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Exergy—ORC & /L2 MmN EBIELNE /1
BN ARNBIN 4B

MiesLAE R (P E) AR KEL FERF

PE: AHHTEOER ORC 2 KR HE TR, VAN T %% P R i
JIEETT TR R TRV 5 S XU A 22 2k A5 P ) B ARt ot

S HLAIZAT T DL B T, 22 T 0 i P AE S R MG b BA AR R DB R A B v 2
I, 0 E ) AR G, BN A B 5 T B A RS

B 3 ORC I P AN T HAUE T AT LA B E M R AR, S E LEmRE, &
B, HARIRSNDN, Bk N, EERERERANEATRES S

REEW:  WEAMIA], ZRPANIET, R 2 HET

WE.
ek £, BORF| Exergy (EEE) A FPKFIZEFHEARIZH TG A, C&tk, &
it AFEHRIE T 2 670 TRARRGE. -
e = KF| Bagnore Hi# k H 1MWe (PR 150°C, KABHD
+HH Pamukoren Hi# & H 4 X 22.5MWe (M BGRE 178°C, =)
+H H Kipas Holding Hif#{ kK H 2 X 25MWe;
+H H Sultanhisar HiF & H 2 X 14MWe;

+ B H Unurlu #h# vk B 2 X 12MWe (MR 145°C, 9)
+ HH AKCA ENERJT Hudh'k& e 3. bMiWe (HE R BE 105°C, 234

R OB A LA R, RGeS A, B S5 GEHL TR —
JCHL T ILECAS IR R H#AR . O T3R5 Exergy & Al UL -0 #4043k 1) 0T 1 ok, e Je 7
2011 4F T HHHIKE “HPgoy 27 %, 2013 AR 2 A ARE R K4 F3R “2013 Fix
BQIF SRS 2. 2014 FHIFE “ Wb RGED AL

AL H B W TE AT ML B TR 2 25 1420 & IO B8, 2 A WL T 0% 7 2 25 78 ENEL &t
1/ SE A1 Bagnore M) . I H N H BT A SRR 2 FAE I Z B A HLE

1. 48

i AP GIE MR RZEXEA IV R FsL b, Wiy B A R eEHEEYA
BoE, thanmcnd .

EHHATIL, BEMRETFESENRE, FHELKRE T 50 24, R 7 I &N E K% T
FiAR (Di Pippo, 2005) .

R ARFESE FAF 20 e B840, B Ljungstrom (= [AIiE¥s) F1 Parsons Wi & F T 2875 K K H
(Dixon, 1998) .

K 1B TR mim s 0E PR TR2AASIKE O TR Nt & i s, B msMEE
KA A L2 AN, A T, THRAS W S ANY R4, bjE ARG RS
P4 EEAE

- . ’
K1, A i 2 P = 4 i &
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N T I R ER AR AR T R AL A SR TR AR B ) S A R L A

B A IR — AR ERR T2, 2B TNk, ga 7 gt Dyt 5 A X (Dixon, 1998
- Lakshminarayana, 1986) :

I = uca - wcy (1)

A u 2

C. e AN L V) 1) 43 B
1 RFEFIA AL
2 sEiETFH Ak

TR AR, N T BRI, N — E R T 58 =0 s i Ctl
KT Ct2,  FBZRsmm bl URA A 0E PR 2], e BAREAN DR JEEE, FEErH O
(5] J&] T

AR L 202~ S T RE R PR B DA/, 3 T 28 S IK N (5 ) T B 2 93/ () (UL<U2) o

mH, W% RS, K TR N 78, IKZERFIE S B A, e AR,
EARFA A S AR (Poling et al,. 2000) .

BRI, AR 20T T K Z0R TG — R AV PR . I EE 2 smbIrEm, N 7R B e i
PONHUT), FECRRHI BRI . BHTIXFE, Ljungrom #F R T Ath i) s Ml e 2 GE T, Bk
LI L Dok 2 ) K

mH, HTEHER ERARRREMEK R RZRHEIE , &P 0ot K,
RIS /N Za Pt 2 anith

DRI, A D RIS B BT A SR ORI I 7 5Kk 2 28030, A i 202~ T 2 PR i)
A EN, FEHT LKA R GER TR

X ) R R A 1 BSOS RT ¢, 8 A Wl Bl iRLE T BT K o

2. Exergy ARBIZEHRNET

FEHBHROR BT, AR AGE s T R IR R, H5RREE, THRRAX S FEAEHLL
i, BRI TSR, AR AR EL (Poling et al , 2000) :iXik Exergy HE#r% B2 20
ZFH T HHOIEIR R ) o RORIX R AR R BR G seE 1 o

WREEFEFAILE AR, BIEEXHREY, Exergy AR E ik BIEN U AT
BN 152 A, SEEuR:

BUBR 5 T 53 Hr

HAE PRHMEIR A, — MR- (LU, FROVBRARRE /RPN E . XM B RS
PRI E gk 2 BIR S, BT T mER, AR 3 Y.

MAERAREFEL L, RITFAEZANR (B2 790 wRE—NRE .

SR/ Z R EIRBEANS, BTV TREE QAR E, /MRS A RA 3 ET .
IXEERE DA TAE, NEEK TR BhEA M Za L 2) .

1z0.000%

VIBRATIONS DURING START UP

100.000%

BO.000%

g
g

e red Vibrations / Refe rence Value (%]
B

o
8
?

:

o.ooo

!‘w
4;,.-'/

e eSS

1000 oo 3500

vibration Reference Value from ISO 10816-3 for large machine (300 KW < P = 50 MW) in new and clean condition with rigid foundation
K2 Jashimiikah
1 H, B A R s B AR, A = MAIEAAE, JF Hor A AT R AR AR T A
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R RN HIEH Fo
FAkBh 1550
v i) 7)1 AR S o M w7 o1y /| P = 5821w PR S0 AR b e P
P V- KRB R TT A
REWRE AR GE TR H AT LU — mi i R, B R MU T A0 . e 25 — 2T LA
e A R AT el R R 7 2K o
BT REANRRA, 2R E TR LS B R s b, AR ER A, # e TKE
U 51 AR ) BRI 2%
Bl AR aEFa] DUE P s ARV L, RVFEE P AN DA E iy, ke85 )
TRIFAAZ, AT BLER i A T IE AR
e, HTRESIAEZANHLE RREZANID , MEhRBEUN, ARH0E TR, 2iE
P BA S AR S R (I 3D .

120.000%

PERFORMANCES

T w””
BOODOH |

1) lsantropic [ n nominal
2
#

A0L000% |

0000 | f
0.0 20.000% A0.000% 0000 BOLOOTH 100.000% 130.000%
Load [%]

K3 Bzl ErERETE I
LRSS G A MR R UE - A3 20N . Bagnore MR ) XGRS ) JE
B &2, R ZEDRIEA RS, A ERERE.

3.BAGNORE H”HIEW LRIk EF

BAGNORE Hi#fHE ) 2235 T Exergy MR NIEPHLA, ZHLACT 2013 FRIHEANE4T (Di
Pippo, 2005) . Zi&E A4 ENEL 4068 S8EHR], FF 2225 7E Tuscany KIX KIEES T HY Bagnore Hb
HH],

Bagnore Hi#\37 @ T KIS Hu A6 2, 120 A2 2 S0 1 KON AR B il s R e #4a [5] . iZ3t
IS O I RO, il N R AR, 18 B 28RS Bagnorel S A 2878705 F, B
HRA DS DA 40MW, A 78 J5 B A SR 7K ) /N X AR RE

MRHARRNIET, 1ZEAR R L0818 B R A TR B IR R AR . SRR B AR Y AN T 7

ORC XUAE R HLAL 5 HLALE B %%, R IR E R 150°C. O T SA M M A [l
i, DA UM AT

P 1 TR ) SR T PR (R e, SR A TAE TR b, A MERGERAIK
B R HIA RS, RRENEHL TR, ARR RS R T .

Bagnore. AUIRFH Hi IR I LKL B
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> J T il i
|| !
B——— ==
ST B ——

K4  Bagnore XUEMHLFE | JRFE K]
Bagnore HiF L) 4nlE 5 Fan, EH 4t B R

K 5 Baé;;)re XEA )
Fo R T TAE S5 AT, FRATTXS Bl s P AR I 2N R 8 R 3T T b, E BRI
WIS, HAEMIER LT 1.

# 1 Bagnore HJ XA & ITFEESH

ZH AL HE
N ZEIR - 1.00
JUR LR [kg/s] 18.6
BN [C] 115.6
HiNJE S [bar a] 8.0
HEAH & [bar a] 1.1
SRS [kJ/kg] 75. 4
K 2 - 7.7
JEEE - 7.27

TR A, EEEARERAERAIUNS S, S8 EINE 2 .
&2 HUAERAAR R E T E RIS

ZH B BB T FRET
Lt [rpm] 3000 3000
KA - 2 4
K [mm] 940 800
BRER (mm] 886-910 740
e [mm] /0 13; 50K 44 5/ 36; 5K 54

3 PR R B RCR LR K 3.
R 3 i AR sGE T E B ReR

ZH B T 17 E T
PR B ReR - 80% 84.5%[6]

PO R A S i e, dEWIE S T Bagnore ML) 1217
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4. Exergy ARIMNZENERBNIRIETHERE

RSCHR, MU R A TR S RIB NS EIIER RS, T 2R AESE, £E)
TLAEIR R G000 B N Sh AR (s . S5 B E ) JEFF LR (DI Pippo, 2005) , XEeJEIEH R4
H5 F ARSI & RS, I 2 AN E ) FIENL TR, % 2R B R ik, 1
IAEFR . AL NEAER (6T VAR BEATRHR,

B 6 RN T B, SR EIE RGN T2 K ) R B i, b e

BRI, S5 BRI R O G R, B, 7R AT R 555

GENERATOR

m— [ e
= G
----- L
L | S
31 |
T | |
o |
..... »)
fprers .
S
i
Ul L
L Baas Y - e
N 11 e
HOT  COOLED s HOT  COOLED L
GEOTHERMAL FLUID GEOTHERMAL FLUID GEOTHERMAL FLUID GEDTHERMAL FLUID L8
6 T SRR T R SRR

CLHATAOIN T ZKT, BR EAUER 2 5 W P AIEAR R G, ZOR DR R PR
METFHTAENTRZIK, XEE il 2288 (Di Pippo, 2005) .

AIE T4t T A FRER T R ek, Fsg b, ERET PR 2 A5 ) TR,
WA RACRL S8, SOVF RGNS — ORI &5 TR SR A ERI AR AR 5 .

