.4.3 RETHEFBTRATHEIIRE

L VAR IR PE L, R Dk e 9 ) BE G T REDE AR BT, 06 & ol By A
Wr, WOREBRNEER, SEmRRKIR, ZeRE N AR Y EIE RR 2T
U, GRS LTS P R E VR BEVE R . TR IA R T ER, #o
B HEREE R TR AR E T LR AR H TR T3
BEFAEN FHRME R S5 5%, TN B[R] 3t 05 B¢ B 1 A ] 6 3 | BL AT vk 5 BRAEE
FHiE FR M LT RN E 2B, LA MRFERIXEE (R2-1),
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BEER/% | WK | PE | Eppgt ZEIE | XHE | ZeRE
— BT T

VET FRVFIY 1.25 1.00 1. 00 1.25 1. 40 1.25 .00 |3.6~5.0

R AE

7 [ XU

BT 2.0° 1.58 1.50 0.75 1. 40 2.0° 2.0 [2.5~6.7
REKE

VAR | RIEMEE | RERH RAEREME | RAEREM: .

SREME | e o 25.00 . e 40. 00 25 1.7~2.7
HTFEEE | RIEEHE | Rt 2 00 RAETEME | RAERENE | RAEREE | RAEMEME L 50
s/ ME | Bk R ' R ZoR! Bk R '
H: a ZRFBIRWRMTHRIETR (5% ) i FRE LR (15% ) WEEGER.

b, FETCHL FIHERNE LT o

. FEE X7 R B A BT T, 36 A A R R B A

d. K% R RMRH B R 28 R LT & i B R AP I o

e 53R b 224 b XU DAL T E o

f. BB SARARA, I AR AR,

g TEAEANME XX R AVFHREER 2.5% .

he FEEREE, CENREESRDTHIEE) 1957 4RJRHE T S Bindk, BT (EERT LK) 1952 4F

JR B R R o
i AR EER R R SRR O MBI GBS BT AT HES AR D (GB 21522—2008) ,
P FI R BLIT A B G T 30% , FEEBRE I A B o vl RAGE A




%‘7 Wy R AZkm RS AREREIEdE  (2018) -

AN FLEH MR BE AT AR R I R 2 A R MR R 24, [FIFEEE M & R
A E R TIE LR ERAE, ATNERLIRENRER, DEIEZR
FRRBUATE) . FE TR BER M E S, KW Ml 5 S 1530 2y B Y T4 XU T
e, MET SRS,

2.4.4 EHMZREHEMFA

IR GRS B, CEREimE AR afakn, HEEREE A aEEK
FEVRT WE X, EIE L ZesmMERbE, SERNET 22k
BIER B R R AR E A AR, M25% ~40% A&, BEHINNEERE
ZB/ORZAIRIE ERRIPIRE (EDMREE 30% S &) A RBRIER £, EEHEZR
t, WESES SR EIR LA S RBURIE, B B b 40 B i i i R T R e
H); FLBTTERNZS KA T BB IRR, ZEXFERL T, 7T RLGES K AKFEAK B
W5 SEMAR IR, Mk, FEEESD, RAERY (RHKELES% ~
15% JaE W) RS, SRBENRE S EEMFA T Y, &4
SREVERIE S IR H L4,

2.4.5 REEEXREERTE

REZFHIPA R Tk B R EXH T I8 s prp R R 7 A
N BRI FIAE DGR, DA KRB . 2R, FHAERTR MW S KRR
REBLIERR . SR IR T ER SIHER, ReMRRY & TFE RN AR LN
R, TEFASRBEMZE2EERS, UL BNE s Mg &y
(1&M) . FFIELT , A EZEIEAEREE X R e EE P AR T, BAHBHER
REA LR TR S, RETCHREE ¥ EARTFTEE N

TERIENL 5 R RS . WK HERRA AL LA RALBGE R SE, AT DA KRR
JE PR IR LB A K RS o i FORSh e ALe LR £, e R pL A Al
RESEE A, R P XURS AT DASE i HAR A NS . T BBk 2 52 G e A
ORI B 7 ORBEAR . ANBIARZATR, BIINFEH THIE, W2g e HREmIE
HZ—.




