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List of 19

Important Formulas in Size Reduction Laws

with Units

1) Area of Feed given Crushing Efficiency Formula (a{

a o p [N W 99.5420m: = 100m: - 220" 201
a=Ap-| — 1751w
S
2) Area of Product given Crushing Efficiency Formula @
 Emm
. 0.40 - 22
a o B W) | 10s1114m = [ ——L ) 4 9954w
b — e - L, a 17.5)/m* - 11em
S
3) Critical Speed of Conical Ball Mill Formula @
B Formul | et
1 1 9.8066m/s
NC = - [g] 4.3217rev/s = . i
2-m R-r 2-3.1416 31.33m - 30em
4) Crushing Efficiency Formula (af
 Emm
17.5ym® - ( 100m? - 99.54 m?
et (M- Aa) || 3659 = L2V ( )
ne = W, 22)

5) Energy Absorbed by Material while Crushing Formula (af

B Formul |
(A - 17.5)/m* - (100m* - 99.54m?
WSS (A-Aq) 20.125) = —>/" (100m n)
h= 0.40
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6) Feed Diameter based on Reduction Law Formula (af

Evaluate Formula @

Formula

Df = Rg - D,

Example with Units

18Cl’11 = 3.6 . 5Cl’11
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Evaluate Formula @
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7) Half of Gaps between Rolls Formula (af

Formula

Evaluate Formula @

d= ((cos(a))-(Rf+ RC))-RC

Example with Units

3.5406m = ( (COS(0.271‘ad ) ) . (4-.2cm + 14 em ) ) - 14em

8) Maximum Diameter of Particle Nipped by Rolls Formula (af

B ol

D[P,max] =0.04- RC +d

Example with Units Evaluate Formula [

4.06cm = 0.04- 14cm + 3.5em

9) Mechanical Efficiency given Energy fed to System Formula (af

Formula

Example with Units

Evaluate Formula [

10) Power Consumption for Crushing only Formula (af

Example with Units Evaluate Formula [
41w = 45w - 4w

11) Power Consumption while Mill is Empty Formula (af

Example with Units Evaluate Formula (@
4w = 45w - 41w

12) Product Diameter Based on Reduction Ratio Formula (af

13) Projected Area of Solid Body Formula (af
o
‘p 0.0647m = B0
Ap =2 > . m° =

Copr (Vliquid )

2
1.98 - 3.9kg/m* - ((17.9mys )
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14) Radius of Ball Mill Formula (af

IWE Example with Units EEliE® FemmlE B
9.8066m/s*
R = [e] 41| |313348m = - 5 |+ 30em
2 N . rev/s
(Z-H-NC) (2-3.1416 - 4.314revss )

15) Radius of Crushing Rolls Formula (af

Example with Units Evaluate Formula (@
R = D[P,maxj -d 14em = 4.06cm - 3.5cm
€T 7 0.04 0.04

16) Radius of Feed in Smooth Roll Crusher Formula (a1

Evaluate Formula [
RC + d 4 1578 14(:“1 + 3.5CH1
Re = cos((x) “Re ' o COS(O.27rad ) o

17) Reduction Ratio Formula (af

Evaluate Formula @

Formula Example with Units

18) Terminal Settling Velocity of Single Particle Formula (af

O.lm/s
01989m/§ = — /339
(075)"

Evaluate Formula [

. © formuladen.com Important Formulas in Size Reduction Laws PDF... 3/6



https://www.formuladen.com/en/radius-of-ball-mill-formula/Formula-34370
https://www.formuladen.com/en/radius-of-ball-mill-formula/Formula-34370
https://www.formuladen.com/en/radius-of-crushing-rolls-formula/Formula-34997
https://www.formuladen.com/en/radius-of-crushing-rolls-formula/Formula-34997
https://www.formuladen.com/en/radius-of-feed-in-smooth-roll-crusher-formula/Formula-33610
https://www.formuladen.com/en/radius-of-feed-in-smooth-roll-crusher-formula/Formula-33610
https://www.formuladen.com/en/reduction-ratio-formula/Formula-33452
https://www.formuladen.com/en/reduction-ratio-formula/Formula-33452
https://www.formuladen.com/en/terminal-settling-velocity-of-single-particle-formula/Formula-33725
https://www.formuladen.com/en/terminal-settling-velocity-of-single-particle-formula/Formula-33725
https://www.formuladen.com/en/work-required-for-reduction-of-particles-formula/Formula-34464
https://www.formuladen.com/en/work-required-for-reduction-of-particles-formula/Formula-34464
https://www.formuladen.com/en/radius-of-ball-mill-formula/Formula-34370
https://www.formuladen.com/en/radius-of-ball-mill-formula/Formula-34370
https://www.formuladen.com/en/radius-of-crushing-rolls-formula/Formula-34997
https://www.formuladen.com/en/radius-of-crushing-rolls-formula/Formula-34997
https://www.formuladen.com/en/radius-of-feed-in-smooth-roll-crusher-formula/Formula-33610
https://www.formuladen.com/en/radius-of-feed-in-smooth-roll-crusher-formula/Formula-33610
https://www.formuladen.com/en/reduction-ratio-formula/Formula-33452
https://www.formuladen.com/en/reduction-ratio-formula/Formula-33452
https://www.formuladen.com/en/terminal-settling-velocity-of-single-particle-formula/Formula-33725
https://www.formuladen.com/en/terminal-settling-velocity-of-single-particle-formula/Formula-33725
https://www.formuladen.com/en/work-required-for-reduction-of-particles-formula/Formula-34464
https://www.formuladen.com/en/work-required-for-reduction-of-particles-formula/Formula-34464
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

