MINE VENTILATION AND SAFETY Y R

China University of Mining and Téchnology Press

4 N

L Ml K 7 1 AL

China University of Mining and Technology Press

-



J@rsa EHE - E7E KA M

WHEXSZE

Mine Ventilation and Safety

FEWA FE4E

B R 2 Y AL



HERE

ABRYFHEEREHF T A" EREAREM . 240 U E AFEFEFHER. T HESSH
Ty RET A KB A7 B3 R Sy JR) A IR 3 XL P 4% K Ak 4 S 5 YT SR DS KL B O XU R i
A RE I IR KR R AR I B RS, B, R T A
ok 22 o AR S HY £ 14 O\ BOR AL

A5 A5 T k4 [l AR BEAR 4 TR R TR H B AR R AR S AR SObE {8 L T kS Al A 5F
ol TREAEE B MRETRERARHES %,

EHBERSE (C1P)HIE

HEX S S e/ EEAER. — &M PEY
Ak R AL, 2012, 6
ISBN 978 - 7 - 5646 - 1464 - 5

I. @# - 0. OFE- M. OF @M —EFEL—
EMOTIEL—HEER—8HM N. OTD?

o [ 2 B 45 66 CIP 30 152 (2012) 850778788

# % THENSLS

* & EHEH

RERE Sk B & #HER

BERM % H

HRIT PEH KD RS RFTIELS A
LB M A B HiR4% 221008)

ESme  (0516)83885307 83884995

HARARS (0516)83885767 83884920

%] i  http://www. cumtp, com E-mail: cumtpvip@ cumtp. com

Ep Rl %M a KED AR B A BRAF

F A& T787X1092 1/16 ERdK 29.25 =F¥ 730 TF

KRBl 20124F 6 HE 18R 2012 4F 6 A4 1 WERRI

E #H 39.80 7%

P45 i B0 B0 2 Rk 1] 230, A< 4 67 3 9 48



=
il

ok

Bl

T TV RAEWNEB T, CEENEBREFABEFEAEET L, &
KERE - RERENER., REBRAFUHFAIARXRNE HFEAEREF
B OOV UE, MHATHLELAT RS EANE R, £ AL THEF, LA
BREAHHE AT EZRREAATEM LA UBARER . A HBEME
BRHATERFEAEZARNT L. I ERHFNT NI EFREREHTHELA
Rthatkig g Zai e, BT WHTARXBRENSENLL2HA, L
O KT LA FMERT L REFENEIAERKE MET AFXEERSF
M, RO RAET X —FERNERKRE, “THARNEFZL2"EANES
THERAKEESI 4T FAHRELD EABHEIN 4N BT ED . TEH
ARG EE —EZH/,ERXF IREFLZ2TIR(FT VLI B ME S
Wb AT —TH LR, |

THBNEGLAZFTARKWAETR, B4 1640 F£, AN A LA A B
KRBT HBERN ;N T K ERE B 1650 4578 B RE & F % K P LF A
R E RN ;1849 4, FF bk A AR B0 3 KAL; 1898 48 v 4 4 if R 4 KA
FHBNER . EREREORRAKIHAR T E 82 EH XK T A AR ERER
Wb X, EELHEN @, 1813 FABXALLMITURERA . LY M4
B ARE. 20 ML 40 FRUREHARBNBRMEARE T RAHLE, F 7
ZO60FRUK, EREZAMGHATAAREFESH (LI — AL N&EE
A EBEE)HTEMN.80 FRUF BT BARLAHBEZHAFE THERLK
B, AWM EERSELH, T HANELZ LT EHNHFERHKR.CEEHRT
—NhBRTENGER, AERKREUBFAE ZL2REANLRER . mART
ZAMERNURHAENEL  REBEATE XA G . UNAXK . FE
AN A A BT HEKR . A HBIT T E(RT X2 AB)(FhES LI
REMEVEREAZN  EREFT X2 B AEREEN R, AARITRERT
R E T,

AHELRGERF T - L"ERAINAM REFERRXT IEML
2TRELEVNTHARELZLA"RFANAEREE. 2P0 4E, $F E4H
AT HEBRGZL2WEABERERA. 2 AR TRT ERKKRERLENE
ERHEGEER. EHFEARRRTEANNIT AEAN G LZLAERFTE N &H

BEARRBEERED . AFNHEAENAKS, BERKA LR, EWEH, ¥
a I e



FHBNSZZ

REMERRANRL . ARSNHAA A ENAHLIKENZIRBL A, H XL
WAL L AMRERT ET¥.

