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Influence of separator rotation speed on air-powder distribution
in medium-speed coal pulverizer

QU Ziyao, CHEN Min, YAO Xiaolin

(Xi’an Thermal Power Research Institute Co., Ltd. Suzhou Branch, Suzhou 215153, China)

Abstract: Aiming at solving the problem of complex and uneven flow field inside the coal pulverizer, a complete
model of medium-speed coal pulverizer was established. The CFD software was used to solve the internal flow
equation of the coal pulverizer. Moreover, DPM iteration was used to obtain particle flow parameters, and the
internal flow of the medium-speed coal pulverizer and distribution characteristics of outlet air-powder at different
rotation speeds of dynamic classifier were explored. The results showed that, the distribution characteristics of
primary air at four pulverizer outlets were good and consistent with the test results. When the powder diameter
was small, the powder mass flow deviation at four pulverizer outlets was small, and the fluctuation was not
obvious with the increase of the rotation speed of the dynamic classifier. With the increase of powder diameter, the
motion trajectory of powder showed a wall adherent motion, and the powder mass flow deviation at four
pulverizer outlets gradually increased. Furthermore, for coal particles with large diameters, with the increase of
the rotation speed of the dynamic classifier, the powder mass flow deviation at four pulverizer outlets gradually
decreased.
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Fig.1 Geometric model of the medium-speed coal pulverizer

B2 25 7 BEIERL 4 IR VRS I 3 AR MRy B Y
F RIS AG B 2 Ficfi BT, MRE & BB 1k
FIHERIR, MU Hoi 5

//'/_\\ //‘\
/ Q@@ \‘\ (/@
\ 0 X | Q_// X /)
\@\/@/ \\ @/ 4
a) 4 b)=H0O

B2 HMERS
Fig.2 The number of pulverizer outlets

1.2 SHRIHEFRE
PESRENLA BB N 2% (K =i, — OXE

http://rlfd.cbpt.cnki.net

FEARAGRIZY, FR A XS L R B, BTk, R

H realizable k- BALN AR REAT A, F k 7%

5 e TR EA:

o P ) ) ok

—(pk)+—I(pku, |=— LS bl

al? )+axj(p “) o, [“akjaxj_Jr (1)
P.+PB, —ps-Y, +S,

2 oere 2 (peu ) 2| [ g 2 ) 0 |
a7 o (pgu")_axj _(’Hakjaxj_Jr -

&? £
pCSe—pC,—5 —+c 2c, P+,
k +ve k

A pﬁ%*ﬁgg ﬂjﬂiﬂﬁﬁg #tjﬂ/ﬂuﬁﬁﬁéﬁg
P A HH T~ 2503 A B8 T 7 A R A Bl i s Po A ERTF
FIFEMA P A R B R s Y AT 4 s U Bk s B Pk
XTEFEECR RN S NP NAR FR K B A A
Civ C2v Cinn Cann o WEERUEH, Hrh, Cp=1.9,
Ci~l44. o=1.0. Ca kT FmIiIa, HERTT
7] 5 5 J1 77 M PATH) Ca=1, H{EWRMTHSEIT
] B, Ca=0; Sk S A A U, %) T
PESRERL N BB SAHIZ R, AR IR AR A AN o] s 4
WK, M Py=0, Ym=0.

C1 HZRIEA:

C,- max{OAS,L} (3)
n+5
Hrp,

n:sg @)
s =/2s;S; (®)

e RIE A
p=pC,© ©)

&
Hrp,
1
C,= ; (7)
" kU
AT

U= (557 2,0, Q)
Qj =424 _Zgijka)k (9)
Qj = ‘(?J — gijk a)k (10)

As IRIEA N -
A =+/6cos¢ (11)
¢= %cos’1 (/6W) 12)

Si' S ik Ski

W= kT (13)

S3




144 kAR 2024 4

s=/S;S; (14) BRI E DL SR YT R B X
Lou, oy SRHETIR RIS, JERT SN B AS . A B AR
5720 T o) (S ph b7 MU IS, P FL S 828 7

]