SR, WAL TR L AU N, R AT B A, R T B SRS BRI,
PR Dy 288 B0 380 P K A L 2 I K

HL b, WTRE T, EE AR ERATRER

[, X TR A AR E, [AOE ARSI IIREEN

SR, AR AGE s T AR TS BRI R S 2 A R E, T USRI R =
[BIFATRE (LK 8) o AVFRIEHAENIE Y, FI REFE-FRAOVEEAAE, AR T30
S EXCPVEARATIT AN

yis

o T

| e —

ES £ RiE T
(TR TR A0 VE 2 I S04 R FRAE 6 20 1 P o I 00 2RI T 2 S0 R R e

5
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4, P> TR ERE T R, KR IR . IR, R TR R R B RO
B iR ALY AR
BRAh, R EE RS MERR IR T AR, Sk B R A

4.1 Denizli ZEIHHLRAER HZEF
Exergy Azl T B H 1 Akca Enerji f) Deniali-Tosunlar #i#d7, iZHh#iz A

o | JHOHHHUKIRE 350 ton/hr
o hIARIAEE 105°C
® IR IR 60°C

® AHUKANLERE 15°C

o AHKHEE 20°C

® ENIENEIHE 4

NT VAR A R IIEAREYL TR RS, T LA T 7382500
BT T AN FEAA R

LR IR S5 T 5 R134a 8 T

KU FIPEI R FH 57 e A R245Fa 9 T

AT, BRI AU R 4 s,

#% 4 Denlizli-TosunlarORC XUAIE PR B i B 172 HL AR i 2 2644

S LX) A€
LA ORC BEHR N 1R & [C] 105
A ORC BB Py N [C] =60
Je s E [C] 5.0
Z U R - 82%
AP ENUR R - 70%
R ML - 97%
TR AL - 95%

IIMTEER IV 5 Fon, LR T 4 L& i D, JF DlAan i D R iR 2 N1y 2k
s RISE LR 0830 57 T e oh TN

%5 Deninli tosunlar Hu#EL ™ 4 FAS [F] RFEIA AN T A2 & 4t D

TAEE 7 2 T FBINE dELND P

i ) 5T ke 1. 00 1. 00
LRSI R134a 1.08 1.03
FE e 1.18 1.15

EAL A R245fa 1.19 117

FEERTEOLT XU S A A F Gk i A BLAIL A A v A B #A B0 T ) RGERCR It 20%.
2 T T B (R U/ 1 AR A AL T o [ e A A AN RT3 453 2R A5 21

AR 9 FioR, Exergy il Denzli-Tosunlar ORC XUFEIA AT, , FF R HWAREEIR, J&—
MERFIRUE DTEA R GE, RAKR AT A AR A TTE R . f AL R245fa 2K
RIR] B R D, i AR 225 [ #is o

Denzli-Tosunlar HEL S ITERER 2 T PR AR GE T, %151 2 SR 1 XU #4351 7)
a3k &2 5.
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HOT cc:::-LED ._,

GEOTHERMAL FLUID GEOTHERMAL FLUID

(3 eI 05 S E b1V i G T =
Exergy AR Wit 2 KW FARR &, AT EKPIBA RS TR, EER S50

T
® hIhE 4. 00MW
® LI 3
® HEH 1
® [REH 2
® iR 1500rpm
e REHIT 1450mm
5. &t

AR 1 Exergy BRI T R THURAETT A 1ZBORTT S Exergy 2] 2 I 5L -
FEAI A 1B AR AGE T MU R A S 122 R, IS B8 AU RE T REAT T T, 1%
R ET R B FAE A B (KIS T2

LIS NIRRT IAR R, CRAEMIAT L 2B ORC 4RI & T h R RIIIE. ZAHIAH %
$EAE ENEL 2% (5 BE R 4E A1) Bagnore 1, HIEE A TH R LEIEH (O XUIE IR 2 P15 4. B%. JF AR
BefbBeit o ORC A2 s Z -1 2 IS IR I BOR BN SRz AT, W&

Z IS E T AT IR AR R ISR, Rl NIRRT RERIE /Y, i SMW
PAF, AEIREART 120C,  BUAARBUR SR ARE FE 2 A BRI .

ZR EFTR, T Exergy AR MR AE PIFIL A WT:

1. Exergy BE FS5ESA N THEFHILE, HAEEESNECER.

2. EBxergy MIRRINIE TSI 150 brul, HHEIRSIAER /D,

3. Exergy RyaE PRI A B 2 kit SRSl ESEI 2 I IR N T g
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>k F (ORC) 1A IR B Y75 1B 55 Tol 18 Lt 4
RIAR BEATRIR

AEE FHRA CtTRFE AHAE ERF RS
(1] Vs aR R FEA RN S, [2] TR ZIRRALIFREAR ARG

Zhu Yan-Jun[1], Ling Da-xin[1],Ye Ya-To,[1] ,Zhou Qun-long [2],Wang Tai-yu, [2]Wu Zhi-Ren [2]
[1] Huaian huadian environmental protection machinery manufacturing co., LTD
[2] Ningbo HULIAN JUNENG environmental protection technical limited company

WAERE: s R d R 150°C LLF BRI AR R AE R, IR 3 3 2G5 r 24
fe, AT BRI REFERE I 300 MJ/to BT S DR AL BB, (EIA R, fRRiARE, AT KA (ORC)
A ENSCH SRR #0 R L AR SC LA 300 J5 0/ 4 B 4 A A0 25 RS TR IS B5 T AR 0 9, R A (ORC) 7638,
EPGEIREE: 117°C, AR 32°C. ZRKIEE 110°C, dHF 2°C, AELE 35°C, ¥ F 0.5C
LW, XHEE T F R123, R600a, R600, R290 PUFhA» 5 f & FEACE, tHHRESERER, FIFHETEEY
4Pk B, AT L 3377-3930KW, AR 2k 2702-3144 /576, AFAETIHE 0.94-1. 1 F T, 4F C0,
JRHE 2. 25-2.6 J3 T, IEHEEH 1. 99-3. 28 X 10°kj / ho

REEE: ENFRAHE VLS (ORC) KIS T MY R

Abstract: In the process of petroleum refining the failed to use low temperature heat
under 150 C, recycling this part of low temperature heat, can reduce the energy consumption
of refining of more than 300 MJ/t. The tower distillate temperature is low, but the enthalpy
value is bigger, supply stability, more conducive to adopt (ORC) recycling used for waste
heat power generation. Based on the 3 million tons/year reforming catalytic device
rectification tower tower distillate, for example, Uses the (ORC) cycle, the heat source
temperature: 117 °C, the temperature of the cold source: 32 ‘C. Evaporating temperature
105 C, super-heating degree 2 ‘C, the condensing temperature 35 C, super—cooling degree
0.5 °C condition. Compared with R123, R600a R600, R290 effect of four medium, The calculation
results show that the tower distillate of waste heat power generation, Can generate
3377-3930  kw, Increasing electricity2702-3144?00" yuan/year,Coal can reach at
9456-11000T , CO, to reduce emissions of 22466-26140T, waste heat to reduce emissions of
1.99-3.28

Key words: low medium power screw organic Lang Ken cycle (ORC) distillation tower
distillate effect

—. BhiR

AR S AR ORE 150°C PR RIR B Z BURRBERI A . IR B, Btk KIR R
HREFENATHIRIE R B EME . EiRAEL. WEEE, XU RIR A IE &A= i
4T RIR A PR ER 60%— 80%" 7,

KRR PR R AR A2 UM LH RIS, BONE SR #vEe, 2@ DL YR I&E
HEBC: B2 R in e S EEHE S . R R RHEF AR KA R GH T . HAIEHKAH R EHE
FEPRIR AR I (5 4] R AR P 80%

EAPPUIRREIE B 1 REIR W B ST IR P, NONIREG = A2 7 #5 gy [RILAE 7 23 B AR i = 4 1 [RT AR
H, BXEKX.

(e AR X 38 R SR A7 A A, AT B P J i REFEER I 300 M/t

ARG I RRATIEER 2, BT A0, SFERREMMERGETIERS, REERHTEHRK
RENEFE . WAk, RIEPEA—FERIE, AESHEA SR, WS FRAC, R MERE K.

FE TR IRG VIR 7 B ) — A B A TR IR T, E R RIS e ), A Tl
HERFRR S R 00 s S, RIS =Y N E R Gy, SR e iR Gy CEATE 2R ES)

8
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BAMSMHEAK, HEZH LM 5N FERHE R, T B ARG (BIRE) . B8R,
HTRES, BUSMERK, T2 AR AR P2 R I R B e A1 FLABEA A BN FEIRJZ, fEN
Fasg, I, SEH]F R (ORC) FHHR [E] U FH SR A #h ok H o

GBS PR TR, BEARS (b, ) WO b s R, HE
JE KA ZR A HBINGERE . BTSSR AR CEHEAKT 2000C) , BN AMEREIE XX H
STIGEE AR, TEHA TS AR, RIS TR B A B NGERE,

FEGL 1) T 28 P B TOUAR H 4 o 25 VA FE KV BN TR B N B

XA A A E T 2R Z 6 DU TR AR (R 117°C) 1 300 Jimf / 4 B
AL RS S S TR o)™, A7 AR DL R ik a5

1. BT R (Q=1. 458X 10°%k] / h, ) AURMEAIF, B 5 2= S AR K L, HE
BIPREE, X EE I 5 G

2. WA H (£ 882. 6T), 2574 Se MM IR AR 4733m°, H 492. 4 Wi, /KA 2% 8 &, M IH A 1760m”
144 Wi, 25kw XAl 36 &, HL2EZE 900kw;

3. HHLEAK (£ 1280m") ;

4, iz47 R E OB M N T, S84 32 1420 Jio0)

WK A (ORC) 3R, KX Fp R #ARIROR B, 1 Re gk LR K.

—. REMAEEAT R

BRE T T 20 IR AR P IR SR B AT R T E R R UK &, HEifEs %
AN, HUREEE L THITE B DR AR BN S AL R A TR R, A By e e
JRBAS TR NG, RIS AL BN, 7R, AN I LA sh A LK Eh opL, 1R
DJE I ZIRBEANA B, RSO BRASA NIRRT RN R & 10 B, A3
KR NP TR IR R LB L, 58— N BRAE .

