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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing documents is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates
closely with the International Electrotechnical Commission (IEC) on all matters of electrotechnical
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Introduction

A standard expression of performance is required to define the accuracy of separation of a particular
item, to assist in the comparison of the performance of different items of coal sizing equipment and in

the prediction of separation results.
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Coal sizing equipment — Performance evaluation

1 Scope

This document describes the principles and methods for the expression of results of performance tests
on sizing equipment used in coal preparation, and includes methods for the evaluation of performance
parameters. Performance test procedures and size measurement techniques are recommended.

This|document applies to all types of sizing equipment, categorized as follows:
a) gcreens;

b) ¢lassifiers;

c) others.

The procedure described in this document applies to two-product separations. Performancg assessment
of miiltiproduct separations can be achieved by consideration of a séries of two-product separations.

2 Normative references

The following documents are referred to in the text in, such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited [applies. For
unddted references, the latest edition of the referented document (including any amendments) applies.

ISO 1213-1, Solid mineral fuels — Vocabulary — Part 1: Terms relating to coal preparation
ISO 13909, Hard coal and coke — Mechanieal sampling
[SO 18283, Hard coal and coke — Manual sampling

3 Terms and definitions
For the purposes of thisdoetiment, the terms and definitions given in ISO 1213-1 and the follpwing apply.
[SO dnd IEC maintain términological databases for use in standardization at the following gddresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

3.1 LGeneral

311

actual feed

F

material fed to the sizing equipment during the test period and including any recirculated material

3.1.2
coarser material
material that is coarser than the reference size

3.1.3
finer material
material that is finer than the reference size

© IS0 2019 - All rights reserved 1
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3.1.4
product
material dis

3.1.5
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charged from the sizing equipment prior to any further treatment or recirculation

coarser product

C

product of size separation that contains a greater proportion of coarser material than does the feed

3.1.6

finer product

f

product of s

3.1.7
sharpness {
Epm
assessment

3.2 Perfao

3.2.1

theoretical
maximum y
reconstitute

3.2.2

ze separation that contains a greater proportion of finer material than does the feed

pf separation

bf the deviation from a perfect separation, usually expressed in terms of mean probable

rmance parameters

yield (sizing)
ield of a product at a reference size, as determined from ‘the size distribution curve fg
d feed

coarser magerial placement efficiency

E

C
percentage

3.2.3

finer mater
E;
percentage

3.24
overall sep
sum of the ¢

bf coarser material in the reconstituted feed that reports to the coarser product

ial placement efficiency

pf finer material in the reconstituted feed that reports to the finer product

hration index

parser material pldeement efficiency and the finer material placement efficiency minu
mance criteria

1g criteria“should be determined where applicable:

C

PIrror

r the

5100

4 Perfor
The followiy
a) feedrat
b)

<)

d) misplac
e) materia
f)

g) materia
NOTE 1
NOTE 2

2

reference size of separation;

sharpness of separation;

ed material;

1 placement efficiencies;

the degree of difficulty of separation;

| characteristics.

The above criteria will be influenced by test conditions which should therefore be fully reported.

It is essential that prediction of separation results takes into account the influence of test conditions.

© ISO 2019 - All rights reserved
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NOTE 3  Itis essential that test conditions are made compatible to ensure valid comparisons.

NOTE4  Conditions should be kept uniform during a test.

5

For

Performance parameters

the standard expression of performance of a separation, the criteria given in Clause 4 should be

determined by the following parameters:

a)
b)

f)
g)

6

The
and

recommendations aré&made.

a)

b)

the feed rate, expressed on mass and/or volume bases;

fheTeference size, preferably expressed as both partition size and equal errors S1Ze;
INOTE It is recognized that partition size is not always obtainable from the results ofja size separation
3nd that an alternative reference size therefore has to be employed. To allow comprehensive comparison of
performance, it is recommended that parameters based on equal errors size as thedreference be included, in
gddition to those based on partition size.

the sharpness of separation, expressed in terms of probable error;

the distribution of misplaced material in each product, presented ‘graphically with regpect to size,
gnd the particular values of misplaced material in each product on both feed and product bases,
¢ach determined at the reference size of separation;

the material placement efficiencies expressed as:

1) coarser material placement efficiency, E;

7) finer material placement efficiency, Ef;

3) overall separation index derived from-1)-and 2);

the degree of difficulty of separation, expressed in terms of near-size material;

dther relevant characteristics of the feed material.