Kb A=4.04: Q FMFHEE o 57 R 5
B Sid R ik & Sy A PR ARk & .
1.3 B FRITE B ISR

H - BE AL A A BT o AR 2 B T 10%, £
R T DA 220 SO 2 1) FRORIERE VR, SR P 8 O A
A (discrete phase model, DPM) Hiiid S4Btk (1)
1E3. EmTEEENL NS E 2R . '), %
JIER, BURLIEsh T RN
v _c g (P, —P)
Pat ¢ )
X mp NBRRE, v BRI, g ANE N
THIE s pp M AR R 2SI s Fa NBURL
Bz B8y, HREAN(L7).

e

m (16)

1 a) BEEHLE AR 4
Fy=—m,(u-v) a7
z-P
X o R R ), HRE O (18).
d 2
5= g (18)

A dp RBORL ELAR
L4 BERMAES &S D
AT BRI XIRRH 2 HSH /A, T by A
7 RIS L7 1), 25T Ansys Fluent 3144,
KH SIMPLE SRR SAH . 1E S TSR
Ja . RAHERSTATT 2, AR KERIGE A s N 2
SN 1 800 kg/m® [RIFERY SIURE, F3R AR KA B 138 3))
B o BUE R F (10 55 50006 261 L3R 1.
He, —IRRANCERAWRALSR S % {7 RE,
MR v, 5P v 398 23.9 mis, XFRF—X

m%j’a 100 t/h. c) AN
£ 1 NEE 3 HREEHMEL 5
Tab.1 ijn;f/foﬁditions Fig.3 Mesh generation for the medium-speed coal
pulverizer
il H BEH
AL A {£566 /7. 828 Ji. 1109 Jj. 1283 JiM 4L
AR vi=23.9 m/s Z101305pa G " s WA At s
V.= 23.9 ms p= a H TR EMEA, 15 2000 & Hok 8 8 BT A<
\ HETI S ‘ ‘ WA 4 Fros. mE 4R, ZRREEE b
kA dp=5. 10. 20, A L Uk . i T,
50, 100 pm 566 JIHINE 828 73, FEFEHL Y L ELT AR

. . W EAREOR, SIS EE, BE T

XX 406

2 PR TR IEHE R AR U R R A . B, AT A
B34 T BEIENL AR . ShA s, B U, SR 828 AR T R,

http://rifd.cbpt.cnki.net




JE T 58 55 I B as e dons s B KL XU S B A 145

24 3
21.0F ‘
e
g2
2051 —— HIE3
_ —— g4
T 200
E
o19.5-
O
= 19.0F
18,5+
180 1 1 1 1 1
600 800 1000 1200 1400
MR ECE L

4 FEIMIBHE T L9 E SR E)EE
Fig.4 Axial velocity of the air at pulverizer outlets with
different grid numbers

3HERGVE
3.1 B S8
Bl 5 45t T 7 B a e f FE 3 N 2. 3. 4.
5 rad/s I, BESERL & B E AR 2. HIE 5
AL BERENL A th RO AR e 22, A
LA — PR A R i 22 ¥ R A-0.2%~0.4%:;
BEE A B s e e s, T w2 Y — 2
A/ o X JE RN IR R AT BUSN, ERIER T,
TAA BT R R K S AT AR 3 AT B AR 4525 5], AT
M B R A 22 ) o
o —=— i1
051 —e— HifiE2
0.4 —a— HUBE3
03k —r— ik iE4

0.2
0.1p
oF
-0.1F

-02 A\

DR i 22/ %

=03
-0.4 1 1 1 I

il /(rad s ")

5 FEFES EREETHELHORERE
Fig.5 The flow rate deviation at pulverizer outlets at
different rotation speeds of the dynamic classifier

K6 45t 1 Bha o AR FOE D 2 rad/s I KL
oy AR T B LT T AU > B A s .
tr, B Ga)s i TIEHC 4 AN, A XA L
JiARTE B 1. B EJTBOE (GBI 2). AHE
PRI (R 3) BLL 7 e asadt i (A 4).
H1F&] Bb) RT I, 7 B R DS R o A AR AN K2
XN GRS SRR ISR, Of

http://rlfd.cbpt.cnki.net

WE FE B R BUAE IR _E BB AEAE i 37 70 Al AN 21 5T ) 1]
2], i 6oyl L, A2 EE R BT BN,
L XIAEAE LA, 2 PRI A L AR, /R BE
T B AAAE [ e X . P 6d) 45 SRR,
U ENE W HEGR XA 3 AL E R, FLAER o)
meETHs . B ee)ai REN], fE)rEdsitH
BRI, AT [ AT D FE AT A A
HBE AT A B B LR B Y A M 22
NIV EZ IR A

K7 25 0 T S [R)7p 8 A  n A T 3k E
KEK.

a) 4T 1 B

%/ (m-s ")

L1 W — N W W
W=t o O W th
coocoooo

D(D.@\@
-

b)) Ak T L Eh ] 3 P 43 A

M E/(m-s ")
10.0

©
=}

coocooocoo

E |
I ©O=NWAEUNAI0

WINI—
SOoo

\...

