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ABSTRACT

Nowdays, energy resources have tended to be few and few, energy saving exists in our life
every where.Central heating is one of the main infrastructures of modem cities, with the
development of District Heating System, the network become more and more larger, the
energy consumption has to be the half of the building energy consumption.The traditional
heating network, that pump were singly set up in heat source, is not energy saving. The
regulation valves consume at least 30% energy, which is very wastefull. With the extensive use
of inverter technology and development of computer-controlled technology, a variety of
pumps scheme appeared. According to present situation and the development trend of heating
at home and abroad, this paper presents a new system: District heating system based on the
loop expansion.

This paper first introduces the basic principles and the basic form of the system, expounds
on the structure and operation mode of Hydraulic bleeder which is one of the main equipment
in the system. And using FLUENT software to simulate its internal flow conditions, the result
shows that the internal pressure of the device is basically the same at run time. This plays an
important role for improving the stability of pipe network. Compared the new system with
direct connection form, mix water connection form and indirect connection form, and found
that Hydraulic divider can replace the heat exchanger sometimes.

Then, set up the mathematical model of the heating pipe network using graph theory, getting
mathematical representation of the basic correlation matrix and the basic loop matrix.
Establish pipe network characteristic equations and proposed a solution method which lay the
foundation for the analysis of hydraulic conditions. And study a variety of pump scheme,

pointed out the best matching: heat sources pump +heat users pressurized pump.The
I
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simulation analysis of hydraulic on conventional heating systems, optimal circulation pumps
matching, as well as the new syetem show that the energy consumption of the central
heating system based on the loop expansion is the least, energy saving rate is about 59%. The
new system has good economy and worths to popularization and application.

Though carring out analysis of hydraulic regime of heating network, we can know that the
best position of zero pressure point is heat source export; it is nothing to do with the size of the
heating netwok and load distribution. On the basis of that, this paper presents design methods
and design ideas of the system.

Finally, give an example with the new system of zhaoyuan, the actual operating parameters
indicate the system can solve the hydraulic imbalance and its effect of saving energy is
remarkable, save bout 43% than traditionl method in zhaoyuan.

The desing method the paper presents is technically feasible and economically reasonable;
. and it can obtain huge economic and social benefitsin practical engineering as long as
design and application rationally.

Key Words: District Heating System, heating transmission and distribution system ,

Hydraulic bleeder, Energy-saving
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ZHAMBIRRGK, X ZRANERMEKREET - SANBROEKER, —
FAMBEFHEKEE S = HAMBH K EKEEHA.
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Gy, =G, =G, (2.10)

KD EEHR R TEERSE:
G,CAT, =G,CAT, 2.11)

G, AT,
G, AT, (2.12)

H ERTTLEE, B RAMEESHERRK. SHFMOKREATFRAFRE
KIKRER, BREFEZHXER.
2322 BRSHAK DS ERME TR

BIBE & B P R — SRR 1 4 T8 A BIRLA Fluent #AFPRERI R
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213 MARET. KAFERORTWTER, ZWEEAMN, ANEERAHP.
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Contows of Veloclty Magnitude (m/s) Jan 04, 2012
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Velocity Vectors Colored By Velocity Magritude (mvs) Jan 04, 2012
FLUENT 6.3 (24, pbns, ske)
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Contours of Static Pressure (pascal) Jan 04, 2012
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RF QA WAMBFRHE (NB) , AHWRAA, RAWKHRBAE. AHE
XBMEMEE (B4) .

S b BXB ¥rxd fsEpE, §;RESEBBIEAFHRY:
S 000

{0 s,00

10 0 .0
0 00 S,

S

16, | R & X BRI

| 0 0 o
0 |G| o o
0 0 - 0
0 0 0 g
ZXB #5H &, RREEBRIBTPHTRIAMRE:
Z2=(2, Zp,2,) (322)

DH % B #Fl0&, ARERFKENHRE:

DH =(DH,, DH,,---,DH,)" (3.23)

MEERTEEKE, WiXEBEK DH=0.

FHEA AR B HER—R, HULIE—RHEREHEMD G, P. AH ZEKXR,
BREEBHREMPADTR, FUAMEEIRMTRAENTMRERIEER.
HEhEat iEd. -

BEAEAEBRME (MKP) MHEBM A 7RI, HRAFHER A, [
B Gi#tiTatk:

61

A=(4,4) (3.24)
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G=(GG) (325)

R AtHBIOERE; AKEXER: GRXHRNE; GEARRER.
ul:

AG=AG +4G=Q0 .1 (326)
At T TR #:
A'AGH CATAG)=A'0 (327
Ty
G,=4'Q- A'AG, (328

tRP GRAYFE, BEXG BERRG DA, SKkH G, HiikMG.
¥ GHANEA A FHE=ART, Wkt AH, REFHEAEZAAT. W

A
B, eAH(G)=0 (329
AH(G)RHATERERERX, Bl
F(G)=B,eAH(G)=0 (3.30)
R (330) MBEMRHEL A NE, R4RERLRTE, XBSRWT,
BHABRARN:

kel ok _ oF(G) 3 K\ =3k _ kY k
G*'=G [ e )MF(G) G*-VF(G*) F(G") (33D
P VF(G) A F(G)KIBEE:
VF(G)=[B,(8/G|G+Z-DH)] =2B:S|G| (3.32)
REVF(G)IER, 4k LRHBRA RSN, T BS|GI AR, &R 5
Bl bR RAN R A G
® G HHE (3.30) MM, Bid (k+1) FEREBSEHE, W
G‘ = Gk+l (3.33)
B,(s|*"|6** +z-DH)=0 (334)
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G*'=G*+AG*"! (3.35)
GH|=|c*|+ac*"| (336)
£ (3.35) A (3.34)
B, [S(]G"|+|AG"“|)(G”+AG“” )+Z-DH|=0 (337
RRITR:
B, [s(|G*|G" +|6*|aGH +[acH|G* +|AG""'|AG"”)+Z—DH] =0 .
B,S(|6*|G* +2|c*|aG™ +|AG*"|AG*") = -B,(Z - DH)
BE % IR
2B,S|G*|AG*"=-B, |G* |G +Z - DH) (3.39)
2]
AG*'=G"'-G* (3.40)
XH
AG"'=B{AG™ (3.41)
¥ (341 KA (3.39) #: |
B,25|G*|B," AG!"'=-B,(S|G*|G" + Z- DH) (3.42)
& ,
M* = B,28|G*|B/ (3.43)
Ah*=B, (S|G*|G*+Z - DH) , (3.44)
i
M*AGF'=-AR* (3.45)
AGH'=(M") A" (3.46)

Ah* RIERBIAREA, BGHRK (346) HfER, Ah*=0,

M AETEHE/R (Max WelD) 5ERE, ZXFRIEZER, FLTE (3.46) AME—#. .
BHR (3.46) , RIHLTHETHRA A.
R H L RWOTF:
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L EVIMHMECL, 2k=D

B (3.28) RitHHC, HTRHCS

B (3.46) Ri-EH A, AGH

o 3 A

HH | ACH < e (BEHE)
WE

3.4 AENG

AENATBRHEAMANEAEHE, BERERERNATEIESRANE
ETH, BEMABKNEEFRBTHAZAIRAARENPOT A, HELE.
EAHVEHEM, B TEMEHNERXBER. EXRRERRR. BE, 8N
R SER R L S IHERSE T EA, FHHARRMRAIREINORS, BT
HEARW, BRRLNEE. NARRAIRESES RE MRS EER R R,
XM ERE NN ERBERIRE.
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¥4 E ETHRBARMEPHARERRIUHR

BHNHALANRENRK. ARBUERFTA, TWRBREASEAEERK
Rtesl, BTERBEERAEHANEERE. REXRRENERAZPRARE
HUTAAEERE: BRATRHENEREERALREDERR 30%: ERLRE
BIkD&E: BREFER “KXRE. MRE” WBITHE, MBEERHE. FLl, BHR
MRERKFT AN TENHAHE.

METHBEAM T NN ARRNER, RRRBEREZHNREREDHAR
i, BHBR T EHEAERENFR, ETHREROETHARZUREXNMER
TRERN—MHFERZ. SRR TN TRE.

4.1 TREAREEPHAETRFHRA

EETHERRLET, KERBIMARERL LIRS TEN, KRNBITHET
B. Fil, FLEFRERSRARETHARMOEN.

