S AR
"z I

#T EiRX B T| RS

E\(%Siﬁﬁh"'i
D« ‘i



DIANQI
FANEGBAO
JISHU

FESPhER
R

T FRR B R H®E

@«;'«;;a_ama
- db = -



(CESBBEAR) NZEFEARANRAEN L, LERFRENRIE, A8 T LE<pR
B L KPR SRENM AR, ABIE 8 &, SR NBRIEMEINEE, B NG K X8R 5T,
%%%%&%&ﬁﬁﬁ,%ﬁﬁﬁ%%ﬁm%ﬁﬁéy@ﬁ&%i%ﬁ%%%&%,%@
MARELTE, BRETRERPRBE, BRERERE. INERN

CRASBTREAR ) AT A A W3 By 5 L SEE BF 50 A B R m%§ﬂAﬁﬁ%% L AT AR
HEERBRZEEWHIELTENBFSH R, LR R AR LA R B,

EHEMEE (CIP) HiE

AR IEEAR/BILLL, FBRA, EEmE . —dLa:
f2E ok gL, 2016. 1

ISBN 978-7-122-25781-9

1.O# 0.0% -QF Q- .0 HH
RiE&-PiBgE|EEg N.OTD684

rh E AR A E B 1E CIP BT (2015) 28 284567 5

FAEmE: R m O
TERAS: B W ORI ERT

WM EFT: T HEdE (EETARREEENREE 135 BRBU4FS 100011)
Ep B, =TT AE KUEN 2 PRA 7
710mm X 1000mm 1/16 EP3k 133%  F% 243 T 2016 4F 4 HALEL4 1 MUEE 1 IERRI

W %] 010-64518888(fEE . 010-64519686) MRS . 010-64518899
% #it: http://www. cip. com. cn
ML A, A B s s, AaE o R smiEk.

E fir: 49.00 T WA HFEBR



LS ML e ¥Ioge e LT L g 1 L]

BEE Tl A 7 b 5y R 5 1 FE B 0 o Y P B R S8 s A B 2 K R AR X
Ok HJE RBORE, ik, BRETE SERBEARKNHRCSIR T ZE
. ETRIORIERE, BIGARERSIEXKBENEZERR, HiKt, &%
7 488 5 AR 2 T By K R ke T B B BB

2010 4F AR, HEPRPBRE B EIMMEERER, RHERACDRAE
[BERERFRBTME ARG R, BREIEEREREFETETRER
Ap . TR B SR W SE R SR A PRORT AR M, B ORER o AR E T AR i IR T B A
HinE; B, HETREBBREA, BALBRER-—EHZN, HAT,
W TE % 171 3 A I 3R ey 2 8 A A Iy DX 3R R 43 B d 2 By AR el R A B G 4
MAXNE; B, RENEPGRBRESLTUMARNAILEA, BRTEZE
MBI R E LR RER, REIRERREWHRE, 4P
B, NMSHTEFEOBIGRFERSRE. K, WL, £#E,
bR E T RSB AT R BRI TAE, JFJR T Bk B < & 4E
MEERER . &£ ERR, fFHF NN A L Rt 5 B 48 s b o B 0 B
AREUAMELFETEPHE RGBS REBR SRR LW BEARAR XL
EERRANRDFE.

MRA ERUE, RAGREREHMBEZR P SRE, XAR
B RRTR Bl Lk 7 AR e S AR TR A BR A R R TR R R A T kR S
HEiR. A PERANLLEARAGAEHNE, BARAGBEIBEEOLNA.
AfIg®m, W1 ERBIEEIFRE, FEIRTEMB A KRR IELE M
PLER , SRR B 3w (R 3R R R ma ML, DA B R MR S R AR T B A
B s 5 2 B AR A A R DX R 40, TCAE T R SRR A fE I IX BRI 4y
B, HEINELZ2IIAGBEIRENELKE,; BITHEHENENGED
RBEENEFREREFRRUMNMTE; B4, s BEEEARBKXPRES
B 0 JREE R SRR AE , PR AR AL 6, 7T HER T AR AR AP
BESNEE., BEMKEEARZERURBIBGBEMEAR; 8 HENH



TEFEANIIGBESEERE, NERE, FLLEHATRERIG R
ERMRARBULRTEBEN “BEDGBR” BEX.
AEHE I EHERZENE, F2F, £3.1~-3.5 THERLHE, ¥$3.6
. A~ EHWLAHE.
HTFESPGBRBEARAMELDNRREAR, HPEaEG AR, HFEEH
IR IE.