©) AT 250 i1 3 FZ 3 A




146 F YR A

2024 4

JHE/(mes™")

0\0—
o2
=)

s e A
S COOSOOT

LI —
SOO

d) AR T 3% 1 7 A7

HE/(mes ')

(=}

101 SR A 00O
cocoooooaS B

S
OO

€) BT 4% ) 8 R 43 A

B 6 BRI SHESEERMERENHEE
Fig.6 Contour of axial velocity of the air at different cross
sections of the coal pulverizer

M/ (mes )
13

10

~

a)3rad/s

b) Srad/s

B7 AEEERTOBERBEEERE
Fig.7 Velocity vectors at cross section of the classifier at
different rotation speeds of the dynamic classifier

http://rlfd.cbpt.cnki.net

H I 7 1) O, SRR N B S 2 B 2% X3,
SRty Ba XK, A& . 7F
AN, [SRAERENYINZY), HbE
A B AR, — IR RTERE NS B 2%
B SR AG (U] [ S P 3G o, 0 10 T 20 285 B
Eo AT DLHEDN, oy RS ARTE R R T R
(10 VR B ' R R B4 FH 3845 0 5t o

Kl 8 4aH T BLAE 55 HP1003 2 i
BEREHLA SR BIE S . Zkied, BN S
F— R A SR — 8. Sehr b, BT
ML sh 5 AR AP AR 2 5, TR TOL R,
PESREALAS O T8 VR AR AN MR, s A
2 IR FHURE (10 Rl F88 42 e AR {58 15 R IR IL P S 45 A FE
FATT A LA 2 S, DR 4 SRR S A 45
RBEH - EMWZE. ERERVOEN, R RE
B RSN O — ORI A BC B N85, Ziah s
BN IR W) & o AT WAEBRARZN T, BEIEALH 15y
[(RRERITIN

5
—s— AR
I —e— iR
3.—
o 2_
=X
L
&
T o0F
=
i -1
=4
_2_
-3+
,4_
,5 1 1 1 1
1 2 3 4
£

8 hMEREMEMBENRELERSRIEL
Fig.8 The numerical results and experimental results of the
relative deviation of flow rate at the pulverizer outlets

3.2 EBIEHEM 2 B4

R 2 NE S EB/EEN 0, HEMEREN
100 pm B EEBELARYE B O 0N R R .
F 2 AT 0L, CHEEBELH R A E T SR 2a)
DO R A B, % HOR RO U R R 22 5K
K, K ZETEF] 13.83%; 1M 24 BEBENL H OBy A
BHARKAE 2b)yh =W O ER, BN EA
X 22 B KA 2.56%, SR B R A 22 S 35 /S -
Wt BH BB AL 45 1) 5 R &5 ) AR R B AN XS
PR A2 BB BREATL S VRS 23 A AN B I R R 22—




4 3

JE T 58 55 I B as e dons s B KL XU S B A 147

F2 ZHOSOHAOBENSHOMERERFTE
Tab.2 The deviation and variance of powder mass-flow
at each outlet of the three-outlet and four-outlet coal
pulverizers

BV 1/% MR 2/% HORE 3 /% WK 4/1% %
=HH 2.56 -0.12 —2.44 0.02
Modim 13.83 -12.10 3.17 -4.90 0.09

Bl 9 Dy ERAL BE S e B AT < K. i
KO R, BERRIAFAE AR T BN L N L 7 A 1
Dl AT RO il i e e DX 52 PR A o B
SN, L2 P AR AL [ DX AR S £ Bt At — 2 R
o RN BERRTRLY BOEAR B T2 U 22, evERA
— KR 6¢) 2113 6d) Kb R g B E Bk a1
Boyo W COg U CEIERS, SR SR LI
TAER LI AT 4 REVB A L.