Variables used in list of Important
Formulas in Size Reduction Laws
above

€ Void fraction
A, Area of Feed (Square Meter)

Ay Area of Product (Square Meter)

Ap Projected Area of Solid Particle Body (Square
Meter)
Cp Drag Coefficient

d Half of Gap between Rolls (Centimeter)
D[P,max] Maximum Diameter of Particle Nipped
by Rolls (Centimeter)

Dy Feed Diameter (Centimeter)
Dp Product Diameter (Centimeter)

€g Surface Energy per Unit Area (Joule per Cubic
Meter)
Fp Drag Force (Newton)

L Length (Centimeter)

m Feed Rate to Machine (Kilogram per Second)
N Richardsonb Zaki Index

N, Critical Speed of Conical Ball Mill (Revolution
per Second)

P . Power Consumption for Crushing Only (Watt)
P\ Power Consumption by Mill While Crushing
(Watt)

P Power Required by Machine (Watt)

Po Power Consumption While Mill is Empty
(Watt)

r Radius of Ball (Centimeter)

R Radius of Ball Mill (Centimeter)

R, Radius of Crushing Rolls (Centimeter)

R¢ Radius of Feed (Centimeter)

RR Reduction Ratio

V Settling Velocity of Group of Particles (Meter
per Second)

Viiquid Velocity of Liquid (Meter per Second)
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Constants, Functions,
Measurements used in list of
Important Formulas in Size
Reduction Laws above

constant(s): pi,
3.14159265358979323846264338327950288
Archimedes' constant

constant(s): [g], 9.80665

Gravitational acceleration on Earth

Functions: cos, cos(Angle)

Cosine of an angle is the ratio of the side adjacent
to the angle to the hypotenuse of the triangle.
Functions: sqrt, sqrt(Number)

A square root function is a function that takes a
non-negative number as an input and returns the
square root of the given input number.
Measurement: Length in Centimeter (cm)
Length Unit Conversion B

Measurement: Area in Square Meter (m?)

Area Unit Conversion @

Measurement: Speed in Meter per Second (m/s)
Speed Unit Conversion B

Measurement: Energy in Joule (J)

Energy Unit Conversion @

Measurement: Power in Watt (W)

Power Unit Conversion @

Measurement: Force in Newton (N)

Force Unit Conversion B

Measurement: Angle in Radian (rad)

Angle Unit Conversion @

Measurement: Frequency in Revolution per
Second (rev/s)

Frequency Unit Conversion @

Measurement: Mass Flow Rate in Kilogram per
Second (kg/s)

Mass Flow Rate Unit Conversion @
Measurement: Density in Kilogram per Cubic
Meter (kg/m?)

Density Unit Conversion @

Measurement: Energy Density in Joule per Cubic
Meter (J/m?)

Energy Density Unit Conversion @
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oV Terminal Velocity of Single Particle (Meter per « Measurement: Specific Energy in Joule per
Second) Kilogram (J/kg)
Specific Energy Unit Conversion @

« W, Energy Absorbed by Material (Joule)

« Wy, Energy Fed to Machine (Joule)

« W, Energy Absorbed By Unit Mass Of Feed
(Joule)

« Wg Work Required for Reduction of Particles
(Joule per Kilogram)

« O Half Angle of Nip (Radian)

» N¢ Crushing Efficiency

» Ny, Mechanical Efficiency in Terms of Energy Fed

» P Density of Liquid (Kilogram per Cubic Meter)
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