AFHERAAREEEZH. AAHGEFL IR F—. 2.~ T.T—.+
CEHIRNERGE AP . ENHAE SN TR - —FEHNRE AETE XK
REMTEARENGE ;R EUENEMUGE IS FLFURTERARET
FCEFHRARERRGE:F/\FEAREEAR ZRFHRET FAE
HERFERRE:F T FEH KB EARABIAGTF T EHERILEH
RAB L AUFHRIPEEANG I RS REIBANARA L P HATTEHF
. APEXHERE HENFIANSHR BRAFTERATHAEEIE,
PHA KX HREZVENRIF AN ATAREFAHTAERF
;o

EAFHEEARF  FERRKTIIhSS T T AAXHAH B, ALK,
THRERERM AT N R T APNPNRET T AEFTAARB T A S EIRNE
oo BEAFAAAEZIR,FH50MATRT RS & #H

& &
2012 4 1 A F#HM



& =

I it
MG SO

K

& (U]

A

l
B oot o o B

&

%

Mo G TTEEEER o vovons sommsssimnes rovmns ssasn saime sus o su@ss s 05 § 75885 53 5 6957
85 A T SRERBGE S cevovs vmransises wusimor sumsen pEsens Busie SRS ANRY S SR S S SR T S
B RMiERSRERTE o

-+ 35

Eg‘@‘%%ﬂ sessasserentreracena s

#;; B FEABRUBE ] c-vvevvereee eieensmen e ereaeeseses saeenees e eee eae e s e e eneeen s e e
Mo A RTIRTIAR T s oot soniss soapes sosvng inacmssias sovsHe oS Q5 e SO

5 A EEEEH J] e oeeereeseenereeneunnnrenue e ensesne sa sasaes e sreeasaes s nns sue s e
HE 4G EBEEE J] seseeserruseronnes cnenssscunes eress esasssnssrnass senin susses anses sussrears s
EEUTH  SERUPE ST GERRFIAGHE v eveerrreronereensrensemneereenses sessae e enen seeereee e
%ﬂ'—ﬁ iﬁﬂmﬁiﬂuﬁ AR GRS CENS R SPTARE RTINS N ERE S AR AT SRR SRR RN A S A

B SPRLALR - ovecvrererenersene nuues stesse anses ses sus susbesan st eue tonbenas she sutans
o~
L#Mi FETTRUEN F] wveveevveerereensmeserseetes e as e sasaea con e smebes sesaen saeaes e ses e ens
hes 53

-« 57

F—1 BHAWE -

B W#igﬁmm%ﬂ&ﬁﬁ“mmmmmmmmmm;;mmw
B FHITEFERIHBIES oo
BHEY TEFRALBFTEET coorveerrersororerctsinmiosneionsinrinnsnasesensionnssne
WS AR woooverciavsssunsvmanssamaresanes seonny e sewd R bufias srens vomey svaimeebagabasdfes

F—
B e cmeienn wmecen sosa e saais 4 s gis e e YaINGS SAUIEES 4 FEAFE KRS KIBNS FRTSHTA LN HETAOY 2 0

B AT I con swsan smcman ssosvay Kosions weu van s anisans w53VeY $ECHRS LIAERR SHLATENS SOAARE RGO S8
- 20

O O =

A |

21

27

36
36

e 37

41
42

-~ 46
e 5]