HE/(m-s ")

(]
—

[ P T )
o = = PR
coCocoOoo

=

B9 BENZESEEE=E
Fig.9 Contour of velocity at vertical sections of the coal
pulverizer

Bl 10 D9 A A MURLLE B KREATL P9 8 PRI 3
I, CABRLZ B A] to E4TiE e, I 10a) A LA
BRI, INFURLIERY 52 SR A 7 15 B AL A 0 2 ) 2
LY YN M ) B 25 Wi 0 Mk 3 L P o e R e |
B O . B 100) A1 10c) T %0, BEAE R
HEAZ B3 NOR R I N BEZ 3, 3 2 PR A BURL B
Z WA ERAANT I RIEL, 1R RO Sk
BWSLITRRIELG, BRI R, SR
RPN o 1k vk 2 5 b ) B eae) et T e A RS o
RIA B 0B E) .

BT 11 BN 73 55 48 e % A H R 3 rad/s 1, 5.
10, 20, 50. 100 pm Ky FUkE % H 1 TE K B AH X
Wz, mE 11 A RN R, BT
HAF BRI, BEZemn isshidfe
HBE TN BRI A5 40 I s ZE AR TR /DN 5 T 50
100 pm R A o Bt s 22 4 355 19 00, 9 O 22 1)
J7 ZE W RLAR (G TG . 132 (R A e A

http://rlfd.cbpt.cnki.net

PRI R, KR BAT R M, AR A
DX 3 AU S (RIS 4T I B i
g, N TIBBE Sy, kR it P AR
PRI, RORAR IR 2 S0 B I 20 BE AN B )
HEREK, £ TRSEPRh & RS A A R T
PSRN L OB B I [

t/s
3.0

201
2.4
2:1
1.8
145
1.2
0.9
0.6
0.3
0

t/s

¢) 100 pm

& 10 A ERZBRLT sh T
Fig.10 Trajectories of the particles with different
diameters




148 A6 R

2024 4F

70F
60
50F
40F
~L° 307
= 20t
= 10F
"0 ey
= -10F
= 20t \/f"
B oL = o
—e— W
“A0F e b
S0F e
—60r Ji#
,70 1 1 1 1 1 1 1 Il 1

1
0 10 20 30 40 50 60 70 80 90 100

R kLR um

B 11 FREKEZET&HME BN REREE RE
Fig.11 Relative deviation of mass flow rate of the coal
particles with different sizes at each outlet

B 12 PR ORI ELAR N 50 um A [F) 73 5 2
POl T O R E W 2. I 12 TR,
Bt 7 S s PR R R, BEEL A% H ROk o Bk
HEORH O 22 R 5 22188 o IR RN E S5 B
SRR, AR DI RN, e RN 58
IR G XIBETY R, BRI e R & Ja b
SIS, IR/ 145 B EER i B
s, DLt TR BEfs oL, (E2 4t RER
ZAAE T A

70
60
50
40
30
20
10
0
10
o -20
=30
-40
=50
-60 E
_7[, 1 1 1 ]
2 3 4 5

%/ (rad-s ")
12 FTRSBEREERTSHOEMRERERE

Fig.12 Relative deviation of mass flow of the coal particles
at each outlet with different classifier rotation speeds

=1
1

AT R 22 /%

g

¥

—u—
—o— kT2
—— 3

A 4

DRI, A5 B9 TT LA — S PR F s e
TE RS AR L, (TR e A b B,
B A BN 4 B AR S FRE TR, AL
AT DA A B B B U — M BN .
475 &

D — R BRI 8], £ 417

http://rifd.cbpt.cnki.net

HOBE I PR R 225D, X SR A R &
B s A iR m, 4 IR E KRR
i Z2 32— 20 R AR . Bl a0 10 A DX I8 P e e 2 s
I, AR TR BRI IR 5 -

2) B RN PN S A R AN R R
Bk A B E R R 2 —,  HBEE SR RA
B, SUCERBEPEREAR, R R A 2 ASR AL O
TG B £ TG EE S Bl 1K K T Bk iz B
B3, HY R ot i e 22— e

3) ANRLARROR BURLAE 73 8 73 AT AR ¥ 20
X RRAR IR RORL, BT a5 70 128 2 1 AT LA
AT RS OB B RO e 22, I SR G E 1
T 1% i R T LS R G L 3 AT A SO B AL
Bk IR

(& % XX #k]

(1] F-h58, FEM, 50E. ZGM113 A b BRI 7
ThEGE ], K B, 2021, 35(4): 292-296
WANG  Shigiang, TIAN Hang, HE Langing.
Optimization and retrofit for flow field of a ZGM113
medium-speed coal mill[J]. Power Equipment, 2021,
35(4): 292-296.