ARME, RE. FEGKENREER. B BWKREERFET USERK
RHWE. GERKEAFPHER, HRRET KRR, ERTRARES, FRAT.
BIAY, ARMUKEERE, Ed3RBARBNRAWHYRE T EEMER, T
RSB AREERTKBRREEFNNE. —BEAT, BXERFEERERCHBERT,
BREATE. ok, BERBEKELELTRE, WREHEIENERRERLEN
R8I EZ.

KEHRE:

n=Pe “wn
p: BHHE; P: BIE.

REMEHRRE—EN, RARNEZIRHLRE—EH.

_ peGH
1000

p:@%ﬁ%%%ﬁ,mmﬁGzﬁ%ﬁ%&ﬁﬂ,m%,Hzﬁ%ﬁ%%Eﬁ.

P. (4.2)

mih0.
.
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_P. _psGH
T="p = To00P 43

KFEK 1—GC BERBKEN H—G MR P—G MAHER, n—G MEHE
G, KERBEEEKRLERNBENHR, KREBFELEINRERF. HK
RMBEBE LERBITH, KRANERE, BmEET, HREE, HBELREH,
KRSHF. BRAFROFREEREN, KEWTHECTTREBEIAA KT
B ERARE, FUFaEEE. RAREARATREY, BB EHER AR,
BENE, KROPELERAHUBRELRE, IRARERARTETH, HRAZLE,
kR A R E N,

THEERARTEYRRFEHATHRHTRATRENES. XFTAM, KR
AEBLFARETKENTEL WE 41 Fin, KRETHERED A

1. FARIESERRERN, KB, RER/D, EMENHK. WE 4.1 B,
BHREFEMAN R EHN R, FIUKEHTEABEERR, HEAMEDREELR,
BEZAMIERRA B, RDRIIZEHIERA A, |

LERABHRN, RRKENHEELRT, BREMFEHEIAZHE, KR

HEHRHET .

H(m) ‘ ' '
R
- KETAERE R s e b iy 20

HO __________
| .
By bt —— | N
l

| b
| |

Hs¢ | | i}
| |
| .

0 | | -

6 Go G (a*/h)

B 4.1 KREMMEPLRE
FRASHROBIEREN G AZE G, BRINNARMNIES A M C, WA
NNBTESENETES, XRERKMES.
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ZRIEFEMIHER:
_ 7(H1 —HZ)G
T 1000
TSRS, REKEMLAEETUEN: Bl SRKREET UK

HABNHEHELERMNTR, ARNKRDREKREEN=KTREL, TRIRE
48501

(4.4)

(4.5)
H 2

A (EJ (4.6)
H, n

%:(i—)’ %)

AF v G Hiy PIABABRERAKREE, HE, HEANE,

42 HitBARHBEAR

EGHAREFANRABEAR AL ETRBHAEN . XHREEEFEHENHE
FHRFAUEEMEEEERERK D TRER, RAAABAEAR R T HGRARA
¥, BHHERANNTERNKEBARLEERRYEEMER, BT “KHKE. b
BE” WBETERN TRHABIRAEN R HE, £LHFEITH, EERERITNHAA
FEERERTRHERSANBAEL. ERTFRNAFSEMERT (EKFL, &
FERMDEZRARERILMEIHEN, TELREERKNTREE , SURRFKNR
HEXSGEEENRS, ERKITIREAR, BWEERE. XHRERKEQRT S
£, BANMMARZENAERERE, XAANAEHETFRES KK BETRER
T, XREGEBRRE R AN EE R R,

B BT, WHREENERRERERSRERARN—EE, B2
¥, FUEERLAN, LREMAAFHRITRRAES, EERBREMES. &
HEMBEN TR KERTDE 19-b FiR, B 19-a REANRIKER. BRXHZH
SAHEMAPEZRNBAES, XBAEXEEFHRATRET, XMGANTEELH
FERRRANN. HRBEATROHR, BERMIHXERENET —ERRE, ¢
AR T RAK. HREXBIEEHLRBERAET, XREERATH AR
AN g G 2 5 e /L



WHRRBRKEMTFAILNL

#BAEFP

B42 BREKER SRR KEB I
HRMAFEREFEREZBERN R BEAZA “DMHE. MR” EREE
BHE, KEARAPMIKEORFRAEREAE, IHRED T AT REFREENE
REEE.
KBARMAREAENR, TEFHUTILHLER:

HRa |EENEPHRIRE.

HEb | FERE, H@RRst. EAmER.

Figke |EBAR, BRRBEAMER.

FEd | EBEFE. wgdt. BXKmEREHPMERHAEE.
Fie |REAPMER.

HEE | EREAE, BAAPNERARE.

(DFRa: EENEFRBERSE. RAEARLREIHRAR, EEARNIERER
AFIFF B IR AR R IEER, AR P ERWBAEKER A TRERE. ERFEAR
BKMSR, ERAHETHRRFNTH. :

R O

M43 AR PHAEE
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WHRBAXFHLFHISX

(TR b, EH R R RIRLAAA P AR EHD BRI B AFERARAE.
BRRESNMMERHR, TREMKEARK, THRAPEKRTR. JOKERE “F
5”7 R, FEARMG. BAMERRENERESHEREFNT, Fr-ELRmER.

e e e e e 0

P ﬁs I

e e S B B e

B4d4 IMFRRE LR SKEHmERMLES
(3) HEc, ME 44 PR, PRERLAFEE—, B 10 MM R EE DR
BFPEENES.

BB B BB BB BB

O O

W44 FRAREBRBEHAMERRLES
) HRJ, ZRAFREHRBRZHTR, ARER. DMENAAPZE TR,
RERRAFRFEABRESTE, APREADREGME. BAMERTR, #8HPH
PR Sk i PR AR
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B 45 TRARE G4k, OXKERAMER. AP oEFRAAESL
(5) Hge: REXAPMER. WERAE. APMBEAROBAHFBARE—,
H IR & 3 PR RAA.

Y Y YYY VY Y
|

3
| 3
>
w

.}
n
{-2]
-
[~ -}

1

|
L=
[=n
<o

B 4.6 RAMXA P ERmER
(6) HES, AMERRRAAFBRRE—, BRAPERREELILE,

B 47 TMRRE A P mERARLES

HE bf TRAERAE. RABHRELRAAFBAR, LRENDIZEREEN
R, MEATELNEE, SHEATRMALTEESLEMRKN. RATETE
B, X/IAEARAETRBRBRE—HN.

BREALHFEIRT, BHEb. o dEXFAG, BEXTELBINKKER, BRFES
SHK, BRARLKN. MERENEE, TABTEERHE, BAERH, =5
RENTTR.

MERRER, HR(RBRFR. ZHTRIUEMLAOANERR, BRHPER
REABABEREDE XREBAFFRNBAES. AAPBERKRTUREEHR
HEABKRAAOL, REFE, IRARESITELBEAREONS, 5HR T
BT REEHR e, BUHREENE, RAPBEFRRABRERAR. AMBEAR
MAFIBERRMFEDG R, EHRAGRFARAERBEABEANARA P RREK, #A
PRARAAEHNERROIIE. XS RNTE. BXHTEEBHELTITH,

43



WHERRAFAL2EHEY

BRFIIMHE ¢ M P BEARRARFERE RRAGEEARRABAFBAEL, B
TEEATRAESRAFTEN. L, BEREFRIRBETR.
43 BRI E

REENEHATE, EHT 20 the 80 F4K. 1986 F, BRBMRTAXIM, ¥
KR BRI RERIRAE, KRR AN 2 1980 B 1981 G4 €8 A R TRl
FHRE30%, XREERN “—FVWH” . 1987 ERAHIRE, T S0% GLF
BHY L AENY KB RELHEKEN%) , BF “Z5¥E” O, REIH KRR
HEADRRNLARK, BERREATENER.

FA—AMEBRERAR BT, EXBENTHE. AENRBEREER, RENR
RE-ANERHR, ZRDRAMBEARNEARFREFE. ERARNHERERER
ARFBHE DR AKX LR BUVLERFELABRHOAFRAELIR, RERATR
B, FRTEFTER, BETEMRNRENENRERNARE,

AR YRHMETABARMEPRARETULH “UERR” , BORNRG
ROADENHERK, ANTURBRIAKREEIZREST. BTKATEROME
A, GRKALLIEAK, MA—EMEH. BEKEE, B —ZPKRE, BERED
—FMERAKRHOBTHE, E—FRETRKRERE. TEELEARFINARRHR
R RMATRAETH T

HTHENR, Y10 MEBKRBRERRGEAPRTME. BE AP HEK
WIHEE N 85/70°C, BB MM BN 30th, 10 MNP SEENR, &R
% 400m, Bt [EK T8 B 18 B K 8000m, HuEERE 60pa/m, #WEA1F F E K % Ak 100kpa,
JRERBE S YRR A0 30%, TEIRRERE N 70%.

