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ISO {the International Organization for Standardization)”is
federation of national standards bodies (ISO member bodi
of preparing International Standards is normallydearried ou
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collaborates closely with the International Electrotechnica
(IEC) on all matters of electrotechnical standardization.

Draft International Standards~adopted by the technical cqg
circulated to the member bodies for voting. Publication as a
Standard requires approvahby at least 75 % of the member
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International Standard ISO 10752 was prepared by Technig
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A standard exgression of performance is required to define the accuracy
of separation df a particular item, to assist in the comparison of the per-
formance of different items of coal sizing equipment and in the prediction
of separation rgsults.
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Coal sizing equipment — Performance evaluation

1 Scope

This Intefnational Standard describes the principles
and methods for the expression of results of per-
formance| tests on sizing equipment used in coal
preparatign, and includes methods for the evaluation
of perfomance parameters. Performance test pro-
cedures and size measurement techniques are rec-
ommendgd.

This Inteqnational Standard applies to all types of siz-
ing equipment, categorized as follows:

a) screens;
b) classifiers;

c) other

L)

The procgdure described in this International Standard
applies t¢ two-product separations(Performance as-
sessment of multiproduct separations can be
achieved|by consideration of d series of two-product
separatiops.

2 Normativereferences

ISO 1170:1977, Coal and coke\— Calcylation of ana-
lyses to different bases.

ISO 1213-1:1993, Solid mineral fuels - Vocabulary —
Part 1: Terms relating-to coal preparatidn.

ISO 1953:1972,(Hard coals — Size analysis.

ISO 198831975, Hard coal — Sampling.

3 Definitions

For the purposes of this International [Standard, the
definitions given in 1213-1 and the fpllowing defi-
nitions apply.

3.1 General

3.1.1 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 i$ coarser than
the reference size.

3.1.3 finer material: Material that is finer than the
reference size.

3.1.4 product: Material discharged frpm the sizing
equipment prior to any further treatmegnt or recircu-
lation.

The following standards contain provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of publica-
tion, the editions indicated were valid. All standards
are subject to revision, and parties to agreements
based on this International Standard are encouraged
to investigate the possibility of applying the most re-
cent editions of the standards indicated below.
Members of IEC and ISO maintain registers of cur-
rently valid International Standards.

3.1.5 coarser product (c): That product of size sep-
aration that contains a greater proportion of coarser
material than does the feed.

3.1.6 finer product (f): That product of size separ-
ation that contains a greater proportion of finer ma-
terial than does the feed.

3.1.7 sharpness of separation: An assessment of
the deviation from a perfect separation, usually ex-
pressed in terms of mean probable error (Ej,).
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3.2 Performance parameters

3.2.1 theoretical yield (sizing): The maximum yield
of a product at a reference size, as determined from
the size distribution curve for the reconstituted feed.

3.2.2 coarser material placement efficiency (E,):
The percentage of coarser material in the reconsti-
tuted feed that reports to the coarser product.

3.2.3 finer material placement efficiency (E;): The

© ISO

b) the reference size, preferably expressed as both
partition size and equal errors size;

NOTE 5 It is recognized that partition size is not al-
ways obtainable from the results of a size separation
and 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 the reference be included, in
addition to those based on partition size.

¢) the sharpness of separation, expressed in terms

percentage of ffimermatera-mthe Tecorstitutedfeed
that reports to| the finer product.

3.2.4 overall separation index: The sum of the
coarser materjal placement efficiency and the finer
material placeent efficiency minus 100.

4 Performance criteria

The following| criteria should be determined where
applicable:

a) feed rate;
b) reference pize of separation;

c) sharpness|of separation;

d) misplaced|material;

e) material placement efficiencies;

f) the degreg of difficulty of separation;

g) material clharacteristics.