3 R RATAWESR L BIRE TN

3 B BLIrim A A A RS P

Kfs 8

FEIEHRREMTROLT , MO PR 1 FLAT— B T AT A

BARAFIEH T A LT R M A A S IR, EATEBE T AR
Mo BEXXLETUHTIN AR M AR, B X, TRHIE TR AN
BLHI D75, TERRE TR R KR IGO0 T RN, X S5 vk o %4 i TAEARAFEL
RS BUIT 7™ 85 M B 3042 6l Oy ik R S T B

TR T ZEMMARGENFH A= L e+ EEEK), [HARE A F B
SR fini 22 A LR KO FEF A BE S KA o

3.1 A4

BEE TR BE Mg i, SRR T eI, RBERE 3, ATRESIR
AZIR LHTRE RSB A RFMEERZ , R0 H B2 L &
WK, T REERMERZERPZRMZEREE LR, FHik—8IERLT
BB FLT LER B AL AR SF E BER O BN E 2 . FAIRERY, 7EBRRIT R
e, HEGRPIERE, LTHE RS R A A A T2 55 77 [ A T
fn, SBOHBREIRSH ., BRET WS LTEBRRT SHEE PR LR, &
B IR E AR S KEIL . RSB RA R BT & BT RES B/, HBEE i8] 9
WL M B BT RS T E R, 1ENENES £ RER, THEET +
FUATHIRAT . HEBCRHE MBI S th &, bR R e A BRE R, WK
AR B TR AR E AR A R R R R EE RN R . H
feRoma BT A MR R R A T RS AE E &L

3.2 BRI A

MR AP RRFFAER U AR B E B R ke GEF &8 80% ~95% ), H
I AR RN AMRR. 0P mH b, K. SMEEAL
YIRS YA B LT o
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MR THR , BRI RO A R e . ZEBURIRFE, A RAE Y
JBHEGEAE — 2 BB IR BRI R B K IS E], BB RIRR .. AHLEEIE
@A SR, X— R AR . BT B P RERIR B R . T
R BRI ER . BRI BGAE R (RISEZ0) , B ™ A4 B L giBoR.
Bk AR U REZ TRINEEF AN E. HE, i,
FRMERBIERN SR, BETEM T RTRAN R, 25087 TR
A P AR 7R R A A LB Z (8] e S5 vk o IRTE A P I BLIOT A AT REFRIRTE
FEmEERNZSIMZET, Glanehea, tA ] REAYVIIUERM, WRGE
T TR AR A B A B K KZE , 4, XEHETEOHSRNT
WHEZORIE . BT IERRMIER, METHALASSE, BheE A RERRIEE R
ZH o BB TR LA TRIONRE X R, HEEILF-SBERMAL. Rz
M BECIRIE |, b S B AR SRR TR BE R 5 S S U st i o A R H
Py BLSYT TR R B B B2 22 AR K , S IRt T2 RS ¢ 4 b ) AL T3 o o 7B — BR3¢
A B P R e 0 R S B R IR B TN R, kB — M {E R FE

3.3 EMABERIEAE

AR HIF BICAF TR SR = P B BUH, 2R IS ShIsh R
Xk, HEBERMBERSEFRTERZF LG HNHSE (&) R
SRR P ATFIREE . SRR MR . SR E B ILATEE . SR B A
FESMFRR. LS R SREMEERIELL, Fik, 7RISR
T, TR S A R B 3 A i oK o

TE—SRRRIEOL T, & BB AT A PR T i (BARMER ) KI1E DL,
AR RS KR A A A B, T H AR A B K TR B
B, XFELT, RERLHSEAS, EIEREREFHRKATRE, Hik, #%
Xt AR LT IR SR B R AL E R B TI R, ISR T B AT R AL
B,