53

61

3ses BY

72
81



FHax=sz=

{?iﬁ IR, o sowoms sonmes sesmanmmsmusnsy wssins savass 1awuss Fheoss assanisaiessssmmsssnmsisansan sse B9
B DEBERUITIE -+ verrrreerroessosnneaevesssinansenssesnanossssssares sassosesssnanasser 83
B A SRS e e s aee e 80
B BB BRI e ihinssrsssbig svnss drissiont susas binicsn arsanmnsnsesisens O
BIY B ERE S RIS T v erree e sire e ans s ane e 101
5 [ SRR vov sww 50 wsnsnonsn savivmn wuvivas wepmes s s snupnsasE AR AR n sewass seemmmessvesssysavnss. 1A

f%ﬁi BRI E I - oooveoeerermecoomietetieecasetseesanasssanennnnnes 106
B FREAREBE IR oooes csvmossssnasnonsunnssavnve sesmon svsmnssossssssnwssmes 106
et M E Tt e s L (R AN PSS PSRN SRS [ |
U AR IS JE T RURES <o voe cosves sosiden tnciasasnsnsas eaamsn assins sssasasonsassns 122
SHEY THRNEEY-- I B e el o R R 0O I ) (R RV 1
BAY BEERVBES BRI e oooeerorrrresmeervsnisuniinseeionaeessnnennes 139

ErE ERER-- welihues solsat vanses wues sl des asanaia s e s deensees 145
% §i] %Eﬁm%§$¥ﬁ&ﬁﬁ deuripa Pisoh-Srnth bl aba il Bl et s bt TAE
e T S Tt i R SUTU R FOUER R LS e SRR o | |
SR P s 14 SR A sy i pres e gl 0 S N Bl (R M TR, DR

B A W IR R MG - oo o coesonnimnesasa sasisbanaiin ok assngs dandotabesne sonssasss 158
B B IERBEIIE I HIAIE -+ v oo svvwonssswusvarennuns vasivos ssases dedons owasnn ssnnss v 161
B G BB ST HERE v o vrsmns sorrnnarmanrrsassesnnsns ssvass seases sonves sansenens 168
RPN« F IR AR B TR T ovevvvsss svsvns nonsas soswwenas wasivns nosivks S0k ow divlawe whm vvs mnde ser 170
\%55 B LR B R o osnwavevs sesonvusnisavumnssion snsins anvows sasais il dveves 172
R R s s, e R B AT sy P s o s b ST b S T b T
ERE FHHAE. wasvmas ey apscws pEad Tk sse b Snmd bah s ey e 3. 175
A F#g% SRR SR ST WO RN | O T KUt ]
B BRI smes sewHwA akEaes AEOSRS SRS oRHaR Kk ods b o e v v 180
B B B IGOT — AR AT N oo cvs covdes enn s wiesih sigponts sinotpisgossson siians 184

BN T IREE IR B v seessasaines s 5onhes hosinns aut Beint ops sgs 04l oFe stulsde sovits pn s 189
B 3 FELAL R o-v covnvn savnsnmstionereraronny esnsss anusss sasutn sausss enpinssans asmas senisss il sgoddiiaih 197



$+&% #
BT
]
=
EAUE
BHY
BT
EEY
AT
238

F+—=
BT
C
=
S
2B

g+==
B
B
B=
B g
BAEA

"
e

o ]
ME I

| wfuk
= otk o

i
ak
&

P

E+mE
T

G LI oo ses #owma sussias srnoms nma evseva smswns see i episiad sngves Saa ok Shevanshs shnes idbsas g
BLHT BB A T oo ererevervnes

!

TN MG TR Al < ov9s wsavsnsasavais vesnss sy swusar sonisuDpadioh s 7gs

WA Lot p e p s e v e T nar iy s T o AT AT
B B TR s o s i BN A AR A B AR TR AT BRI S (SA NN A P S
PO B K I B TS = o wveveeveennevmnnesmnesessenaneaeaneneseesaeseeaeesaeaas e meaan
B SR T v wscin w0 .55 A S S S AR ER A AR S A

- R S ST P TR

PRI B KT ovevos sonnananas

B0 s v s smess SRR S S PSS RS A A o R S SRS S
E’“’J—lﬂ‘]?"i&féﬁ%-‘-~“"““
B B s o e .55 m 0 A I 6 S A 45 PSP I R s
ﬁﬁ]“f_}sﬂfﬁﬁ............................................................................
FC Ny Y v o 3 - SO
BELERRAER R s ovso s ovmas swnons 425 535958 4083 FARTIRE SIS MO BONES BOn $0 S S S es i
E‘él;&(]%ﬂg....................... Seases ses sisls aa s san Habans ene s sas sos e aan i seeauE KO