NOTES

1 The above driteria will be influgnced by test conditions
which should therefore be fullyréported.

2 It is essential that prediction of separation results takes
into account thg influenee of test conditions.

3 It is essential that test conditions are made compatible

OT probable efror,

d) the distribution of misplaced material [in each
product, presented graphicallyywith reppect to
size, and the particular values)of mispldced ma-
terial in each product on both feed and product
bases, each determined at the referencg size of
separation;

e) the material placement efficiencies exprgssed as
1) coarser material placement efficiency (E,),
2) finer material placement efficiency (Hy),

3)\ “overall separation index derived from 1) and
2);

f) the degree of difficulty of separation, ekpressed
in terms of near-size material,

g) other relevant characteristics of the feed|material.

6 Performance test procedures

The equipment to be tested, the actual feed compo-
sition, and the means of handling the feed gnd prod-
ucts vary widely. A single standard procedyre is not
applicable. The following general recommgndations
are made.

a) The average feed rate and/or product flpw rates
should be determined by the most |accurate

to ensure valid comparisons.

4 Conditions should be kept uniform during a test.

5 Performance parameters

For the standard expression of performance of a sep-
aration, the criteria in clause 4 should be determined
by the following parameters:

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

method possible In the particular circumstances.
Typical procedures that may be used are

1) direct assessment of the mass and/or volume
of the whole of the feed or product during the
test;

2) continuous assessment by means of a cali-
brated belt weigher or flowmeter and inte-
gration during the test;

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

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 tech-
niques, initial number of increments and minimum
mass of increment for solids being conveyed by
a fluid should comply with existing International
Standards if available; for solids under other con-
ditions, 1SO 1988 applies.

NOTE&

D $oti g aaranlac ohea A he dalean
repreSetathve—SampPrCo—Snott—OC—TkCh

from all relevant streams to and from the equipment to
be tegted, to facilitate checking of results and assess-
ment pf the effects of degradation.

It is gssential to determine the feed rate and the
actua) yield of each product on a dry basis in ac-
cordance with 1ISO 1170. This should be achieved
in adcordance with one of the following pro-
cedutes.

1)

The mass of each product should be deter-
npined by one or more of the following meth-
ofis:

al 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;

b| taking regular timed increments over the
duration of the test;

c| weighing each product céllected simul-
taneously over a selected timed period
during the test.

NOTES

7 The methods.@iven in 1) are listed in order of
¢liability.

=

[0.0]

If it is_feasible to measure both the mass of the
e¢ed (by-belt weigher, weigh hopper, flowmeter,
tc.) and the mass of the products, this provides a
cheek.

® =+
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2) In circumstances that prevent the weighing
of sufficient streams, size analyses of feed
and products can be used to determine the
percentage vyield of each product, as de-
scribed in annex A.

NOTE 12 In all circumstances, the method used to de-

termine the actual yield of each product should be reported
with each respective value in table 3.

7 _Analvytical procedures

The method and procedure of size-analysis should be
selected, as far as possible, to be ih agreement with
the principle of the equipment under tept, to produce
results in compatible terms\ For example, the results
of size analysis by sieving-would be cdmpatible with
vibrating screens, and\the results of size analysis by
a series of small cyclones would be cdmpatible with
cyclone separatdrs.'Size analysis by sieying should be
carried out ipr accordance with ISO 1953. The method
and apparatus used, and the basis of the percentages
(by mass«<r volume), shall be stated in fhe data sheet
and.intable 1.

The’ feed sample and each of the prdduct samples
should be subjected to size analyses in yhich the ratio
of the upper and lower size limits dogs not exceed
2:1 for each size fraction. It is recommgnded that this
ratio for size limits be reduced to \/5:1 for a mini-
mum of two fractions, both above and pelow the ref-
erence size.

NOTES

13__In some circumstances, a ratio of size limits closer than

2 :1 may be necessary in the region of thg reference size,
to ensure that each of the size fractions coptains not more
than 10 % of the sample.