BRYHAEBTTERI (Creedy S A, 1997.04), MAHE TE T i TR i _E H
160 ~200 m [Xig, JRARME T 40 ~70 m B IXIK, S MEESIE), REXHE
FPEAETUTRE . B3 -1 A — A R, WA 3 -1 AT TR AR A ]
Ja, EBIZHEMNEN. X—REERHBIL T 7E 2557 H1 KA = A R s
B E—EmEN, HRR™ERESE . R AT ERimAR, B
U, #REE M, ATANE TR TR S AEE . S EIS AR
MEZRA T X —idH’,
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(4 Gaskell # &, 1989) (W1 Lunagas Pty # [R /N & £ 4t)
A3-1 KBEIHEHEAFTHEE
(BERTHTREVRRZR M ERERRY, LREMS)

BRI R FECU UM, KEE TR MR 6 A RS2 2%
my, A2 PSR, HEBA R TUR A S AR . T IE 5 IT R i A 2
ST SRR, A IR RE 1 BLA A 7l e BEE A AR 1) T Al L A O 2
KL EFLBCR BB L AT RERC A AR AR AR O BRGEE , AT 8 At R AR
R X I fE R o

3.4 WH ERMARIFEE

— b, GEFERA CBAR” (SUEXH) SEHERE SRR R E K BRI
RERE, BABRAMEY &REMARMTRRMS (B m*/t), HEHES R
SERAIRI) o AHXS BLATIR H B 48 12 BT SR IR R A PLT S R BR L — B (]
W (—BR—AEER) rEmREREAR. 152, XLk LEEkR
— R AT A — B B B PO PR HE RO OB R (m®) o IEZE RO & 1 B
BIAUBOR B IEAETFRIER, TR A A BT RGE S22l . B
PHRIE RIS A 2. — RIS, PR A FURTE B 2k 5 10 m’/t
BERMT NG . E-SEZNT I, BFLHHEX R E S
50 ~100 m’/t Z[A] AL, BIANSEEAE E K —8p 3, HEX AR KNHEER
Zh,, (Kissell Z# A, 1973),

3.5 AR B AT R B AL

TE SR T8 TR Jo 1 A B Bt R BE T TROBEHE E S R v, FLIT i B PV 2 o
BUAE SR ALY DX H) B RSB o et BRI, X LB fELE % & TP 2K P 1
50% (Creedy ¢ N\, 1997.04) . ZERRYH, H | FIX Fl 5% 5 AR D 100 20 0 5596 2 BL
Wi B EOR e Bl XU

21
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o

BE& I TE] RS, PR ATV ShAE sh A2 AE Bl e R R B U R &
Wb, SRS R TR RLATIR. Huk, P EREOR B BOR TR B
AR, Hik, MRS E (SMERR I E) 7EKEE
TRRM SN B LR =, B P S ARSERCH U, AR AR
ST, EFH RSB B EIRELREIE, R HERS
T A 7 I B B

REBAK T T A e T A 7 A B U B R R 28 0 — o BARIX
P57 REAS I R RS HORRITE L, (BN 28 H R T 25 SR H A A K AT 0
MR, Bk, XIS R A B RAT Re e E X EE, fl, &
FEeE TUT . ARE TMEME SR A W R b B 3 AL M2 P 2 5 A B A
(BEmREA) Rbi#Es WHRARS FHREERR HHFSAREZRE, X
HEEARE AT RURA, (HRAESL RGO SOTCE AT HER BT o ZE AR 2
AT ASE A SR G T 5 A R SR AR X — R, B ANTEIR TR
AU USRS P B U & BRI AE A, 7ZE iR B, A
SRR U A TEE, MRS R RGBS, A TR U
SRR

TERBE TAEIX B RAR . VR T B SR AR L T BB P, A 2= A IR,
AL RN, XA BIR R BOA i i TR T & H E R A E IR,
RIS FESX IR T 7 40 ~ 60 m Abif A 53 —RZ . RUE X XA R H R St AT
PR —REXERE, H—nT DUE i 2E AR T 7 SR B BLAT R g, AR AR T
R .

