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APPENDIX 9
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In section 4.4,4.1 it was shown that the Plow of 

material down tha length of the mill is given by:

Plow m (Z)(J)(dh/dx)

For a continuoub aystem we can write:

Flow(x*t) * 
where :
:,(x,t) - height of the mill ehaege at goiat * alone

the mill and at time

2 « a constant
((*,*) . width of the eharg. surface at point x along

the mill and at time t
Aaauma t h a t  J(x,t) is a constant in the region of ope 

-ation (i.e. where o is small), and, since the sign o



db /d x  13 ne8ative- t0 t » a ,  o v e r a u  M0W i s
p o s i t i v e  th u  o v e r a l l  f l o w  equat ion  must be:

Flow (x,t) = -

where ;

2 ' = ( 2) ( J (x , t) )

now

t) () p A(x,t)Ax ,
 ̂t “ ^ F t  ” Flow(x,t) - Flow( x + A x , t ) . A2.0

where :

*» rfite ol change of Mass at- o point x aiono the
o t mill and at time t

A(Xft) * cross-tectional area op the charge at point x 
along the mill at time t

^  * density ol' mill charge

A%,0 can be rewritten as:

^^A(x,t) Flow(x,t) - Plow(x +6.x,t)
' a t XkX

Of

^Plow(x,t) ^z'^hfx.t)
"  F t  «Tx <2 xc)x
bat J (x ,t) has boon assumed constant, therefore the above

equation becomes:

(x , t ) ^ x, ... AS, 1
d t O-X^

Aesumiug that sine « ©  / o r  vuluve of© in the opera­

ting region, (see Appendix 3 for an error analysis of this),

it can be shown that:
.................A2.2

h(x,t) = b + reCx,t) * • »
A ( x , t )  r 2 + 2 r 2 e ( x , t )  .........................................................

suhetituttng A2.2 a n d  A2.3 in the following eqan-

tion r e s u l t s :
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Assumption 3;

  ------------ M l  " An - Aq
( f o r  t  ho m i 3 1 tipp r o x  ima to 1 y on o hnl  f? Pu3 i j

'x

(Consider the above figure. The error of the assump­

tion is duo to the fact that the shaded regions are not

included i n  t h e  a run calculation,
It c n  be shown that when the mill mass varies by 15*

a b o u t  t h e  one h a l f  f u l l  p o i n t ,

j  « 0.993V (0.7* error)
Therefore, in this case, the maximum error in area

will be 1.4*.
In the case of a 30* variation about the one half



point:

2 « 0.971r 

resulting in a (,% error in area.

Sin ©  a ©  in t h e  o p e r a t i n g  r e g i o n  oC the m i l l .

A 15/4 m i l l  mass I l u e t u a L i o n  means t h a t  © i s  6 . 8 ° ,  

T h i s  r e s u l t s  i n  a 0*3% d i f f e r e n c e  between © and s i n ©

A 30/e mil 1 mass fluctuation means ttiat © is 13*8^, 

This results in a 1/* difference between ©  and sin ©  .
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DRK1VAT10N 01' HULK UHNSJTY unwryTnr;

bulk deneity * total m„wc
to t fU  volume occupier

total mw&* « Mw + % + %
3 2

total volume occupied
(ateumm# 4(# voids) * 1,4(2^)MM(j 1 VV- r v * u  r> j  m

thefi'ore:
u +X )

uulk density * +  s.,,.,  ̂,1.4 1.4(MM)
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