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STUDY ON SPRAY CHARACTERISTICS OF A MULI'T--STAGE
AIRBLAST NOZZLE FOR CCAL-WATER SLURRY

YUAN Kun! CHEN Ti-Fong? W1 Cheng-Kang?

(1. Institute of Engineering Thermophysics, Chinzse Academy of Sciences, Beijing 100080, China;

2. Institute of Mechanics, Chirese Academy of Sciences, Beijing 100080, China)
Abstract Spray characteriztics of a multi-stage airblast nozzle designed for Coal-Water Slurry (CWS)
were studied in this paper. Factors affecting the atomizing performance were studied experimentally,
including properties of CWS in terms of apparent viscosity and dynamic surface tension, operating

conditions and geometric structure of the nozzle. Measured axial distribution of droplet mean diameter

was presented as well.

Key words coal-water slurry; CWS; atomization; airblast nozzle

LA 5

IR B B b A SRR B A Sk 1) LU A
I ARVREL, AU R, AR A IR, AT
PR am—Ht T e, sMmAvRes, RGN
B2 07 RS, X T 5% AR R v R K BUIR,
THEATEBM MR, MR, K%
A AR Y R CE, BARITS B HR O T
HREREE, EAKRFREGRE, KEE I
A5 B B A KBUR S T TR K = B E ),
ZiE T ER AR, e TN AKE.

KRR Z T F 4. KERFLS
AN E, RERGERARS, B TR0
B SRR ) S B R, INtRIAGEE R, MR
K, WSEReRR e e, AR, KSR Rk MR
YA RS B S EN R THE, RRAE: (1)
KBS B FE I PR TR AR, R SE I BR T T e
TR Gk R ERB (2) ARV AR IR,
WS B HE: 2002-01-15; #2iTH - 2002-04-18

HiAR At T A b, T H AR A 10 e i MR
5 (3) KEK M MEARN THM BERR L, ZHUR
PTG, FEABRKKREHRE.

KIS ARRL AR b B K X I 7E T8 R R R
PRI K, SNBSS, KK R
o S L R I B AT O I KB  E
A4, AT B R BE R, SR B TR %o Y g B 45t
ERALBEATIAFE R E YR, A T By Lk KK B 2,
0T A0k S R RS TR B K, i AR BT
EEERE T B, 5 —Ab T i R
TR EAL R,

RSB (B 1) KA KSR B i E S8
B, AR T KBRS, BT
BEgE b KRB E O B, RS E P RS IR
B AT LAFE A (BT BB Y A e LT L
X, RABERARRED. 56, BT AR
RETMBIHER T RE1T, KRB B 5 Wi

fEBMM R 8 (1972-), B, WEERA, PERFERE TEAYMEELE, EEASREEERN B,



210 T B # 9 B3 ¥ W

23 %

RETH BB m SR RO R RE, WEME I B BAAR AN, WY
LEMTR, T, RAKE, BB REGD
S KR TN PER%IE b2

R NN
KR

1 ZRSHHEEREE

AR RSB B TR T & RSBl xt K
RFIRRLO F AL, WAREIE KRR (hEE
ETIK AT ARARGBL) | W0 R A T 0L ANmE g J LT 4544
X AT LA BE R R, R4S H B 5 R Rl ) L PR
. SRABUETHERITTEDT ST T B8 H O B i
ARV RIBARR LSS, FFE XA R & R AT 7 5>
#r.,

2 LEWRE

USSR WINPT 4 LN 0PI OCS i
EAERTHANSS, FEFHEFRHR, Fi
FRMFEEA, ETELNE,

1.CWS &6 2. Wi 3. BIE 4. BHE 5.CWS [lfch
6. MNRESR 7 B EEFEER 8 HHH
2 KEFXENRNBRSE

A Malvern 7 & 53 WUt K HE3E 55 4 b B2 47
TR, 0K AROCHON R W& e B
BB TR . MECR 5B TR A
B, WSRO, MR LR AT LR B Oy
150 mm 35 FRAZZ, TR F AR 0)RLE i i,
AR HE UL, G S BTEE £ Ak 3.