Performance test procedures

equipment to be tésted, the actual feed composition, and the means of handlipg the feed
products vary widely. A single standard procedure is not applicable. The followiing general

.

[he averagefeed rate and/or product flow rates should be determined by the most accufate method
possiblejn the particular circumstances. Typical procedures that may be used are:

1) Alirect assessment of the mass and/or volume of the whole of the feed or product dufing the test;

r

Y des 41 £ 1.1 papan i ) L - | £l 4= pa | 3
J COMtIMUoOUS—asSSTSSMICITt Oy Meaits O a cartoratet oIt Weigner o riowiicter—aira 1ntegrat10n

during the test;
3) weighing timed increments taken at regular intervals during the test.

Samples should be taken from the actual feed and from each of the products. Sampling techniques,
initial number of increments and minimum mass of each increment should be chosen so that all
samples taken are representative. Sampling techniques, initial number of increments and minimum
mass of increment for solids being conveyed by a fluid should comply with existing document, if
available; for solids under other conditions, ISO 13909-1 to ISO 13909-4 and ISO 18283 shall apply
as appropriate.

NOTE Representative samples should be taken from all relevant streams to and from the equipment to
be tested, to facilitate checking of results and assessment of the effects of degradation.

© IS0 2019 - All rights reserved 3
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c) It is essential to determine the feed rate and the actual yield of each product on a dry basis in
accordance with ISO 1170. This should be achieved in accordance with one of the following
procedures.

1) The mass of each product should be determined by one or more of the following methods:

i)

ii)

iii)

direct weighing of the whole of each product collected over the duration of the test or

through continuous weighing and integration over the duration of the test;

taking regular timed increments over the duration of the test;

weighing each product collected simultaneously over a selected timed period during the test.

NOT

NO1
flow

NO]
balg

NO
med

Rep
or g

2) In
pro
Anf

In 4
rep

7 Analyt

The method
with the pr
the results

size analysi
by sieving s
basis of the

The feed saf
of the upperj

ratio for siz

E1 The methods given in 1) are listed in order of reliability.

E2 If it is feasible to measure both the mass of the feed (by belt weigher,-weigh hqg
'meter, etc.) and the mass of the products, this provides a check.

E 3 If the mass of one of the products cannot be measured, it can be obtained from a
nce between the feed and products.

surements.

resentative samples should be taken from relevant streams.fo determine moisture con
oncentrations of solids as appropriate, so that the results‘can be reported on a dry bas

ircumstances that prevent the weighing of sufficient streams, size analyses of feed
ducts can be used to determine the percentage yield of each product, as describ
lex A.

brted with each respective value in Table’3.

ical procedures

and procedure of size analysis should be selected, as far as possible, to be in agree
nciple of the equipment urider test, to produce results in compatible terms. For exal
bf size analysis by sieving would be compatible with vibrating screens, and the resu
5 by a series of smal cyclones would be compatible with cyclone separators. Size ang
hould be carriedleut in accordance with ISO 1953. The method and apparatus used, an
percentages (by/mass or volume), shall be stated in the data sheet and in Table 1.

nple andeach of the product samples should be subjected to size analyses in which the
and lower size limits does not exceed 2:1 for each size fraction. It is recommended tha

e limits be reduced to v2:1 for a minimum of two fractions, both above and beloy

pper,

mass

E4  Where the solids are conveyed by a fluid, it can be more convenient to make volunetric

tents
is.

and
bd in

11 circumstances, the method used to determine the actual yield of each product shoulld be

ment
mple,
ts of
lysis
d the

ratio
t this

v the

reference si

a

CT

NOTE1 In some circumstances, a ratio of size limits closer than +/2:1 may be necessary in the region of the

reference size, to ensure that each of the size fractions contains not more than 10 % of the sample.