14 Size distribution curves for the produgts can be used
for

a) providing data for additional partition copfficients;

b) averaging analytically determined valueg to improve the

9 If the mass of one of the products cannot be
measured, it can be obtained from a mass balance
between the feed and products.

10 Where the solids are conveyed by a fluid, it
may be more convenient to make volumetric
measurements.

11 Representative samples should be taken from
relevant streams to determine moisture contents
or concentrations of solids as appropriate, so that
the results can be reported on a dry basis.

derived partition curve.

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) data sheet — test and equipment data;


https://standardsiso.com/api/?name=261b8cfab5ee367b57af416b42678b11

ISO 10752:1994(E)

b) table1 — size distribution of feed and products;

c) table2 —

partition coefficients and misplaced

material data;

d) table3 —
formance;

e) figure1l —

f) figure2 —
stituted fe

statement of sizing equipment per-

partition curve;

size distribution curve for the recon-
A

© SO

8.4 Partition curve

The partition curve is constructed as shown in
figure 1, by plotting the value of each partition co-
efficient 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, col-
umns 13 and 14. The recommended scales are

size: logyp 1 cycle =50 mm

g) figure3 —

The presentat
plished by th
specified tabu
clause 9. Spe
annexes B, C :

NOTES

15 Primary cal
and 2. A columr
tive value taken

16 The origins
2 by reference t

17 Reference
clause 3 suppo
given in relevan{

ek
misplaced material curves.

on of the test data may be accom-
e procedure described below. The
ar and graphical formats are given in
tific worked examples are included in
nd D.

Culation procedures are shown in tables 1
number in parentheses denotes a respec-
from that column.

of plotted values are shown in figures 1 and
b table and column numbers.

o definitions of performance parameters in
ts the brief explanation of their derivation
subclauses and in tables 1 and 2.

8.2 Basic d

ta

The data obtaiped from a performanee test comprise
the size analy$es of the actualcfeed and the coarser
and finer products and the pfoportion of material re-
porting to eadh product. Theése basic data are com-
piled in table 1, columnsy\I to 8, and calculated on a
reconstituted feed basis in columns 9 to 12.

partition coefficient: 1 % =2 mm
NOTES

19 As an alternative to geometriC\mean size, pach size
fraction may be represented by ,its)mid-mass particle size,
derived from a known functijenal relationship or ¢stimated
from the reconstituted feed curve.

20 As an alternative method of construction, paftition co-
efficients can be plétted as a histogram on a recgnstituted
feed base, proddcing an area representative of mass. An
intermediate curve is then drawn by equalizing argas within
each size fraction. Performance parameters are derived by
applying values obtained from the intermediate cufve to the
size distribution curve for the reconstituted feed.

8.5 Partition size

The partition size, S, is obtained directly from the
partition curve and is entered as a performgnce par-
ameter in the statement of sizing equipment per-
formance in table 3.

NOTE 21  The partition size can be determined|from the
misplaced material curves (figure3) at the minimum value
of total misplaced material.

8.6 Sharpness of separation

The 25 %, S,5, and 75 %, S;s, intercepts are gach read
from the partition curve (figure 1) and are ertered as
primary parameters in the statement of sizijg equip-

rrance-n-table-3—Forsyrmetrcal partition

8.3 Reconstituted feed size distribution

The size distribution curve for the reconstituted feed
is constructed as shown in figure 2, by plotting the
cumulative percent less than the upper size limit (col-
umn 12 of table1) against the upper size limit
(column 1 of table 1).

NOTE 18 It is convenient to use a logarithmic scale for
particle size when plotting size distribution curves, to cover
a wide range of sizes and to cater for size limits that are in
geometric progression.

mant narfar
ment-performan
curves, the sharpness of separation may be ex-
pressed in terms of the mean probable error (Epm) as
follows:

S75 — Sz5

5 (1)

Eym=

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 fol-
lows:

Upper probable error = $;5 — Sgq
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Lower probable error = Sgq — Sy

The upper probable error and lower probable error
parameters may be used separately if one of the in-
tercepts is undefined.