FR1 | BRERRRERT

HE2 |RBERSHAAFEAREERE, ABHHRERABKREATES
FR3 | ETHRBRBRHEPLARE.

TR KRR ERE = RERTH:

N,=) GAH, | : (4.8)

__N
ne367

AF: G—RARESERMHE, vh

(4.9)

4“4
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AH— AR EEERMERS K, mH0;
n—KEHE, B 70%;
No—HfF LR ERWHRB/AKEBIIE;
N—#ALH kW PR KR EBIIE.
B TEE RSB HHEN KRR
43.1 BHIITH
(1) FE1, EEERRERHHE. RERENSHE, THEHERARENS
BH82.4m. HEA00h. REMKEEME0/ 7, REATHERER42, 43,

T
|

) p—]
oo~

—
o

1

1
|~

o o [s el f [
82. —
30t/h [30t/h [30t/h [30t/h [30t/h [30t/b T30t/h [30t/h [30t/h ] 30t/

41.2

0 I I | Il | 1 Il | | |
#wAFH

H4.8 HEilitFE

#: 0-30NEBERES, QAR LIOhERAF.
#4.1 EERITEKNTREHLER

i
(=)
]

1 2 3 4

BEBMT

| =

HERE (th) 300 30 30 30 30 30 30 30

BERESH (mH0) 10 66.16 | 5992 | 5368 | 4744 412 3496 | 28.72

o
b
(=]
—
—
ot
(]
(]
=

el
N

EBHT 8

TR (vh) 30 30 30 300 270 240 210 180
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FEEH (mH0) 248 | 1624 10 3.12 3.12 3.12 3.12 3.12

EBmS 16 17 18 L) 20 2 2 23

ERRE (th) 150 120 90 60 30 30 60 9

HBREH (mH0) 3.12 3.12 3.12 3.12 3.12 3.12 3.12 3.12

EB®S 24 25 26 21 28 29 30

EBRRE (1h) 120 150 180 210 240 270 300

EBEH (mH0) 3.12 3.12 3.12 3.12 3.12 3.12 3.12

42 B IATHEB/REGETELER

A
b0 H )l 1 2 3 4 5 6 7 8 9 10
5 N%ﬁfg% 661.6 | 599.2 | 536.8 | 4744 | 412 | 349.6 | 2872 | 224.8 | 1624 | 100
T RTSFERIRE 561.6 | 4992 | 4368 | 3744 | 312 | 249.6 | 1872 | 1248 | 624 0
B/kpa
3 |
T R AERERT 8753 | 86.19 | 84.52 | 8239 | 79.59 | 75.73 | 70.06 | 60.94 | 43.82 0
/%
B R e/ kw 819 | 729 | 638 546 | 383 | 3.09 | 235 1.60 | 0.83 0

£43 A LA THAMRA AR S AR

WH HikfeE BT Rk FI P RERE i
BEEEkw 51.76 32.78 11.68 96.22
ETRBEFELL 8% 53.79 34.07 12.14 100.00

MF&4.2, 43P LLEH:

a) TEEGHRARET, BT ERAEERERTHAAFNRAEL, ERHBAS
MELRi %, ERRVRMER. B UATREFEENELAH661.6 -100=561.6 kPa,
HAMRR BRI 87.53%.

b) A EeHE N SR PR AL, X TLRILFERE11.68+51.75=63.44kW, &
65.93%, IHAbEEAEBRIRNEE, 534.07 % , XL, BRALUELK
ZREH AT HE TR |

(2) HR2, IEAESHPMERSES. FRAERARABLMEHIBE, #
AR mERAMURE P REFEORAESL, EREZIMAPFTOAENAERIH
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FAPREIBE DB R . REH RHATK AR, FELHKERDE 4.10 Fin. fFdt
HERNFK 4S5, 4.6

1 12 B )11 15 16 4 B 8 20

s0011 Ao 2 ||z |la 7 |8 |l2 ||
T 30t/n T30t/h T30t/h 30t/n 130t/h [30t/h [30t/n [30t/h |30t/h | 30t/h

H4.9 MBWHRRAMA P ARFARSEES RS

Ra4 FEUKH) AR

EBRRS 0 1 2 3 4 5 6 1
EERRE (vh) 300 30 30 30 30 30 30 30
EBRES (mH0) 10 10 10 10 10 10 10 10
ERMT 8 9 10 1y 12 13 14 15
HRAE (th) 30 30 30 300 270 240 210 180
EBRES (mH0) 10 10 10 302 | 312 | 312 | 312 | 312
EBRHT 16 17 18 19 20 21 22 23
ERHE (h) 150 120 9% 60 30 30 60 9
EBESH (mH0) 3.12 3.12 3.12 3.12 3.12 3.12 3.12 3.12
EERMG 24 25 26 2 28 29 30

EBRE (th) 120 150 180 210 240 270 300

EBEH (mH,0) | 312 | 312 | 312 | 312 | 312 | 312 | 312

A4S R TATHFRUTHER
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H
%W;ﬁ;ﬁf;ﬂi% -62.4 | -124.8 | -187.2 | -249.6 | -312 | -374.4 | -436.8 | -499.2 | -561.6 | -624
pa
MAPRERS 1624 | 224.8 | 287.2 | 349.6 | 412 | 4744 | 536.8 | 599.2 | 661.6 | 724
#2/kpa
{ T
ﬂﬁ};ﬂ/ﬁk}jﬁ A 190 | 263 | 335 | 4.08 | 4.81 554 | 627 | 700 | 7.73 | 845

i AR T 6 A TRAELICT SR EL AL,
R4.6 Tt TATHE2EALLI

TiERgEe | AN | APRERE | AERER | DA | RETE
REFE ROE | RRYE
BEFE KW 51.76 0 11.68 11.68 51.75 63.44
B IRREFE
K% 81.59 0.00 18.41 18.41 81.57 100

AERARNHRENESHELABEUNKENGE & FEFRNGEARFEER
PREBMBAAREURBBPFAENRAES REASHAPFENRE. H49DE
AENHBRAEZE KK A10m, 1624 m. 22.48 m. 28.72 m, 34.96 m. 41.2 m. 47.44 m.
53.68 m. 59.92 m. 66.16 m. 72.4m. iXF, HEB/AREFEEARKIBIIERA 63.44
kW, B E AR RNAERE, SHEARBRRR (FERE96.22kW) HtL, 1HE34.06%.

(3) HE3, BETHBARNERRS. —RPEEKEES/70°C, K ML E KR
BE85/70°C, WKH2/3. MFFEARKMBHERN0mH,0, FEX180vh, 10 AMBEHE:
I, 1. 01, IV, V. VI, VIL VI IX. X, 825 4: 624 mH;0. 1248 mH,0. 18.72
mH;0, 24.96 mH;0. 31.2 mH,0+ 37.44 mH,0. 43.68 mH,0. 49.92 mH,0. 56.16 mH,0.
B H P REAR K123 0 10mH0. KEE 57 R2HF REFTHES R LR4T,

u 12 13 14 15 16 u 18 19 20

YIII X
18t/h 18t/h

I {n 111 v v VI
18t/h @m/h 18t/h 18t/h 18t/h 18t/h

*
180t/b x) 03
1w T TR

s

<) l<> 2 3 4 5 6

30t/h [ 30t/h 30t/h 30t/h 30t/h 30t/h 30t/h 30t/h 30t/h

]
g
F

1]
03
3
o
—

) -] 2 2z 2
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H4.10 A FHRBIERNB/AERL
247 BT ATHEGT RS R

5 g A P 1 2 3 4 5 6 7 8 9 10
ﬂm%ﬁfﬁﬂ 624 | 1248 | 1872 | 249.6 | 312 | 3744 | 436.8 | 499.2 | 561.6 | 624
#‘ﬁﬁfwﬁlﬂg 039 | 078 | 1.17 | 155 | 194 | 233 | 272 | 3.11 | 3.50 | 3.89
AR ARG 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
#/kpa
PHFPEARRD
% /low 117 147 | 17 | 17 17 |17 w17 | 17 | 117 | 117
REREAEIE 623
fkw
BHREBIhE kw 39.28
432 BRIERIH
BHREFHEBNELS.
A48 &EFEF Ok
HREH 1 2 3
BHRE B I kw 96.22 63.44 39.28
HEBHRAwW ] 32.78 56.94
HHEESHE 0.00 - 34.07 59.18