W&
2015 % 6 A



IR IEMEIR
%
1 BEMRES X
.2 BEMKENBRMY
BIEMARBERANEEEG
L2.1 BEMSETRENOEAES
.22 BIEMBAREOEREHS
BUESENEHNERREZ WNE
.31 S RARESHHEESRIE
.3.2 MBI
SRR
41 BRERE
4.2 FEBRSERE
BIERRE R
5.1 T RSAK B 4R PETR BR
.5.2  TIAMER A MR IETR BR
BRIES WP R A
6.1 BHRIZSH
.6.2 BILERBEMREDY
.6.3 RE#EE
.6.4 EFSBR
.6.5 KERE

B Gk

2

RN (s G G S © ) T T S 1 [ S S N & L ) © I T

JRYEfE bE X i X)) 55
21 BEMSEFRREBRXELYS

D oo o1 O = =

EEES BB I




2
2
2

NN NN

NONNN NN W
W oW oW oW w W

L1 B REK
1.2 BRXEEEHRE
1.3 BRXER 5 8B IRE)
BRI LI BB X R 5
.21 BRI 4
2.2 RXEEEHE
2.3 RS X K 4 BRI
#8735 Py 1R 4E B B X 4 X 43
S5
YRZEH0IH A0 R 3k
HERS RS
REELRERITZ

D oA W N =

HWENIT. 5

BRILRARS (NG ) AEMRIL

PrREBERIRERHIEE

3.

2
3
3
3
3
3
3
. 4
3
3
3
3
5
3
3

1
3
3

IRMMEAIE. SR FE
.11 — A% AR 24
1.2 BHEASREFESYNDR

PIEBESRENIL. AR S4E

V21 ek

.2.2 R

. 2.3 o4
BRREHBIFER A A

.31 #ER

.3.2 BHREENHBIREAEM
BRESESNBEREARAEXK

4.1 BRRERE

4.2 HEME

.4.3 BALSH

4.4 Ex THHBAEXK
PR Rig &k E

. 5.1 EER N

.56.2 EEIPE

101
102
102
103




3.6

3.6.1

BRESKESDERSE

3.6.2 MREREEXK
3.6.3 SILIFfEAESTE

BIERK KRS SIL FIffE8E

E R
BIEMESANREREBSIRE
4.1 FRER

4.1.1 RENME

4
4
2
4
4
4
3
4
4
4
4
4
4
4.4.2 BRPBBEHANRZSENR
4
5
4
4
4
4
6
4
4
4
7
8
4

1.2 HRBESHMREAEIESH
. 1.3 NAES
BRE
.21 BERE
.22 PBEMEFREX
.2.3 HENHA
PN o i
.31 BERE
.3.2 BB MRE
.3.3 NA¥E
3.4 KREERFINERFEE A X
EER
.41 BEBRE

.4.3 NEHSR

RE. BRNTDE
.51 BhERE
.5.2 REB
.5.3 hRE
.5.4 FHEPE

“n" #
6.1 BBREHMRABBRER
6.2 BIBEABHEXK
.6.3 HMENMH

R E

568

.81 Rk




4.82 OXEEHBERES 137
4.9 HEE 138
491 BBRREKFENHEREZELEXK 138
4.9.2 HEHBBEBMIE 139
4.10 FEBBREAXNLER 140
B S Faga
RIEMEM LN IERBRES 144
5.1 XFZL£H 144
5.2 HHRARIPE 145
5.3 HI{RIPE 147
5.4 IEERPE 147
F£6E Fage
pEESgEEE 000 148
6.1 PHBRESREERMWE U 148
6.2 EBRFMESRKRP 149
6.21 BREEMNEH 149
6.2.2 BREEEH 149
6.23 SHRUKYE 150
6.2.4 HthTX 150
6.3 BRAGKERL 150
6.3.1 BYHfRL 150
6.3.2 SERLERS 151
6.4 PIBRBREERE 151
6.4.1 REREKES 151
6.4.2 HMREBKEE 152
6.4.3 ZLBHEKEE 152
6.4.4 RHBEBSRES 152
6.4.5 FEHBKEE 153
6.4.6 MLPHBBERKRE 153
BT1E Faga
RS EEFmEE 0 154
7.1 BEBMETIFERXWHEE 154
7.2 BRpEELEN 155