8.7 Misplaced material curves

The misplaced materials in the coarser and finer

ISO 10752:1994(E)

8.9 Equal errors size

The equal errors size (S,) is determined
size that corresponds to the point of i
the misplaced material curves for coa

by reading the
ntersection of
rser 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
vield of the finer product. The equal errors size is en-

products [are cafcuiated, as @ percemntage of the Te=
constituted feed, in table 2, columns 15 and 16. Cor-
responding values are summed to give total
misplacedl material tabulated in column 17 of table 2.
The misxlaced material curves are constructed, as
shown in| figure 3, by plotting values for coarser prod-
ucts (colymn 15 of table 2), finer products (column 16
of table ) and total misplaced materials (column 17
of table 2), each against the corresponding upper size
limit S; (cplumn 1 of table 1. The recommended scales
are

size: Ipg,o 1 cycle = 50 mm
misplaced material: 1 % =5 mm

NOTE 22| Ifitis necessary to use an alternative scale, this
should be|a simple multiple of the recommended scale; for
an example see annex C, figure C.3.

8.8 Misplaced material

The misglaced material is read from_each respective
curve at {he reference size, or sizes4{see note 23), and
the valugs are entered into the’ statement of sizing
equipmeft performance ip-table 3. The value of mis-
placed npaterial for eachyrespective product is con-
verted td a percentage’of that product (see note 24),
and the tonverted-values are entered into the state-
ment in {able 3.

NOTES

tered into the statement of sizing tfequipment per-

formance in table 3.

8.10 Theoretical yield

Thectheoretical yield value at the refe

rence size, or

sizes, is determined, for each of the groducts, from
the size distribution curve for the recorpstituted feed.
Alternatively, each respective theoretidal yield value

can be determined by subtracting the
terial in the product under consideratio
tual yield (Y, or ¥;) and adding the misp
in the complementary product.

EXAMPLE
Yc,t =Y, - M.+ M;
where

Y., is the theoretical yield of
product;

Y, is the yield value of the coaf

M, is the misplaced material i
product;

isplaced ma-
from the ac-
laced material

(2

the coarser

ser product;

h the coarser

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

24 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).

25 The procedure can be repeated for any other reference
size.

M; is the misplaced material in the finer prod-

uct.

Theoretical yield values are entered into the state-

ment of sizing equipment performance

NOTES

26 Misplaced material values are in terms
of reconstituted feed.

in table 3.

of percentages

27 The theoretical yield of the complementary product can

be obtained by difference from 100 %.
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8.11 Material placement efficiency

Material placement efficiencies are evaluated and en-

tered into the

statement of sizing equipment per-

formance in table 3. The calculations are as follows.

a) Coarser material placement efficiency (E)

© SO

Other relevant characteristics of the feed material that
influence the degree of difficulty of separation are
entered into the test and equipment data sheet,
which varies according to the type of equipment un-
der consideration. Examples of data sheets are given
in annexes B, C and D.

8.13 Test and equipment data

Y. - M
Ec=%x100 .. (3)
ct The presentation of the results of performance tests
Where Y. M—snd¥—are-asdefinedin8-10 on coal sizing equipment shall include a report of the
cr Hoard ‘C,l arc oo aoTmTioC— T o To

b) Finer mate

c) Overall sep
Si = Ef
NOTES

28 Misplaced 1
of reconstituted

29 Alternative
the material plag

ial placement efficiency (E;)

— My x 100 N
f.t

is the yield value of the finer product;

is the theoretical yield of the finer
product;

is as defined in 8.10.

aration index (S;)
+ E. — 100 ...(®

naterial values are in terms of percentage
feed.

nethods are available for the evaluation of
ement efficiencies.