ME4.8-4. 108 HERE AT LUB H AT 418:
1. BERERREFRKELE FEKES, THHKREAEFAUREKELR
FHAESR. EAERREPREERER “B” AENMA P, ETHBBROETS
HHRLF, FAMPAFHRENRES S BNBEARNTES “H” #XR.
2. 5HEEHRIAL, FR2MTEHAE B IHEM6.22kwhe]63.44kw, J7 R3]
39.28kw, XHPICIEH R ERTFREXRMNFARBERE N, WA KEFTRFEER
SHBRAY, BARUTHR2OMBTRAVEHEEERRL N, tLnEEH
Z5M. EAMERMLES: IRAREHRAMERALE; FEAREH. BAmME
RURBHAMNMERRES: RERERBAMERHEETR. BRNERER,

REFHFHTRRBRTED,
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3. ETHBARNAARGREIRBAREN.28kw, SHEARBREA (FHE6.22
kW) L, T78859.18%. E=FGEP, WHRNWENREF. Z-RBT KN ER
FRNMERERMBRT #E. BEERMNAR S ZEHEBINERRS, FHERA
BRET “BK” BREAZ, WAFKGEKEHRENIS/T0CT, MAT —KME. H
K%, BAT—KRARE, BAKRREMDEE=KH KR, FUBHRRR/D
KL,

44 K N5 ERRRRKEHE

ABM 232 WHERBEETHARARNETRARETRMAREHAS R
ZHREMRERR .

UF=XRREARTERERANRTEAESL

0,=0,=0 (4.10)
0 =4qV@,-t,) (411
0, =KF(t,~t,) 412
0, =Ge(t, -t,) (4.13)

R¥: 0, RAPRESHAGHE, W, 0, EMEZIMNIEEE, T, #HAFH
RBOEHRE, W; 0, EHBEIIMNIEER T, ZEARNKSRAFOAE, W;

Q@ BEAFRAYNFRBRASMER, Wim' - C): V, BRWKABER, o’ ¢, #

BESTEEE, C; to HEIARE, C; tp EARAPHEKER, B2ZN
HIBEKEE to, Cs to HAPMEKEE, W_ZHAPMBEKEE te, C; 6, #H
FREFRKR, B-ZRMEERKE G, kg/s; F, BASBMBAER, o K, H#k
BIOERRE ¥/ @'+ C);

- BABERRYG

= —t) (4.14)
K=a(,-t,)

1
t,= E(t“ +t,,) (4.15)

a. b RETRAEMRL. FURX 4.12) TUHENR:



WHEBRRAKXEMTEALY

o+t
0, =aF(L—2 5 R (4.16)

RIER (410) (411 A (4.16) TEBBITFXRR:

1

l, —t?, bt - tFZ +, _2tn 41N
‘ 1
' | =t | (4.18)
tey =20, +(t,, +1,,-21,) , .
1,1,

MR (4.10) F1 (4.13) PACIHEH, > B, ZHAMGERKE R
G‘(éz ~t) - t, -f:,
. G(th _th2) tn -tn

G = (tn "t;)(tgz "thz)

(tn _tw)(t.gZ —th2)

(4.19)

(4.20)

M4I18 A9 TUEHLSESEARARN, ZHAMKEKEENKER
BERD. YEHBEABEW>WE, —HZ_FNBERKERD, B G2 XH
Gy HTHEENATER CHI2IYERNRENN, REHEENRE
G ZHh G —HARMHBERKERESE.

4.5 KW

EER, BETHREANTENBHERNRE, EPRARKTHAT ZHER
FEAEHR. 2R, ERFARNMAFBEIMERRERT R HEANET
‘&ﬂ%%mﬂﬁmm%ﬁﬁi“%”AﬁﬁmF.W%T%%%E%%*&%%%mm
WA PABEER “H” i, RAEKER LREEKEH R THKENZ

BETHRIRRNEARE S HABARGERN T H BT RRKH THR#TH
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NEI1 0.5 0.57 59.52 40.21 53.98 35.34 95.47 0.0077
NE2 0.49 0.6 59 43.93 51.93 427 21346 | 0.0134
NE8 0.52 0.7 58.52 4241 49.66 40.25 69.65 0.0047
NE9 0.51 0.7 59.85 4494 53.19 42.63 12425 | 0.0077
NE12 0.48 0.85 59.71 4.1 52.86 4241 65.14 0.0044
NEI1 0.47 0.69 57.66 45.24 53.72 4.11 63.22 0.0033
NE10 0.51 0.7 60.01 40.73 4791 39.69 23.78 0.0019
S1 0.32 0.34 60.67 45.08 542 4375 50.47 0.0033
3 0.2 0.26 61.49 43.45 52.04 41.55 50.82 0.0038
S4 0.1 0.26 59.97 39.43 50.63 39.58 16.46 0.0014
S7 0.13 0.27 58.82 45.12 513 44.27 19.55 0.0011
S8 0.13 0.34 59.82 46.27 51.93 44.41 14393 | 0.0081
S9 0.26 0.47 59.22 4728 54.05 25.7 105.17 | 0.0052
S10 0.27 0.55 58.11 39.02 56.17 39.02 71.24 0.0062
S11 0.3 0.59 59.85 42.18 51.93 42.18 38 0.0028
S12 0.35 0.63 60.33 42.78 49.36 42.78 48.53 0.0036
S16 0.34 0.67 60.49 40.32 57.55 3835 11.44 0.001
S17 0.35 0.69 59.11 45.12 53.42 42.78 79.91 0.0047
S18 0.35 0.69 60.04 46.69 526 44.98 66.98 0.0037
SE2 0.51 0.63 59.04 44.34 52,97 43.89 85.25 0.0052
SE3 0.52 0.66 60.19 44.45 519 4322 76.76 0.005
SE4 0.51 0.56 60.86 43 5297 43 114.3 0.0085
SES8 0.5 0.64 60.67 44.79 55.76 39.95 99.15 0.0066
SE9 0.4 0.57 59.56 44.75 51.41 43.6 82.42 0.0051
SE10 0.47 0.62 59.71 4181 50.67 39.32 59.61 0.0045
SE13 0.48 0.63 59.37 47.24 53.13 45.64 48.83 0.0025
SE14 0.41 0.61 59.78 43.56 52.22 42.18 117.74 | 0.008
SE15 0.43 0.63 60.45 42.52 53.23 40.73 4435 0.0033
SE16 0.41 0.65 57.4 433 51.07 4431 72.11 0.0042
SE17 0.4 0.68 60.01 44.38 51.19 4155 191.12 | 0.0125
SE18 0.42 0.69 59.22 44.82 51.03 44.M 0 0
SE19 0.43 0.71 58.85 46.43 55.24 44.94 0 (1}
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WHEERXFW T RN