NOTE 2  Size distribution curves for the products can be used for:

a) providin

g data for additional partition coefficients;

b) averaging analytically determined values to improve the derived partition curve.
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8 Evaluation and presentation of performance characteristics

8.1

General

All data shall be evaluated and presented in one data sheet, three tables and three figures as follows:

a) datasheet — test and equipment data;

b) Table 1 — size distribution of feed and products;

c) Table 2 — partition coefficients and misplaced material data;

d) Table 3 — statement of sizing equipment performance;

e) JFigure 1 — partition curve;

f) IFigure 2 — size distribution curve for the reconstituted feed;

g) Figure 3 — misplaced material curves.

The presentation of the test data may be accomplished by the procedure-described below. The specified
tabular and graphical formats are given in Clause 9. Specific worked examples are included iph Annexes B,
Candg D.

NOTE1  Primary calculation procedures are shown in tables 1 and 2. A column number in parentleses denotes

aresj
NOTH

NOT]H
deriv]

8.2

The
coar
are

8.3

The
the c

bective value taken from that column.
2 The origins of plotted values are shown in Figures’l and 2 by reference to table and colu

3 Reference to definitions of performance parameters in Clause 3 supports the brief explan
ption given in relevant subclauses and in Tables.#and 2.

Basic data

data obtained from a performance test comprise the size analyses of the actual f
ser and finer products and the proportion of material reporting to each product. Theg
ompiled in table 1, columns T'to 8, and calculated on a reconstituted feed basis in colu]

Reconstituted feéd size distribution

bize distribution“curve for the reconstituted feed is constructed as shown in Figure 2
umulative pencent less than the upper size limit (column 12 of Table 1) against the upy

(column 1 of Table'1).

NOTH
cover

Ifi{s*convenient to use a logarithmic scale for particle size when plotting size distributi
a wide range of sizes and to cater for size limits that are in geometric progression.

mn numbers.

ation of their

bed and the
e basic data
mns 9 to 12.

L by plotting
er size limit

on curves, to

8.4

Partition curve

The partition curve is constructed as shown in Figure 1, by plotting the value of each partition coefficient
against the corresponding mean size. It is recommended that each size fraction be represented by its
geometric mean size. Geometric mean sizes and partition coefficients are calculated in Table 2, columns
13 and 14. The recommended scales are:

— size: log;y 1 cycle = 50 mm;

— partition coefficient: 1 % = 2 mm.

NOTE1 As an alternative to geometric mean size, each size fraction may be represented by
particle size, derived from a known functional relationship or estimated from the reconstituted feed curve.
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As an alternative method of construction, partition coefficients can be plotted as a histogram on

a reconstituted feed base, producing an area representative of mass. An intermediate curve is then drawn by
equalizing areas within each size fraction. Performance parameters are derived by applying values obtained
from the intermediate curve to the size distribution curve for the reconstituted feed.

8.5 Partition size

The partition size, Sg, is obtained directly from the partition curve and is entered as a performance
parameter in the statement of sizing equipment performance in Table 3.

