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Fig. 1 Process of raw finished mill with roller press
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Fig. 2 The micro-morphology of raw particles produced by ball, vertical and finished mill
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Tab.1 The composition of three raw particle produced by ball, vertical and finished mill
Grinding method 0~22.01 pm 22.01~47.4 pm 47.4~70.1 pm 70.1~180 pm
Ball mill 73.87 15. 89 5. 66 4. 38
Vertical mill 71.96 17.27 6. 36 4.21
Roller press 78.91 15.03 4. 01 2. 05
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Tab. 2 Main equipment comparison of various

finished mill with roller finished mill with roller Vertical mill Vertical mill

Order

Item

pressscheme(one) pressscheme(two) scheme(two) scheme(one)
1 Output 420 t/h 2X260 t/h 2X190 t/h 400 t/h
9 Material Original moisture:5%  Original moisture:5%  Original moisture:5% Original moisture:5%
moisture Final moisture:0.5%  Final moisture:0.5%  Final moisture:0.5%  Final moisture:0. 5%
_ R80 pm<<14%
< 0 0 0 i
3 Control index R80 pm<C14% R80 pm<C14% R80 pm<C14% R200 ym<1.5%
CLF200-160 CLF180-120 Vertical mill 3626 50. 4
4 Specification Main motor power: Main motor power: Main motor power: Main motor power:
2X1 800 kW 2X1 250 kW 2 000 kW 4 000 kW
' ®2 000X 1 600 mm @1 800X 1 200 mm Mlllst{onc diameter: Millstone diameter:
millstone/ . . . . ®3 600 mm @5 000 mm
. (fixed and active (fixed and active . .
roll diameter 1 ) 1 b Grinding roller: Grinding roller:
rotier eac rover eac 3—®2 650 mm 4—®2 650 mm
6 Moistener No No Need Need
. VXR separator VXR separator Separator Separator
7 — Separator _
Power:110 kW Power:90 kW Power:75 kW Power:180 kW
Ability:1 400 t/h Ability: 900 t/h
Cocle hoist Power:220 kW Power:110 kW Ability:200 t/h Ability:600 t/h
“yele hois
8 Ability:1 100 t/h Ability:760 t/h Power:37 kW Power: 110 kW
Power:220 kW Power:110 kW
Air volume: Air volume: Air volume: Air volume:
9 Condenser fan 700 000 m*/h 480 000 m®/h 400 000 m*/h 800 000 m*/h
-ondenset fa Pressure:6 300 Pa Pressure:6 300 Pa Pressure:11 000 Pa Pressure:11 000 Pa
Power:1 800 kW Power:1 250 kW Power:1 800 kW Power:4 000 kW
. Specification: Specification: Specification: Specification:
10 Cyclone

4—®4 500 mm

4—®3 550 mm

2—®5 000 mm

4—@®5 000 mm

11 Power

5970 kW

2X4 080 kW

2X3 950 kW

8 350
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Ejﬁ*ﬁ]ﬁﬁ%%ﬁﬁm i‘fﬁér*ﬂa *ﬁ]ﬁ%ﬁ?tti Tab.3 Comparison of system unit power consumption
%7’7%%, (9 B B AR 6. 5SkWh/t. & 5 000 t/d