2011414188 41
NEY | ZHE | 4% | 4% | 8% | 8% | 8% | 4% g
RS Mtk | MEK | Sk | &EK | &tk | KEIK | KKE | (x10°
EAhrL | EHP2 | BRE BE A B (t/h) | GIh)
(MPa) (Mpa) C) §0)) «C) «c)
N1 0.41 0.42 62.68 42.11 57.33 42.18 119.84 | 0.0103
N3 0.51 0.61 58.48 46.53 55.13 47.99 210.75 | 0.0105
N7 0.33 0.58 61.56 46.61 51.03 45.64 28.68 0.0018
N8 0.51 0.63 61.27 39.58 478 46.31 61.02 0.0055
NE1 0.5 0.57 61.53 41.44 55.91 36.34 94.99 0.008
NE2 0.49 0.61 61.08 45.42 53.72 44.15 20932 10.0137
NES 0.53 0.7 60.19 43.71 513 41.59 69.49 0.0048
NE9 0.52 0.71 61.83 46.39 55.02 44.01 123.01 | 0.0079
NE10 0.52 0.71 61.72 42.11 49.36 40.92 23.16 0.0019
NE11 0.47 0.7 59.52 46.72 55.54 45.57 63.06 0.0034
NE12 0.49 0.85 61.56 45.12 54.61 43.86 64.71 0.0044
s1 0.33 0.35 62.57 46.5 55.91 45.24 49.85 0.0033
S3 021 0.26 63.65 44.75 53.64 42.82 48.59 0.0038
S4 0.11 0.26 61.79 40.44 52.26 40.21 16.21 0.0014
S7 0.13 0.27 60.75 46.65 52.97 45.76 19.2 0.0011
S8 0.12 0.35 61.64 47.62 53.45 45.79 140.9 0.0083
S9 0.27 0.48 61.04 49.78 56.84 25.74 111.23 | 0.0052
10 0.28 0.56 59.97 40.06 51.73 40.06 76.09 0.0063
si1 0.31 0.6 61.68 43.86 53.9 43.86 38.41 0.0029
s12 0.35 0.64 62.2 43.89 51.07 43.89 47.86 0.0037
S16 0.35 0.67 62.16 40.92 58.96 38.76 11.28 0.001
S17 0.36 0.7 60.9 46.72 54.91 4427 78.45 0.0046
S18 0.36 0.7 61.6 4821 54.32 46.46 67.68 0.0038
SE2 0.52 0.63 61.08 45.87 54.72 45.38 83.66 0.0053
SE3 0.53 0.67 62.2 45.61 53.45 4438 74.24 0.0051
SE4 0.52 0.57 62.91 4423 54.5 44.23 110.1 0.0086
SE8 0.51 0.64 62.57 46.24 51.73 4141 99.55 0.0068
SE9 0.41 0.58 61.38 46.09 52.82 44.9 79.97 0.0051
SE10 0.48 0.64 61.38 43.15 52.16 40.48 58.77 0.0045
SE13 0.49 0.65 61.16 48.62 54.57 47.06 41719 0.0025
SE14 0.42 0.61 61.53 44.82 53.83 4349 116.5 0.0081
SE15 0.44 0.63 62.27 43.34 53.09 41.7 38.44 0.003
SE16 0.42 0.66 59 44.64 52.52 45.72 71.4 0.0043
SE17 0.41 0.69 61.75 45.72 52.64 42.86 186.8 0.0125
SE18 0.42 0.7 60.78 4621 52.52 46.05 0 0
SE19 0.44 0.72 60.56 4791 56.95 46.39 0 0




WHEBRRAKXFMTEALL

2011414198 g4
NEY | Z8E | 8B | Z&E | 4% | 4% | Z4% | 4% | AR
& Mtk | REK | @8tk | &EK | &btk | KEK | &EE | (x10
EAP1 | EHP2 BE BE B B (t/h) | GIh)
(MPa) | (Mpa) ) (T) (T) (C)
N1 0.41 0.42 62.13 41.96 56.92 42.03 120.88 | 0.0102
N3 0.5 0.6 51.73 46.39 54.83 47.84 21584 | 0.0102
N7 0.33 0.58 61.08 46.5 50.78 45.53 29.23 0.0018
N8 0.5 0.63 60.6 39.35 47.06 4591 60.47 0.0054
NEI1 0.5 0.57 60.94 41.44 55.76 36.23 97.6 0.008
NE2 0.49 0.61 60.56 45.5 53.53 44.19 21401 | 0.0135
NES 0.52 0.7 59.67 43.79 51.07 41.67 71.03 0.0047
NE9 0.52 0.7 61.27 46.27 54.68 44.01 124.87 | 0.0078
NE10 0.52 0.7 61.3 43.04 50.37 41.14 26.56 0.002
NE11 0.47 0.69 59.11 46.65 55.17 455 63.19 0.0033
NE12 0.48 0.84 61.08 46.87 56.02 4531 72.85 0.0043
S1 0.33 0.34 62.01 46.35 55.61 45.08 50.7 0.0033
S3 0.21 0.26 0.28 6298 44.75 53.35 42.89 50.07
S4 0.11 0.26 61.83 40.84 52.16 41.25 16.02 0.0014
S7 0.13 0.27 60.27 48.02 57.51 43.45 25.98 0.0013
S8 0.13 035 61.2 47.43 53.09 45.53 141.68 | 0.0082
S9 0.27 047 60.63 41.72 54.32 25.25 98.02 0.0053
S10 0.27 0.56 59.34 39.91 57.14 39.91 76.24 0.0062
si1 0.31 0.6 61.04 43.71 53.23 437 38.31 0.0028
S12 0.35 0.64 61.53 46.69 53.61 46.69 61.92 0.0038
S16 0.34 0.68 61.83 40.73 58.22 38.69 11.03 0.001
S17 0.35 0.69 60.56 46.46 54.64 44.15 78.79 0.0046
S18 0.35 0.69 60.94 48.1 53.68 46.24 67.82 0.0036
SE2 0.52 0.63 60.45 45.72 54.32 4531 84.88 0.0052
SE3 0.52 0.66 61.72 45.53 53.13 44.34 75.09 0.0051
SE4 0.52 0.56 62.31 44.01 53.87 44.01 109.79 | 0.0084
SE8 0.51 0.63 61.94 45.91 57.06 4122 99.32 0.0067
SE9 0.41 0.58 60.97 4594 52.6 4.71 81.1 0.0051
SE10 0.48 0.63 61.01 43.12 51.9 40.36 59.3 0.0044
SE13 0.49 0.64 60.78 48.43 54.32 46.83 48.14 0.0025
SE14 0.42 0.6 61.12 44.86 53.53 43.34 11743 | 0.008
SE1S 0.44 0.62 61.72 43.15 5242 41.59 38.1 0.003
SE16 0.41 0.66 58.48 44.53 52.38 45.64 73.12 0.0043
SE17 0.41 0.69 61.38 45.57 51.78 44.08 179.83 | 0.0119
SE18 0.44 0.7 60.41 46.13 52.38 45.94 0 0
SE19 0.43 0.72 60.23 41.72 56.66 46.21 0 0
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WRBNKEME PO

2011414208 $ 41
AW | CRE | CHE | 48 | 4% | 4% | 4% | 8% | k&
&% | Rk | MEK | &K | &EK | &tk | ZEK | KKR | (X10°
EAPL | EAP2 | BE A B"E R (t/h) | GIm)
(MPa) (Mpa) C) §8)) () ()

N1 0.42 0.42 62.61 43.04 57.73 43.19 123.3 0.0101
N3 0.51 0.61 58.33 46.87 55.21 48.25 213.34 0.0102
N7 0.32 0.58 61.56 47.13 51.52 46.13 29.9 0.0018
N8 0.51 0.64 61.12 39.8 48.95 46.8 70.29 0.0063
NE1 0.51 0.57 61.49 42.03 56.25 36.68 97.16 0.0079
NE2 0.5 0.61 61.04 44.82 529 43.63 198.08 0.0134
NE8 0.53 0.7 60.19 44.11 51.45 41.93 70.26 0.0047
NE9 0.53 0.71 61.79 46.76 55.17 44.41 124.56 0.0078
NE10 0.53 0.71 61.38 43.6 51.23 41.44 28.43 0.0021
NE11 0.48 0.69 59.22 45.27 53.57 44.23 57.21 0.0033
NE12 0.5 0.85 6138 45.53 54.68 44.31 65.8 0.0044
S1 0.33 0.34 62.31 48.1 57.63 46.76 56.28 0.0033
S3 0.22 0.25 63.46 41.7 48.88 39.95 30.05 0.0027
S4 0.12 0.26 62.23 43.08 54.83 43.6 18.98 0.0015
S7 0.16 0.26 60.94 39.8 49.81 3891 14.68 0.0013
S8 0.16 0.33 61.68 46.72 52.16 44.9 127.28 0.008
S9 0.29 0.46 61.08 46.91 53.19 24.74 88.2 0.0052
S10 0.3 0.55 59.85 37.35 53.45 37.35 60.06 0.0056
S11 0.33 0.59 61.56 44.49 54.46 44.49 40.22 0.0029
S12 0.37 0.62 62.05 45.12 52 45.12 52.59 0.0037
S16 0.36 0.67 62.16 35.34 48.39 34.04 4.94 0.0006
S17 037 0.7 60.82 48.02 56.4 45.64 86.12 0.0046
S18 0.37 0.69 61.53 49.48 55.61 47.5 73.97 0.0037
SE2 0.52 0.63 60.9 46.24 54.98 45.83 86.03 0.0053
SE3 0.53 0.66 62.16 46.01 53.72 44.79 75.95 0.0051
SE4 0.52 0.57 62.83 45.34 55.51 45.34 118.87 | 0.0087
SE8 0.51 0.63 6243 46.39 57.59 41.73 99.55 0.0067
SE9 0.41 0.58 61.42 46.31 53.19 45.16 81.96 0.0052
SE10 048 0.63 61.49 43.56 5242 40.77 59.44 0.0045
SE13 0.49 0.64 61.3 4891 54.91 47.32 48.38 0.0025
SE14 0.42 0.61 61.68 45.16 54.61 43.75 121.72 0.0084
SE15 0.44 0.63 62.16 43.82 53.57 42.11 40.23 0.0031
SE16 0.41 0.66 58.92 44.86 52.6 4591 72.11 0.0042
SE17 0.41 0.69 61.68 47.13 53.38 45.53 198.75 0.0121
SE18 0.44 0.69 60.45 46.65 529 46.43 0 0
SE19 0.44 0.71 60.33 44.79 53.31 43.86 0 0