NOTE

The partition size can be determined from the misplaced material curves (see Figure 3) at the

minimum va

£rotol ool Ao otas:
He-ortotarmrspraceaiaceriar

8.6 Sharpness of separation

The 25 %, §
are entered

o, and 75 %, S5, intercepts are each read from the partition curve (seéFigure 1}

as primary parameters in the statement of sizing equipment performance in table 3.

and
For

symmetricall partition curves, the sharpness of separation may be expressed in terms of the [ean

probable ertor (E, ) as follows:
75 —Sa2s

Epm - 2 (1)
In the more|common case of skewed partition curves, the sharpness of separation may be expressed in
terms of the upper and lower probable errors as follows.
— Upper probable error = S;c =S5
— Lower grobable error =S¢ — S,
The upper probable error and lower probable errer’parameters may be used separately if one df the
intercepts ig undefined.
8.7 Misplaced material curves
The mispla¢ed materials in the coakser and finer products are calculated, as a percentage of the
reconstitutdd feed, in Table 2, columns 15 and 16. Corresponding values are summed to give |total
misplaced material tabulated in-column 17 of Table 2. The misplaced material curves are constructed, as
shown in Figure 3, by plotting values for coarser products (column 15 of Table 2), finer products (cojumn
16 of Table |2) and total nfisplaced materials (column 17 of Table 2), each against the corresponding

upper size limit S1 (column1 of Table 1). The recommended scales are:

— size: log

— misplag

10 1 cycle= 50 mm;

edMmaterial: 1 % =5 mm.

If it is necessary to use an alternative scale, this should be a simple multiple of the recommended scale;
for an example see Figure C.3.

8.8 Misplaced material

The misplaced material is read from each respective curve at the reference size, or sizes (see NOTE 1),
and the values are inserted into the statement of sizing equipment performance in Table 3. The value
of misplaced material for each respective product is converted to a percentage of that product (see
NOTE 2), and the converted values are inserted into the statement in Table 3.

NOTE1 Itis convenient to construct an ordinate on the curves, at the reference size, or sizes, being considered
(e.g. Sy S50, Se), to assist in reading the three intercepting misplaced values.

© ISO 2019 - All rights reserved
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All values of misplaced material obtained from the curves are in terms of percentages of the

reconstituted feed. Conversion to percentage of the respective product can be obtained by multiplying the
corresponding curve by 100 and dividing by the yield value of the product under consideration (i.e. Y, or Y¢).

NOTE 3 The procedure can be repeated for any other reference size.

8.9

Equal errors size

The equal errors size, S, is determined by reading the size that corresponds to the point of intersection
of the misplaced material curves for coarser and finer products. Alternatively, the equal errors size can
be determined from the size distribution curve for the reconstituted feed, as the size corresponding to

the
perfy

8.10

The 1
the ¢
valug
from|

EXAN

)

whet

)
)
]
]
Thed
NOTH

NOTH

8.11 Material'\placement efficiency

Mat¢
perfy

tetdof the fimer product—The equaterrorssize s imsertedimto the statenmment of sizimn
rmance in Table 3.

Theoretical yield

ize distribution curve for the reconstituted feed. Alternatively, each.respective theo
b can be determined by subtracting the misplaced material in theproduct under c
the actual yield (Y, or ¥;) and adding the misplaced material in the.complementary pr

PLE

,c,t =Y. -M. +M¢

.+ is the theoretical yield of the coarser product;

. is the yield value of the coarser product;

[ is the misplaced material in the.coarser product;

C
/I is the misplaced materiakin the finer product.
retical yield values are inserted into the statement of sizing equipment performance i

1  Misplaced material'values are in terms of percentages of reconstituted feed.

2 The theoretical yield of the complementary product can be obtained by difference from

rial, filacement efficiencies are evaluated and inserted into the statement of sizing
rmance in Table 3. The calculations are as follows.

b equipment

heoretical yield value at the reference size, or sizes, is determined, for,éach of the products, from

retical yield
nsideration
bduct.

