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’ APPENDIX »

"

THE  EXTENSIGN  GF Tip DISCRETE
THE ”l’ Goall Ml L L TG AN TINTT NLTU

SUB-MILLS CGNCEPT ECR
NUSBER CF SUB~WILLS

In section d.4.4.1 1t was shown that the flow of
material down thoe length of the mill is given by:
Flow = (Z){J){dnh/dx)

For a continuous system We can Write!

(b(x t )

Flow(x,t) = (2){J(x,¢)) ;‘

where !

hix,t) w hoight of thy mill charge at point x along
the mill and at time ¢

Z = a constant

J(x,t) = width of the chargt surface at point X along

the mill and at time t

: ion of ope-
Agsume that J(x,t) ie & constant in the reg

LF % 4 > I

’ : OE
s 4. since the sign
ration (i.e, where © 18 small), and,
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Flow (x,t) = - Z'(Qﬂ%ﬁaEL)
o X

.
»

where
1

Z = (Z2)(I(x,t))

now

dm(x,t) _Q2a(x,t Ax
£ e + = Flow(x,t) - Flow(x FAX,E) ... A2.0

whera:

:

om{x,t) rate of change of mass at o point x alons the
et mill arnd at time t it

;

A(x,t)} = cross-vectional area of the charge at point x
aloung the mill at time ¢

f’ = dengity ol mill charge
AZ,G can be rewritten as:

QPﬁ(x t} Flowlisn,t} - PFlow(x +4&x,t)
rwﬂ“ Sl e a1 - .

T BN | A%

or

SPA L.t QFlow(x,t)k azihﬂx,t) ‘
o - dmaten . 30

but J{x,t} has beoen assumed constant, therefores the above

equation hecomes!:
dA(x, ¢ 2! a%n{x,t o s cee A2L1
M‘%‘éml F3 (w (wé-—uzﬂ) v W& 4 0 ¥ ’

, . . in t 2ra-
Assuming that sin@ =© For values of © in the op:
. e ; 4 5 re i ¢] this
ting region, (see Appwndix 3 for an error analysie ¢ e

it can be shown that:

. e I\Q.Q

h(x't) L . I‘(;j(x,t) P ¢ 0
. g Q o~ t) . o P e AA‘.S

Alx,t) m o dwm e + 2P0 (X5

nd AZ.3 dn AL, the following egua-

X L2 .

Substituting A2.4

tion results:?
(o] )
grggg(g,c) ﬁijaﬁgﬁLﬁl

wa Z'
ot - F 3 k2
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: APPENDIX 3

JUSTIFICATION OF 4ASSUNPTIONS Usky 1y DERIVATIONS
‘ X ) 5

Assumption 1:

o J( np - hq) = Ap - Aq
(Por the mill approximately one halfp ull)

3
z
i
¢
E
i ,
]
! /
| /
& 4 S :
§ - R
2 3 § o
: . |
!
! ‘ -
%
@ hpl
5
i g ' N h ssump=- g
Consider the above figure. The error of the assump ?
;o . e
tion is due to the lfact that the shaded regions are not
included in the arvea calculation. i
. . i 1 varies by 15k :
Lt can be shown that when the mill mass K
[
about the one hall full point: N |
J . B
5 = 0.993r (0.7% error) i
] > in area :
Thepelove, in this case, the maximun errar L F , J
* s b [} o .
Will be Ll.4%. ‘
. : : one half full ,
iation about the
In the case of a 30% varia ; ~ : %
) ’i
Y
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=
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= Oo 971.3,'

ol o

resulting in a 6% error in ——

Assumption 21
Sin @ = @ din the operating region of the mili
A 18% mill mass luctualion means that ® is 6.8°

This results in a O.3% diflerence between o and sine .

A 30% mill muss Cluctuatvion means that o is 13.8°
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DERIVATION OF  BULK DENSITY  1UNGTION

bulk dansity - total muss

total volume occupied

B

total mass MM+ X] + X2

total wvolume ogcupied

(assuming 40% voids) = 1.4(ﬁﬂ

)
thqv*fOVe:

H{X, +X.)

. et ¢ N 'L '%

ulk densat " J ¥

" ’ 1.4 * "I
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