WHRBRRXFHHFEEX

2011%1A218 841
SR | 88 | 24T | 8% | —4% | 4% | Z4% | 4% A
&5 itk | MEIK | &tk | KEIK | &8tk | &FK | KK | (x10°
EAHPL | EHP2 | BE BE B 1A (t/h) | GIm)
(MPa) | (Mpa) ) (t) (T) )

N1 0.41 0.41 63.05 43.86 57.99 44.01 12198 | 0.0098
N3 0.53 0.6 58.82 46.83 55.09 4821 206.53 | 0.0103
N7 0.32 0.56 61.94 49.52 54.28 48.47 35.85 0.0019
N8 0.53 0.61 61.56 33.14 39.25 3735 2.26 -0.0003
NE1 0.5 0.56 62.09 40.96 55.35 35.23 88.53 0.0078
NE2 0.5 0.6 61.6 46.31 54.54 44.86 21357 | 0.0136
NES 0.53 0.69 60.67 43.6 50.81 41.51 64.36 0.0046
NE9 0.52 0.7 62.31 415 56.06 45.05 127.59 | 0.0079
NE10 0.52 0.7 61.94 45.08 53.31 42.86 32.09 0.0023
NE11 0.48 0.68 59.78 4594 54.46 44.79 58.39 0.0034
NEI2 0.49 0.85 61.94 46.35 56.21 45.46 69.96 0.0046
Sl 0.33 033 63.09 44.94 53.87 43.82 41.52 0.0032
S3 0.22 0.25 64.21 41.51 48.95 39.73 273 0.0026
S4 0.11 0.26 62.87 43.19 55.06 43.52 18.44 0.0015
s7 0.15 0.26 61.3 49.07 56.32 48.1 2297 0.0012
S8 0.15 033 62.31 48.39 54.16 46.43 14129 | 0.0082
$9 0.28 0.46 61.56 45.76 51.82 24.58 76.61 0.0051
S10 0.29 0.55 61.08 40.18 50.07 40.18 4231 0.0037
Si1 0.33 0.59 61.98 44.53 54.16 44.53 38.31 0.0028
S12 0.37 0.63 62.49 44.94 51.48 44,94 48.36 0.0035
S16 0.36 0.67 62.68 44.34 60.11 42.82 11.66 0.0009
S17 0.37 0.69 61.42 47.13 55.39 44.79 78.27 0.0047
S18 0.37 0.69 61.94 49.81 55.51 47.8 71.61 0.0036
SE2 0.53 0.64 61.64 46.13 55.02 45.87 82.27 0.0053
SE3 0.53 0.66 62.61 46.5 54.2 4527 76.12 0.0051
SE4 0.52 0.57 63.39 45.83 56.1 45.83 119.18 | 0.0087
SE8 0.51 0.64 63.13 4717 58.44 42.18 100.43 | 0.0067
SE9 0.41 0.58 61.98 46.65 53.53 45.57 80.65 0.0052
SE10 0.48 0.64 61.86 44,01 52.93 41.29 60.14 0.0045
SEI3 0.49 0.64 61.6 49.4 55.35 47.84 48.83 0.0025
SE14 0.42 0.61 62.05 45.61 54.68 4423 11923 | 0.0082
SE15 0.45 0.64 62.72 44.6 54.42 42.86 41.1 0.0031
SE16 0.42 0.66 59.41 45.16 5297 46.21 71.58 0.0043
SE17 0.41 0.69 62.16 415 53.94 45.94 199.86 | 0.0122

SE18 0.42 0.69 61.08 4691 53.27 46.72 0 0

SE19 0.45 0.71 60.9 45.05 53.68 44.15 0 0
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WRERRXFMEFAEX

2011414228 $41

SR | —REM | &% | 88 | 48K | =48 | =4% | —4% #E

G | SUKESD | MiElK | &4k | BKRE | &K | KEIK | Kif# (X10°
P1 (MPa) | /P2 | BRE ) R T (t/h) | GIm)

(Mpa) C) ) Q)]
N1 0.42 0.42 60.11 4296 55.31 42.92 12385 | 0.0089
N3 0.52 0.6 56.28 | 46.09 52.71 47.06 208.25 | 0.0089
N7 0.32 0.58 61.72 | 48.73 53.31 47.69 33.98 0.0018
N8 0.52 0.63 61.68 36.75 4587 | 42.78 44.27 0.0046
NE1 0.51 0.57 59.41 40.4 52.86 34.78 89.59 0.0071
NE2 0.51 0.61 5896 | 45.34 5245 | 4427 221.54 | 0.0126
NES 0.54 0.7 6049 14337 50.52 | 41.37 63.75 0.0046
NE9 0.53 0.71 59.37 46.43 5342 | 44.41 130 0.007
NE10 |0.53 0.71 59.41 44.86 51.86 | 4267 | 3467 |0.0021
NE11 048 0.69 59.52 45.79 5435 | 4471 58.9 0.0034
NE12 |05 0.85 61.75 46.09 5587 4524 | 6931 0.0045
Sl 0.33 0.35 60.23 4322 51 4222 |4152 10003
S3 0.22 0.26 61.34 39.58 46.01 37.87 | 27.02 0.0025
S4 0.12 0.27 59.89 42.48 52.6 4241 19.12 0.0014
s7 0.15 0.27 58.44 48.25 5398 [47.24 | 23.67 0.001
S8 0.15 0.34 60.01 47.46 5226 | 45.72 14541 | 0.0076
9 0.29 0.47 59.74 44.75 5037 |23.39 78.94 0.0049
S10 0.29 0.56 60.78 43.89 55.43 4389 | 64.08 0.0045
si1 0.33 0.59 62.09 44.41 5424 | 44.41 38.2 0.0028
S12 0.38 0.63 62.46 441 51.67 | 44.71 49.33 0.0037
S16 0.37 0.67 62.61 36.64 5234 | 35.64 7.04 0.0008
S17 0.38 0.69 61.12 | 4557 5349 | 43.3 7042 | 0.0046
S18 0.38 0.69 61.64 49.66 55.43 47.65 72.63 0.0036
SE2 0.53 0.63 58.89 45.57 53.13 45.08 86.88 0.0048
SE3 0.53 0.67 59.89 46.01 5245 | 44.86 81.54 | 0.0047
SE4 0.52 0.57 60.41 45.57 5405 | 45.57 126.66 | 0.0079
SE8 0.52 0.64 60.23 48.21 5885 | 43.75 119.59 | 0.006
SE9 0.41 0.59 59.97 46.5 5267 |45.5 87.5 0.0049
SE10 | 0.49 0.64 60.53 43.97 5219 4122 |62.88 0.0044
SE13 |05 0.64 61.16 44.86 4936 | 43.19 31.64 0.0022
SEl4 {043 0.61 61.3 45.68 54.05 44.38 120.17 | 0.0078
SE15 |045 0.64 62.53 4226 50.33 40.92 29.4 0.0025
SE16 |0.42 0.66 59.52 45.08 53.19 | 46.13 72.11 0.0044
SE17 | 041 0.69 62.09 47.46 53.9 45.91 200.3 0.0122
SE18 |04l 0.7 61.04 46.91 53.31 46.69 0 0
SE19 |0.44 0.71 60.71 44.82 53.45 43.89 0 0




WERRKXFTLEELEX

2011%1A1238 g 41
AR | CHE | 4% | ZRE | 4% | 4% | 48 | 4% | AR
&5 Mtk | WEK | gtk | &EK | KBk | KEK | KKB | (X10°
EAPL | EAP2 HE BE BE HE (t/h) | G
(MPa) | (Mpa) (C) ) c) (c)