Finished mill Vertical mill

PR A PR AR AEAE R 263 7 t, M 557 B JF Order Item Unit with roller chem
ss sch scheme
S L R JE LR B R G0 AR AT L 1 709, 5 prees eneme
T kWh, 4E 7] 45 25 1 % 854. 75 J7 70 (i %% 3% 1 Main motor lleh;t 6.5 8.5
_ N N NN 2 Separator Wh/t 0.2 0.3
571:/kthr).ﬂnziﬁnﬁm%ébﬂ’ﬂﬁﬁfﬁi . .
e 44‘/5]35[4,[.)33'5 ﬁ iﬁﬁ[ﬂ - 3 Cycle hoist kWh/t 0.7 0.2
= :‘F‘\L% A A ERR 4 Condenser fan  kWh/t 3.2 8.0
AR 5 Other equipment kWh/t 0.1 0.2
L AX R R E T BN REHRF M ¢ Total kWh/t 10.7 17.2
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Tab.4 Investment comparison and technical and economic analysis
fmﬁhed mill fm.lshed mill Vertical mill Vertical mill
. with roller with roller
Order Ttem Unit scheme scheme
pressscheme  pressscheme
(two) (one)
(one) (two)
1 Investment
1.1 Construction cost Ten thousand yuan 260 2X160 2X190 300
1.2 Equipment cost
host (roller press/ 2X1 250 4 500
sa a 5 X
Vertical mill) Ten thousand yuan 2 850 21380 (domestic) (import)
Cycle hoist Ten thousand yuan 360 360 2X35 75
Cyclone dust collector Ten thousand yuan 75 2X30 2X40 105
Condenser fan Ten thousand yuan 120 2X 80 2X110 200
Other equipment Ten thousand yuan 80 2X40 2X45 100
1.3 Electric cost Ten thousand yuan 70 2X50 2X80 70
1.4 Installation cost Ten thousand yuan 200 200 2X103 255
Total Ten thousand yuan 4 015 4 040 3706 5605
2 Raw amount/year Ten thousand t 263 263 263 263
3 Operation ratio/year % 71 58 79 75
4 Electricity cost/year  Ten thousand kWh 2 814.1 2 814.1 4523.6 4 523.6
5 Electric Ten thousand yuan 1 407. 05 1 407. 05 2 261. 8 2 261. 8
consumption/year
6 Vulnerable parts and
maintenance cost
Composite Composite Millstone: Millstone:
6. 1 Vul bl s roll cover roll cover 2—3 600 mm 1—5 000 mm
) uinerable parts 2—®2 000X 4—a@1 800X  Grinding roller:  Grinding roller:
1 600 mm 1 200 mm 6—®2 650 mm 4—®2 650 mm
6.2 Life of vulnerable parts Hour 30 000 30 000 8 000 8 000
6.5  Maintenance costol Ly o Cid vuan 50 50 2120 280
vulnerable parts/year
Mai
6. 4 amntenance Yuan/t 0.19 0.19 0.91 1. 06

cost of unit raw
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Tab.5 Selections of CLF200-160 finished mill with roller press

Main parameters

Order Equipment
Parameter CLF200-160
Type VX1120F
Air volume 550 000~700 000 m’/h
Equipment resistance 1.0~1.5 kPa
1 V type Separator .
Feed quantity
Product quantity
Material moisture
Type HBM1200
Axle base 32 500 mm
Material density 1. 45 t/m’
. Material property Granular material
2 Bucket chain conveyer o .
Hoisting capacity 1500 t/h
Hoisting speed 1. 68 m/s
Temperature ~250 C
Power 2X110 kW
3 Stable flow constant shigekura Specification ®3 000 mm
4 Bar grizzly gate Specification 720 X1 700 mm
5 Pneumatic truncation valve Specification 720X1 700 mm
Type CLF200-160
Roller diameter 2 000 mm
Roller width 1 600 mm
Throughput 967—1 316 t/h
Feed size/max 95% <45 mm/Fmax<{75mm
6 Roller press .
Product average size (<2 mm/0.09 mm 75/35
Maximum force of squeezing roll 19 200 kN
Nominal working pressure/ Maximum pressure 120/160 bar
Roller cooling water 2X4 m’/h
Power 2X1 800 kW
Type HBM1200
Axle base 26 500 mm
Material density 1. 45 t/m’
) Material property Granular material
7 Bucket chain conveyer o )
Hoisting capacity 1500 t/h
Hoisting speed 1. 68 m/s
temperature ~250 C
power 2X110 kW
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Main parameters

Order Equipment
Parameter CLF200-160
Type XR4000
Ability 380~410 t/h
Feed quantity 1 550~1 680 t/h
8 Dynamic powder selector Powder select air volume 600 000~700 000 m®/h
Rotor speed 40~134 r. p. m
Equipment resistance 1.0~1.5 kPa
Rotor power 110 kW
Type
Specification 4—®4 250 mm
Wind needed for treatment 600 000~700 000 m®/h
9 Cyclone dust collector Inlet dust concentration <1 000 g/Nm’®
Outlet dust concentration <80 g/Nm’
Gas temperature 90 “C ;max:150 C
Equipment resistance 1.0~1.5 kPa
Type XYRD-DR3050F
Nominal air flow rate 700 000 m®/h
Total pressure 6 300 Pa
10 Raw grinding cycle fan Rotational speed 740 r/min
Operation temperature 90 °C 3max:300 C
Dust concentration 90 g/Nm’
Power 1 800 kW