[2] Fwrvk, AR, WAERM. KBRS 24 Rz

ITHRIM]. b5t [E 7 iRk, 2003: 1.
CEN Kefa, ZHOU Hao, CHI Zuohe. Boiler safety and
optimized operation technology for large power
stations[M]. Beijing: China Electric Power Press,
2003: 1.

(3] xUEF, BZ%E, WIZFMR. R A 70 e 4% < P A
TABUEARII]. T RERIAR, 2017, 35(4): 326-329.
LIU Fushuang, ZHAO Jun, HU Shougen. Numerical
simulation of gas-solid two-phase flow in grille
pulverized coal distributor[J]. Energy Conservation
Technology, 2017, 35(4): 326-329.

(4] FRIPF. Sl ok o B ds 20 M58 it ORI T [0]. S ra
AR, 2010, 32(2): 29-30.

ZHANG Huxiang. Research on measures to improve the
uniformity of pulverized coal distribution[J]. Huadian
Technology, 2010, 32(2):29-30.

[5] k7. KHMELKRNREAEFT LA 8 SN
[3]. #IdLH 77, 2003(2): 42-43.

ZHANG Ning. Application of on-line monitoring for
air/pulverized coal in No.8 boiler of Qingshan Power
Plant[J]. Hubei Electric Power, 2003(2): 42-43.

(6] HETTIR, RAFZE. Wl RR K £ 20 I 5 ¥ beis 17
PEBFFEL]. AR 2 R 22 Be 4k, 2006(3): 13-14
CUI Fangchen, ZHU Shoujun. Online monitoring of
boiler combustion powder and excellent research on
combustion operation[J]. Journal of Shengli College
China University of Petroleum, 2006(3): 13-14.

(7] E5F Bk, #K, % s B £5—
O 5[] W BoR, 2017, 48(3): 6-10.
WANG Zhanping, YANG Bin, YANG Fei, et al. Power
station boiler direct blowing milling system primary




4

JE T8 SF o0 A O s R XUA 2 T AR R 149

wind speed measurement and adjustment[J]. Boiler
Technology, 2017, 48(3): 6-10.

(8] GRBUHE, ME, mEsk. —RXE XA ML

RIZEBEF[I]. ARIEEAIHR, 2011, 32(8): 1-3.
HOU Zhifu, YANG Yuhuan, GAO Jiangiang. Research
on uniformity of wind-powder with influencing factor for
primary air pipeline[J]. Northeast Electric Power
Technology, 2011, 32(8): 1-3.

(9] g, i, dhub#hln I %k &3 fH 7Py

IERRA]. K HR AT, 2008(3): 185-190.
LIU Fuguo, ZHAI Shenhui. Design method for parallel
pulverized coal conveying pipes of power plant boilers
based on resistance balance calculation[J]. Power
Equipment, 2008(3): 185-190.

[10] SR, ik, BN, S5 BT8R ROb 76 26 M I )

B froRs T AU BOR D). #HEOAR, 2016, 38(11):
35-37.
LYU Hongbiao, NIE Tao, HUANG Xiaobin, et al. Boiler
fine leveling and optimization technology based on new
wind powder online monitoring[J]. Huadian Technology,
2016, 38(11): 35-37.

[11] SOMMERFELD M, ANDO A, WENNERBERG D.
Swirling, particle-laden flows through a pipe expansin[J].
Journal of fluids engineering, 1992, 114(4): 648-656.

[12] BARRANCO R, COLECHIN M, CLOKE M, et al. The
effects of pf grind quality on coal burnout in a 1 MW
combustion test facility[J]. Fuel, 2006, 85: 1111-1116.

[13] LI H, HE Y, SHI F, et al. Performance of the static air
classifier in a vertical spindle mill[J]. Fuel, 2016, 177:
8-14.

[14] LI H, HEY, YANG J, et al. Segregation of coal particles
in air classifier: effect of particle size and density[J].
Energy Sources Part A: Recovery, Utilization, and
Environmental Effects, 2018, 40(11): 1332-1341.