(2)

100 %.

equipment

a) Coarser material placement efficiency, E.:

Y.-M
E.=—~—5x100

C
Yc,t

where Y, M and Y, . are as defined in 8.10.

b) Finer material placement efficiency, Ef:

Yy -M
E;=-1—fx100

© ISO
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is the yield value of the finer product;

Yi is the theoretical yield of the finer product;

M; is defined in 8.10.

c) Overall

separation index (S;)

Si =Ef'

NOTE1 M

NOTE 2

8.12 Near

The near-siz
size distribu
equipment |

Other releva
are inserted
under consi

8.13 Test ¢

The present
the equipmg

influence thie degree of difficulty invol¥/ed in the separation. This information is inserted into thg
ent data sheet. Since theparameters involved will vary for different categories of equiptent,

and equipm
a specimen
specific wor

9 Tabular and graphical presentation

Blank table{

Alternative methods are available for the evaluation of the material placementefficiencies.

LE, 100

splaced material values are in terms of percentage of reconstituted feed.

size material

e material, i.e. material within £25 % of the reference size-or sizes, is determined froj
tion curve for the reconstituted feed in Figure 2 and is:inserted into the statement of s
erformance in Table 3.

int characteristics of the feed material that influence the degree of difficulty of separ
into the test and equipment data sheet, whigh varies according to the type of equip
eration. Examples of data sheets are given.jo Annexes B, C and D.

ind equipment data

ation of the results of performafice tests on coal sizing equipment shall include a rep
int details, test conditions and characteristics of the feed material, particularly thosd

bf the data sheet is npt,included in the general illustration, but models are presented i
ked examples giverrin“fAnnexes B, C and D.

sentdtion shall be as follows:

and specimen figures are given. The use of these is illustrated in Annexes B, C and D}

(5)

n the
izing

htion
ment

rt of
that
b test

n the

The

order of pre
a) data shq
b) Table 1
c) Table?2
d)
e)
f)
g) Table3
8

pet~— test and equipment data (see 8.13):

— size distribution of feed and products;

— partition coefficients and misplaced material data;

Figure 1 — partition curve;
Figure 2 — size distribution curve for the reconstituted feed;

Figure 3 — misplaced material curves;

— statement of sizing equipment performance.
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Table 2 — Partition coefficients and misplaced material data

13 14 1 15 16 17
Size limit Misplaced material
Partition coeffi- mm (as a percentage of the reconstituted feed)
Geometric cient .
. Coarser product Finer product
mean size (to coarser prod-
mm uct) Upper Cumulative per- Cumulative per- Total
% cent greater than
cent less than S; S
1
(9) fal S o) 4o S a0 1h £1.00 W
S, xS X100 OT Z7TT Z(1Y] o+t

a

b

NOTE

Summatipn to considered value of S; (in column 1 of Table-1) from S; equal to zero.

Summatipn from considered value of S; (in column 2(of Table 1) to S; equal to zero.

A coflumn number in parentheses denotes a respective value taken from a column in this table or Table 1.

10
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Table 3 — Statement of sizing equipment performance

Performance parameters

Determined values

Partition curve

Partition size: Sto

25 % Intercept: S5

75 % Intercept: S5
Mean prohable error:

S75 —S2s
2

Upper|probable error: (S75 = Ss0)
Lower|probable error: (S50 = S25)

Misplaced material curves

Equal prrors size: Se
P?ﬁii:;i%iil‘:tf:g;d Percentage of product
Mispldced material in coarser product (M)
ak Sso
a[ designated size (S4)
Misplaced material in finer product (M;)
af Ss
a[ designated size (S4)
Total thisplaced material
ak Sso
at designated size (S4)
at S,

Product yie]ld and material placement efficiencies Method of determjina-
Actuallyield of coarser product: Y, tion
Actuallyield of finer product: Y;

atSy at s at§,
Theorgtical yield of coarser product: Yo,
Theor¢tical yield of fimer product: Yiy
Coarsgr materidl placement efficiency: E.
Finer materialplacement efficiency: E;
Overall separation index: I

Near-s

Degree of difficuity invoived

ize material

14

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=c4af5703d646c84db3bb811f6919b841

ISO 10752:2019(E)

Annex A
(informative)