Tc CC Pc Bar
v 6
TR T7 °C o
# A& e Td C°PdéB%ar "
VS
JM L2°C
i 7
H LB IEFR(ORC) 4
5 c WA 32°C
ki BHET A
10 °C ‘
WA 8
. _» ;
a d Tb CPb Bar Ta C"Pa Bar

A1 KRIORCHERATUE di A E KA R

1 52 R A (ORC) 3R M EE TR tH R B AR . LIT°C RS TR OB R, FEN BAR K
RS (4 TR RS A B 40°CARE, IR PR (8) IR IS T., P BT ES P, JEF
KA AT, KRN T, PRI, RILZRIIE RSB (B) . Hsh B (6) K, ZhFHL(5)
HEA L T, P RARESIE BN FAEESS (7) B3] T, PAPIRES, FANBUE B) FHEF P, i&1E
RIS (4) PR, FERT AR — AR . Fridsiapl (5) . AIARIEARIR A B3 h &L 2
RS HCRIE R R HLERE AT I K 2 7T 4L -

FES B -6 I E, S DR B AL Z e T3 1, B DUR A BEACR Y BRI 25 R0 T3&
20
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A = T P h EDiE % | Ap iR | AEE U | RE
C Bar kij/kg | kj/kg Bar kj/kg kj/kg
a 35 1.31 |233.1
R123 b 110 |9.78 |233.1
c 112 [9.78 | 444.8
d 35 1.31 |412.2 | 32.6 8.47 | 211.7 179. 1
a 35 3.27 |282.3
R600 b 110 | 18.4 | 282.3
c 112 | 18.4 | 735.1
d 35 3.27 | 663.3 | 71.8 15. 13 | 452. 8 381
a 35 | 4.68 | 281.4
R600a | b 110 | 24.1 |281.4
c 112 | 24.1 |695.8
d 35 4.68 |632.2 | 63.6 19.42 | 414.4 350. 8
a 35 12.2 | 277
R290 b 95 | 41.2 | 277
c 110 | 41.2 | 688
d 35 12.2 | 632 56 29 411 355
F 1 VORI TR
F 2 VIR R XS
|| A BB [ | E % BB | T 00, | TR
fiif T Boj] H H i fuf | WHE | R
QX10 | #& |k ZE | TiNe | qX AT HT | 10%k]
’ kg /h | Ah. KW i 10°k j /h
kj/h X 0'kj JG /h
/h
R123 | 1.458 | 68710 | 2.2399 | 3807 |304 |[100 |1.230 | 1.066 |2.53 |2.28
0 6
R600 | 1.458 | 32199 |2.3119 |3929. | 314 | 103. | 1.2268 | 1. 10 2.614 | 3.28
a 6 8 3 2
R600 | 1.458 | 32199 |2.3119 | 3930 |314 | 103. |1.226 | 1.10 2.614 | 2.32
6 4 2
R290 | 1.458 | 35474 | 1.9865 | 3377 | 270 |88.7 | 1.259 | 0.9455 | 2.246 | 1.99
4 2 6 6

H: R2HHRAMROM T ZESE, N 1.458X10° kj/h, HEHETFHANXTHE:
A RAEFR R W=Q+Ah,, keg/h

R EEIR A BT =W X Ah,, kj/h

SRS 2Z Ah =WX Ah,, kj/h

WHRER 0.7 B IIHIHIBREE R 0. 93 KHAE A 0. 94,

IR Ne=Ah, +—3600X0.7X0.93X0. 94KW,

WA TAE R 8000 /N, AFEHLTE N Ne X8000X 1 Jt,

JEFETZ 350g/KW. h i1, 7745 Ne X8000X0. 35 T,

/> CO, s H% 0. 8316Kg/KWh 11, 492> CO, HEB N Ne X8000X 0. 8316  T.

=. @it
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Theory blast liquid furnace slag waste heat recovery

Qiurungiang, xuzhengpeng
(Foulon Shandong Iron and Steel Co., Ltd. Shandong Laiwu 271118)

Summary: Article illustrates liquid blast furnace slag the sensible heat recover
necessity , Briefly describes the current development situation of blast furnace slag waste
heat recovery technology, And focused described blast furnace slag waste heat recovery
micro—water quenching method. The technology will majority of cooling water evaporated
into middle pressure saturated steam collection, Then the cooling process for hot air
circulating , again through the waste heat boiler waste heat recovery , Recyclable heat
257.7 MJ/ tons of iron, comprehensive recovery rate can reach 87% , compared with the
traditional slag water quenching process can save water consumption 7°9 /tons of iron.

Keywords: blast furnace slag utilization of waste heat micro-water
quenching
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Abstract: Social high—speed economic development, metallurgical enterprises as energy
consumption key enterprises, face more and more serious resources and environment problems.
Metallurgical enterprise, if should break resources and environment of the two major
bottleneck obtained more wide development space, it must accelerate the pace of the
transformation and upgrade energetically develop new, high quality and special steel, and
developing recycling economy. In this paper is that in the new development condition,
metallurgical enterprise how in energy conservation and emission reduction and developing
recycling economy will enterprise energy saving and circular economy and do better.
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TSR % MEk R B A R
Rk 1Al o B Rz R 4R U

I A, IHRK, BEE, KA
(AMTEMETFESA RFTAEA S, A4k, 063200)

FEE. (5% 25MW V55 R NG BAGIR 2 30 KR I B IT RIGE 2L, ERF N
i RIS SRR, RIE CCPP R N SR RIS, 2 CCPP 5 BRI 2 U /KIRIL 3L &,
HE— 20 ISR EE L HE R R IR, FRIR IR IR AE P2 AR & 4. 55 Jo/Mfi, SRS B AR 2R A
BN 5419. 6 JiTG,

KB : @ COPP; (RIRZ R WKL, R

Discussion on Application of coupled type production of
gas - steam combined cycle and low temperature multi-effect seawater desalination
with recoverable steam turbine exhaust heat resource in Iron&Steel Industry

2

Wang tao, Wang tie min, Chen su jun, Chen zan hua
( He Bei Shougang jingtang Iron&Steel CO,LTD. He Bei Tang shan , 063200,)

Abstract: Based on the development and operation experiences of 25MW steam turbine
generator set with low temperature and multi effect seawater desalination plant, and on
the basis of full use of BFG and COG in steel plant as well as the high efficiency of CCPP
generator unit, construction of CCPP with LT-MED seawater desalination plant was
implemented, resulted In the further recycling of steam turbine exhaust heat resources.
The production cost of hot water desalination was decreased to ¥4.55 / t, and the annual
comprehensive benefit of the whole plant reaches¥ 54196000.

Key words: BFG (Blast Furnace Gas) ;CCPP; LT-MED; Seawater Desalination; waste heat
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Research status on Organic Rankine Cycle

ZHU Tong
(School of Mechanical Engineering, Tongji University, Shanghai 201804, China)

Abstract: Organic Rankine Cycle is regarded as

Key words: low grade thermal energy; Organic Rankine Cycle;

TE T PR AR BEYR AT, KBHAE (<120°C)  HL#EE (607 150°C) « A4 J5f HE 25 A e 0% R 1A I #
FERK, o EA TG HEHAA . Ji4h, RE R Tl A #OR] AR5 fa AL 6 oG R 2 Re 1
m L ER T RS TR EE SR . HEl, AAHLBIE G (Organic Rankine Cycle, ORC) K HLFIA
WA AR AT R BT T 10— TR IR AR R A R ™ o ORC & DA 25 HL4 (il R123, R245Fa.
R600a)> 1ENEH 15 I B H 3 JIfEFE . ORC MBI 7t 746 T 1924 &, A N LA Z2RBE/E N ORC g
W TREAT TR . ARG MENLR R, EEAMTRIRE TR EZEM, BT ORC 7F
F R S AL B T T AL 5, BUGRB AT ER, WE O R se i ™ w5 m kAT 7.

BUb HAT, SARE NI ORC AL AN 22 2 LE PR 28 1 B At i TR 2 T4, AR T
REZLK, {HiE ORC KHFAR, JLHZEF /NI ORC, MATEEMN, KREJZHNH. Hit,
ARSCERRT ORC & HL 43 AR () % Fee i B4R 87 FH A58k 56 7 TR 1 S 25 AR 9, NS Rz BRIk — B K
Je& T S BR B FH B R 4

1 BB RIRRIE

ORC KH ARG MM 1 Fion. ORC EZEM AU . k4. ARa. THRESFENK
AR . ORC B HE R AT AR EACR MRS G LIRS TR EENE RS Wl KR
WAefE, TR RSP EKR, DlEE S KRS R)5 RS 0285 R LR ) [
MAUBRAS S, 3T 22 Re B A RIAR RS, IR ML G H S Dh s 3l Rk LG 301, LR RE 36 2R
HLRE; BZIK AU O A S Tt N B ey, R AR, A e, AR R R AR IR 1R
A, WA R

HM B4R, 55—k ORC HyE R NIEE TG, JU&AIEN 2000 4L, ORC HiARM
PR BEAR BIEERE K R EIIEHE K &Y . N EAMEZ O\ HERTITIE, Eo a2
FHEEIT ORC R EBH AR N 7T, Reis ittt e % P JRMEENH TR, Bil, Ak
WMEZ AT ST ORC KEE AR R, WE 1. HhgEilaEmb i BaEm S, £ E K ORVAT,
B KM Turboden, f8[E A Maxxtec = AN &) 5 3 466 AL . Hrp ORMAT 23 &) 7E MW 25 R 7Y i #4
FL 3 P 7 TR PRI BOAR L4512, ML K280 4k, ME 1EWLLEH, RAWRAHAF %
BT KM ORC KHEHEA, FITHREZAFIHENIELTEUE T LI,
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FH 3k HIRIEE CC) PR LR FSUNVARRE I I A
= (MW) (%)

Altheim, 7#[H 106 861/s - -/1.0 -
Otake, HA 130 14. 661kg/s Isobuta -/1.0 12.9

ne
Nigorikawa, HAS 140 50kg/s R-114 -/1.0 9.81
Reno, NV, ZE[H 158 556kg/s Isobuta 27/21.744  10.2

ne

#* 2 [HAME MRS ORC K HLwi

86



FtHEEERARBNBRAS A RSIELSR

TEE P, R P 0 R, SR FH I ORC AR A2 B L% ORMAT A &4, T 1993 4F iRk
K. ZRGUS T HENTR, fHHhig i,

TAb A EARE T2, KEFET S RN, Be. aESald, RimiERER
AR EEXTT 350°C LA R RMFIH R Z, T HE AW R, Tixs T 350°C LN R E,
TR ORC K LB AT B

Legmann Z5"fl Baatz ™'/ 44 7 1999 4Ffi [H i1 42 /K Y8 A =] 7E TR Y Lengfurt /KIEJ -, R
FH LA %1 ORMAT /A 5] 1500kW ORC & HL ARG E N L EA RS, [FRHAT K H . 1% ORC & HL RS R
KV T HEE 300°C LA, 2tk FwE ma A F/KYe) 1 ORC FRRIR R #VE HLYh . % ORC K
HL R SR8 /D CO, HEK 7600t, JLigHEE 5 EIBEA T CO, HEHEAE M 29. 1%, frth 19 HLAE (5 31
HAKYE) HRETHFEM 12%.

A ORC & HLHLEE A f) o7 AR, O 28 41 g BB AE™ L A5t CHP™" ™' P IRBLIE Z 3R
FPEIR R A S AR A

M2, ORCKHEFAHFIE MM, Tk AV CHP ZE45 N BUR, 28 B TR IR #GE
dn 7 FE T 7T ORC A — TiY) S T AT R H A IR KR W8 IR 7 % . ORC K FL R Gibm it b ) B
B T B AR BT R A DA B3 3 SR B BRI E A .