8.12 Near-size material

The near-size naterial, i.e. material within + 25 % of

the reference
size distributio]
figure 2, and ig
equipment per

size or sizésr'is determined from the
h curve~for the reconstituted feed in
entered into the statement of sizing
orfMance in table 3.

equipment details, test conditions and charadgteristics
of the feed material, particularly those thatinfluence
the degree of difficulty involved in the separat|on. This
information is entered into the test and eqguipment
data sheet. Since the parametersfinvolved will vary for
different categories of equipment, a specimen of the
data sheet is not included-in the general illustration,
but models are presentedyin the specific wofked ex-
amples given in annexes*B, C and D.

9 Tabular and graphical presentation

Blank tablesyand specimen figures are given. [The use
of thesesis illustrated in annexes B, C and D) The or-
der of{presentation shall be as follows:

a))) data sheet — test and equipment dgta (see
8.13);

b) table1 — size distribution of feed and products;

c) table2 — npartition coefficients and misplaced
material data;

d) figure1 — partition curve;

e) figure2 — size distribution curve for the recon-
stituted feed;

f) figure3 — misplaced material curves;

g) table3 — statement of sizing equipment per-
formance.
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Table 1 — Size distribution of feed and products
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Table 2 — Partition coefficients and misplaced material data
13 14 1 15 16 17
Partition Size limit Misplaced material
Geometric coefficient mm (as a percentage of the reconstituted feed)
mean size (to coarser
product) Coarser product Finer product
o Upper Cumulative percent Cumulative percent Total
mm less than S, greater than §,
/ ©) 100 1) 2)
S, xS, (1) X S, (91 Z(10) | (15) +| (16)

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

1) Summation to considered value of §; (in column 1 of table 1) from §; equal to zero.
2) Summation from considered value of S, (in column 2 of table 1) to S, equal to zero.
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(see table 2, column 13)

Figure 1 — Partition curve
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10

Cumulative percent less than upper size Llimit

(see table 1, column 12)
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(see table 1, column 1)

Figure 2 — Size distribution curve for the reconstituted feed
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Table 3 — Statement of sizing equipment performance
Performance parameters Determined values
Partition curve
Partition size: S50
25 % Intercept: S5
75 % Intercept: S75
Mean probable error; S75 — S25
2
Upper probabje error: (S75 — Ss0)
Lower probal]le error: (Ss0 — Sas5)
Misplaced matprial curves
Equal errors dize: Se
Percentage of feed
(reconstituted) Percentage of product
Misplaced mdterial in coarser product (M,)
at Sg
at designatg¢d size (Sy)
Misplaced mgterial in finer product (M;)
at Sgo
at designatgd size (Sy)
Total misplacgéd material
at Sgo
at designatgd size (Sy)
at S,
Product yield gnd material placement efficiencies Method of determ|nation
Actual yield of coarser product: Y,
Actual yield of finer product: Y;
at O at O At O
ol Ud A=Ay USO Ut " Ug
Theoretical yield of coarser product: Y.,
Theoretical yield of finer product: Y;,
Coarser material placement efficiency: E,
Finer material placement efficiency: E;
Overall separation index: I

Degree of difficulty involved
Near-size material

12
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Annex A
(normative)

Calculation of the yield of each product of a size separation from size
analyses of feed and product materials

A.1 Introduction I Is the percentage of the ith
actual feed;

Clause § lists the methods recommended, in order ‘ , .

of reliability, for the determination of the yields of the ey 18 the percentage of the ith

coarser groduct (¥,) and the finer product (¥;) of a size reconstituted feed;

separatiqn. i is the percentage of the ith

Clause § also describes the circumstances under finer produst;

which these yield values may be calculated from the i is thé.percentage of the ith

size analyses of the actual feed and the product ma- ¢ coafser product

terials. The two methods recommended are each '

based o

W the principle of least-squares and are out-

lined in A.2 .