Calculation of the yield of each product of a size separation from

size analyses of feed and product materials

Itis1
with
caref
of th

Mor€

whic]
invol

A2
ana

A.2.
The {

Introduction

be 6 lists the methods recommended, in order of reliability, for the determination of
parser product, Y., and the finer product, Y, of a size separation.

be 6 also describes the circumstances under which these yield values may be calculat
hnalyses of the actual feed and the product materials. The two methods recommend
H on the principle of least-squares and are outlined in A.2.

ecognized that several methods exist for the calculation of theyield values, and each
careful interpretation. The recommendations are, however,based on test work carrig
ully controlled conditions where comparison was made between yield values calculate
e available methods, using directly determined values:as the standard for comparison

sophisticated methods, involving the use of computer programs, are being develoy
h are already available. Use of these methods can'sometimes be justified by the naturg
ved. Such methods are under review for possible future inclusion in this document.

Recommended methods for the-calculation of yield values from the
lysis

| Symbols

ollowing symbols have been used in the calculations for both recommended methods.

is the fractional@ield of finer product;
is the fractional yield of coarser product (= 1 - Y;);
is the percentage of the iy, fraction in the actual feed;

is the percentage of the iy, fraction in the reconstituted feed;

the yields of

ed from the
ed are each

can be used
d out under
d by several

ed, some of
of the work

Size

is the percentage of the iLil fraction in the finer prndnr“r;

is the percentage of the i, fraction in the coarser product.

A.2.2 Calculation of yield values from cumulative size analyses

This method is based on a least-squares principle, the yield values being calculated so that the sum
of the squared deviations between the reconstituted feed and the actual feed size fractions, taken in

term

© ISO

s of the actual feed size fraction, is at a minimum.
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(A1)

(A.2)

Thus:
[iF_iF(rec):I2
Y=————= =aminimum value
If
Since
ip(rec) = Yelp +1¢ (1-Yf)
then, by substitutionof (ﬁ) T (&)
(ip —Yhig —ig +Y¢ic )
)y 5 < ¢’ —aminimum value
Ip
Therefore
zz[iF i =Y (i —ic) [ (i —ic ) i
.2
Ig
Therefore
Z(iF _ic )(if _ic) :Yf > (if _ic)z
i if
Z(IF_ic)_(if_ic)
i2
Yf = F

Using the cy
can be rewr]

Thus, Formj

mulative form of the size@nalyses of actual feed, finer and coarser products, Formula
Sip —Zi. )(Tif —Zi)
i<,

itten as follows:
Sif ]
2
)y
ESS

(A.3)

(A.3)

(A4)

h1la~(A.4) will allow calculation of the yield of the finer product from the cumulativd

size

analyses of

(e actual 1Teed and the Iner and coarser products oI the S1Ze separation.

A.2.3 Calculation of yield values from elementary size analyses

This method is based on a statistical “goodness of fit” test and is also a least-squares method.

16
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The condition applied is as follows:

. , 2
ip—I
Z|:F_—F(rec)} =a minimum value (A.5)
Ip

The following equation can be derived from Formula (A.5) by a method similar to that used in A.2.2.

SEATER)
= T IF. T (a.6)
3 (If_lc)

Ip

Formula (A.6) will allow calculation of the yield of the finer product from the eleméntary sfize analyses
of the actual feed and the finer and coarser products of the size separation.

© IS0 2019 - All rights reserved 17
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Annex B
(informative)

Worked example — Vibrating screen

Data sheet 1 — Test equipment data (vibrating screen)

Date of test
17/9/83

Reference

WE/q/1

Name of plant

Standard coal preparation plant

Equipment details and duty Test conditions

Type of sizing U

Nominal size off

Inclination
Type of motion

Direction of mqg

nit

unit

tion

Double-deck vibrating screen

2,44 mx6,1m

20°
Circular

Contra-flow

Test masses

Stroke 9 mm
Frequency 16 Hz
Number of decKs 2

and configufation Superimposed
Deck 1 Relieving
Nominal area 14,9 m?
Effective area 13,4 m?