7.2.1 EXEX 156



2.2 BHBRBEKEERELMNAE 158

7.
7.23 BEBEBESEBEERERELNAR 169
7.2.4 HEHEERLN 160
7.2.5 BERERRENHELEAR 163
7.2.6 ML FE 163
7.27 RABBERRENERSE 165
7.3 REKERERE 166
7.3.1 BEEXHNEERRE 166
7.3.2 BEBHEX 167
7.3.3 RMREBSSKRENEE 169
7.3.4 BERHESRENEE 173
7.3.5 EERBSEENERE 174
7.3.6 nBHBESEENER 175
7.3.7 REBEEHNIEELG 175
E8E Fage
iR SiREmE. NERRE 177
8.1 HirESBEIFAELIR 177
8.2 EWRNHBREBESEXENNFELIURK 180
8.3 HSPBR™ RIME 184
8.3.1 CEIAIE. ATEX #0 IECEx TAiE 184
8.3.2 EHKBHE™BIAL 186
8.4 EBAIRIEBSHBHEIK 189
841 ERNHNBSHEBEREEM 189
8.42 PEIRMEKKER 194
8.4.3 IRIBE "B&MBE" EX 194
R Fage
196
fig 1 TRMSEIEXSBERRED IR, 24 196
Bk 2 wTRMB LSRG 204
ik 3 RMKREER 208
SE Fage



H T Tl A oll Az 7 B A T 3 G A7 A TR PR SR o A it O, PR

MR PRBE T RERS A 7E . RELE G HRIR ., BT RES | R K IO AEF ik . AT AE
BT BOR Y SRR R R TR PR A A S AR AE L R AR
K RIEIE R RHLEE | R IR S ) B HE R e PR R R L L AR SO A
15 7 495 )i .

® ==

R KEVERR B R AR TE R TR, R AR, 283, #id, W%, &
X KRB SERRNREY . SaUR)E . BRI A 1T &%
B WWHRBEMIRSEAT I AT, k. s BT R
S TEXSERRAEVERRBT A, HL A b AR HI8 R K 1 IO 35 T B4 AR A U R AR
KARUE . BUVEHEAT BT, PR o 3 SR BB 8 45 it

111 BIEMREDSE

A K P P 2 R AT R P 0y 5 JR P T L 2 S 48 K P S R AR A A
.

(1) BRFEVE IR

HRKEPE SRR ABAE R AR T, AR LUK BRI 5 1R

LS, 753 ARPDFIE K www. ertongbook. com



KEERRRREY, $ARE, RBRIFREATERNFE. ERER
FEAIMEER S S B A YR FER A — SR IR E R FD . — F R XL K N
HREAMARE, (B4 5 R d T O R Rk, BRI AR
51 AE . A A5 UE X |2 LSk .

B Ve SRR B 098 G 7 A LT 3 A oL .

O FERRKMHT. TREE (MER. B, 2r%S 5FRESER
BRIEMSIEREY

@ NAMKTRETIHRERE N TR (CUEE. KW, RE%E &
SBAMEEHERIRBEBBEESEKREGY;

Q@ FEYRHRERES T RBRIENGAREO T, TR s, B,
%) AnRetEe, HEASSZSRBEERBREEIKEREEY .

(2) JRIEPEM RIAEE

BIEHER DA RIBERIEMET, "TREY R URE, G4 RENE
REZKERMREY . BRE, BEARHREATERNAE. BEIE R
BIEER EAE AR LEEALLT 3.