It is rec

bgnized that several methods exist for the

calculatign of the yield values, and each can be used
with cargful interpretation. The recommendations are,

however
fully co

based on test work carried out under care4
trolled conditions where comparison  was

made bgtween yield values calculated by several of
the availpble methods, using directly determined val-

fraction in the

fraction in the

fraction in the

fraction in the

A.2.2. Calculation of yield values from

cumulative size analyses

This method is based on a least-square
yield values being calculated so that t
squared deviations between the reco
and the actual feed size fractions, tak¢
the actual feed size fraction, is at a mir

5 principle, the
he sum of the
nstituted feed
en in terms of
imum.

ues as the standard for comparison. Thus:
. . 2
More sgphisticated method.s, involving the use of b [ILiE(L‘L‘”]__=a minimum valug (A
computgr programs, are being developed, some of I
which arp already available. Use-of'these methods can .
sometimes be justified by the rature of the work in- Since
volved.. Such mgthods are under review for possible if rec) = Yeit + ic(1 — Y;) . (A2)
future inglusion in this International Standard.
then, by substitution of (A.2) in (A.1)
A.2 Recommended methods for the v ey
calculation:of yield values from the size U — Y _.Z’C )" _ 4 minimim value
analysgs ’F
A2.1 Symbols Therefore
) ) 22[iF_ic_Yf(if_ic)]X(if_ic) -0
The following symbols have been used in the calcu- 2 -
lations for both recommended methods: F
Y; is the fractional yield of finer product; Therefore
. . . . . 12
Y is the fractional yield of coarser product > (’F__M:Y z_(ff___i
c .2 f -2
( = 1 — Yf): lF lF

13
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Using the cumulative form of the size analyses of ac-
tual feed, finer and coarser products, equation (A.3)
can be rewritten as follows:

© ISO

A.2.3 Calculation of yield values from
elementary size analyses

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

The condition applied is as follows:

I — |
z [—iﬁ] = a minimum value ... (A.bB)
F

The followaing eaiatinn ~an
T

quation

zi?
Y, = F (A4

. . 42
2 — Zi,
Zig

Thus, equation [A.4) will allow calculation of the yield
of the finer product from the cumulative size analyses
of the actual fepd and the finer and coarser products
of the size sep4gration.

: { (e — Zi) (2 — =4) }

TC—Tomovv g Cquuaor—oott

K
(A.5) by a method similar to t
Z[ (iF_ic)‘(if_ic ]

I

5 [ (if_.ic)z ]
I

Equation (A.6) will allowx calculation of the yield of the
finer product from the €lementary size analysep of the
actual feed and-the finer and coarser product$ of the
size separation.

~ 3

14
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Worked example — Vibrating screen

Data sheet 1 — Test and equipment data (vibrating screen)

ReferencL Date of test Name of plant
WE/S/1 17/9/83 Standard coal preparationplant
Equipment details and duty Test conditions
Type of sjzing unit Double-deck vibrating screen
Nominal gize of unit 2,44 mx6,1m Lest'masses
Inclinatiof 20°
. . i Mass Content
Type of Motion Circular Mathod of determination
tonpes % (m/m)
Direction Jof motion Contra-flow
Stroke 9 mm Feed Calculated 945 100,0
Frequencly 16 Hz Coarser Belt-weigher 640 67,6
Number ¢f decks 2 product
and coffiguration Superimposed Finer prod- Direct weighing in 305 32,4
uct wagons
Deck 1 Relieving . ]
) ) Duration of test 7 h B6 min
Nominal grea 149 m
) ) Average feed rate 124)5 t/h
Effective area 134 m
Type of deck Woven wire Test samples
Aperture 38,1 mm x 38,1 mnm
Open arep 77 % Mass of
Number incre-
Deck 2 Sizing Method of sampling of incre- ments
mdnts
Nominal grea 14,9 m? kg
Effective [area 134 m?
. Feed Manual 0 400
Type of deck Woven wire
Coarser Manual 400
Aperture 6,35 mm x 6,35 mm product
Open arep 57 % Finer prod- | Mechanical 40 100
uct
Designatéd size 5,0 mm
Method of size analysis Dry Isievin
Rated capagity 150 t/h i v 9
Fwo-product-size Apparatus Test sieves
separation at designated size
Feed characteristics
Nature of feed Raw coal
Size limits < 100 mm
Bulk density 1,4 tjm®
Total moisture 7.1 %
Surface (free) moisture 55 %
Ash (dry basis) 25,0 %