-+ 391

F BB TR T e e eereereenes

199

.+ 199
cevenee 200

T BR RS R Bl ove covrrevessnnens vansus danans sesnas sus ssvsansnvans van sil sonsen sob
BT TR 13 sveons sxvonrssasonons sonss sovsss senvas sesin

E%%&E%&&E%?ﬁu.............. TR

BRI Ty LT veverveeweeenvnrennens
G TR RIIR o woress ssmas sseainios som o
T BT B B BB I «svs swnn wmonvimsswanumenasty s sbe b vaosests diioge wese abalBlnknns saiss vie
BT <o onevns semion rwmime samnn s dmarey smmmmn Al s da i ooy i A7 SRR A Ny oo s ol

212

- 222
- 230
- 252
- 261

285
290

o 291

291

312
334
343

345
345
351

357

359
372
387

: e 392
s 5 s Tt e e e L TR P AT o

BRI v o suw wonscn smmusmsny avumss ssvs esseiss 5868w FEx NS SERETS SRS 528
B E  N oo Senionssanconsmsr smene s sesmansmubeR sk ek s

TR AP BE Py o ovcxes savinns vinsonnnoe smmiin $unbis $aisesa Hphsn shermnslams sRawnS = bismnsn.ion Lo
412

392
398
401
408

. 413

413
415



rFHEx=SZ=

B P IRBHIDS S IR cvvoer convrs svasnesssusssinssnons sonsas svasasans oussbnes ods
P ~ B B et TR el Hibrmmeorm el e ke, B T L 1
W5 BB ¢ 200 sesvnsniiniunansaiens sasas sesinss sonp b sehRuises ik nrailisnohn pebporihs swadss

BEY  BIBQ s ovrorsorersssernassonsans

BRI v o wines woaians iurss puis s am N S SRS SRS SOk N F S e e TS M SR e TR e
R  TFRBEE S MR B B 28 rowrs vonsre sonsin b sovass ivosed sosirs abainnnoiorans
BRI AR T AR S A AR BE o voeoeemee oo
BRI BT EEHERE ) TR B g cvevveovronn srnnsorn s oo snians san st st sns i s
RN 5 BB R R R IR v v soscensenssnsarass sunosasss sonins dnasavane ansnps
BERYV  JEIE S ERBEL ] BB revvrerrerreerrrerenrssnsenainansents s s sensessesaneas

Eg#%xﬁ................................... T T T T T T T

422
429

434

435

-+ 435
-+ 435
coeee 436

442
443

445

451



BB TRAZES

$—FE TRES

e LT PERERR SRS VL0 2 A8 & R e
AR AR SR A . 50 KR Gl AR T D 55 S
WHERRRRT HEL MR EEHRTFRZ .

A B MR SRS R B ES R R R R R

et PR ORA BRI R

— FARSHTERS, % % %

HFEIMEIERBRBES S, BESSRASHRARNTESAAEIH
ATRHRASE. BHRET, FAKSHS BRERFE (R 1D, ERESIE
F K 7 0 R X T T A T AR B AR 1% 5 A E A R RN %
RIE.

AN

\

NN

y 3
£ 1-1 FEREEERS
SR 4 wH®RI/ % R R/ Y%
KN 78.13 75.57
50 20.90 20 23.10
oL
LB (COy) 0.03 0.05
S (AD 0.93 1.27
HOKES EERESKEMBEN KL SMEDS 0.01 0.01

MESSHEATHLUG, B F2REL, HRA MU RE R E— R 50, I8k
e, “EBRERI S SHRESHGEE BE ENS RERES, —BkEHR &
8 o 25 R A AT R S B R R S A S SRS KGR s 25
AR ELE ZELAEERENRRSENNESHIERES(ER). FHESTE
RABRES(0,) KN SRR (CO,) KBS (H, 0 MUSH, B ERA— LA ES
TRANY B I RUHR (R RS 68, CH,) . — S4B B (CO) \BRAL S (H, S) . & ALH (SO,) .
“EH AR NO,) AKX (NH) X (H) o 4%,

Bl S A(eD)