N1 0.41 0.41 63.54 43.75 58.66 43.89 1233 0.0102
N3 0.51 0.59 59.3 46.8 54.76 4821 197.3 0.0103
N7 0.32 0.57 62.61 49.48 54.46 48.43 34.63 0.0019
N8 0.51 0.62 62.13 37.05 47.06 43.19 49.56 0.0052
NE1 0.5 0.56 62.75 40.96 55.47 35.01 85.34 0.0078
NE2 0.49 0.6 62.35 47.36 55.83 4598 22143 | 0.0139
NES 0.53 0.69 61.12 44.82 51.6 4248 66.14 0.0045
NE9 0.51 0.69 62.72 47.76 56.02 45.57 123.94 | 0.0078
NE10 0.51 0.7 62.31 45.61 53.64 4334 32 0.0022
NE11 0.48 0.68 60.37 46.5 54.94 45.38 57.99 0.0034
NE12 0.48 0.84 62.57 472 56.8 46.46 69.8 0.0045
S1 0.33 0.34 63.62 42.74 51.19 4.1 3111 0.0027
S3 0.2 0.25 64.91 38.5 4475 36.94 7.43 0.0008
S4 0.1 0.25 63.17 42.92 54.61 4322 17.48 0.0015
S7 0.14 0.26 61.83 49.52 56.36 48.55 22.32 0.0011
S8 0.14 0.33 62.75 47.1 5226 45.16 1174 0.0077
S9 0.27 0.45 62.13 43.79 49.66 24.14 59.58 0.0046
S10 0.29 0.54 61.46 44.49 56.21 44.49 64.49 0.0046
Si1 0.32 0.59 62.57 45.31 54.61 4531 3791 0.0027
S12 0.36 0.62 63.09 45.38 52.56 45.38 50.47 0.0037
S16 0.36 0.66 63.13 36.34 50.37 35.38 5.55 0.0006
S17 0.37 0.68 61.83 46.31 54.16 44.23 70.23 0.0046
S18 0.36 0.68 62.46 50.63 56.25 48.47 72.63 0.0036
SE2 0.52 0.63 62.31 46.3 55.61 46.53 81.86 0.0053
SE3 0.52 0.65 63.24 41.02 54.8 45.79 75.9 0.0051
SE4 0.52 0.56 63.84 46.43 56.13 46.43 115.78 | 0.0084
SES 0.51 0.62 63.35 47.84 58.82 42.89 101.32 | 0.0066
SE9 0.41 0.57 62.46 41.32 54.16 46.17 81.56 0.0052
SE10 0.47 0.63 62.31 44.86 53.64 41.89 61.33 0.0045
SE13 0.49 0.63 62.16 45.16 50.22 43.67 31.19 0.0022
SE14 0.42 0.6 62.46 46.69 55.21 45.34 12023 | 0.0079
SE15 0.44 0.62 63.54 42.48 51.33 41.14 29.38 0.0026
SE16 0.41 0.65 60.01 46.09 53.68 47.06 72.11 0.0042
SE17 0.4 0.68 62.53 48.36 54.68 46.8 205.17 | 0.0122

SE18 0.41 0.69 61.46 47.95 54.16 47.65 0 0

SE19 0.44 0.71 61.38 45.76 5428 44.82 0 0
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WREBAKFMLFAIET

2011414248 S 51
NEY | CRE | CRE | 8% | 4% | 248 | =4% | _8% #E
®g Mtk | MEK | &tk | KEK | &tk | &EIK | &FKE | (x10°
EAPL | BHP2 | BE A & e (t/h) | GIh)
(MPa) (Mpa) ) ) (@ 6D C)

N1 043 0.42 63.05 44.01 57.99 4419 121.98 | 0.0097
N3 0.52 0.6 58.74 46.53 54.94 48.1 205.67 | 0.0105
N7 0.32 0.58 62.39 49.22 54.35 4821 34.9 0.0019
N8 0.53 0.63 62.05 369 46.65 43.22 47.16 0.005
NE1 0.51 0.57 62.2 40.77 55.02 34.89 85.96 0.0077
NE2 0.5 0.61 61.72 46.8 55.13 45.42 22045 | 0.0137
NES 0.54 0.7 61.08 4397 51.26 41.81 64.56 0.0046
NE9 0.53 0.71 62.23 47.28 55.54 44.94 123.94 | 0.0077
NE10 0.53 0.71 62.31 45.38 53.61 43.08 31.91 0.0023
NE11 0.48 0.69 60.15 46.21 54.61 45.12 57.61 0.0034
NE12 0.5 0.85 62.35 46.65 56.43 45.76 69.14 0.0045
S1 033 0.34 63.09 4393 539 42.74 41,65 0.0033
S3 0.23 0.25 64.36 404 48.77 38.54 25.97 0.0026
S4 0.12 0.26 62.83 43.26 55.13 43.75 18.59 0.0015
S7 0.16 0.26 61.34 49.74 56.5 48.69 23.17 0.0011
S8 0.16 0.34 62.79 47.06 52.67 45.12 12121 | 0.008
S9 0.29 0.46 62.2 46.35 53.38 23.62 8243 0.0055
S10 0.29 0.56 61.56 44.86 56.06 44,86 63.52 0.0044
Si1 0.33 0.59 62.46 45.12 55.09 45.12 39.52 0.0029
S12 0.38 0.63 62.98 45.38 5245 45.38 50.47 0.0037
S16 0.37 0.67 63.05 379 54.94 36.9 8.33 0.0009
S17 0.38 0.69 61.68 46.24 54.16 4397 70.98 0.0046
S18 0.38 0.69 62.43 50.44 56.28 48.43 72.95 0.0037
SE2 0.53 0.63 61.79 46.53 55.43 46.21 83.66 0.0053
SE3 0.53 0.67 62.75 46.87 54.61 45.64 77.61 0.0052
SE4 0.52 0.57 63.35 46.17 56.1 46.17 119.49 | 0.0086
SES 0.51 0.63 63.2 47.62 58.66 42.52 101.27 | 0.0066
SE9 0.42 0.58 62.53 471 542 4598 81.33 0.0052
SE10 0.48 0.63 62.46 44.56 53.64 41.67 60.67 0.0045
SE13 0.5 0.64 62.05 45.38 50.71 43.71 33.03 0.0023
SE14 0.42 0.61 62.53 46.35 55.28 45.08 120.17 | 0.0081
SE15 0.45 0.64 63.2 42.6 5242 4125 33.64 0.0029
SE16 0.42 0.66 59.89 45.72 53.61 46.76 72.28 0.0043
SE17 0.41 0.69 62.46 48.1 54.5 46.53 203.62 | 0.0122
SE18 0.44 0.69 61.46 4758 53.98 474 0 0
SE19 0.44 0.71 61.24 4542 54.05 44.45 0 0
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SR | T | C&E | CRE | 48 | =4 | =% | &8 | AR
&S Mk | WEK | &k | &EK | &btk | &Rk | &EE | (x10°

EAPL | EAP2 BE BE g -1, 4 (t/h) | GIh)

(MPa) (Mpa) ) ) ) (G 0]
N1 0.42 0.42 63.8 43.67 59 43.82 123.85 | 0.0104
N3 0.52 06 59.34 46.76 55.17 48.14 201.53 | 0.0106
N7 0.32 0.58 62.57 49.18 54.28 48.17 34.27 0.0019
L 0.52 0.62 6227 36.87 44.56 42.92 30.69 0.0033
NE1 0.51 0.57 62.91 40.8 55.35 3493 | 83.79 0.0077
NE2 0.5 0.61 62.39 46.87 55.47 455 21565 |0.014
NES 0.53 0.7 61.24 44.05 513 41.93 63.95 0.0046
NE9 0.53 0.7 62.98 41.36 56.1 45.08 12246 | 0.008
NE10 0.53 0.71 62.39 45.53 53.83 43.19 32.26 0.0023
NE11 0.48 0.69 60.11 45.12 53.35 4431 53.31 0.0033
NE12 0.5 0.85 62.43 46.91 57.14 46.35 71.87 0.0047
S1 0.33 0.35 63.84 42.52 51.93 41.55 32.79 0.0029
S3 0.22 0.26 65.03 38.46 44.86 36.87 743 0.0008
4 0.11 0.26 63.46 42.67 54.54 43.08 17 0.0015
S7 0.15 027 62.16 49.58 56.62 48.55 2222 0.0012
S8 0.15 0.34 62.79 46.61 51.93 4475 113.58 | 0.0077
S9 0.29 0.46 62.16 44.49 50.48 23.36 64.5 0.0048
S10 0.28 0.56 61.68 44.64 56.36 44.64 64.23 0.0046
si1 0.33 0.59 62.72 45.01 54.87 45.01 382 0.0028
S12 0.37 0.63 63.17 4531 52 4531 47.69 0.0036
S16 0.37 0.66 63.13 36.64 51.56 35.75 6.26 0.0007
S17 0.38 0.69 61.72 46.17 54.02 43.97 70.08 0.0046
S18 0.37 0.69 62.61 50.63 56.4 48.62 72.63 0.0036
SE2 0.53 0.61 62.46 46.61 55.65 46.31 81.29 0.0054
SE3 0.53 0.66 63.5 46.95 54.76 45.72 74.24 0.0051
SE4 0.52 0.57 64.06 46.09 56.25 46.09 11492 | 0.0086
SES 0.51 0.64 63.72 47.65 58.96 42.6 99.99 0.0067
SE9 0.41 0.58 62.49 472 54.05 46.01 80.65 0.0052
SE10 0.48 0.63 62.65 44.79 53.83 4.7 60.63 0.0045
SE13 0.49 0.64 62.35 45.38 51.11 s 33.36 0.0024
SE14 0.42 06 62.75 46.95 56.06 45.42 12477 | 0.0082
SE15 0.45 0.62 62.43 4222 41.18 40.77 2.26 0.0002
SE16 0.42 0.66 60.11 45.87 53.79 46.87 7211 0.0043
SE17 0.41 0.69 62.57 48.29 54.8 46.69 20627 | 0.0123
SE18 0.43 0.69 61.6 47.84 54.24 47.62 0 0
SE19 0.44 0.71 61.34 45.5 54.2 44.6 0 0
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MR | ZHE | 48 | 4% | 4% | =88 | =4% | 48 HE
WY itk | MEK | &tk | KEK | &4tk | KBk | &KE | (x10
EAHPL | EAP2 | BE A BE B (t/h) | GIm)
(MPa) | (Mpa) c) ) C) )