O TSRk d 5K e R R A B B L R B T B R A,
ek, |, AR B R, KL B B KSR,

@ "R Ry 5 REUEURUR AR O O TR B 1 Al S e 1 R
A, MR, KEWEE. NFE . EoKk, BB, BB RTRT. ORBE. KB, @
BAEM A

@ AIREF4E R E 525 5 AR R AR O RN TR B Y £ 4k, an AR AE
Wiz, BEYE, KR4, NEFHSHt.

112 BIEMERREEt

8 1 BRS04 i B 1 B A B A R A T A ARV P b R R R B
R, K. miR. BE. A MEEERSL, BARBOEKREM, w5
gl &R K E 18R IE BT R S R M 3 A R K G S RN AR A a] 4% e
62 1

1121 BIEEEGKY

BEHEZEGRETT R A opE M., KIEMER. AEAEE™Y.
A M RS,

(1) rhilk

YRR AERT, PEAENEIREESRUR SO EERK, RIEE—-FHFERA
Bl2s R, R KE RN B MR e R A R = ]2, FREZ kA



Afish, FHEN. BEESEFARE, XA ES S PEBERER A hEI.
R R R AR, AEERE R, T LA R B R LR & R
WA eRE RN R AT, whids B8 AT DAZE B PR A X8R N 7= A R AR
M, EYEERSGmAE, EEWRK., hHEOBAEREERh X ERFT -
WEES I RW ., ERETORE, G REET EMBEETELIMEZL
JINKEE, EXHEHBEERT, ERYHEHR, RS, HHESLS
ZH CEBEIR.

Yrhd B KEAER TR, BEFEmEELD 20~30kPa i, 32
LA R EB o ARG S Z BB FUBESR . M IEZE 100kPa LA b8, BRS[E Y
WAIREE L EFI, HRWAHSWHEBIR .

(2) KIGHE IR

KIGF R R AR R EE AR R . O 0 T AR R SN AR Y
BBk . PLRGRRE . WP IR ZR G L B AL 1 4 L S 45 v 04 i U™ E RO

R HTARERN, WRAESENLSREBBERROTH-z2RE
KA, KIGETE TG LA URR TR R b0 R ERTE M 475K, — 34 KIEREZ 19 FF O
W fERE, HARER 4y LLRE T Avn sk O RO, BT E  BE in R A ) B E FF E 5 )
8. KIGHEESEE K EmREDFE, Blik—EERE, IR RmEE.

MR 9. 500, AR KE MY BEA R BE7E B i 25 Bl N AT ik 1850°C, #HA
ZZE N B m ATk 2650°C, H FHEREHERE, HEERERE 1850~
2650°CZ ], XHMRBAHR, RMEANYEKMULASHESG, HETRSE
MBLFRENRFROSED ER G BRRESEIKRE, LTHERYEMES MR
M, BHIER “ZWAE”, 5IRAK, BT BELE.

(3) AHAERK™Y

BESBEREEREREATRY, 2FBURZYRELEALATLERM. HT
RAERHBESREY, €A THEPS~ERKBERFAES K, Kb COREE
BRBRHESE, Y589 EF 0.4 COR, ABIaKRkEmMIE. CO S5
W B 12T 3 A SE AR HE UK 200~300 5. M AR A CO 5, COMES
MABEAGES, KKBRMAEAAREIIEE, (E8 AKE, ™ ENER
BT,

EABIERERNATFARAEIKTWESL, I CO, NO, HCN, CHy,
NH;. SO2, NO;, H,S%,

4) WK

PRI & . 8. BHRERIERTEFEZHA, CHESTEMY KGR
W fEE . — BB R 7E 100~500m P KHL.




(5) Mgps

BYET= AR R Bk op MRS, AR SR FELEAT Ak, FREEAt Al S5 4R A
TNT H8A X, —BAMBZZERDH,; KYENEBE, WEFH, ALY,
BIEFAEMBREMARMERS &REEGE, 51 K™ENWT #6.

(6) #kzh

S8 R PR o R A AR KR B 7 A 1 o b B E R LGS M AL 8, R 5 R A M iR
g, #mX . REBSTEAFERE, BRI RIBEREKE.