3 SCIS A SR IR

H il AN — 2 35 R SEI0 0 T A5 ORC & FEFsE AL T AFF 7 o A SR ) 05 3 2 A& 123
R245fa. R134a. R600a 5. BZIKATLIEH (M LU BERZIE AL N 320 K BT —RAE 2kW LR o X KT 2kW
(I I8 Eh A b

HET AR RS 7 DA RI23 N T, RARIERIKHL, 5K IIZN 3kW 1) ORC K HL R4,
RGNS o 3l L 3 R 4. SR 2 G #ECR T iR AR R Tl v v, H TSR R
GIELAR THLIEAT 8 /NRF LAk, 75 S0 T30y Bl P9 HE D A v nT ok 21 2. 5kW LA b, AR B %1t B
br, WL 5.

SZIEERIR
44@1)—H(>QIL7
\ i T13
B RAL T8 P8 | P1 T1 0 K IR
i v Déﬂ J7 l A
IR RET BRI R R HLHL
Q1
T11 AL T2 A ks
P2
RS 1w
b T7 O“‘%@ T12
T10 - >_L
- PT < =
=T B
{ oq ¥ BT
>
PRI 4 P4
R e
P6 T6 va P5 T5
= | | N
M - N
"0 LHE ks
Kl 3 ORC &k HLSEEG RS 2 K

87



FtHEEERARBNBRAS A RSIELSR

v hlaiE

BERE

K 4 ORC 556 & sz 18

354 MR KRNSO AaERE ~200 20
04
25 4150 415
s 20
=] ——
T 154 | \‘ ~100 10
H | \ g
c 104 | 21 =
- o
0.5 \ 450 -05
|
0.0 j -
05 . . o Joo
18:54 19:05 19:16

time

Kl 5 ORC A FELSRI6 2R 40 M ARG P2« i ) PR D 3 AR AL 3 101 5 7 it Fef 1] 22 4k

[FN, PR L, Matlab J-F&, 454 REFPROP 8.0 TRtk B4 JF & T ORC K HL R 4i #h
FVEREITHERE R SRS TR R GG I B R GRS SO DL R B 5 AR, %
7 EB IR IS TRHE . M AT DL = B &k A%,

RIS, AR AE TR s L 3 e B MK AL e s A B 0 T i T W A

4 2ip

32N ORC % FiLHE AR B 5 Fe B A0 7 R AT 9 2% 77 T 4 77 4 25 AL, 94 5 1 ORC 2 Rt
AR KB RIS % . H AT ORC % MR 1 B A s 7E A . Tl A, MR CHP R 7
T, T LI 4R 2 K A R A 9 L X B B AT AT 1) 2 B 40T, 45 SR i B AR
G JEL AR £ S 7 45 T — 00 1 5 T4 AV A BB R HE AL 53 4 ORC % FhL B AR £ 4 B 31 T KB
fe . RANMUREREE . E PR 2 . WK AL S oA TR . T3 — 354 5 ORC % FBL 2R 45 1) R S A1 2
GeME, WM TR BN, B A S TR AR AT, SCHIZR B 1t 4 1k v A AR Bk 1
A

S

[1] Tchanche BF, et al. Low—grade heat conversion into power using organic Rankine
cycles—a review of various applications[J]. Renewable and Sustainable Energy Reviews,
2011, 15:3963 - 79.

[2] Ve "lez F, et al. A technical, economical and market review of Organic Rankine
Cycles for the conversion of low-grade heat for power generation[]J]. Renewable and
Sustainable Energy Reviews, 2012,6:4175 - 89.

88



FtHEEERARBNBRAS A RSIELSR

[3] Sylvain Quoilin, et al. Techno—economic survey of Organic Rankine Cycle (ORC)
systems[J]. Renewable and Sustainable Energy Reviews, 2013,22:168 - 186.

(4] mifh, &H—u, B8, 5020 (RE ARG B R SR FN R s (1], #aesh /1 118,
2007, 22(2): 115-119.

[5] Davidson, Thomas A. Design and analysis of a 1 KW Rankine power cycle employing
a multi-vane expander for use with a low temperature solar collector[D]. Massachusetts
Institute of Technology, 1997

[6] Probert,S.D. et al. Design optimization of a solar—energy harnessing system for
stimulating an irrigation pump[J]. Applied Energy, 1983, 15(4) :299-321.

(7] #Emeste, REIE, TWME, KE. PEIE T A ORC HIW B TR A RSN
e AR, 2012,30(1):

[8] Dai YP, Wang JF, Lin G.Parametric optimization and comparative study of organic
Rankine cycle( ORC) for low grade waste

heat recovery[J]. Energy Conversion and Management, 2009, 50(3) :576—582.

(9] miff, K& A7 e A MY BAE ) 71 G A HLE A SR A S50 30 E (D). bl it Ra,
2009.

(101 WEFIA, AR & AP E TGP A SR R Fe ML REAF 7T [D]. R KRR,
2012,

[11] DiPippo R. Geothermal power plants: principles, applications case studies and
environmental impact [M]. Elsevier: 2008.

[12] Bertani R. World geothermal power generation in the period 2001 - 2005[J].
Geothermics, 2005, 34:651 - 90.

[13] Walsh C, Thornley P. Cost effective greenhouse gas reductions in the stell
industry from an organic Rankine cycle[]J]. Chemical Engineering Transactions,
2011, 25:905 - 10.

[14] Barbier E. Geothermal energy technology and current status: an overview[]J].
Renewable and Sustainable Energy Reviews, 2002, 6:3-65.

[15] R.DiPippo. Second law assessment of binary plants generating power from
low—temperature geothermal fluids[J]. Geothermics, 2004, 33(5) :565-586.

[16] Kranz S. Market Survey—Germany, Low-Bin project, 2007. Available
from:<http://www. lowbin. eu/documentation. php>.

[17] Frick S. Design Approach for Geothermal Binary Power Plants, Low-Bin project,
2009. Available from: <http://www. lowbin. eu/documentation. php>

(18] F1E, W CF. M LHRIGHHLAERAE ] iz - T, WIEHEAR, 1995, 4: 20-24.

[19] Legmann H. Recovery of industrial heat in the cement industry by means of the
ORC process [C]. IEEE Cement Industry Technical Conference (Paper), 2002: 29-35.

[20] Baatz E., Heidt G. First waste heat power generating plant using the Organic
Rankine Cycle Process for utilizing residual

clinker cooler exhaust air[J]. ZKG International, 2000, 53(8): 425-436.

[21] S.Quoilin, et al. Performance and design optimization of a low-cost solar
organic Rankine cycle for remote power generation[]].

Solar Energy, 2011, 85:955-966.

[22] Kohlenbach P., et al. Novel parabolic trough collectors driving a small-scale
organic rankine cycle system[C]. Proceedings

of the Energy Sustainability Conference 2007, 2007: 995-1004.

[23] Swift A. H. P., Reid R. L., Sewell M. P., Boegli W. J. Operational results for
a 3355m2 solar pond in El Paso, Texas[C]. Solar Engineering, 1987: 287-293

[24] Chinese D., Meneghetti A., Nardin G. Diffused introduction of Organic Rankine
Cycle for biomass—based power generation in an industrial district: A systems
analysis[J]. International Journal of Energy Research, 2004, 28(11): 1003-1021.

[25] Obernberger I., Biedermann F., Thonhofer P., Gaia M., Bini R. New small scale

89


http://www.sciencedirect.com/science/article/pii/S0375650504000094
http://www.sciencedirect.com/science/journal/03756505
http://www.lowbin.eu/documentation.php

FTHhEEERARWENBRAS A RSELCE

Organic Rankine Cycle (ORC) technology (200 kw electrical) for decentralized biomass
power and heat coupling facility[J]. VDI Berichte, 2008, 20(44): 133-149.

[26] M. Bianchi, et al. Bottoming cycles for electric energy generation: Parametric
investigation of available and innovative

solutions for the exploitation of lowand medium temperature heat sources[J]. Applied
Energy, 2011,88: 1500-1509.

[27] Dimitrios T. Hountalas, et al. Improvement of bottoming cycle efficiency and
heat rejection for HD truck applications by

utilization of EGR and CAC heat[J]. Energy Conversion and Management, 2012, 53:19-32.

[28] Iacopo Vaja, et al. Internal Combustion Engine (ICE) bottoming with Organic
Rankine Cycles (ORCs) [J]. Energy, 2010,

35:1084-1093.

[29] Kalyan K. Srinivasan, et al.Analysis of exhaust waste heat recovery from a dual
fuel low temperature combustion engine

using an Organic Rankine Cycle[J]. Energy, 2010, 35 :2387-2399.

[30] Chacartegui R., Sanchez D., Munoz J. M., Sanchez T. Alternative ORC bottoming
cycles for combined cycle power plants[]J].

Applied Energy, 2009, 86(10): 2162-2170.

[31] Invernizzi C., Iora P., Silva P. Bottoming micro—Rankine cycles for micro—gas
turbines[J]. Applied Thermal Engineering, 2007, 27(1): 100-110.

[32] Kamogawa H. OTEC research in Japan[J]. Energy, 1980, 5(6): 481-492.

[33] Uehara H. History and the future of OTEC[J]. Renewable Energy, Japan, 2006.

[34] Agustin M. et al. Preliminary design of seawater and brackish water reverse
osmosis desalination systems driven by low—

temperature solar organic Rankine cycles (ORC) [J]. Energy Conversion and Management,
2010, 51: 2913-2920.

[35] Agustin M. Delgado-Torres,e t al. Double cascade organic Rankine cycle for
solar-driven reverse osmosis desalination[]].

Desalination, 2007,216: 306-313

[36] Delgado-Torres A. M., Garcia—Rodriguez L. Preliminary assessment of solar
Organic Rankine cycles for driving a desalination system[J]. Desalination, 2007,
216(1-3) : 252-275.

[37] SKONEH, K, T/, BB ORC RaHMItERett BT IF R LT aesh /) T,
2014, 29(1) : 41-45.

[38] mil%#t, REKIE, FilE, K. PARIE TR ORC RIS B 1) TR R AR HLT].
TifeHiA, 2012,30(1) :34-38.

(39] #%&%, /50, Wi, <8, TRE, T, K. YL ETE R e KPLE Rt
e mtge [J]. WmARHL, 2014, 42(5) :10-14.