AR EA EL R EFENRENSE, XSSO EER 111, ElksEs

FARER, VPRI S i SRR LB RN REEBRMEAN S YIER.,

S5 ANMEMAEBNRR. ANZFTLIGEATE, & B A A R Bt 47 5 40 T 6 3% Bk
« 1



FHEXSZ2

AR - i 240 A A B PR AR R T A 25 fefh A AT R R dERFRY .
i, R H T A AR TARSGEAT B9 3 ERAEA SERMR . AR IE W 094 frid 72 FF

T E RO T AR R HORS R 5 SNBSS, — MR UL, AE PR BB T4 T SR
0.25 L/min, 4T TAF RIAT & (1~ 3 Lmin,

TRESRBETHATHOWEASTEA QTR T REH L Ok LR%)
R (B0 ) B RAL 0 TR, T B T 2 0 % , 0 1 B
(S et 685 TR o 6 45 AT 36 LSRR BT . 2, AR
SR BL U625, LV T i N ) 3 R PRUR B R 2 X A TF 8 B, ok B A T f
BEGRME. AFEEA _ERE 2 SIS, E SRR AN

25 S o R BERT A O BE S MR . R TR R A9 R BE S 21% A 5 M2 S B
TR BE R R A AP T 7 A R B 00 A B o B R P 0 R L 7 T T
BEFET. AKBREUER 55 S P SR 6 R AN 1-2 BTA.

® 12 AMREERSZSHAREHXER
TR BE R BD /2 £ o= OE R
17 AL i TR R, TR BE 71 R S O I PR
15 W5 K B 8 0, B0 B 2B A0 40 0 R D BRIR L R £ ST B RE
10~12 RETRE KA R
6~9 R VP Ak, A BR H BOL A B T R B T

(R 2 LR DHLRE » R 48 TAF 1 9 3k KU, LS e A O A A TN B
F AT AS W7 0038 X 8 B BT B SR IE A Wit X B T :Z% ﬁﬂﬁ%ﬂi%&%
o

(=) ifn(N?/)

RARBRTLA WK TR EESE, B82S h i EEmR A, X2 S X% E R
0.97, EXA G LH AR, UAMETFR, ZFEFHRL T . AKHARELE HERKPERR
WREF R, WD AR A PR, AT LT RESRBA R EEBHEGE. EEFHIEE
HEEAXA,TRFREMEAS FEEEREHSERAD . FAREMEE. ERARAKNE
PSR, AT A T H T B KK B 1k B AR 4 .

THERKPAIHEEREL: ﬂtiﬁﬁi HTFREMEYOEE  FAEELERTHRE
AW .

(Z) Z &8 (CO,y)

:ER%E%QWWﬁﬁ%ﬂﬁ*ﬁﬁmﬁ—wﬂiﬁ,m
HEERSYWIORE  FRETHEENER FEA T LAEEDL . AR IENESRPEAR
oA, ZE ALK A B AR A BE AL AR , 55 ¥ T 7K, A UK R » 3 /K V8 VR 2 55 PR M , W R
B ORFRARBEM. £FEs P50 ME N ST AKRTTER, B3 AR PER
ARHER MRAESPREATHE ALK AEHIEFITERINGERAEELER. MitEH
AT Z 0T, BB IO B P R 2 AR, S AR P IR AR R B, BT U E S B2 A
ESGOGENBREN , EHEALEHBASSE 5% AMBAESUINERPER ., {H2Y2 5

@ 2



B—8 FR=ES

rp S Bl B R B Ao R R e 2 A e % S R R A G R I L AR ) A TR TR o R L P R
L, mERNEATREERARPHERZLR. ERF AT AR EERESEKERN LR
% 1-3 fr5,

13 —EUBPEERERENXR
— iR ] — S
e EE i £ B oE R
U | RO E X T AR R K B 6 | FeTME AR RS
3| WAL, B o A TR e 7~9 | BER O KSR R
5| PRURERAE KB Rt 9~11 | Besrehal $8ET

B3 T ARk E R A BL 00 AL A R PR R BN A 5
KR T 5 A R T AR K S FR L RN AR S sk
(LI SR 2 A S o — AR B T A 0 40U 7 TR A K R B 5 K R
Rt AL R AR BLR Y L P i B B B SRAE AL B A B R
H3ETE 1976 4F 6 A 8 R AE— R T RILBAE G, R HEG 1005 ¢, ZH LR 11 000
m' . ok B 9 % A AR g

<<ﬁvﬁgﬂﬁm$=;&ﬁﬂmw@¢,:ﬁwﬁ;tfﬁé_‘w F X [ K,
5 SR T T LA R o — RV A 1. 5 %O a5 AR L THE Lt A B SRR B
e HEATALEE L W#g@m@z—ﬁ@mgﬁp,:’ﬁmaﬁmﬁwwﬁmnﬁ%
JRIR TR B, .