FLIT R AR RN S 1 A R R , BB T, WRZE M
TR S WIE T ATEE A, AR 2 T BB 5 i R fai s 7 R KB T 5 | A TL3T o

BT RA B SR KR GEZ, B8 P R RERCR AR — SR R
BAMRZ, mm@h . RARMEZAETRERIERZRIBZE, it
WREN W IEH GRS, B THRE shE A s T AT EE, RS
TFRI PR SUAEHN SFEZ B, XFEOAERD ZAIAZPERA], HEET 2E
A NI A X I B R AN T B X S AT REPEREAT PN . E R BLI AT BT
BB H S N, A UEHITRSNEIR .

3.6 Moy RALE AT A6 T

MR, B LR AGE R RGN, F2SE TR SR P IR N LT B ',
DARIE—ERE b TR ER RN R L S 8. RO TS BisHR R




B 3 R RATAWESR L BIRE TN "5”{1%
LR A P JRAL BU R (/1) , 3RS RE AR X BU 307 1 o o IR
o MR & BN —BOr kRl fLIRAROE, RBUE TR AT REIR iR
BT B RFEAIF B ETE R BT o KA RRFE ST H T RG IR B 3 H
B BLIT R T A IR o MR TR Y R SR A T A TG BB 7 SR AR BT 2k B B
o B3 -2 ARH&RBMER&G. WEIIERE, 1LHEN I ENRA N,
FFIE AT BLET AR BL AT R 2 US43 FT AT 2 SR A I AT A e AT R
TE o VIHRSEH G B B B B BLIT, AT LSRR e, AR T2 PUISRE ik B 0
TrikkwE . REF R (USBN) L& &k EREANEARZ —, ME
AR SR LR 2= LA KIS [E] (Diamond I Levine, 1981) . i T i R A"
IBERE, ERRMAERA L E SIT & T IR Ik, %07k REg R 4R it
MES5R (Janas I Opahle, 1986) . Mob, X FARBIIERER, BEIF LN
TR EMGETTH T (Creedy, 1986) . FNBIE & SH Y BRBR KT (KL
W EERMEAYA L), — Bl U & BB N IR A WX B s #E17
BRI RS HCBOLT , U 2 A2 R e, b S B R IR P Y
IR K CGRAAEFRE<0. 1 mg, MBHAFA<0. 01 mL, FH ) ERL 30 m'/t,

—_— 7

)

!
c
!
L,

|

1— MW, 2—&KHE; 3—i; 4—ET—BH (WRRE);
5—2000mL B f; 6—S RBAEY; T—FHELEZE
H3-2 REGENERE (BAFLARAE)
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3.7 MR EATIR 26 5k AAE

SEARFABFTFNN B L TT A 7™M B LTI 2 I e e AR . 11T
AR B R, B —BoR R A RRERT R R, 458 % LAR
TS HSCPREOL, SRR —E Stk MHZRETEMARE L &8,
EOTRZI SR JFREIUTS BN A EEF S H . P AT LK
WRATHIATHE R B SRR, il DIWSEAHK £ R U 21
A LAMEE LR B (BIECHAERT & & m’/t) SRS T4XE (m’/min) =%
(L/s) RFEmmo