90



FTHhEEERARWENBRAS A RSELCE

SESpils B RRALRENSE

ﬁﬁf@t:vﬁ* o

V253 Y E i _"TJ\I\\\E’E

1B R
(PR 2 T 2RI E AR NS, ALy kT ar L 398-95 5, b &2 071000)
(Bt % ¥ 3%: 0312-5077195, E-mai | :bdsuxt@126. com)

RE: SRAERNGE M m Ry, O ZH A THOR. Al DT m#
AV BN A= TEA AL e rp o 2R HLUA F R G ORI S BUA R 700°C AR BR B <R HL At
Fro BAGPERE B R E AT R . IR AVE AR S M R T S ASCEIA T R A I
YW

RERW]: FERAE SRS R EURHL

1HIS

H AT R E kL 5 2 4 LS R BB 80. 76%, K E IR M BRGEAN =42 K& CO,. NO, %515 444,
T HL AR 2 S AR R . Rk AR R 3 v 1%, B4 4 B AR T L 340 {4 T T
PLE, FZFRERE 1100 JmELLE, 980 CO, HERGA R 2500 JmE L F o B Bk FLE R K4 3~10%
(IR S BTV RE, SR REME BRI oy | E R, A G T T HE R . R B R IERE
TR SR B SR AN AR S EHL N B S, mil e R 2 S shim e T, = SAE R RO — &6
Oy, AR I AN RE R

T KRB AL R U, BRGS0y SR R /NS HLIR Bh 245 /K IR B AL EE . HLAE
RIS SN RS, ERBEIURBEINREAAL, RSP HER R AL . 2SS AL S 43
KIKBNEKTE, SRMAHFRER T —5H 08 R, (Har B0 RIK T BEEE. ZRFS5Hm)
WL G IE AT, FEALALE AT HTE) AT DAAS SZ AL 67 A 26 (/) 52 000 T S B35 A Aer a8 AT, 4 ml 38 m b X H
TN 518.3 J5 kWh, [RIET5204nE N 2.85 75 t.

2 SIRESMAFAIRIT

2. 1 HEMNEHNHE

TARFHUK B RGN R m R S S A AT SR A A, BRGNSl R S S
IR 850°C, H IR 700°C, R & A 41kg/s; A H R 700°C, N E 500°C, [E77 0.6~
0. TMPa.

1 REE MR HE A

BRIk 0Cr25Ni20 B AR #AN, b In N Niy Cr. Nb 250K, 4Lmabs s, b arr b
Niy(Ti, A R &R AW A, X5 AR K, W 25RE0 AR, AR
TR AR . 0Cr25Ni20 i #Vil oA B IR RIEN, & S dikitite, b 75, s T
SEREER T N R, SR E IS A A, B A 2 T TR T Re T, AT
TR SR . %A VN B A R R T IA B 1200°C, B, ATEMERLY, S m s HIRE N
1150°C, [B)&xfd & i N 1050~1100C. 54 EWA RIFHMAEN, #E TIENASRAER
2501 7

2. 1. 2 AETIENFRIEH

TREF SR, WA 882°C ., HE[E £ 98°C. I FILEE 2327°C . ¥ 930kg/m’ AL IS
4222k J/kg JRENIREL) 350°C, MK TAEREAE 597~ 1197 CYEEI N . 76 &R FIRSHRE R 5
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RETTIE, 7 AR (D EEESE R TESHESEE (D EFHEPRHAR
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Possible Solutions of BOF off Gas Heat Recovery

Jiuhong Wei  Morris Liu
(Liaojing Jet Engineering Energy Technology Co. Ltd, Spraying Systems (China) Co.., Ltd.)

Abstract: Possible problems, solutions and re-uses of BOF off gas heat are presented in this paper.

1. BIE

SEBREEIPAN = B 60%, HE GER L 90%. HE7= 4 6 /LGS AN o #5050 — ISR 4-6kgee/t,
SO AN AR 4-6 0. FE P — MRS KA DOk — BLUR VR AR A HV I 204 SR 4 [ 8755 A
T1500° C [E4/AE1E] 700-1000° C, HEN—IRERALEHSFHEE . Tk TR0 R A KA A
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N UE D

2. MB LA %

BEITFVRAL A ) A HEIE B RS B BT TR . TR P TERERR I BRI IR,
KHBKAH, 15— SCEUMAISE miK,  Huln 300 Wi 44 EIHE /K B S ik 840t/h, @I WK AE &5
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(IR A8 o Pl BIHEK A, KR DI RIE SR B RS, HEROK BIEWH . S TEIMEA .
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FIER F 5% K AR 1 28 VR AR ARV G AT IR S 85— 24 40, L 700-1000° C ¥ #1131 250-300° C,
T I ) R AR K 100%Z% R SEILTRR AR, AR R A T A R R A bR, ATTSREL T
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3. HIP—KESKRAFANES

P — USRI RI A =AM TR R RS 5% . BPmiE T e
) TR B 1 5 SO AR B R T3040 438 Al B AT AE 700-1000 5 150° C y%3h, KidZE. MZ &4 2
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FEVS LR AR T T AL R K o SRR T & 70 25 sy, B2 METAL. L5 3
Bgre — 75, HEE S B AR — MoK AL T Z R R e i LB, 5 —Jr A i AL
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LM RALEE T K e SRR AR . X RTT R, WRIEL SR B RK R A
VU5 ZTHEAT VR FE R AL B A RT AR FUH], AHIRFEAL BRI BT EOR, 3B 3G IR /K AL B RRAS o
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PAKERNL A8 5 sBOKIRIE F AR BB AR Z —, MR AR BEkE,
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. AR, XL DI RELE F LA IO R AL R G B %, AT LU 4088, el 2
R FH R R AR A AT AGR A RBL A o e P — R B A i TR R AR B AR R K B 5B R B E, A e
EARIE

1) M. C6H60+702=6C02 t +3H20+A\Q

2) K. C6H6+15/2 02=6 C02 1 +3 H20+AQ

3) &: 2NH3+7/2 02=2N02 t +3 H20+AQ

4) BifbE: 2H2S+302=2502 t +3 H20+AQ

5) EALE: 2HCON+9/202=2C02 t +2N02+3 H20+A\Q

HIT AN B L mT DA s TR SE LR BRI T AL, A 0FER MY, B 3) A1 6) Ay EE AR >
PR B o S SN AR RE P AR RV o A, WK m S R 42 o R A A5 S5 R
JR I WRCAR P T 25 B e L UGR BV, SRR TP A LA B AR R AR L R, = 70 i IOTE 35 A
gy RFBOKP A, FOvETSERA SRS, R E kU TSR T, Sl
K8, RN ER R, AR 28 A A AE IR [ 52 B o

PR AR BTN il e P R, TR A EE R —REUE R, CRER, =R
TI T5KRMTGYE . TR 15K 5N ML A EIEAASNE, 25 D ia R T A &
IRACBEE R o TECHOM AN SR TAREAT — S B PRI, RSO U B D B & il &/
Ja Bk berh Bk, TECBUM P TS G Ry AT ASEBUIH AR AR AR, F B EL AR BRI Tk
A REERRAEAL D

A — U R A BEAR TR AL IR K, A RN RO Rk T 1R R I < h S8
BAEILN 0, AOCAT DARBR AR FE, OB SN, FOKIERERE K. HAToam =) Jras
FER P R AP AN A B AR K, 20 0l (A7 B2 A 4R 30 T

VU B Ak 2 ] (1]

JARARF ARk R e SCRAEOR, R ALK AN MR . AT AR SV B )5, A
MVERR T MHEK, T 2004 SEIFARIZAT, A A5 R AUH TABR AR HEK T TS R is by, BRA RS
W L UL R LI I $%2E, AR AR B RAS B AR

2R3N

SRANAE = 120 MEFP T35 W JEE 80 AL AR - TEM LB/ INE IR I REIR BR AR RGeS AEEEAN
A ARG SBAEK, SRECT BRI R R 5], cepa i, FE R OL T, AT s ah
FEALIRIK 60%, FEA MO0 N Tk 97%LL L.

J& 1L 2 2K 4 7]

101



FTHhEEERARNENBRAS A RSELCE

JE LA AN A T T 2014 45 1 Hild, 78 60 MLl ik b R g Sl A 3R R B 36 R 20K,
PRI EMRE . REZEE, BHEB N ZERA I 700-1000° C 1 e @A, #HH mE
JETET300° C, SEEUEEALIR KA FR S IR B85, SRETEIRIEDR G PR FE sy . 2l :
SR AEIK (COD3000-5000mg/L) I, BRAFHEAK A BCA AN HY COD Bisr, 50%F AR K+50%Mi Al &
VB (COD &)L mg/L) IS HLT, KK coD & & R 100mg/L, AR K N3 IE T
WARTE NG e, A5 BEFE IP W I AL R AR AL PR /K & 1012 I /i o 55 4P B A 1) FH AR Ak IR K il 2B 72
W RO A, M IEEMER IR S e, tHRIFEHE (A, A AR
ALK, [RIE BEAR AR A R /K A 38 R A

2014 4 6 H 20 H, FEEEHSHALRKIAT TG, SRR R AT B R K 8 %
MFEARGTHE, IWNAZITEARATKEARGRAL 7@, KR s3I AR (2] .

4. 2 EFEREMERE R

T EHATCE 0 5 — 40 Wi, — 80 Wik b4y FIREAT 1 /EVRAA N HIE 5 K H R FVER b B
WCZEVA I TR, 40 MEFE (1) T 202 R A+ A0 LR R 2R, 80 WAL 4 ) T 20 & RV HBIERR 4,
HEAT T WP R, AR RPSEIIERI21T . IRAVE A RE AR, PLSCIL R — k4 ik Br
RINEERIA, FENFALE

> RHMAZRBERIAEAR: R KIRZ . SEEA S E, WA SRR R
MR 5 700-1000° C PEAIEAREAE600° C, JEMKEIAM150° C FHEZEIT400° C, 2 R 200° C,
XFEBRIP L E AR A N RS FI84T, MRS 23T a4 nl ger= AR 40K, [l 2%
REAE TS AR E . TRV ENE8 RG0SR FH B AHAR & A A BORUE B, R ] B AG U e N
REFUCHE R, o R ARSI F B T 26

> HME %, i RIRERA RS SR U b, AR THRK. FBK
U B A SR IE KA, vl DU e ok 2o 485 ] R

> RAHIE RGCREUCE UMBR AR . 2R B4 T 2350, 7T LLTBE CO MR IE.