(7) HLHE

H 0 AR I BB 2 o T R e e T R AR ST AR, R AT g
HREIJLELL L, SR KA 1~300GHz Bk bR, ZERBH SRE (o
BRI L. EDRI BRI ENHI L) AT R BRAE B R, AT 3 A F
WA IR .

1122 BEIEEEEKRYE

BIERIEARMEN R ZMER, FEMNENG LK, ZKEBE o
BMARBIE) , FHEMABE 5%,

(1) kK

BYERETR, BESEEYNY BN Z AR, St—BaRy ki, A
FE LA R KRGS, T EL ik S B S SRR A K KER . (HR R R
AREREE, ERAYHNSEERKENRASERK AT, SEMNERGEEATAR
WAL A AT BRI . B RS T MR VR AR A 2R SRR, o T BB AT At B IR W) A 5|
BAK., BRESRYELS. FHEERAEBER, BIEMSG5RYA TRES
AR KK, XFEREMEE., WACRBEE RS KL, EEBITHRE
WA ERGL TR, HAOMMFER TR, SRR T i A7 R AL
sCH AR AT, Sl KK,

(2) W

BB AERTRE M BLMVE AR K, b T, KA T . WEMYORm T4
BAZE. BEBERKR AR, B574 ZKEBE., F—RKEBEREITRE
WA B T b A R R Rk, FE KR K S s Rl R E PO ST RURUE . SR
R s SAE RS m N RN R, SHEMBAIRE, Wmal K% K@k,
TR KERE, BBV E MBS, BB TEK.

(3) 115

BIEVT R E R N SEFAES W RG, H S5 HBIE T B0 2 5 i i 5t
WEBERMEREMARGT- O EERFE, 20134F 2 1 H, EERER D
Bl %5 DX B — 3 R R AT R E R AR B, SRR, ZERE,



R 26 ABET.

(4) IG5 Y

REBEEHE, BEFENAFIASERARERABEBMARGT.
20054 11 A 13 H, HEA M KRS A R 7 &HAKA 05524 5 B il
WG R B, A 8 ABETS, 60 A%, HELHM% 6908 AT,
HE| BT KIS Y,

@ RIEERIBRERENE S FE

W, KEHTAH 0NMG TR TRIEETE,; A MmIFRIAG M
W AR 600 ~80N MG TR TRIEMFEE, EH¥T b, A4F
800 LA B RRAEEIR . MI\BREHRESVONE, TLHR
KAk 30 58 B0 T8 BRI 2 P . AR R KR A BRI A A R 2 R O
E20%: LB 3 C

1.2.1 BIEMSERERNORESFEY

O FERSE, m=ES. 8K, 45
@ HFHEMBRIUE, TRBRENAEIREEE, REERERRBUA,
Q@ FHEAUSMBIEEIKREYHI KL, BITHERF.

1.2.2 BIEMM ERRROFREMY

O Bh#AF, WmESR., EHAAA.

@ HFHEBIEERLREY, HREEBIERRUA,

Q@ FHEREUSRBEERLREWH I, SR, I, # s
RER R AT .

@ fFE—ERHMARE, WikE, B8R, T HEAREE.

@ A S B B I R S I 2

RRAER— MOV R E M SRR BT R, RS, ZEA
Y 0 Jo LA AR PR B BE AL R B B RE BRSO Ok, BE AR RALAR TN . St AR
FHREES. FU—BREREFS. e EERNBIR,

B AE AT LA AR B SRR S, (BN R A o SR PR 5 RS A R A, VAR S5 R

= WS



A —ERRER. KBRS, BN =3. YHERE. (LA IEM
B K .