A S AR R T AT P B T BLIS R B . B W] LB LT S
RO LTI B P AR L AR B R A

o FBE[E] XX PN LT VR B PR (EL

o SR AR AR VFIBC X E AN SLPREEGS IR B M IC KR . BEAE I BE T AR )
W BT E R . R X @ XG5 LA BB LR TR & 18 H AT #2532 1 X
o

o REMSIRIFRCE I RLATHIRE (WRRA LATHIR REHITE) o




4 m J @ K

Kfs 8

B BRARGE RN W EZH AR, AR LR H TR
W B HEXNRENBOIHEE = EAR: O THEsEs<; OEHe
HHERETIRE; @FMMBERIEIRA Rk,

SCHE FLETHISR R G, AEAS EUIRT BRI e H @R, B PR H & PR g e I
FLHT IR AL

4.1 38R P,

TR LHARCEN, RERET HxR=BMNERNR . &L HLHR
LR BRT BT, AR RS Y 8 XAE ) A LT R AR

FEHTEES, BXEHBEMIEAE F RN EZF B JE KRR
B, UBRRMRETUHT . H A B [l 45 0 TR BE . A TR T e 2 R
R, FEBRBER AT ERER, (HAH PR XU A Y B R R MR
AR AR

XS5 KRBT RIE . B, FH o hind KU LA 20 AR K A5E
WIETT, BREITBOR, #riE s SRR KA iRt ok, mREE
Ht e B R X, BRI S, BRI E LR R .

R T 38 XU 5 2 A XU R LTk BE A v e b T BUR I E o R Bt
138 R GEALASCS 2 T 3t 75 A R KU AKX BT 2R R AR FRAE, AR 4, RS
A BETCHE T R IETETT R B M 2R 8. ik, ZERTHEXRGR, W
% 18 FLAT I i B MR IR I 1R E

RS RERREH R E ZIRY), BRERERNE, IRERRSE
WIS T R AR TR A R LT HIRE ST, AR ATATHLAT LARE 18 AR L RE
BRI R BRHARB N ITT R W) o
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4.2 BRI £ RAFAE

— ok, X () R I 22 e b A 3 KPR SE LAY,
B, EFELTHTRUSMETIRERE, WRERPUE AR, 73HF 8
[EHES BT, ATRA—@E R R B SRl DX 5 BUI BRI RE

RER ., BERAET T2 EMEREENRSE . R0, XFERAHEX
AGA e B E R Z 6], LRI B i, ERZRHREIE
A Fp DR AR T8 B 2 o e XU R A BRI Y, X BESR A B o SRy 0
BREE . R, 2l XU R, A RvrR BB, BEovang
RS, — BN RS, e RE e T E, BER ik
2, R DI BUYT v B A BRAEL R VR Ml AR e B R ol T ) R T

SRR X8 KA SRR BN o FEE M BT R Sl KUK S i, R
BRI G gt EXG  xh R EE KL ST T R A B
BHFTY Ko

AT AR & AR A Sl P AR S SR T T I B, ARG
TRIUH B A AL A R PERE

HEARE, BRRGENZIT S A ERN “ 20" SR AR
PR, RS A TR LR SRR R s (BInXIT), ARE
R TEF 2% 322k (BEAY) 7 P LEAR K IR

b T 3 Bl XL 2 B BN ESR . O EFOR RSN, BT
LA 2638 XALBEXBE J1— i — 2 TR T, DAB AR AE R TR SRS TGt RE T
JRESR . —SEIFR A H 2R B EEEXLEE, IEEEERRAMN Fia
17, XFEOLT, EAEMXEREE AT H T XS, R R X X 4
BT R LB

4.3 FJEMF HFER A G E K

BAECEAR, XFELH AR IR RO AR = PU XU 2 A
AT R 2 5e 20T R e i TARE (FoieR KEER MR P AT
HRME) , NEGHEARRZEX . A KREEE L XM ECE L X85 5%
ZEXEEME, REXERLM, HAE I RHMAERTAERENHT, XL
RELHE PR AT R R R O BT, DA AR 25 X BRI R SR BRI SR 9 T
#o

AT, EEREE— BRI T RM T RZ— B—, @XNXET
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- : O