&g

> AR IRBRA TR ETA RSB IR A, R IRIRIE B AR R R K,
R MRKIR %

> BUECZBAF — KR A FWA R AMBARZN, BT TAHELRKEGE
BERK, Bl el IR, Rl n] BLEE & B B G LI 5 A e LU RS

> KCER R KEA AT 8RR D3 — R R B ROKAC B 1 DhRE, 2 —Fhfi
RIAT QFFARRG R R R R T 5

20144 8 H 21 HT Lifg

S 3Lk

(1] #:TPEE, RN A 0E B ALK, Tolk/KAREE, 2005, Nov. 11, P74

(2] FHAE, TEHESEYS, RS THEAR BN R K AR BER 2 40 %

[3] &AM, HEALRKTLAERRAEE AR, WMERTERY, 2006 45 5 1, P69

(4] S, T, AKWEMEKTELRHEARTR, HAESESH, 2011411 A 1H,
22 I

(6] skZvK, L] RAKEIHFEPBREK KRB TATHER T, B EREAL T2 58 1R KAk
PRALZE AT ISR S, 2009 4 7 A

(6] HBEAZE, DABRASCNPRIRERIRERE R b5k T2 E AR E, P EEHEFHIEA
FFUi4, HiE5: 01114013.5

102



FTHhEEERARNENBRAS A RSELCE

7 PR ST 4 A F F R R

RLF, BFERE, ¥-FA
CARIEIMAKRFHN N iR IAAFER, B RE, 150001)
(0451-82518264, zhangwenping@hrbeu. edu. cn)

FEE S LA SR R G0 RT LAFE 0 R BRSNS B R i, R — stk
REAATS RERE I . XX RGEHEAT T RO 4T, EEXT 6S50MC—C8. 2 Y S HLAF H %M FH S LA FAF)
FE 73, JFRGE AL 5 B SEM B vt & B R A 7 R 3HZR IR R G K& R4
BEAT VEAR Bt St 5. BRJE X IZ R GEREATABFE AT, AT HISEI LR A D UA H 2R S R B
AT

REBE: MEANSEL RAEBCR I RAEY KRN APLLR I R B

518

AN RO EE T AR T 9 o AR Z A A Y LB AR B v i el i H IAE TR i
DRI LR ARRRAS B B AR 1A R4 A% 2 B AR AT T G AT DRl /D S ARIE 8 AR ™ o S i A
PP R TR E SR . H AT AR 2 SR e R S L Oy R B R, AR LRSI
TERH B % B e AL T 3 S AL

SEMHL AR LI 50%, 5 50%H RERAE U\ WA BUHTAE, WERAES 78 0 X & 2y
R TTUAB R IR R BN, PN E B A . T HL B [ P S 21 23 BEDT VAR AE AL, K HEs)
EHUARIAIH RGE AR KA 2R & S AT SEM AL R PRI R E

1 SRR A A REERIMARIR

Hil, EANFAIRAFIHEIFRE T 20878, ABB. MAN, Wartsila. =325 A #4732 H
THBEANRBFHRS.

1) ABB A& B2 T RANEARLE ML R = RSB R, H 3 ZR A 3 iR AR e WL &
TEIRE T3, B R B JriaEe, BRI ENLII R 5%, e aiisedl, RABAE T, &KAT
Al EHLITHER 10%

2) W Z AR KRB —F I mi3E E (Total Heat Recovery Plant), ZEEEBEFE ML
NRBERI . —DNEZRHIEI RN — DB Irimie . —DNHKTRRGME ARSI BILRS, I
BT T B

3) Siemens AFFF R T — Rl &2 HFIH R G A0SR B —SISHIP™ BOOST. %3 & ] LA
AR BN R, FRRB I B AR RE R AL R 25 H, AT B 236 M AT R e (43t 1 e AT
J1tEfE.

[l P 52 BT A AN BB W & R Y JE B, R AL S L =LA E A B 2097, B ERL
S E NI e e p AN R 2. [ Y RS BBl 11 2R G A AR IRAE AR 2D

1) 2008 = RN FH S VLA R AR A= T E N E — &0 R AR S H TRTAS4TD &AL, H)
FAIE SR B 2850 HERBEARANE A, X R B RAXUE RIGE YT, GFRRERLS. mEERSR
Hlve IR i s =3B

2) MR TRE RGN R R H R Gide 7 — B MBI 732, BRI AR AR #0R H &
Gk TR AT, IR T SR AR RGO, YIS S AT B A H bR

g LA, MR ESCE R B2 O MR RE IR SRR AR 2 — . EAMIEANR AFIH R4
CLEdE NFI BB, 1 E N AN AR R BRE . BEE A NE g e g Hiladz, #t— i amn
WRETAE, FFRMAATT RER IR A 2 B RN AN E 18 A L 2 2 8%, T AR AR B AL A2 A B e R ks
SRR E.

2 Jif A SR RO AT
TESE AL UL OB R TR 2 U R S0%RERSS A o IS, JUR LR

103


mailto:(0451-82518264，zhangwenping@hrbeu.edu.cn)

FTHhEEERARNENBRAS A RSELCE

AR VRS LB EIK . WA E L AR SRR T O S FE G . 385V L MAN6S50ME/MC
P AL BT R, W1 B P A & TR AR AR T o LAV I N T & 1

il Dy 4t
49. 5%

t WA 2. 9%
GLEE/RA D 6. 3%

JRAAHEE 25. 9%

AR E) 14. 8%

f — WA ED 0. 6%

L#8.100%
MFEL71g/kW/h

1 MANBS50ME/MC 453 ML HE & F)

MAN6S50ME/MC SE AL 4% #5 Hh 35 R ¥4 AT Y s #v i B AENLAAR 9 58 HL LA o ELAELAR S B0, 4]
Wi 1A T RIFEIAGE ST E IR AEE TATERHRHEEFRERD, UEATHE.
Fr DR T AT 50 BRI i S B S LT R AR 3R 2, RO SEALE R TLERHIK,
AR IR T, =GR ARG 1B R B 1) 45%, #EIGE 71 2 Y
EIp/IN

2. 1 MR SRR T
AR PP (RS, RSS2 CP 5 R vT Ll PR E R
er =Pe+qu+le+le+th+Qﬁv <2_1>
R Q, —— R B R, KW P —— R RS U DI RO RE R R ks
0,, ——SEMHLB T E AR, kW O, —— 5GP 22 A HIF I AL R, K Q) ——
SRIMALRLE R HKA AT E R BE R, kWs O, —SRMPLIE A M E R RER, kW O, —2
PR P AT A E M RE R, KW
3 2-1 R &R 4 o] BUE S DA & AR AT TR, kW
(1) BREHIREE T 2= E 1 3 A O St F kit
Q,=P xtxm, xh, (2-2)
e m, —— SIS, g/KW/h; b, —— RO /K ks 1 —— S ML T AR A b
(2) 3@t Falit SR AMER AR Q,,

qu =m,,, % (cpwq/ X qu]. —Cp % T ch) (2-3)
A om,, ——SIPLUR SRR, ke/hs ¢, ¢, ——RAIHHMEERLHA, kI/ke/C;
Ty Tupe — RAEHHIRE, C; ,
(3) LB E A AKA P E I RE R Q,, it T Uit 5
Oy =mgxc, (T —Ty) (29

my—— WK R, ke/ hs ¢, ——HIERHKIEE LA, kI/ks/C;
T, T, ——H&EAHKEH R, C;

g, “ale
(4) MBS HEA T E AR O, i85t F Rt
Oy =my, X (Cp,dj XTIy, —c, X T) (2-5)
Ao TR A SRR, ke/ by o, ¢, —— AR A TR IR LA,

104



FtHEEERARBNBRAS A RSIELSE

kI/ke/C: T, T, ——5A8 3 GHIE DIRE, C;
(5) ARG M B F a5
P
771—W
Kt P——RAURGREINE, kKW, W——EHNIIE, kV;
(6) ARG M F BN T
m,=nn
K ' —— WS E R
(T) RMARG AR BT F 5
A
(W + P)&,
Refe & ——EHEGBIRTIOMEE, a/kW.h, & ——FHLIBHIRT IS, /K. h

773:1

2. 2 AEAA S HLIAR] S R M ER RGN\ SR

XTI KBV GE R SE LI &, BT AR, IR R
— RN 230~250° C, WHIRBEEKBEHABEARPSF, BTRERK, RHRT R HES RS
BRI, BT EEHREREE 290° ¢ BLE, DURE R T/ERCE.

7 H AT R POE S SR b, O T IR EHPIERRE, 38 SR BEE R 5538 1 5 R SE LI
FEME. HETSRRERKZ G, Syl ES S 2B B2 BIK. it &S /50K
St SE ML BE = 2R — e B, IR R R I N, R ORSE . Rk, X BN R
B — S it R AR SE T H LI B ST E RN Z Br 2 EoR . I, SEIMAL & GRS — B AP 5k, —Ff
SR AR, 3 R AR S ML e I DA L HE R SR Sl U S 1 R R e 4 T A A
H 5508

IR A SCRIEFE ™, 40 )% FH R SE AT AR R B 6 398 e %3 P A 7 9254 S R e Byt ML
ITABGRES], e HEREIR TR 290° ¢ DAk, FIRHRMHE AR T E BT 2% FE 1A
FE RSB TESBE, 3RS MAN /A =] 6S50MC—C8. 2-TTT-MET60MB" Al
WHR-6S50ME-C8. 2—case—155358-2012" "4 A iji B 5 54 ¥

F 1 25°CIS0 %A% N5 FILe ML T S H

i 5 AL A BE A A

FE WL AT % 100 75 50 35
FEHLIE kW 9960 7470 4980 3486
EINEEN &S % 49. 10 50. 15 49. 45 49. 86
B IRISUY r/min 127 115.4 100. 8 89.5
FALIHFE g/kW/h 171 168. 1 170.5 169. 1
FEHHARE kg/h 73900 59308 43520 37032
FEHHRIRE C 293.5 272. 4 247.7 211.5
Bl Sy B Rk 7 MPa 0.44 0.33 0.24 0.21
) 1w e 3 SR C 478.3 420. 1 377.0 289. 5
e A HIK R MPa 0. 30 0. 30 0. 30 0. 30
A28 KR C 25 25 25 25
HLE K #E ) kW 1280. 00 1040 810 660

3 MRS R AR H A ZIRE

3.1 RABHITRAE

6S50ME-C8. 2 A AR A H R ST Zi K 2 B, ENLR IR R 40 2t DU
S R EHLHE SR B HER & R 24t IS RS R DL R R A SR K BE &>
I sh JrimEe . RENAAEI LR IUR B RS Sl EE A H KR R g 4% KRR

105



FTHhEEERARNENBRAS A RSELCE

RGEH SReRE ARG . =4 FMHEMERER, THRAELEERRS, MR T BTN
ARGURARE R N A oL A

ne

LINPIH T

AR
it 281

AEMAR
—

fEa
Wit i2.C
e
BER
i
L

]
[

#EHAENED

K 2 M AR R G287 S fai 18

FEARIR AR AR IR b 3 AR 3L 2 P IR SRS 5 R AR UK B R AT s AL A AR
LB (B FE R #ds o v TR 28 s AR TR 250k ) ARG R BO AR SR ALy, JF B <055 1d
Thme 7K E 2Uam i g 3h 3L U

R TT A RS RS AN LRI R R TT, PO E R R SE L
R ARSI AUKRER

SEMBLA KK FHELER AR, RS ARE, R EACKH 72 BOnEoR . %
HI S AL BV ZN KN 45 7K o g S T 2 v A 4 BFT Be T D e i AN P B2 <%
s, ARG ERB TR KT, Z2RBOKMF RS IMES

RIBMHLRE BIERG: RABBRAL S0 2 Bt Ik, KRR R G E MR 20 )= S iz
#7730 IR, B, PUeSamPIER Rgt. M b B RGILFEMEMNEMZ RS,
B TR AR v o

FEREMAT S 3.1 i, GREE R SELHE R Bl AR Ik s A s T gt PR
REJE, KRG RIS A mRARR S RE AR S ROKES, IR flr h RiE
AR AR A=, —BEKET R R R R R IR HEHE B AOK S, 724 i oK
VEONENL LR A ML AR, 2B S I A WL U B IR 2895, NG L B e Hls Bl
ZARGE VR VR U PR [ BT WL, 1 e il AR e e IR BLIRHE NSRRI AR 3A s 56
CHA S RGKERNTEG, BB KGR S A SR R 160C AL, SRR,
—ERHEN AR, 2R ROKIEIA R TR G B s AR s A0 i oo B s o A sd SR
058 — B IR KR e HE AR MU o 5 =B L B /K B A S IR BE T 2 80°C e A5 Jm 0t Hh oK
HE TR 160°C A RKIR G AR ENRIE R, IF RS AOKIEA Z TS R Rk
SHCMAIBRFKR S, RIFRERIERE N, LR REUK B ORI AR, R
U I JE I Z i NGBS, BEtS it KR T R B KA

4 fRASRBAR AR A S RETAR
B E 00 A AR SEROA B RO RGErb T BB 19 45 3543 LT VEAN A e T
it
4. 1 M F SR LR R ERIP PEREBT ST
ARSI — R A IR T — A E A, ElE R L R R

106



FTHhEEERARNENBRAS A RSELCE

PRI, HESNARTEE AU R B . R AR IO PR RE TR AR K (R EL R RS B MR R G0 RR, TEL
BEXT A AR (O PERERTE T S OC B2, SN HRE A O, AR URBETE R @ 25%2. 5 (/N 4%,
N T IERHATEAR, AR BTH T LA SZ NI A R A SUAT B, XS A R A b A S B A R
KK LSS TSR AR 25 52 AR N PR BE DA T H 13 58 2 Al o A e dp 45t
PonE B 3 Fros.