SUTRRSHEANEESK

B A E A — SRR R R R S RS, TES
SRR il

() —BABLCO)—

‘Zﬁ)kﬁ%%—#@‘%ﬁ\%iﬂﬁ%%,ﬁﬁz“—iﬂ@*ﬁﬁﬁﬁﬁ 0.97, WE Tk B 5%
SESIRE . SRR, R AR M R |

— AR BE R 4 25 S — LRV BEFE 13% ~ 75 U AR B .

— AR — RO WG UK. — LR AR AR
HUEEA I S MR M E AR, — AR MABANSE A N RSB
% A5k 200300 £ . —EUIBE 5 I 41 38 1145 & BUBK L1 21 28 1 (COHb) , R (LWb T
o ER B RE Iy . T ELI ) DB I 40 2 (R S R

— LA A B 59 BT 2 — AR 9 B 5B S RN T L 14,
B 1D . —RABGE T SEOL NS X AR 2 RGBS R A A BE, 2%
Wil B — LR T 5| A '

B PR Al AR R T A I SR T TR A B 2 — AL

CHER % S R LR SRS VPR B 0.002 0%, —7 2H-PPM 4

-

2 =P oy =

03'



FHeaX=SZx

% 1-4
—EALBRIREE/ %

—SURPBERESRENXR
F B E R

0.02 2~3 h WA RESI R ML

40 min P HBLEA X EFEL . 2 h WREFBRANET R, KEHEE, Ha T TREAS
i

0,08

0.32 5~10 min P HBLLA LS. 30 min ATEBH B R HH R TR

1.28 JLor%h N B & 2K FIFE T
FET- \;,) 5 |
Kkxa %l.%/p; /s“@f/ e 750X10”*
e 7 d - | 500X10°* o)
| —t
- / /// (oo |,
RRFEA ////// 300X10™° g
ol
Y / /| A /’/ 30 B
LBEmR /// // 7 200%10~° z
A / // 20 B=|
/// 100X107*
B
30 60 90 120
i 8] / min

1-1 CO X A f& 5 4R B2 69 &

(=) Eﬁ.%i(HZS)\/

B ST f B 4 v RO SLX BB, 2425 o e BE 358 0. 000 196 e B AT L) {1 24
BRI B 0RO 22 B SR TR ). LR 25 SR AR R 1. 19, 50 T
AKCAERR R F 1 ABUK TR 2.5 BB A S BT BLE W BB T IH B B BUK o
BACRBEIRLE 25 U B AR 4. 3% ~45. SR RAETE

B S B SRR P LR 2 3058 S0 26 PO K B, T EL IS R L
IR RAGRL TR ARG . 2425 P AL S B 35 LA I L0 5 e
AT A 5 LA PRI 0 P T A PR AR B B S B R 5 VeI
%R % 15 HiFl.,

SRR R A LGRS & BO0 9 0K 5 5 AL R %
B 1FL 25 SR 5 BRI o 3

R 52 BV S T SR B S A BB 0. 000 665

i :’:ff‘%



B8 T RZES

% 1-5 MUEFBERSRENXE
WAL EE/ Y% F B & R
0. 002 5~0. 003 AR FUR B

0.005~0. 01 1~2 h /g i B0 HR X 0o % S 0 S 1R o SROR O 5 TR I R

0.015~0. 02 B R S8, DY PR Of , B R AR Bl R R R S A 3 R R 8 RE R
0.035~0. 045 0.5~1 h A BB, 7 RAEM R I EREMAR, HIETRR
0.06~0.07 R Bk S e ] A FETS

(2) —HARNO)

“HEARER—-MBLAKSE, FRMHPHIIKR NS IHHENEER 159, BEFT
K A= B HINO; o 36 R B P 1% 1 286 5800 e 368 26 23 A 5 2 %) 1) 380 B g e /Y, 7 B f T 5 | 2 A
Kb, —RMRTFEABRY. FHRETEFEN M CHBRE, BT RFTIE. HED
6~24 h G RIE, FEEHRLHARCR A FHATEOZK LB Kt EERT. —H
R A FERSEERIXRINFE 1-6 Fro,