Method of de- Mass Contgnt
termination tonnes % (min)
Feed Calculated 945 100,p
Coarser product |Belt-weigher 640 67,4
Finer product Direet Weighing 305 32,4
ip-wagons
Duration of test 7 h 36 min
Average feed rate 124,5t/h
Test samples
Method of Number of | M2ss of fncre-
sampling increments mi‘g‘ s
Feed Manual 40 40d
Coarser product |Manual 40 40d
Finer product Mechanical 40 104
Method of size analysis Dry sieving
Apparatus Test sieves

Type of deck Woven wire
Aperture 38,1 mm x 38,1 mm
Open area 77 %

Deck 2 Sizing

Nominal area 14,9 m?

Effective area 13,4 m2

Type of deck Wayeén'wire
Aperture 635 mm x 6,35 mm
Open area 57 %

Designated sizd 5,0 mm

Rated capacity 150 t/h

Two-product size

separation at designated size

Feed characteristics

Nature of feed Raw coal
Size limits <100 mm
Bulk density 1,4 t/m3
Total moisture 71 %
Surface (free) moisture 55%
Ash (dry basis) 25,0 %

18
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Table B.2 — Partition coefficients and misplaced material data (vibrating screen)

13 14 1 15 16 | 17
Size limit Misplaced material
Partition coeffi- mm (as a percentage of the reconstituted feed)
Geomet_ric cient Coarser product Finer product
mean size (to coarser prod-
mm uct) Upper Cumulative per- Cumulative per- Total
% cent less than S; cent gre;l ter than
55 S 5 s e 516

1%92 (11)
88,7 100 125,0 67,6 0 67,6
44,5 100 63,0 62,8 0 62,8
22,4 100 31,5 50,7 0 50,7
11,3 96,7 16,0 30,1 0 30,1
6,69 772 8,0 12,4 0,6 13,0
4,73 40,3 5,6 53 2,7 8,0
3,35 139 4,0 2,4 7,0 9,4
2,37 7,0 2,8 1,4 13,2 14,6
1,41 4,3 2,0 1,1 17,2 18,3
0,71 6,8 1,0 0,8 23,8 24,6
— 10,0 0,5 0,5 279 28,4
— — 0 0 32,4 32,4

a

b

NOTE

Summatipn to considered value of S; (in column 1 ef(Table B.1) from S; equal to zero.

Summatipn from considered value of S; (in column’2 of Table B.1) to S; equal to zero.

A column number in parentheses denotes a respective’value taken from a column in this table or Table B.1.

20
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Figure B.1 — Partition curve (vibrating screen)
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Figure B.2 — Size distribution curve for the reconstituted feed (vibrating screen)
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Table B.3 — Statement of sizing equipment performance (vibrating screen)

Performance parameters

Determined values

mm
Partition curve
Partition size: Sso 52
25 % Intercept: S5 4,2
75 % Intercept: S5 6,5
Mean probable error:
S75 =575 1,15
2
Upper probable error: (S75 = Ss0) 1,3
Lower [probable error: (S50 = S25) 1,0
Misplaced material curves
Equal ¢rrors size: Se 4-8
Percentage of feed | Percentage of prod-
(reconstituted) uct
Misplafed material in coarser product (M)
at Ss 4,4 6,5
at designated size (Sy) 5,0 mm 4,0 5,9
Misplaced material in finer product (M)
at S 3,3 10,2
at designated size (Sy) 5,0 mm 3,7 11,4
Total misplaced material
at Ss 7,7
af designated size (Sg) 5,0 mm 7,7
atS, 7,8
Product yie]ld and material placement efficiencies
Actuallyield of coarser product:; Y, 67,6 %
Actuallyield of finer product: Ye 32,4 %
at Sy at Sg atS,
Theorgtical yield of ¢aarser product: YC,t 68,0 % 66,5 % 68,5 %
Theorgtical yield-effiner product: Yf_t 32,0% 33,5% 31,5%
Coarsdr matefial placement efficiency: E. 93,5 % 95,0 % 93,3 %
Finer matérial placement efficiency: E; 89,7 % 86,9 % 90,5 %
Overall separation index: I 8320, 8199 8350
Degree of difficulty involved
Near-size material 11,5 % 11,6 % 11,4 %