T/C
F 3
290{. _ 279
-7, S R S
\ | "‘-___@)_:h
200} ! TR, 287
e “fa. 174
jl ___________ 1604 I —
: e e i g
o =k b ¢ 101
| 143.6y 1d8 - T |
1
;! ! 80
I : :
1 -
1 - = % A

3 XUE Ty S Aon s K
I-md s, 2-mR kA, SRR RAS, 4-Hukea:
MBI VA B AU S b HERER R —fAE 170°C 4, A 17T0°C LT I RE R 2 R 27
L, ARGV AR AR N T ROREE S, FORINIA IL L P AR AR, s AR T
174°CT101°C L [ FMAARE R, FRAR 7 HEMRIREE, MK 7 REEA T .
R 2 WU BRI S

lig A FL JuEAE R RS | KRS | Hukds
%

1 BRI mm 25X2.5 25X2.5 25X 2.5 25X 2.5
2 Hez e / Bi%1 B3 ! B3

3 EFMEL / 20 20 20 ND

4 W AR / 08AL 08AL 08AL NS

5 WH A mm 12.5 12.5 12.5 12.5
6 W R mm 1 1 1 1

7 iR mm 5.4 5.4 5.4 5.4

8 A 1) 7 PR mm 63 63 63 63

9 NI RER:E mm 54. 6 54.6 54.6 54.6
10 B / 26 26 26 26

11 B / 4 16 5 24
12 BT B / 104 416 130 624
13 SR B m 1.68 1.68 1.68 1.68
14 AR m 2.8 2.8 2.8 2.8
15 BN S AR m’ 186. 11 744. 45 232. 64 1116. 68
16 SRS AT m’ 2. 5472 2. 5472 2. 5472 2. 5472

I ERATAE Y, ARG TT SRR IR 2% 32 AT IE AT ND S944, 3 A A RHE NS 4N
M, I T MR R EE Sy . BRI EEE AN 63 mm, AT EREHEL 54. 6 mm, AR ORUERE ACH] T 2 1]
P ) REAE I = AT, DRUEAE FVEBCR

107



FTHhEEERARNENBRAS A RSELCE

RUNTERRARS IR AR R4, BT SEmAUHES S IR BR ], XS R il SR 3t 1
BIR, FrUAESE ARG, AR UEMH AR 2 AR B R VG Y, A T R A R AR AR
FH/1=1800 pa, FF&RGERK.

FRE P A5 A = B W 4 fs:

= 4000 22500 <=
Py st}
=i} =
< o
i 20000 %
i i
1~ 3000 =
Z 17500 £
wRE
- 15000
2000 -
- 12500
10000
1000 ‘\A
\\A
\\
e 4
A 500
o+ 5000
100% 95% 90% B85% 80% 75% 70% 65% 60% 55% 50% 45% 35%
Ir #
N =] of
(a) PREGRE 25°C
N o
(b) MEEIRFE 45°C
= 422500 <
=2 1]
g =
=0
=< 4000 =
i~ 4 20000 B&
e :
o e
o 417500
TR 3000 4

-{ 15000

2000 4 { 12500

- 10000
1000 4

| 7500
f |
+ 1 5000
100% 95% 90% B5% 80% 75% 70% 65% 60% 55% 50% 45% 35%
I R

K4 #alr e s K

HE 2 i3 H U450 BEE BN TR, RGP HE RZRRE . EAZERRE.
POKIRME AR RN TR, IR 45°CRFRIVE P2 A 1t RN R 2 TR 25°CRY
RPERIP A R, (HHOK IR E DSV R R BT 25 C R A R e B

4. 2 SRR RER IR A

R FHVAEC LI TAE RS A 454 5 B VB LA [ o '8 23S TE 5 W TR IR S B2 |, 18485
ZRIMARESE. i pRm .. B IER ISR EE RSN s, Find T EEERE . B0
PRAR, RS2 BRI A BRI . R, FE ST ARARSE AL AR #OR IR HLES, 7R ORIE K HL )%
IR, R E ARSI R SF, X Ee N EIR a5 A SRR 7 Bk, M@ g5
IR 58 A T A R P2 IR B 40

4.2.1 XERBYBREH

AR TEE A D B AT AR S I R A W AR AT, FrCASSLENHER S8, KA RS
B2 A4k, BERVREFCHLAL AUE RAFAA EAL AR S farig 1T, B EARPE R A b (1 P2 VR AR R VR
BLEEEAR R, PRIENAIEFIZ1T, FTUARRGIREEVL A AT, P B L5 XUE T8 B 1 R0
G PE TS, OB R 1A T ok LU SR 5 S R A T R B R AR L N, FEREAR IR R
FabE, BEHUR ST/ AR T 3% 78 DU VR L8 0 45 04 R U5 T B R 1 e+ AN R 12K

108



FtHEEERARBNBRAS A RSIELSE

4.2.2 INRAMERE

AR AEA T IR R R 2R R EE ML R R N5 R 2RI A — sl BFONANAR S
RIESEIN, A TIERERMAEIIR, AroUR e GEEANT SR, RRFIUERIEHL S EH X
WA, FrARNR IR R RN SRS, BN E NIRRT .

4.2.3 HHREMEE

AR R ITTIR AN EER A, BT VBRI UR R D S F R R e I 2. BRI Y
SR E T AR B T AR R, MR AN LR BRI N BR85S BIVA FNK P74 10T e 45 st
ghK, BUBIRAIER, T 2RSS UK RE T, RFIRARZE /DN, IXFESLTE B AS BN TR T
EE RS . RS ONEER B IR N AR, IR, B, T LESRHERE SR AT
REMIREAG, I 28R VR FE ML R I ] A Bk 20 R, DUR mR R LR IR SR . 254 DL B IR
K, AKRHEPIUEEREIHERE 7128 0. 007 MPas

4. 2. 4 IRENA S W

IS LA BT, A RABEN RS, BRI SR 3 fR:

*3 HRRIEITFSH

B HE

IEREE gt PYRZIN R
R 6
IR &S 0.95
KRR 0. 96
R HLEL /T » min-1 9000
HEVR E 77/ MPa 0. 007

WAL BRI S, R, XA B TR A L T TSR ARAEVEE L
S KBNS B 0 S, AE TR GG BE R 0 e B PR B HAMNR S H UL RS A, R s
PELEHCR A “PHrH, BRIEM” R RAEE =MMEXTE . st 2R T i,
PR % G LTS PERA B N IR, S5 S INEE S R R, 451 100%3 T Lot T B 2
.

R4 FERNIANSEHILE

R ¥ g B4 HNg BHRHE FA
%
HEOE/ kT » keg-1 2998 2825 2766 2707 2636 2559
O/ kT » ke-1 2825 2766 2707 2636 2559 2459
A JE 77/MPa 0. 65 0.18 0.13 0. 08 0.05  0.02
H K 77/MPa 0.18 0.13 0. 08 0. 05 0.02  0.007
AR E/C 270 171 130 95 80 64
H IR E/C 171 130 95 80 64 40
GG IE/ KT * ke-1 300 82 90 95 102 120
BRI/ KT« kg-1 173 59 59 71 77 100
K /Kg » h-1 3400 3950 3950 3950 3950 3950
N Ty Z /kW 163 60 63 75 83 107
SIE /KW 551
Hhu D2 /KW 524
RELIIE /KW 503

4. 3 AR FASRIHHLAR A ORC RAPERERT L

AHUT IR (FiFK ORC)  ARGE, JLv AT L T A% IZRKAL. v TBba A T B A2 2
PEIR e IR AR B o I ] 4 0 L0 R 32 R PR Sk DG A A 1 45 S BT B 15 o 1 5 A L
HIEE T-S B, % 5 IR RS R .

109



FTHhEEERARNENBRAS A RSELCE

<EEEES IR REELN REEEN RESH PRE AR/ CEF1/kPa
[ sy _ KA 1 90 1006

/ | BEIEHLE: C o | 47.1 | 184.2
! | 15 EHE 3 31 | 184.20
| w1 FH 4 | 31.4 | 1006
. He™ A | A E R O] a | 36.40 | 184
" u/// // | m P iEss s b | 39.14 | 1006
| L Y /] HIFEA E | 140 | 500
- 7 A 1 F | 80 500
T ) 1 3 IN= c 25 100
Y —— IR d 32 100
/ v PEIRHR 11.8

12§ 13

Extoprll X

K5 ORC /) 7-S

% 5 itk ORC %

X1 BT TE I ORC 75348 2GR H R245Fa 1E AR LR, HAG K &R R245Fa I AR 4 2
BIRENAERS T FR 6, EidE 11 ffLLEL, FE L, HERE 25°CH ORC REEKHE
364kW. HiE LI T, HEGIRE 45°CH) ORC R4 K H & 305kW. & HL & FIE PR L5 & BE S8 v A1 7 A

= & 240 + i
L4004 < % 3
J14 = 320 4 o
- T IS Ny,
2 I \\. - | .\ i
S = ] - i
: - B 280 \
iy - u 3 = N
e S Jyp 42 260 4 u kS
] ‘\ F: B 12
‘*"f - \-\_. ™ - ‘-‘75240 \\I\ iz
300 o B ; RS i
@ b i = 290 ‘\\. 0
\.\\ 110 = 200 | l\ \ H
Wi Pl W Ly
g > = G180 i g =
= Tl > O e =
S LN < 160 Ty Ry
\I\-\ o LN | e
=k Js ¥ 140 1 \.\.— —>|, ¥
2004 E
1204 \_
\_\_.
1004 Oy
P S S U SR I 80 +———————————1—— 11—
100% 95% 90% 85% 80% 75% 70% 65% 60% 55% 50% 45% 35% 100% 95% 90% 95% 80% 75% 70% 65% 60% 55% 50% 45% 35%
r # IR
52 T
(Y B AR T kD>

