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ABSTRACT: A comprehensive overview of the status of
lignite pre-drying technology is given in this study. The
practical problems of high energy consumption, high investment
and poor safety exist in the lignite drying using the traditional
thermal drying, for the reason that the super-heated steam
drying technology for lignite is put forward. The mechanism
experiment research and pilot-scale test research of the
super-heated steam drying technology for lignite were carried
out, and the results show that the drying efficiency of the
super-heated steam is better than the hot air at given conditions,
the lignite drying can be accomplished stably and continuously
and the drying product can meet the requirement of the
industrial application of the lignite fired power plant. A more
innovative approach as a new lignite Super-heated steam
low-rank Coal Upgrading (SCU) is proposed by Energy
Conservation Research Center of Shandong Academy of
Sciences. The technical advancement in terms of energy-saving
and safety among the applied technogies are compared and
analyzed, and the results show this techonogy has the
advantages of low energy consumption, high safety and energy
saving. To sum up, the exploitation of the super-heated steam
drying technology for lignite fired power plant can promote the

development of the energy and power industry, and the
technology has wide application prospect.

KEY WORDS: lignite; super-heated steam drying; clean
coal technology; safety; energy-saving
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Fig. 1 Schematic diagram of the super-heated steam drying
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Fig. 2 Flow chart of the mechanism experimental system of the

lignite drying
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Table 1 Components of the drying gases

Gy | AAVTRKkgh) | BGEATR (kg/h)
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Fig. 3 Drying curves of the lignite at different experimental

conditions
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Table 2 Characteristic parameters of the mechanism equation of

the lignite drying at different experimental conditions
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Fig. 4 Curves of drying rate of the lignite at different experimental

conditions

AL A Y e AR T R L ST
Bl R JRRAET: O FRATONE A,
FETRH ) o IR TR, B TR —F
SRS AE SR R ISR R TS 278 V30
BH 7R L2, DRl PRV T RUBAR S RE g
@I HEARMELHETE R TAWLBENR
1.005kJ/(kg-K), TMiZE¥ 1 EL AT 41,968k (kg-K), Al

%o SR, A HERIIEIRE SRR,
RESEIGHFFL B, W N 150°C CLAIA R T TR
[z b, S HRZERI TR R LK

WA, TR PR LR gie:

QO 2 I A5 A 5 A 5 0 P 85 o o s A %
fi%.

Q%M A S K Z A 14~20% 2 W], FF H.BE
FH AR ANB RGN, 1m It 5K g 5 ETF
e
@ Pl K IBARIIAEB% LA .
2.3 BEERFERTIENPRIREHAR
231 REN B

TR, RN TR ARG RERIRR
POIAGRAC R b s RS . i TR R S AT
VAR AR, FR TP R /N 16.3mm ) 46
s 1S P O RGBT ) R RAT 2R A
IRED™, PRI SR, JL, JRIEAZRIR
HIFL) PN LI R G 2 AT TOE AN TR
HREIR LT KT A NN, SIEBLS e K o R R AT e
Jas TEB@REOK, HsUKIRHEE TR RS, 51H5Rl
R4t

e 7K o3 M R e i T IR B A T A LIS N T 14
IR, AR PRI T, JEE N B R A S
58 NWRMZER AL R, SR BIBER K2 1 H
Ja s BRI N PR TR RS, )
PERG

HRE R 3t (17K 2 T A HER TR AL
Jris BENCRERERGERAE SR, WA LR

R PG TRRG, BEAH] KRR G
GIGER



L) g
rr—— .
=
R I
REFA oL
{6 i 18 Bl e
} MQ . RS
ana . SEPTY N LM
- e

E5 ®EMTRRGRE
Fig. 5 Flow chart of lignite pre-drying
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Fig. 6 Pilot-scale testing system of lignite drying
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Table 3 Comparison of several kinds of typical drying process

TS | Wi AhEERE | PSR e Bz
SFCU 0.2t 787,
23.06 JG 14 | 320007
4 5.1kW-h
SFCU 0.2t 2877,
25.52 JC 14 | 9000 J7
RWE 9.2kW-h
SDCU 0.2t 787,
23.84 JG 24 | 30007
< 6.4kW-h
0.55 Z£¥4,
BRI 56.09 JG 44 | 3200/
1.82kW-h
139Kkg 4,
WA 1 37.08 JG 24 | 4000 )y
34kW-h

e RIYLL 300MW M HENLAL TR 000 H S, Z8954% 100 Jo/ml
i, Hi% 0.6 SO/, MR 120 Jo/miit

L3S EE 23 A T EUA

RO AR R o P P R 3 e T
2 DMAZE O AR H A4y S RAT W] Sl R 4
R IEs Z N

_6_

Fei, IBATHUAR S, Pl iR S, HHIERLK,
HIMRATRENE TS

I ZRABE7 5 SFCUSL R AT INHARAG PR T4 T
2 IBATHARAR, $estid, TRAHPR, A
IR e B

BEAL, IZRAEREA BRI L ) R
AP AT ELRE A SO AL AT LA T LI #%
VA RZ0 T2 1) SDCURE 2 Pl [ A 4 R

( Super-heated steam Drum low-rank Coal
Upgrading) . SDCUHA A G 257 nl i 1457 2,
S JERHK) S /K B (35~50%) FIRLE (0.5~35mm) &
RS, R R AR L, AT e A VR
K GRS K AR T2%) 3@ TAEAL B
507 W (R IEEAY T30 H 2 B DX s 7K 40 A AR AL
HITIE TR
3.2 X & ML REFERY 2N 2 4