SR AR T = MUk BV 8 TR TR,
fEola#E L.

F 1 ZHMKBRET TRMAER

Fe R WRIE EEEEN R s
1 KEE 58.7%  WwERE  PEEFLAY
2 k¥ s578% WARESR FES R
3 ¥ 58.7% I WL 2 R AR

ARIERI R WA BE R NXS-11 BEFRS AL i3
E, WARRFIEILE 3 .

500
B CWS No.l
400 | ® CWS No.2
A CWSNo3
@
«
Qé 300 -
~ - “‘\l
.
= ‘\ —_—
200 4 <
l ﬁ\\kj
100l.......Vf
40 50 80 100 120 140 160 180 200 220
v/s™!

B3 KIEREINE

KA BRI SR e sh A F ik g
TRAREIR Ay 125 e L Y T R R A, HUBh A T ok Sy b
1 S R AR BB TG A, 3 R /KB 3 o 1 28
TE e (SCH A TS P 2% B0 7EAR 5 16 (K 47 Hk
AR R RRBRN, MR Y REEESE, £
817 PEAL SR L 9 I () 4S8 AR S b, i K
NFtE, M B R EIEER] (A BsER)
KEBhARR KN BT B, =PRI shALmk
FIBER R E AR 4, 3 SHATREIHE
REEBKEE, BAEMFMN, E=ZMEER
ABKIRE KT,

0.20

0154 ‘:/

®  CWSNo.l
& CWSNo.2
0.05 1 A CWSNo3

o/N/m
.
Wi

0.00

0 3000 6000 9000 12000 15000
8/s™

B4 KBS LTS
3 LR AR R

3.1 KRR B LME IR
5 4 2 RSB F A = ROK I E



T JR % KRR B RSB T E R 211

LEetE, R REARAR A S IR R (air-to-fuel
ratio) , YhALHRA AL IR T Sauter VI ETE Dss .
Dsp #/h, BALBEMRE, 454K 4 KERFZURE
FEE 5 AR K ST I B2 1T I, %W A
KBRS KRR R MR RF AW
KEK, BUAERKN 1 SREFERERX,
EWRE RN 3 SR EFMMERT. EEINS
B RE,  RhREGRZO6T IR 0 T8 ORI AR 1 S 3
BRBHIRER], KRR, S EME, Rl
KN, ERATREEEN B, Rk
SRS - EMHBER, PR NBEKNRIE T —
S BRJEE DL 2 TR /N 25 o NS R I AR B
%, FEKSMEAELHRSN S, Eitk, WERK
MERE, Kk IAELSEEEHERZmE
SEH.

160
® CWSNo.l
e CWSNoZ
R A CWSNo3
£ L S
*$ at.
N 80 S S
. AT TR
~ :(\ ~.9_ @
40 » e
Flys=0.3 Mpa

0 ————— 7T
0.04 0.08 0.12 0.16 020 024
AFR

5 KBRS LA BB R

3.2 BIELRXMELEEIRMD

B 6 g th T KK AERE B ) 735l 4 0.2 MPa |
0.3 MPa #1 0.4 MPa fif i) b BB UK L RO I,
R —ANEAT, BEESKILREm, Fh s
ETRER. 5, MERERTE, SRR
KX RMETRAEREA, LW ERIEAR
SRR, BRI RS 4R T 3L 40K
XEEROM RS RA AR T REKIERES TR
T, BAAERFR G R RIERR RN, 8
WAATUR B SR, AT AE 5 SR I et
FOH BN, AT ERR .
3.3 BRAMMELAENTMN

B 7 T S HSBIMER R EL IS AR R
BT EA I T, £ R BB ) TR T
B —HRMABIN KGR O EEE L), iR
WM H AL T R SOBBAR IS, 535h, IR KT
B O BT 1 A SOR B PR ARG, B8 U SE LA
ST B UR B AL T L R R R R AL

Wi, REANFEREERGEREKR, W DA
SPHIVIT AFIAET A, AN AL RIS R0
HEATIREE. MBI, RANFRER AR, R
FULAT— R, #HERFRNBEREY B HE
BH.