15
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Table B.2 — Partition coefficients and misplaced material data (vibrating screen)

13 14 1 15 16 17
Partition Size limit Misplaced material
Geometric coefficient mm (as a percentage of the reconstituted feed)
mean size (to coarser
product) Coarser product Finer product
o Upper Cumulative percent Cumulative percent Total
mm %o
lessthanS, |  greater than S,
©) 100
VI <5, Ty S £(9) 1" £ (10) 42 (15) + (16)
8B,7 100 125,0 67,6 67,6
445 100 63,0 62,8 62,8
2p.4 100 31,56 50,7 50,7
1.3 96,7 16,0 30,1 0 30,1
6)69 77,2 8.0 12,4 0,6 13,0
4173 40,3 5,6 5,3 2,7 8,0
3135 13,9 4,0 24 7,0 9,4
2137 7.0 2,8 1.4 13.2 14,6
1141 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 27,9 28,4
| — 0 0 32,4 32,4
Note — A column number in parentheses denotes a respective value taken from a column in this table or tgble B.1.
1) Surmhmation to consideredhvalue of S, (in column 1 of table B.1) from S, equal to zero.
2) Surpmation from censidered value of S, {in column 2 of table B.1) to S, equal to zero.
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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)

Determined values
Performance parameters
mm
Partition curve
Partition size: Sso 5,2
25 % Intercept: Sos 4,2
75 % Intercept: S5 6,5
Mean probable error: S75 — Spn 115
2
Upper|probable error: (875 — Ss0) 1.3
Lower| probable error: (Sso — Sz5) 1.0
Misplacgd material curves
Equal prrors size: Se
4,8
Pe(:(:r;t:giet:tfef:)e d Percentagp of product
Misplgced material in coarser product (M)
at S, 4,4 6,5
at dpsignated size (Sy) 5,0 mm 4,0 9
Misplgced material in finer product (M;)
at Sy 3.3 10,2
at dpsignated size (Sy) 5,0 mm 3,7 1.4
Total misplaced material
at S4o 77
at dpsignated size (S,) 5,0 mm 7,7
at (§.) 7.8
Product|yield and material placement efficiencies
Actuallyield of_¢oafser product: Y, 67,6 %
Actuallyield of finer product: . Y; 324 %
at Sy at Sy at S,
Theoretical yield of coarser product: ) 68,0 % 66,5 % 68,5 %
Theoretical yield of finer product: Y, 32,0% 33,5% 31,5 %
Coarser material placement efficiency: E, 93,5 % 95,0 % 93,3 %
Finer material placement efficiency: E; 89,7 % 86,9 % 90,5 %
Overall separation index: I 83.2 % 81.9 % 83,5 %
Degree of difficulty involved
Near-size material 11.5 % 11,6 % 11,4 %

21


https://standardsiso.com/api/?name=261b8cfab5ee367b57af416b42678b11

ISO 10752:1994(E)

Annex C
(informative)

Worked example — Cyclone

Data sheet 2 — Test and equipment data (cyclone)