#*1-6 TEUMTEERSRENXRA
AL/ % F E ®E R
0. 004 2~4 h AT H B CAE IR
0. 006 i ] g R ) G OO L T R L
0.01 % I (] P A B P B RE R L 4 RO, P R SR MK
0.025 5 k(8] A VT BE Y BT T

TAESP ARAN EERERF TR T,

(R Z 2R IE . ARELEYIREAFEL 0.000 25%.

(W) =R AH(SO,) 2 %25

“EARN A, RARIM B E TR KB, WS SHHEX EER 2. 22, H R
TEBERTE, HET K.

TASEHT WAL B RAEE T Y PR & A AR, AN SRR
H = AL

4 A B R R 5 R I RS A 2 R A R A R A A
RET N8BS P RKSTEE R MY MR (H, SO, FHMBIEAER. 4=5
AR BRI BE D 0. 3X107° ~1X 107" if , fa B A9 A T MR o8 0 o P R 3 A Wi 4 , P
SUSZBH 34 X107 ~6 X 10" Bt , JU e 5% PUR J¢ P W 3 9 A 5 200 3 Q8 D 5 K A 7 — AL
LA BE g 5X107° ~10X 10~ (B WA+ PR, i 5 R X IER BIERBEAE.
WP 5% S Ly K R R A R Y A B % B — S A B A IR TS UM S R ST S
Wio A SRR HAT S R, A5 BB S R, R AT K A0 OF 1538 R
BE g 400X 107 ~500 X 10~° i AJ 57 B & B A 4w

(BRY REHEIE B WS BB R L FHRE R 0.000 5%, {\/Yw

e 5 e

—~——



rHeNszE

(&) &A(NH,)

FRNTAE T ISR, X 28 AR XT3 BE R 0. 59, 5 ¥ T oK, HIREE3X 3 0. 01 6Bt
AT IR AR R K. ERERET ARE KRGBIERERE =4, (BT Z20EHM
ST ARSRKEARFWER 0.004%(3 mg/m?),

) KRA(CH,)

RHTH £ B R R RS (CH) , B R—FE M 0k 68 BSR , XF 25 < 1 4 34 55
HO.55, R TAK P BMUEEIK1L 6. AAER, HYRERT, &3R8, &

BJJ'J;%%,{E%E's‘z”éi*Eﬁmﬁ%ﬁﬁﬂ%iﬁ(ssoﬁso TR RES | RIRHE
CR 22 LR ) HLE - TARMZE X CH, B B A8 KT 0. 590 5 R 48 T4 T A1 R X

b9 LR o CHA‘JWJEK%WA&”#& B 4 R CH, vk 5 48 3
0. 7504} AT B A9 R A

(&) A (H) r——
/ \

b4 B3 KR SRR R R T RS2, R
= AL '0.50/9}

(A ﬁﬁé%&

B ASSBT EREESHI, B AH M — A W T, W07 SR A P B o e A
B A 5 B SR, CAEFR 4D . BT 25 S A e R 2 0 R 3 A 7
NEEE R T, B ARSI AR A 52 0 R B BB R T 8 L L. I
BECHE 22 4 R DXl 35 72 A b 2 Rl A L DR TR M A ) e B T 4138 17 H9 L

®1-7 15 i 37 Bt 22 5 P Y 4 R B AR O
2k b e B S VFHE /(mg » m ™)
SiO, &/ % §5% ea IR g 4 22
<10 10 3.5

10~<50 2 1

50~<C80 2 0.5

=80 2 03

Woh, H T /NS SR AR AL A B BRSO R G P S T L B9 7 R ST L HE L RSB A T
Ry N X EFERH B 8B R — Rk BERFMAEE .