L ZON R L RERER SEMR 73 A an R ik : O T
TR S ARG I, AR A RS
T LA A AR R 28 AR I G R kD . @R i
TR T2, Tl I [RSCRE B rh 28 A K 2N
PdmraniK, B B FBREAE. H— ] — 5 670MW
P SOEN S, K 7 A32% R 3112%, &) K
BEFERRIRZA 012.20/(KW-h), Ty 21hR K54, 49 7 /4,
Pk A A BRHE L2, 17 AT, B e RO
3714,

MU EHARZ T it vl DAt 1 38
PRIZ W IR R T 1 R BE B S A A A
IBAT SR AR FBEHE, T H ARG G At 8T
BB n R

4 CODMEZAE&KEIBR

R IREEEE R, I CDM¥BE G SRR I K
PRI s /b R UL ) — 2B ) R IR . R

TR G 12, ] PASEILH I 2 Ak G 8790
TEAFIH, TR T 28— 5%,
WS R ZE R AR AR I AR 457K, A TR
PETFAR R, XA BE B IE SEHAB K . ST RE
BEAIG, L IE SR K 23 R AR 1) — A i S R
D, AHRFRIFCOMPISCHF .

Bian, CA—670MWREHLA S i) 15,



BREEJHECO2010 771, AT 3RIFCDM¥E 4 32 £5 4700
JiTt, WARRGTA I, WA L3000 00, [H 6
I R LRI 1%, 17 SRAT S T IR 85 22

AT BT, IEEEER, 2007, (4): 43-47.
MR, C R WA R T B AR G e T LTk +%.
PR, 2010, (2): 130, 132.

5 B4

AT X HE R L) IR TR BRI AT T
WEgE, EEAFHHBUR 4

(1) JEL & BT IIAR B . B AR
RRBERTHIK 7 2 mf el ) BT BRIt 2
AR BRI 5, AR RN TR 1
PN AN

() GEVTT BT LU L ) Rk 7K
(2R, TR RE R RS TR B

(ORI AT BRI AR RSt RE
RO LA T, FL AR i A2 T
W FHZEK

(4) R TR PN R R R T 13 A
JRE T EAE LA T REREFERTT 21K B T
HATWI RS WK I3 32% 4 21 12% 0 A L
FErTLARRARZY 12.2g/(kW-h), B SARALHL 18475
A, PREEAE ] A LA D3R o

HHSE AT, BB 0 H o R i R
PPt i E T2, et el Al
BT AN eI R T 2080 B M B SE (&
o, AF BRI AT RS RS AT BEJRAF K 225K
At e [ 122 MR A 1 R s S E T 2 [ s 40
SR, SOl U

Z % M

[11  B4k%% b dbat gDl i, 2000.

[21 B e dbnt e Tkttt 1983.

[B] SR, TR WUERHER. Jbat BR Tl AL, 1999,
[4] T, KB4, ATLR, TO6 R TEBAERAAR T 5

[6] IRHEAL. PRSI THREARTIRE N T R BRHCR,
2009, HiFI: 12-13.

[71 M. T. Ho, G W. Allinson, D. E. Wiley. Factors affecting the cost of
capture for Australian lignite coal fired power plants. Energy Procedia,
2009, 1: 763-770.

[8] Y. lwaia, Y. Koujina, Y. Arai, |. Watanabe, 1. Mochida, K. Sakanishi.
Low temperature drying of low rank coal by supercritical carbon
dioxide with methanol as entrainer. Journal of Supercritical Fluids,
2002, 23: 251-255.

[9]1 Arun S. Mujumdar. Handbook of Industrial Drying, Third Edition.

CRC, 2006.
[10] R, FRE, XA, BUCTREOAR. Jbnt: 2 TS,
2006.

[11] EFEAR. TR S R SO R ——Mujumdar 5¢T TlkF
PRBORIOWIE. red: i s, 2002,

[12] RS TS Jent e Tl i, 2002.

[13] G D. Bongers, W. R. Jackson, F. Woskoboenko. Pressurised steam
drying of Australian low-rank coals Part 1. Equilibrium moisture
contents. Fuel Processing Technology, 1998, 57: 41-54.

[14] G D. Bongers W. R. Jackson, F. Woskoboenko. Pressurised steam
drying of Australian low-rank coals Part 2. Shrinkage and physical
properties of steam dried coals, preparation of dried coals with very
high porosity. Fuel Processing Technology, 2000, 64: 13-23.

[15] R#Z. BF TERBOR T 25 TR R SRR St T
A S B i A, 2008,

fEHEIA: e (1971, 55, WARBFEIA, Hle T Aok, AR
e VA ELT A P 509N SRR 2 s N1 0] ) T



	过热蒸汽干燥技术对提高传统褐煤电厂运行效率的研究
	李胜1，蒋斌1，史勇春1，李捷1，董文学2，徐坚2，张弘2，杨军3，陈福祥3 