Ni 0.43 0.42 62.31 43.45 57.47 43.67 123.57 | 0.0097
N3 0.52 0.6 58.63 46.27 54.8 47.69 20532 | 0.0106
N7 0.32 0.58 619 48.84 53.9 47.8 35.01 0.0019
N8 0.53 0.63 61.53 36.38 45.94 42.44 45.8 0.0048
NE1 0.51 0.57 6227 40.4 55.54 34.52 88.53 0.0081
NE2 0.5 0.6 61.79 46.5 55.06 45.12 21826 | 0.0139
NES 0.54 0.7 60.56 43.52 50.71 41.47 64.36 0.0046
NE9 0.53 0.71 61.98 46.91 55.31 44.64 12425 | 0.0078
NE10 0.53 0.71 61.53 45.08 53.57 4237 33.68 0.0023
NE11 0.49 0.69 59.48 44.68 52.6 43.75 5291 0.0033
NE12 0.5 0.85 61.83 46.46 56.54 4591 71.87 0.0046
S1 0.34 0.34 62.68 43.04 53.09 4185 40.31 0.0033
S3 0.23 0.25 64.47 39.13 48.14 37.39 22.95 0.0024
S4 0.12 0.26 62.53 4233 54.68 4248 18.39 0.0016
s7 0.16 0.27 61.2 49.33 56.32 48.29 23.12 0.0011
S8 0.17 0.34 62.01 46.09 51.52 4427 117.4 0.0078
S9 0.3 0.46 61.42 4527 526 23.25 82.38 0.0056
S10 0.29 0.56 61.04 44.41 56.17 44.41 65.93 0.0046
St1 0.33 0.59 61.98 44.64 54.42 44.64 39.01 0.0028
s12 0.38 0.63 62.49 45,01 51.97 45.01 50.47 0.0037
S16 0.37 0.67 62.61 36.9 54.98 36.08 8.62 0.0009
S17 0.38 0.69 613 45.76 53.75 43.49 70.79 0.0046
S18 0.38 0.69 61.94 50 55.8 4195 72.98 0.0036
SE2 0.53 0.63 61.94 46.09 55.28 45.76 82.07 0.0054
SE3 0.53 0.67 62.75 46.46 54.35 452 76.12 0.0052
SE4 0.52 0.57 63.05 45.76 55.69 45.76 118.56 | 0.0086
SE7 0.44 0.6 62.16 4531 52.82 43.67 117.75 | 0.0083
SE8 0.52 0.64 62.75 412 58.37 4222 102.16 | 0.0066
SE9 0.42 0.58 61.72 46.72 53.61 45.57 82.65 0.0052
SE10 0.48 0.64 61.86 44.27 53.23 4137 61.51 0.0045
SE13 0.5 0.64 61.6 44.19 50.29 43.26 33.15 0.0023
SE14 0.42 0.61 62.09 46.05 54.98 44.75 121.35 | 0.0081
SE15 0.44 0.63 62.65 42.26 513 40.77 31.97 0.0027
SE16 0.42 0.66 59.37 45.34 53.19 46.31 .17 0.0043
SE17 0.41 0.69 62.09 478 54.12 46.24 203.51  |0.0122

SE18 0.43 0.7 61.01 47.24 53.45 47.06 0 0

SE19 0.44 0.71 60.82 44.98 53.68 44.05 0 0
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Sl | 88 | C8E | 8% | 4B | S48 | 4% | &% | AR
W mEK | MEK | &tk | KEIK | &tk | KEK | Kk | (x10
EAhPL | EAP2 | BRE B BE RE (t/h) | GIm)
(MPa) | (Mpa) ) () () (C)
N1 0.39 0.39 53.57 38.54 48.51 38.39 121.98 | 0.0077
N3 0.51 0.59 50.18 40.88 46.31 41.81 204.89 | 0.008
N7 0.28 0.56 52.67 43.45 46.72 42.52 40.12 0.0015
N8 0.51 0.61 52.6 34.11 39.99 38.35 67.13 0.0052
NE1 0.49 0.56 53.01 36.79 46.53 32.43 90.03 0.0061
NE2 0.49 0.6 52.49 40.44 46.05 39.51 22252 | 00112
NES 0.52 0.69 51.9 39.43 44.45 37.68 71.13 0.004
NE9 0.51 0.69 53.13 42.15 4791 40.32 13599 | 0.0062
NE10 0.52 0.7 52.52 41.14 46.87 39.17 39.23 0.0019
NE11 0.47 0.67 50.78 40.36 45.87 39.35 59.83 0.0026
NE12 0.5 0.82 5297 37.13 44.45 36.94 57.96 0.0038
S1 0.32 0.34 53.64 37.27 42.56 36.57 35.47 0.0024
S3 0.19 0.25 54.87 42.74 49.14 39.73 65.89 0.0033
S4 0.1 0.25 53.31 38.02 45.79 37.98 18.83 0.0012
S7 0.13 0.26 52.34 43.15 47.88 4237 23.67 0.0009
S8 0.14 0.33 52.93 40.4 43.75 38.87 130.7 0.0068
S9 0.25 0.46 52.49 48.39 52.04 21.15 134.69 | 0.0023
S10 0.28 0.54 51.19 36.38 44.79 36.38 60.06 0.0037
St1 0.31 0.58 52.97 38.76 4598 38.76 40.51 0.0024
S12 0.35 0.62 53.23 41.55 46.39 41.55 66.69 0.0033
S16 0.35 0.65 53.61 41.18 51.86 39.99 12.15 0.0006
S17 0.37 0.67 52.38 41.55 46.98 39.61 81.37 0.0037
S18 0.36 0.67 52.9 41.81 45.94 40.54 69.19 0.0032
SE2 0.51 0.62 52.56 40.96 4736 40.77 89.86 0.0044
SE3 0.51 0.65 53.53 41.44 46.53 40.44 84.02 0.0042
SE4 0.51 0.55 54.05 38.02 45.01 38.02 10497 | 0.007
SES 0.5 0.62 53.53 42 49.78 38.13 105.83 | 0.0051
SE9 0.4 0.57 52.75 41.81 46.57 40.58 94.13 0.0043
SE10 0.47 0.63 52.82 39.69 45.83 37.46 69.05 0.0038
SE13 0.47 0.63 52.6 4248 46.43 40.96 49.07 0.0021
SE14 0.41 0.59 52.79 40.96 46.35 39.54 126.82 [ 0.0063
SE15 0.43 0.62 53.45 38.91 449 37.64 40.34 0.0025
SE16 0.4 0.65 50.67 40.92 46.53 41.81 82.18 0.0033
SE17 0.4 0.68 53.09 42.67 47.02 4141 231.05 | 0.0101
SE18 0.39 0.66 52.22 4237 46.61 42.07 0 0
SE19 0.43 0.69 52.12 39.88 45.24 38.87 0 0
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