W PAZSHERVESE

—EE
PABRESFTREANFERRAZSKNEE, AFS pRn. ERTUEBBEYRSK
W’Ep:

(1-1)

>
l
<|3




EF—8 FTRARZES

V—Z SH#ER,m*;
p—— EBRMEE kg/m’,
— MR, Y SMIEE M E 2R, HERS RAZh. FUERNEERER
BE RS mAR LAY, AT AT LIFE s SR 9% B B 25 6] s Ak b F e (Bl B R B, I7E K A& po
4 101 325 Pa, [ #@% 0 C(273.15 K)Hqﬂ?’ﬁﬁ‘]%ﬁ o 1. 293 kg_/EL,
BESHNEER I ’SRPFETERREMKESREZA.
o= pstp (1-2)
RXHF I’ ZEEPTERWEE ke;
po— 1 M EBHEPKESHWEER ke,
mAERETBMERTS EERTUBHESSHEEHEAR.

o= 0.003 484 -2 (1— 2 3T0eP:) (1-3)

273+t P
AF p =R HES ,Pa;
2SR, C s
p——IIE ¢ BRI ZE SRS E , Pa;
o——AARHBEE , NMET
=, hHER
25 55, ) B B £ 26 0 R 25 ST o BB, S o (m k) 377, Hh PR 5
BB, EIR— A RESHM R LR, 0
R,
mo p
B 3 R, 25 O 2 2 05 R PR 45 B, B0 B IR ) 0 2 % o — R B A9 2 A, X
AL ER I SRS S B AL FER 95 S R L S A R R, 7ESCRRRL A
S A N R AT L2 B RS AL T AE A 4 1 R SRR AT B,
= BE
4 g 1] ¢ A XS B0 B 2 A 4 P R B AR
KRMBEME L, @ RS (R UER ] e -t
LAY E B0 , b LA B 35— I O O B B _ ; =
BN, 25 2 B P L M T B, AT RE T =
MRS AL R E K, R
W 925 S A R TR, I 1-2 B R
ERERDFE L, REEEY dy(m) EEH u
(m/s) EEEME K dulm/s) B4R FER BT 1 L1 Bl =Wk
SRR Y du/dy, B4 A BE B
du

f=/1'S'Iy (1‘5)

(1-4)

AP f—HEEN.N;
W JZ 22 (6] ) H figh TG A m? 5
p—— B N B (SRR 43 B ) ,Pa « s, EREE S B EM AL

§



reraxszz

HA0 T HERN PR E HZSFHERR (/) RARTEMEE, EMER . AUT
K&

v = f;— (1-6)

A o AEHFEE ke/m’ .,

VAL 56 3 A /NI oA T 4 1 £ B B A 433 97, 24 08 B v o AT B 9 s e 4 4
T 1) B B I K, 40 F 5 i BRI R 2 IR EE R, SR A B, VR B R K

S FREEREK, ARAIBDN B4 FEH BN FHEEZERTREZ RS FR3)
B, HREF R, FE SR, BT LR K 1T 2 R SR A B SRR 3 B A
EHFEREN ., BELEMRERFENFEFERNRZ — B EMBEEGEE AR, K
A% #9286 1 s UL E 9 P e T 494 A 5 YA 1) R e R ) P G T /1 A ] 1-3 TR

w5 o
i B%
& 0.40 0.020J
Q
~

030\ 0.015

N
1 0.2 g Wt 0.010
b +—1
TN
0. 10 0005
T——

0 20 40 60 80 100/C

A 1-3 23S 57K % v RE R E f

TS R B R o 0 % G0 A 64 0 P B AR /0, BT LA W . 7 25 R I A B T R 4 TR I O R
MBI NFE p TIAHZHEE. R 1-8 RILFRIERIRIE.
Lo lidling iy

* 18 JLA AR R E (0.1 MPa,20 C)
it 1= 42 sh I FEPE 1/ (Pa - s) BEHNFE v/(m? -5 )
=K 1. 808 %1073 1.501% 1073
SN 1.76X107% 1.41X107°
HE(0) 2.04X107F 1.43X10°%
H45E(CH,y) 1.08X 1079 1.52X107°
K 1.005X1073 1.007 %10~ ¢
M, LA E

ATHERANLSBHO AR R, DARNEAVERIENREFRREAE. AR
B , T i SR R 2 ot R B 1 K I T W el Y PR R R LU R (U R B AE) . R

XK H -

¢ =dQ/dT

-7

HAFORABRRTARAERGMYBRL., RAPEOBRMAR, WAEFHBABAR.

080