(a) MREZHLEE 25°C
K] 6 ORC RG1ERER
4. 4 R S PLR A3 TR AR A
W R ARG A SR A LA . B IR SR R
A s LIER:, B AU RE R 28 &) T e B it A7 1) FL e
w7 pios,

T AR

(a) EIAMBEIREDY 25°CHY, B /iimke RSk RERE TOLHIAZ 1L IA

(b) IEIRE 45°C

IR HONPURE, BT
(b) KA

SRR N 45°C, B iR Ee RGVERERE T AR I, S Z AT LA, e TR, IR E 25°C
IR HL R A 272, 3kW, RIS 45°CI & B A 268. 8kW. R HLE. JELL. 5 35 SEym bl A i 11

BEEAE 111 k)

110



FTHhEEERARNENBRAS A RSELCE

300 50 200 36
§ 48 ., 1520 O § \. 520 O
= ~ 3= %
48 ]

" R, 44 1y 7 500 \.\'\ . 1500
I% 250 4 Ly gl L #1250 Ny w 3z 3

l\ A - e 1480
5. Sy = 10 - 2 N S 30 »

LS B 8 460 e M 1480
4 2004 \=\ = g x & 200 l\ LN 128 r_1

e & 24 { M0 n i 26 M0
\l\\\\\: .\ 132 < \. \l\ 1 <

150 l\ l\ g0 420 = \. 1,y e

l\\“ﬁ . 28 a0 '§ 400

L] H22
g 26
=3 24 a0 .Ql 380
100 | l§l o 1] 100 s 120
S?g_g 30 \:J 18 4360
18
e 15§00 504 116 340
e i S PR S P
100% 95% 90% 85% 80% 75% 70% 65% 60% 55% 50% 45% 100% 5% 0% 85% 80% 75% 70% 65% 60% 55% 50% 45%
I & I R
e or . 1) .
(a) FAEGIRE 25°C (b) PEFIREE 45°C

Bl 7 Bhyine RavERebE LR 24k
4.5 A LEHMPLR AR H RG R I HEREILE
ERITHT R ES ) RatERe G, 3 HSMPLRAFIH KRG AR S K 8 fiw, HiE T
T, HEERE 25°C, RMAG M KBIEA 13.65%, KSR SAEHKRZE N 6. 7%, RIMASZ
FALTRIRA>F R 11, 3%, HUE LM F, HIEEF 45°C, RMARG R KRB 14. 7%, JKSAEPFIH
SARREE N 7. 1%, RARG EALBI> R 13%. dtk ] WEEmbL 4 HR FH R4k ) 1 Ay
REIRCHEI R, &S 2ENR

(a) MEGRFE 25°C (b) MEEIRE 45°C
Kl 8 Zh ke R PERERE T AL
2 B F & & K =B R
=2 e gcf:E?;ﬂ’ﬂEvtﬂ'&i
—— L - = | Ak H FE & C02E S =
e & = <5
144 = | gt
23
= &
o 12 - -
Lo T 10
8 s
6 6
4 4
2 2
100% 95‘% 90‘% 85‘% BDI% ?5‘% TDI% Gﬁl% 60‘% 55‘% ED‘% 45‘% 35‘% 100% 95‘% BC‘»% BE‘% BUI% 75:% 70‘% 55‘% 66% 55‘% ED‘% 45:% 35‘%
I R I #

5 EWNLRAREREL TS

T S AL AR AR RIS R AT R AT, BRIV IR, 3 KB IE. AL
TR DR, B P55 R B PR, HEEE 45 CH R B E T
25°CHI R B EL, H 4 EHLGm A 0%, A& L, RIFIH KRR IECR femr, 4 ENL s
T 50%HT, I S AR IR 2R .

DARBEIRFE N 45 BE . MGG 90%T, BT ST ST KRIFIH K ER RS R H W,=525kW 1]
B/, AT EHLINER W=1902kW f¥] 27%, RHF|H R G PR S 13%.

AINEU R G 3B [l R (AR S AR . DL IR TR A oA YE, XSl AR AR R 40k
ﬁ%%ﬁﬁmoﬁﬁ@ﬁ%ﬁv%@i%%ﬁﬁ%eﬂng(Mwaﬂimm%%&%mﬁMEE
SR IR T B A

A=240W1C (1)

AT 1 15 H B8 BRI 9% A=2698920 I

WA RGBT TR, ZRARKNEHEAZEECHFE —EBREAIEY . —EXRREHLE
HAS. —EANTHERIKERG. — B3 1ime KBRS, UURAR N LS BEA, g%

111



FTHhEEERARNENBRAS A RSELCE

THINP=700 )5 U, BHEER B &=6%, HTEIHA:
P

n =—g A-P& (2)
lg(1+&)

A 20215 H F 5 S n=3 82 <54F, R L A AATEC & 4 1 Bk & B R e AR IS N T s W) ) #% 85, 1H.
A BN AR S 1E 2 nT T 2694 Ji 6, (RSN RN AT [RIReAS,  Fir DA FH ST [RIsCR
RGRA RN
6 51t

E A MZE AR O, EEPMZERTE TR B, WFARLEIPL R AFENELER. NT
EIRIF ML, RH TR 2%, ORC 24, WEZRE KB ARG IR, 255
Bt T aR#HE . RN, AP LRI 31 RE, i T8RS0 I N 7k g
B B RSP IFIH RS EREIC AT LUE 1, MY SRR BRI R 4T DAA ROty
Bk, b SRR, AR R,

JE IS X FH SE T AL A A RO B R I 5 b, A5 SETMAL AR IR HE R 48 ARSI T A%
%, HEFEIEL AR, FERAZARENIINEISEN TR A, BHRKHEGH R,

SE 3 EK

(1] ZHIME. AERnsh 12 BT Repis A 4Ry [T]. F B2 M. 2000. 1: 15-16P.

(2] #7kZ, . MEANsh 0% E (M), Big. BiSSE R i, 1996:5-10P.

[3] MAN.How to influence CO2[R].MAN. 2011:3-4P.

[4] Wartsila.Waste—heat—recovery[R]. Wartsila. 2011:2-6P.

(5] XUHTJ5. [E A E & TRTAS4TD MEHLASAT [N]. i [EAEAAHR, 2009:1P.

(6] &I/hFI, 20w, REWLAFEVOED IR 5 K &%, 2005 (5) : 1-5

(7] Bk, MEARETT RS oHr D, Ab5: B2 AR, 2003:55-103P.

(8] vaiFH. MAH AR AR R4 3 S AL AR 0 B AL [D]. A, 8RR TR K22, 2012,

[9] MAN Data (2012).The WHR Main Engine Data 6S50ME-CS. 2. for HHM and Main Engine Room
Data6S50MC-C8. 2-TIT IMO-NOx Tier II with 1 x MET60MB, 2010. 04.

[10] MAN, The WHR 6S50ME-C8. 2 Case 8691-2015 For Waste Heat Recovery 2012. 04.

112



FTHhEEERARNENBRAS A RSELCE

FIR L R BB A ZR-N RS & B R SR
Mz ths ik
AR, RET, ZHmC, IARAS, KBRS, REE, KRS

(a REKRFIMRIAAFER, PIRBRAEZHAAHKFTIRELERET, K& 300350
b BAFE T MAE R AT, T M 510640)

FEHE: Tl AR o KR Hh IS it O A 440 0 B HE I AR Rl R P KPR AR i s B 2807 5 B 35
[ B, A SR A N 28— SR Kk F 2R eoxd ol A = A2 (R oK RS AR AGgEAT EISCRI A - 8 o
XS RGBT TSI MA TG00, W RGNEIE . AR RS HORT I, Y
RIKIREE N 135°CI 5 DAL A EL RS i (IR N2 PR TR 28 T 1) AN 28 R ILE 70930 9 195kPa A1 85°C
RIS, fERMETOT, 2B RGEREB R PR A s R4 W Bt AT i
o FeJa, RERASER T T Z, X ALK A B A 22 GE 1) K B 1k BEAFAE BRI 520
REEW: Tl A% WA MRS RBRRLS: Kb

Abstract: In order to solve the problem of energy waste and environmental damage caused
by the direct emission of medium and low grade waste heat in industrial production,
Flash-binary combined power generation system is used for waste heat recovery of hot water
in industrial process in this paper. From the view of thermal-economics, the thermodynamic
and economic analysis of the combined system is carried out, and also the key parameters
flashing pressure and evaporating temperature are optimized. When the hot water temperature
is 135°C, the optimal flashing pressure and evaporating temperature are 195kPa and 85°C,
respectively. At the same time, under the optimal operating condition, exergy destruction,
exergy destruction cost ratio and the exergoeconomic factor of the key equipment are
analyzed for the equipment optimization. Finally, the sharp influence of cost per exergy
unit of hot water on different industrial system is found for different industrial
processes.

Key words: industrial waste heat; exergoeconomics; Flash-binary combined power
generation system; power generation
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Abstract: chain plate machine is an important equipment for sintering and pellet
transport of red ore, and its operating conditions have a direct impact on the
operating rate of the system. Through the production practice and constantly
improve the design, manufacturing quality control, in the metallurgical high
temperature chain board with automatic correction, maze hook slot and high strength
chain lap and other integrated technologies, to better adapt to a variety of working
conditions, to meet production needs
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Heat Pipe Technology Application
in Chemical Industry Waste Heat Recovery

MA Yong-Xi
Bayer Technology and Engineering (Shanghai) Co. Ltd, Shanghai, 201507

Abstract: In this paper, several different kinds of heat pipe heat exchangers in waste
heat recovery application are described in practical examples. The problems and measures
in application are also pointed out. In addition, the sealed chamber heat exchanger has
been introduced to recovery the energy in waste liquid and vapor originally. The presented
equipment and methods will guild factory to save energy and to lower energy consumption.

Keywords: heat pipe; heat exchanger; waste heat recovery, energy saving
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Measures to optimize the engineering design of the sintering waste heat
power generation & drive system

LIU Meili Deng Dan
(Xi’an Shangu Power Co. Ltd., Xi’an 710075, China)

Abstract: At present, With the comprehensive promotion and application of the sintering
waste heat recovery and utilization in iron and steel enterprise, the sintering waste heat
power generation and drive technology has been rapid, the actual effect of sintering waste
heat recovery project after the operation has been getting more attention. In this paper,
from the angle of engineering design, combined with years of engineering experience, For
the design optimization principle of maximize the use of sintering waste heat,, improve
the efficiency of waste heat power generation and reduce the auxiliary power plant.
summarizes the measures to optimize the sintering waste heat power generation project
design.

Keyword: Sintering waste heat power generation engineering design optimization
measures
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highest running cost, the investment recovery period is short, so the scheme 3
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