R, i S FLIT AT B XGEE , K R X I FUTTE 3 38 XE — R R E
ZEKTEREN, mE4 -1 PR, MRBCGEEXTT, WA KR BE/NERE T,
Blin—A-RAA U BLEXAKBE AR, W0 4 -2 s (BApEsaml, K& 30 m*/
s, BORBLETAVFIREE 2% ), FLHTHISRALER 50% IELL T, BILAT A3 BL 4l
B 800 L/s (48 m’/min), TR (BeELER) 23k XGE X7 = m < BE T IR,
(& 120 m*/s, BOREHIARFIRE2% ), FLHTHIRBE 0% WIFL T, it
P LT 4l 5333 L/s (320 m’/min) , ARFRAESIRIERMI 6 51U Lo

70

60 \
T 50
“g NS \
N 40 ‘\\ \ —250L/s
"ﬂl_iﬂ 30— S \ ---------- 500 L/s

............ N
Y| - > ——-750 Lis
............ \\\
0 ~— e N —-—1000 L/s
1 1 1 1 ]
0 20 20 60 80 100
HIRBE /%

Ha-1 ERENTHEGERKE 2% WAEE RS LA RME W% &

B, TERERA B MBS AT R B BT
LT, R BLIT AT RERS 3h B AR W5 T X
8, HFRIEREX, s 3 E X E
B (B TAE KB BT B 5, 18
KEWHH) . X “PWLHT” REHBERR
PR T 388 XU 7 2B, T s 0 B — M
W XGEF B ERERY) (BRTA) S8, —
S ] K SR 23U BT 388 XL A P BT vk AR ARLE
T 2%, DARERARIE XU o

oA T IEF B TAEPRSE, g R
TARTE HE B 7E— KPR EIR, REX
— ERRIFFRRZ T BRI R T AR
TR EFR, BRI TR U BB ARG L H4-2 AN UARARS
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o

BEERE (F4-2) . WSRIVE KB R VB L E BNt U8, T
LA AT B BB 3, B AR S, I 4 -3 BRI 3
B A Y R AT, REECEE BN R LR, BN A T AN
BORSIRME T el DA % 7E K B R 25 [ R T A S g, 22 4 — 2 AR
4-3, “Ep RFTIEERMNE, = FRERRRI T, " %
SRR

KRB E RRER ‘ RS ‘

T+ £+

(a) H Rl R RS (b) ZHERRGE (c) FZk Y RERALE

H4-3 BEMKEIFEENERNGR

Tt R AR R G AT Ry, AAZBUARAIE XS SR AR TR RO 2 28 PR3 B 2 SR AR
BIAEm T (ZERIRZEHRZPRER) MAKEER EBA (BA)
HAFTERITUT, DARFE e bniE e e A JR L BETE R A 25 ) TUIHT il R B £L
P EAL TR RAF @ RIRE, IR B R B —ARiE, W& BRI,
HRFREIA, BT B o

HERARBER M R U BAR L, SRR AL R AR AL FLA SRR 2
P A MR B, SR, TS B RS B A 7 8 JR 2R F TR B UK BE R
B, B R R AL — B R BRI TAR ) faE X (6
notY” B CH” BY) MEIRARGERLREGENR. PHEIE K EE TR w8 _E 5
FtlE R ENAZIEXRG A, 4% BE AT LAE i 7 8 A R (3R
PR AT EEGE A O R A R TS T, DAUBR TR IR & RS &1
B TAEMH,




8 LA OR o R K R

FEHENL: kBRI HFERZRXAFREH 25 m’/s, B KM
FREBALA0.37Tm/s (22.2m°/min), RERRFRAHSFTIREEHERAY
1.0% ~1.5% (%4 ZFMNS5.0BIKE3.3), ZiFEMERILNG,

fRkFE: BT —AYRERAL, BIIASOm’ /s 9#8ETA,
RABHRARL LG, ATHBE Lol RERGEN, £FET T
@GR FLE 25 m'/s, XABREETARAS SKALEEEA, #AT
HARMER, BTAFmRAGMERE, LT AL BENFRAYT,