24
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(informative)
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Worked example — Cyclone

Data sheet 2 — Test and equipment data (cyclone)

Reference

WE/C/1

Date of test

2/1/84

Name of plant

Coal preparation plant

Equipment details and duty

Test samples

Type qf sizing unit Hydrocyclone Totpl sample
Nominal diameter 75 mm Method of | Number of Mass of
sampling |increments| Volums solids
litres
kg
Inlet type Volute Feed Manuat 24 66 0,607
Inlet sfize 20 mm x 15 mm Coarser Manual 24 40 0,968
product
Cylindrical section: Finer prod-/| Manual 24 53 0,275
uct
—|length 75mm Sample analysis
Vortey finder: Concentration | Relative den- |[Method of size
of solids sity of solids analysis
g/1
—]|diameter 25 mm Feed 9,3 2,6
—[lensth 50 mm Sgtarser prod- 24,2 2,6 Coulter counter
Conicql section: Finer product |5,2 2,6
—|length 200 mm Flow rates of liquids and solids
—[total angle 15 Method Flow rate |Flow rate pf| Content of
of de- P . .
termi- of11(3]u1ds solids . solids
nation m3/h t/h % (m/m)
Nozzl¢: Feed Calcu- 9,57 0,089 100,0
lated
—l|diameter 25 mm Coarser prod- |Atregu-
uct lartimed | 5 o7 0,050 56,0
incre-
ments
Designated size 10 um Finer product 7,50 0,039 44,0
Rated|capaCity 10 m3/h at 2 bar
Feed characteristics
Nature of feed Sand
Source of feed Chance cone effluent
Size limits -63 um
R.D. 2,6
Test conditions
Duration of test 2h
© IS0 2019 - All rights reserved 25
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Table C.2 — Partition coefficients and misplaced material data (cyclone)

13 14 1 15 16 | 17
Size limit Misplaced material
Partition coeffi- pm (as a percentage of the reconstituted feed)
Geomet-ric cient Coarser product Finer product
mean size (to coarser prod-
mm uct) Upper Cumulative per- Cumulative per- Total
% cent less than S; cent gre;nl ter than
5 S 5 ot e ) + (16)
(11)

57,24 76,75 63,00 56,00 0 56,00
46,17 75,00 52,00 54,26 0,53 54,79
36,78 70,74 41,00 51,29 1,52 52,81
29,29 71,94 33,00 45,80 3,79 49,59
22,80 74,45 26,00 37,62 6,98 14,60
17,89 66,51 20,00 28,21 10,21 38,42
14,42 54,55 16,00 19,87 14,41 34,28
11,40 45,54 13,00 13,88 19,40 33,28

8,94 39,84 10,00 9,74 24,35 34,09

7,04 3511 8,00 6,72 28,91 35,63

5,57 32,21 6,20 4,42 33,16 37,58

4,47 29,63 5,00 2,68 36,66 39,34

3,52 26,47 4,00 1,56 39,32 10,88

2,78 24,14 3,10 0,84 41,32 42,16

2,37 23,33 2;50 0,28 43,08 43,36

— — 2)00 0 44,00 14,00
NOTE A column number in parentheSes denotes a respective value taken from a column in this table or Taple C.1.

3 Jummation to considered value\of)S; (in column 1 of Table C.1) from S; equal to zero.
b Qummation from considered value of S; (in column 2 of Table C.1) to S; equal to zero.
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Figure C.1 — Partition curve (cyclone)
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Figure C.2 — Size distribution curve for the reconstituted feed (cyclone)
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