150
AN
120 A Pes=02MPa
3 O Pys=0.3 MPa
§ QO_KX 0 Puys=0.4MPa
~
s} N A
60 \.(?—\é\» N
o o A
30 T T T \"
01 02 05 04 05 06
AFR
6 BT MR
205
X o H—-%
9
150 ka‘ Z§~£
A9 -
§ 100 & b
> e M,
Q o T,
50 T

B 7 WEREASH X A A L R R

3.4 WHEEIEHEKE S

B 8 gt T AR KSR i 0 e SR B kB Bl )
PR AT, B X gy a0 R B BT i
FEALE, FEMEYE O FHE BRI, P
EAERIE R Z R ARLE, — P Z X E AL, T M
Mz E AR EE, B KRS SR BT
PIVER FARRamimeme, (20 E P Eh AR, 7
Sh—Fi ok R A, ARSI T i U Y
YERF B T flf 4 bl 22 1 7k 7 i BELAR I 5 0F A KK
W, RN AR AR, WESPAT LA, Y
S AL T HBRIKE (Pows = 0.2,0.3 MPa) Itf,
WEHE O T RO R R, CIRFENLE TS
7, 4B YAn FEE B R A T RO TR Eh T R, 3K
R E S, AR A 2B

B9 £ T WM F T 35 4 R AR BLAE R TR
HHEBR, BPAMUAH T Sauter P2 E AL
5T, BT Doo A1 Dy W53, Doo HINE
Sk /NT Doo [T B BB o BB U B (KK
W BRI 90% 5 Dio KSR /NT Do MR &



212 T # # ¥ B % # 23 %

JRE GBI E R 10% ., siIEF R
W, Do IERIZRK)EREEF; Do BT, £
KB IE AR /NBRE; Do Bl EF, %

B /IR SE AN B M- 9 A KR
100
—X— Pys=0.2 MPa
80 4 —+— Bys=03MPa
c —*%— Poys=0.4 MPa
60 -
i St T *
o TR Tt ——+
o 40 1 Nk
20 -
0 T T . .
60 80 100 120 140 160
X/ mm
B8 FAERhEFHI S
209 A Prys=0.4 MPa
410+ )
—-A— D, \A\
400 % Th— 2
g —7— Dy
3 390z—0- D, _
Q 504 O-—ep—P—-n—0
4C 4
304 ;
0] Vow— VT VT TV

60 Sb 100 120 140 160
X/ mm

B9 ZFAEHA Dgo, Dro M D3z 54

4 # i

ASCHHIE T %6 B YW S 3 KSR 5
LR ERIIA T, 25 R R

(1) U5 25 A 0 L 32 K 3 WK FBE 5 W K,
KYHEMA, FBRBE, LB+, BERA
RTINS F A R B B,

(2) RIFFTIKLAER, WARKBERKE T, FUH
RAT AR RN,

(3) BEMER ARSI T AL, W7 LA Bt e
RFALRLE,

(4) FEWIE H 0TI X, BRI A1
I BEAT, (R B T B 19 R A AR AL,

£ ¥ xx

(1] Chen Lifany, Zhan Huanqging, Sun Wenchao. Experimen-
tal Study on Combustion Technology for High-Ash Coal-
Sludge/Water Slurry. In: 2nd Asian-Pacific International
Symposium on Combustion and Energy Utilization. Bei-
jing, 1993. 488-497

[2] Chen Lifang, Zhan Huanging, Sun Wenchao, et al. Ex-
perimental Study of Combustion of Shen-Mu CWS. In:
Proceedings of the 18th International Technical Confer-
ence on Coal Utilization & Fuel Systems. USA., 1993.
651-658

[3] Ken D Kihm, Paul Deignan. Dynamic Surface Tension of
Coal-Water Slurry Fuels. Fuel, 1995, 74(2): 295-300



