Estimating the Optimum Motor Power Output for Crushing
of a Screen Hammer Mill

Hiromu ENDOH

Studies were made on the relationship between the electric energy consumption per dry
weight E Kéh kg of a screen hammer mill and the mean residence time t h  The electric
energy consumption per dry weight was expressed by

E 0O 7xt
The momentary electric power P KW during steady state crushing was expressed by

P Fx0 7t
Therefore when the feed is charged at a maximum crushing feed rate the momentary
electric power can be obtained by substituting Fmax kg h for F kg h in the above
equation Thus by means or those two equations we can approximately estimate the
optimum motor power output P kW for a given crushing capacity
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Wil 1 Table 1 Dimensions and densities of the
rticles used
Hu meax 3 95x 10%p NriSr¥? 2 e S - =
- Density %
Fmax Hu max t 9 92x 10% N.riSrvzv2 Species (nm) (g/cn)
Ak 8.7 6.9 0.28
Wdl?? 1t 0693 dv De " 3 Charcoal 3.5 0.8
Fil 6.2 1.2 1.24
Coal 3.1 1.2
i 1.1 1.9 2.61
Sand
7T 17.9 10.0 0.39
Japanesce 15.1 10.0
Larch 12.5 3.5
8.2 4.2
5.2 3.3
4.9 2.0
3.2 1.6
2:5 1.6
T h N 12.3 3.5 0.436
E kWh kg Birch
>Fr 7 Fx 15.8 10.0 0.305
Bass wood 14.4 10.0
8.1 5.5
=y 15.3 10.0 0.326
Fir 9.0 3.3
4.9 1.8
4.6 1.3
2.8 1.4
0.9 1.7
1X+3 16.8 10.0 0.646
Oak 13.1 10.0
8.5 5.0
Pmax kW a2 1 4.3 1.0 0.390
Bark of fir
WA A I
% Based on oven-dry weight
2
E kih kg

J Hokkaido for Prod Res Inst Vol.7 No.6 1993



FHIL = i

REE) ) (kW) o llE E, Eafbiaikic Lo

—EIR o R AN L ke
7z O UEREE) )] (kW E R REEO B 17 0 R 72,

FEERUCHWAEREEIRE, HiMIE2RIORL

4. ERBEREER
F2RziE, NS ke 2R & Rt
B BEEFR L on M7 0 OB ENE (kWh

ton) & OWRERL 7o, TR <13, fiiRe

fe o0 S IE TR R o dff

Ll FEE TR 22, OB L O EWIEFR 1 kg
L) OFEENE (kWh/kg) &, WEREMER t X oR
2RO BFRA R G S R,

FE=0.7X t sreerereeetenininiiiiiiiinn (6)

(6007 & B RIRTB LB 30T 2 I 70 1ok
LTRENS

P:FXU.Tt ........................................... (7)

EIR g, W L R IkRE LS % W REE) 1
Pm &(1), (7302 & SO N bEEEELN ) Pe & 0l
AL 72, WEBEENS Pe (g, W L 22 BERFEI ) Pm

E2R HRRICAV-EREBEROLH

Table 2. Specifications of hammer mills examined

Frfigt | 0 )y [ERES Eiey CIEUR 23 = DRSS | =D N e — 0B B e Pl BAFLEE
Motor Diameter lLength | R ional Distance:; r Widih: | Nummber of | Open-size Opening arca
Mill L speed; @ hammers;Nr [ of screcn vatio of screen; Sr
(kW) (m) (m) (rad/sec) (m) (m) (mm) (%)
A 0.4 0.14 0.05 104 0.07 0.048 4 2.1 32.5
1.05 25.7
0.55 22.8
B 1.5 0,195 0.08 157 0.0825 0.075 2 9.95 38.2
5.3 15.0
1.4 13.9
C 3.7 0.210 0.098 149 0.1 0.098 3 7.8 33.4
5.8 28.7
D 11 0.3 0.24 148 0.15 0.123 56 10.0 27.1
210
263
316
E 22 0.68 0.456 178 0.34 0.123 39 10.0 41.7
F 22 0.68 0.56 178 0.34 0.123 28 10.0 41.7
20.0 42.6
50.0 42.5
G 22 0.68 0.68 178 0.34 0.123 39 10.0 11.7
H 22 0.68 0.79 178 0.34 0.123 52 10.0 1.7
38
26
1
8
22 0.68 0.79 178 0.31 0.123 52 6.0 38.0
25.0
17.2
10.8
5.0
22 0.68 0.123 81 0.34 0.123 52 10.0 41.7
126
210
I 18.5 0.62 0.11 755 0.31 0.11 26 0.1 6.0
520
351
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LIST OF SYMBOLS
E : cumulative electric energy consumption per dry
weight of feed, kWh/kg

t . mean residence time through mill, h

I . feed rate, kg /h

Fmax : maximum crushing capacity, kg /h

Pmax : motor electric power output matching to
the feed rate of maximum crushing

capacity, kW

(MR B75 $£65)

Hu : hold-up in mill, kg

Hu'max . maximum hold-up in the mill, kg

T . breakage characteristic time,h

dv . 50% diameter of the Rosin-Rammler distri-
bution of product,mm

De . diameter of the absolute size constant of the
Rosin-Rammler distribution of feed, mm

n . distribution constant of feed in the Rosin-

Rammler distribution diagram

g

. rotational speed of hammer,rad/s

L : length of mill,m

- bulk density of feed which was loosely pack-
ed,kg /nf

N, : number of hammers

r . distance from the top of the hammer to the

center of the rotational axis of the mill,m
1 . width of hammer in the rotational direction, m

Sr [ opening area ratio of screen, %
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