© ISO

22

Reference Date of test Name of plant
WE/C 2/1/84 Coal preparation plant
Equipment details and duty Test samples
Type of sizing un|t Hydrocyclone Total saple
: ! Method of plymbbr
Nominal diamete 75 mm ¢ of incre- Vol Mass of
sampling ments olume solids
Inlet type Volute litres kg
Inlet size 20 mm x 15 mm
N . Feed Manual 24 66 0,607
Cylindrical sectiof:
— length 75 mm Coarser Manual 24 40 0,968
product
Vortex finder: Finer prod- Manual 24 53 0,275
— diameter 25 mm uct
— length 50 mm
) 9 ) Sample analysis
Conical section:
— length 200 mm Concentratiﬁn of solids ::'::::; ng:ts?::
— total angle 15° o of solids | |analysis
Nozzle:
— diameter 25 mm Feed 9,3 2,6
Desi dsi 10 Coarser 24,2 2,6 Coulter
esignated size Hm product counter
Rated capacity 10 m3/h at 2 bar Finer prod- 5.2 2,6
uct
Feed characteristics
Flow rates of liquids and solids
Nature of feed Sand Method of Flow Flow Contont
Source of feed Chance cone effluent ethod o rate of rate of ;
o determi- liquids solids | [°f sclids
Size limits — 63 um nation 5
m/h t/h % (m/m)
R. D. 2,6
Test conditions Feed Calculated 9,57 0,089 100,0
Coarser At regular 2,07 0,050 56,0
Duration of test 2h product timed incre-
Finer prog- | Ments 7,50 0,039 44,0
uct
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Table C.1 — Size distribution of feed and products (cyclone)
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Table C.2 — Partition coefficients and misplaced material data (cyclone)
13 14 1 15 16 17
Partition Size limit Misplaced material
Geometric coefficient wm (as a percentage of the reconstituted feed)
mean size (to coarser
product) Coarser product Finer product
% Upper Cumulative percent Cumulative percent Total
mm ° less than S, greater than S,
©) 100 1 2
V<5, iy s NORY £ (10) 12 (5) +|16)
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,%9
22,80 74,45 26,00 37,62 6,98 44,60
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 35,11 8,00 6,72 28,91 35,63
5,57 32,21 6,20 4,42 33,16 37.%8
4,47 29,63 5,00 2,68 36,66 39,34
3,62 26,47 4,00 1,56 39,32 40,88
2,78 24,14 3,10 0,84 41,32 42,16
2,37 23,33 2,50 0,28 43,08 43,86
— — 2,00 0 44,00 44,00
Note — A colymn number in"parentheses denotes a respective value taken from a column in this table or table C.1|.
1) Summation to censidered value of S; (in column 1 of table C.1) from S, equal to zero.
2) Summation 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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Table C.3 — Statement of sizing equipment performance (cyclone)

© |SO

Performance parameters

Determined values

mm
Partition curve
Partition size: N 12,6
25 % Intercept: Sog 2,9
75 % Intercept: S75 60,5
Mean probaljle error: 575 — 925 28,8
2
Upper probable error: (S75 — Ss0) 47,9
Lower probaple error: (Sso — Sas) 9,7
Misplaced material curves
Equal errors size: Se
14,5
Percentage of feed
(reconstituted) Percentage of product
Misplaced material in coarser product (M,)
at Sg, 13,5 24,1
at designated size (S,) 10,0 mm 9,8 17,5
Misplaced raterial in finer product (M;)
at S 19,8 45,0
at designafed size (Sg) 10,0 mm 24,5 55,7
Total mispla¢ed material
at Sgg 33,3
at designafed size (S,) 10,0 mm 34,3
at (S,) 33,2
Product yield and material placement efficiencies
Actual yield pf coarsér product: Y, 56,0 %
Actual yield pf-finer product: Y; 44,0 %
at Sy at Sgo at S,
Theoretical yield of coarser product: Y, 71.0 % 62,0 % 56,0 %
Theoretical yield of finer product: i, 29,0 % 38,0 % 44,0 %
Coarser material placement efficiency: E, 65,1 % 68,5 % 70,4 %
Finer material placement efficiency: E; 67,2 % 63,7 % 62,3 %
Overall separation index: I 323 % 322 % 32,7 %
Degree of difficulty involved
Near-size material 18,0 % 21,5 % 24,5 %
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