L AMREY) 5 R A TR B Tk B Ak T R AR PR R N I, AR AE SRR
WaRAERE. BEER (B REKYR, GFE. BiEMEK, ZH-
BAER B AHBIARR , BEET 0=, SAHBRKE., BATREMBEARRE, <H
B, WA, B, WEEE; BB, W, RS BAERE, un
4, F4%,

1.3.1 Sk RAEZRSOESERIE

AR SRR 7= A B R SR e W T B T SR Z B R 48, 74— AT T
R e VA TET ) PR 7 38 2 FE D B LA 2 M S e BT AE R, AT AR PSR T AT, FRCA
AOK w3 . R BRI TR AR SR BE T &, AT o K A 1 R o 3 JE 3
— WK, XHERFERENERHEDE, NTMRBERSHKGEEEE. 2
BrEAMEABEMELEEF&EM, BREA BRI ERGhE Rk, X3
PR IE

SR, BMEESMEFEOBRIEREEERE THESSPRRE. YR
SR E/NTRERBREETRE, A TERESETEALIRERMNESR, d&
M SR HERATRIEENALE, SERAZERDNTERR, REAEE
ST, Fitk, HBBKBEAREBERIE. 24 0] Rk B K T8 1% FR 3 Bl BR
B, W&ASEAGTTRY, SRA TR AT AGES 58, B #
', RmERHEM, Mk T kEMmEE, FHik, ERESENER AEAGE
pe, WARRERIE. WANBE M, ETRKEKSH#Es AMEME L,
BB SEE. SHRBEEBIERRBREEAR, BKERSBRE.

1.3.11 oMSEIEIEXRR

RSB ER U T OMER. EERE. S58E. BRMEE.

(1) EEBE

SE MR e S 4R T AR MOF R be . MR b, i TR be = Rk % B it
mEHER , HESRASHRIABEE AP, HERENMENDREREN, &
SWHEN W, BWASERAEABAEN G, BTFREMREIR. EE
MREPERFFIES B 2 E EMPEE (SIREARPEEE), RBORTRE M Z
EEAERNERE, KEBREKEKESKWERY, ELFTERKRET,
HAMRPEHEEN 0. 5m/s B ; MEEIMEEY, WEHA—ITHEL,

(2) ERBIE

E 4R MR AT RRIR A 0 78 I 25 28 v 359 5 b [R] B 2 R B BT & A O R pe ot



2, XA, ERER P RA KRS s E A SR, E AR
ERR, ARV RERIEEK. B TRESBEETBBIR, FHABETRELRITE
BHSRESERBEMELIL, THERBEEARAR, EABELED,
BHEBRHALZ, BEKEBE WAL, FE J7 BB A 16 2 A8 /Y 34 i i 1
K. MREZERESKEE[SWIREEY, FEHFITREKRET, EFBENES
KA RWBEESH 7~9 4.

(3) B

MRSEAERPE BT, KGBRIYHR, K& TR XGEETRES
Rz g, WSS —EWES, FRUE S B, 3R Rt 42 4%,
ER—MEAENBEORE, S5EEREANRGRZBRA E DB E. Kk
PAVE & 3 o] B 4%, 38 % AT HEAE KM RETET BT, 0 06 B T A 6 T AR R SR AT
TG, SRSBEN-AEEXG., SARAEMYEEENTBRIEER
KEEm, TABEES A RESHEUBMRNIEREEL, MEASEANTRK
AR BGE R R TR R AR . DA 35 AL 4% B9 K M B T8 A A R OR o s 4k
B, BKIGTEC BB A b Ae 3%, IR I = X 4540, tniEl 1-1 fis.,

WSS

2[X 1X 0X
Dy
€y P2y Poitiy, ey p1s Py, €0r Por Pos o,
c2,12,72 e, T, N c0,70,%
TRIR VBT il i WRE

A1 BERER A R = XA
e—HNEE; p—ES; p—WREE; o R FHEE, c—F#; T—RE; y— FHiEH

4) BE

BE RSB E N R IE R, HARFE R Y SR 3 s AL 1 ORI T iy
KEMIBEY) WHFERN M hEE, %ISR, TREAELERNKX
REARWT A ERE B M A ER, AR M REEAENIR., RERKKESKIR
EYHBREE KL N 1800m/s B, BER NN 1. 5MPa % .

FEXILFREER T, BRE—FAREMREEAEBERE, ETUEY
AR ET . HES B TR S S, EEE AWML, MAENEEREE: M
B, BNSRRIR G S R AHNGR, R BGRER N, KAEmE, B E KGR
B ERTIKE A B, PIEA N —, B — R RN Y oh e e, R
AR R R E . MAMRASR, A TE U TR N A, SR AR, A A