(151 MRILAR. BRI K ok ) BE SR L e SR b 2 0 2 12

MEARBF[D]. mEH: ZRFEK%, 2006: 1.
XIE Qilin. Research on application technology of rotary
coarse powder separator for coal pulverizer in coal
thermal power plant[D]. Nanjing: Southeast University,
2006: 1.

[16] 2%, HURWE, THi5, 55 HP di B 7 B8 45 2

I8 J5 1B AT R M 0 M K BUE ROR PG [I]. AR H,
2012, 41(6): 47-49.
ZOU Lei, YUE Junfeng, NING Xinyu, et al. Evaluation
of retrofit effectiveness and analysis of running property
for HP medium speed coal pulverizer after retrofitting[J].
Thermal Power Generation, 2012, 41(6): 47-49.

(171 whdnke, XUJIAE. s BaE MPS BB ARHL -
KIRF[I]. #J1K H, 2013, 42(6): 72-74.

YE Ruxiang, LIU Chuanhuai. Application of new type
static separator in an MPS coal pulverizer[J]. Thermal
Power Generation, 2013, 42(6): 72-74.

(18] ®i%, wmith, L, %. SAERHH RE AR5
BCRF I 78 70 A [0, BEERHE, 2020, 18(4): 87-90.
WANG Tao, HUANG Guichen, SHEN Ying, et al. Study

http://rlfd.cbpt.cnki.net

and analysis on the distribution characteristics of
air-pulverized coal in typical direct fired pulverizing
system[J]. Energy Science and Technology, 2020, 18(4):
87-90.

[19] Z/ae, 4203T, H/MA. EM BY B EATL B Jls i R 5
TEREI[]. HERFIAR, 2019, 37(9): 315-318.

LI Xiaoyan, CAIl Gaipin, TIAN Xiaowei. Numerical
simulation of grinding cavity flow field in EM-type
mill[J]. Coal Technology, 2019, 37(9): 315-318.

[20] ZRZEAR, BXER, RHRT, 55, T HUEAI LR sk

FEIENLA I HE OO S [3]. #40K B, 2010, 39(11):
37-40.
ZHU Xianran, ZHAO Xi, ZHAO Zhenning, et al. Study
on discharge of pyrites from medium speed mill based on
numerical simulation method[J]. Thermal Power
Generation, 2010, 39(11): 37-40.

[21] RZESR, FRZR, BIKHA, S5, HP rhdt B AENL A & —
KA P EUE R[], b 13K, 2010(8): 5-8.
ZHU Xianran, MENG Qingdong, YU Qingming, et al.
Numerical simulation of primary air flow field in HP
medium speed mill[J]. North China Electric Power,
2010(8): 5-8.

[22] FUSERE, &%, ARR, S5 AN E B R SR T

¥ oy B AR 4y BRR R W 0] h DR R BR, 2012,
18(1): 61-65.
HE Yaqun, ZHOU Nianxin, ZUO Weiran, et al. Study on
separating characteristics of pulverized fuel classifier
under different ground coal size[J]. China Powder
Science and Technology, 2012, 18(1): 61-65.

(23] skigetl, ERE, 240, 55 BFAHM & & hBikbz

R VE B AL AL P E R R, 2017, 43(12):
115-122.
ZHANG Fengbin, HE Yaqun, LI Hong, et al. Numerical
simulation study on particle movement characteristic in
static pulverized coal separator[J]. China Coal, 2017,
43(12): 115-122.

[24] FxRHa, XIRAGS, WDR, 5. BEEENL P BN RORLIR R4
R[], #4k H, 2012, 41(2): 20-23.

DONG Suyan, LIU Songling, HU Bin, et al. Numerical
simulation of coal particle flow in the coal pulverizer[J].
Thermal Power Generation, 2012, 41(2): 20-23.

[25] x|ZH, 288, FHff. HP1163 EHNRSEER

LS RIAGIE[I]. #8J7k HR, 2022, 51(9): 141-147.
LIU Aiguo, WANG Manman, WANG Weiwei.
Numerical simulation on flow field in HP1163 pulverizer
and throat improvement[J]. Thermal Power Generation,
2022, 51(9): 141-147.

[26] ZHU X R, LIU C Y, CHENG L. Numerical investigation
for inner flow fields and structure improvements of
medium speed mill[J]. Advanced Materials Research,
2013, 732/733: 481-486.

(DUfESWHE R 2)