EEMAIZE, BFIEH 2

4.4 BRAEAGAERGER

HTERARGEH KR —MR/NVEL, R 8 B 7 T8 KA BE KA i B
R, BRARGEHEHFESEREERKSLTBIEL (K4-4), 5D
ZERAFT EERRHLG . FHit, S¥MEXEML, SIATHHRER
1 S AR AR A B B 4 e B, 40 ol IR TR R B A el B s A ) 4
e

600

500
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300 /
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0 L L L L L |
20 40 60 80 100 120

KA /(m®s™)

E /kW

H4-4 FREAHHERNEX R LA
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4.5 BEH I AE A8 K

{5 F R R XALRIR B B % B BB SRS & BT SRR fLT, T LAsE
BUXT BUIT A 25, JHGE T Sk A B AR L A P A SR M

TEYRRERS, T HRARERBLETEX, R EMXSERE T, B0k
TEMGE LB E R JRERE ARG — Kb E R, BT KRS A R
e —EIRUHAERE, IR AR — S IR A, DARIR SLT A&
WG RR . 9 TR LT AR R, — BB MR 3T 1 JR 3@ XUBLAE 1L
G, E—R &N TRFASER. REEBRRGEESEN, LHiESEPRE, ©
PR NG OB RO P HERCRLT, AR L e ok BE 4 LA AS 32 4% il i HE i 2 3 X
ARG .

& 1k & 4 X, R 4 ok AR B A 4B 4 AL e

HREHEL: A TEREBREFERK, mAREAHSRAXE, F5
BRARFER, ATHRELZZBRAARBEZX TG, FREX A
WORRH R, HLENLEHN G IEGERE.

Wi % RFOTEA: OESEPHAAHARHHDR (=58
R); QRN E At T R BRHAE; @R X B §RAE 1 h;
@ % 42 T R4 A HAT R 6] B 4 KA

E MR L, WHLEN 9,

Wres . MLARECRE . R E XL e S Bl R ek e, i R
SRR HSEZRNR . B REMH T H B XL R G AT LA R
EERRGEAEILETT

4.6 38R R ]

P A I R BTy 0. (DI B KGR AL A, KBNStk
ﬂﬂﬁ,®ﬁmiﬁﬁ&%%%ﬁﬁ%%&@o
WM R R RO T A T LR R B & X AR
AR, X LKA AT REREE RAT AR R A A2 28l o X PRl DX R 18 A X
FOROZHEATRAER IS, PR M R B R E
MEMBEAMZRBEIEAERYRMTT, WHLES FERIX, ok

30




_ 4 7 #F B R "5”{1%
(WLFEF W sh) xR4T,

18 XA A = 4 RS E A RIS T B XU AR B R #R AT R, e A A
B TR L35 B 2595 3 X IRAE P BT 5 o 200 SIS A 0 B e AT
HRHE, LABR ORI B B A

4.7 BRAEH]

RE S P RIS RGN — 77 351 23 Sh— T, X AIHR T 2% R
WZEREES . ZEREAFMRFRIEZ BIR R, @i S H0T LR E
B i E AR

XA R A X R G A ) 32 R T UL o T S i T XL %k
BB R 3t 75 R BE P AR AR/ N R R, DRI, S 3 T UL 0 2 0 ik
A i3 DX 3l VSRS 2 B TR o 30/ 1 70 AT R BT 5 A R AR
BT, TS BORBEIE R, B, SH4ERea R0 Kb g B E T4

ey EEOENWLRA LR o HA™ b TE XL AR S 118 XUBE 1 B A 2
HER (—BHEZERILLIE, —EHEZERILEH), MEXILEZFEHT T
Hoizt7, DABORTEM I — XAUEHLE<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>