3.2 BENKMERFEFTERMBABNLZRS R EERE
X% CLF200-160 LA Ry B 2 G457 WO 4F 19 £ 77 18 171 sk EAT Ze b HL AR R AL 27 i W 3%
6, bE A PERES B3 8. ISR b 2 M al 45t T il 5 1) ARk L SR 55 32 il DX ORG Al {E R TR LA 7 4R
AR (I 7D 3R CIL 3R 9) P AE TG A2 IX 1) GRAURL Mg O i 2 ol T iz A 7= R ORI IR L (BT & 47
WSRO A I KRR 1 AT e S K ) T A
%6 CLF200-160 REHLBERGEFMNE £ RLE D1
Tab. 6 Chemical analysis of kiln feed produced by CLF200-160 finished mill with roller press

loss SiO, Al Oy Fe, O, CaO MgO S, KH n P

35.03 13. 34 3.28 2.25 42. 26 2.34 98. 49 0. 965 2.41 1. 46

R7T FWRHEERTHE

Tab.7 Mean values of raw meal produced in local area

loss SiO, Al Oy Fe, O CaO MgO s, KH n P

35.11 13.66 3.35 2.35 42.58 2.11 99. 16 0. 947 2. 40 1.43
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Tab. 8 Performance parameters of clinker produced by CLF200-160 finished mill with roller press

Flexural ~Compressive

nn Si0, ALO, Fe,0, CaO MgO SO, S KH+KH— n  p S S CA CAF ., strength — strength

3d 284 3d  28d

0.97 21.21 3.32 5.20 64.33 3.63 0.62 99.280.9120.894 2.49 1.57 59.1616.27 8.17 10.09 1.08 5.8 &5 28.9 53.3
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Tab. 9 Mean values of clinker performance parameters produced in local area

Flexural ~Compressive

nnn Si0, ALO,Fe,0, CaO MgO SO, S KH+KH— n  p CS S CA CAF f, Strength  strength

3d 284 3d  28d

0.76 21.58 5.21 3.31 65.41 2.25 0.58 99.100.9140.896 2.53 1.57 60.6515.96 8.19 10.06 1.06 5.9 87 30.1 54.1
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Tab. 10  Operating parameters of CLF200-160 finished mill with roller press

Feed quantity . Roll gap/mm Pressure/MPa Bucket elevator  Product fineness
A Stable flow bin/t
/(t+h!) Left Right Left Right current /A /0. 080mm
398.5 11.8 39.5 41.9 5.9 6.3 118. 4 11.2
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Performance studies of finished mill with roller press
in cement production process

LAN Jian-wen', JIN Wei-xing', WANG Jun®

(1. School of Management, Xi'an University of Architecture and Technology, Xi'an 710055, China;
2. Phoenix building materials CO. LTD, Shaanxi Tongchuan 727100, China)

Abstract : Based on the optimum raw equipment scheme for 5000t/d cement production line. following the principle of fea-

sibility in technology and reasonable in economy, the alternatives are analyzed from technology and economy aspects and

the scheme of a single finished mill with roller press is deduced. The application of the China’s first CLF200-160 finished

mill with roller press in 5000t/d cement production process is analyzed, and the correctness of the scheme verified. Fol-

lowing the industrial organization theory and considering the competitiveness of building materials enterprises, technical

progress already become the main method for improving enterprise core competence. Anidth the competition, enterprise

should cooperate with each other to promote the effective competition and healthy development of whole industry.

Key words: roller press; industrial organization; empirical; cooperative

Biography: LAN Jian-wen, Candidate for Ph. D, Xi'an 710055, P. R. China, Tel:0086-29-87291393, E-mail: lanjianwen1964 @ 163.

com





