SRI LANKA STANDARD 750 : PART © : 1986

AR AL &R0 ERY 4 - 821 385 S 669 1Y

SPECIFIC ATHON FOR
ww@mm FOR OVER HEAD
P TRAMIMISSION PURPOSES
PART i wmuwmum STRAMDED CONDUCTORS

SRI LANKA STANDARDS INSTITUTION



(Attached AMD 210
Gr.7



SLS 750:Part 1:1986

' SR1 LANKA STANDARD ‘ '
PECIFIFATION FOR ALUMINIUM CONDUCTORS FOR OVERHEAD PONER
TRANSMISSION PURPOSES

PART lk:~ALUMINIUM STRANDED CONDUCTORS

o+

FOREWORD

This Sri Lanka Standard was authorized for adoptlon and publlcatlon by the
. Council of the Sri Lanka Standards Institution on 1986-07- 18, after the draft,
. finalized by the Drafting Committee on Aluminium Stranded Conductors has

been approved by the Electrlcal Englneerlng D1v151onal Commlttee.

‘This standard is the Part 1-in- the series of Sri. Lanka Standards on
. Aluminium Conductors for Overhead Power Transmission : Part’ 2 in thls serles

1s tltled "Alumlnlum conductors, Steel-reinforced".

In Srl Lanka the usage of. electrlcal power increased con51derably over the
past few years. Aluminium conductors are mainly used for the purpose of
transmission and distribution of electrlcal power to various parts of the

"COuntry.

Detailed requlrements for aluminium wires are not 1ncluded in this standard
but are referred from the BS 2627 "wrought aluminium for electrical purposes
wire". In this standard all dlmen51ons are: 1ncluded in metric. units

Ccode names used for stranded Al conductors in 1ndustry and representatlvev
values of co-efficient of lln%ar expan51on modulus of elast101ty are glven

-in Appendlces

At the present “time there is an’ 1ncrea51ng use of conductors of constructlons
other than those covered in this standard. To'facilitate standardization of -
these constructions. 1ay ratio limits and the approprlate strandlng factors 1n

an appendlx.‘

In the preparatlon of this standard data have been drawn from the publlCatlon
of British Standards Instltutlon and the International Electrotechnlcal
Comm1551on for which Sri Lanka Standards Instltutlon is 1ndebted.

1 SCOPE v
ThlS specification applies to alumlnlum stranded conductors for overhead
power transmission purposes.
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2 REFERENCES ' R

BS - 215 Alumlnlum conductors and aluminlum conductors steel—reinforced
for overhead power . transm1551on .
Part. 1 - Alumlnlum stranded conductors”

BS = 2627 Wrought alumlnlum for electrlcal purposes

I BSY-4545 Galvanmzed steel w1re*for alumlnlum conductors, steel-relnforced

3 DEFINITIONS
For the purpose of, th1s speclflcatwon the follow1ng deflnltlons shdll apply-.

3.1*;stranded conductor : A conductor consisting of seven or more alumlnlum

wires of the sgame nominal dlameter ‘twisted together in concentric layers.

When the conductor consists of more than one layer, succe551ve layers are
~twisted in opposite directions. .

3.2 diameter : The mean of two measurements at right angles taken at the
same Cross sectlon.

3.3  direction of lay : The dlrection of lay is defined as right—hand or
- left-hand. With right-hand lay, the wires conform to the dlrection of the
central part of the letter 2 when the conductor is held vertically. With
" left-hand lay, the wires conform ‘to the direction of the central part of
g ‘the letter S when the conductor is held vertlcally

3. 4 lay ratio : The ratlo of the axial length of a complete turn of the
helix formed by an 1nd1v1dual wire in a stranded conductor to the external
diameter: of the helix. SR : : b

‘4 REQUIREMENTS~

4.1 Material

The alumlnlum ‘wires used in the constructlon of the conductor shall be .
material 1350 in the H9 condition as specified in BS 2627 : 1970: By
agreement between the purchaser and the manufacturer a suitable grease may
- ‘be applied to the centre wire, or addltionally to w1res in spec1f1c layers,
evenly throughout the length of the conductor.,

4.2 'Standards_for ‘hard-drawn aluminium w1re

»

4.2, 1 ‘Res zstzvtty

The resistivity of alumlnlum wire depends upon its- purity and its physical
cendition. For the- purposes of this recommendation the maximum value.
permitted is 0.028 264 ohm. mm? /. at’ 20°C and this value shall: also be used
as the standard reslstiv1ty for. the purpose of calculation.

4.2, 2 Density .

'At a temperature of 20° C, the den51ty of hard drawn alumlnium wire is to be
‘taken as 2. 703 kg/dm
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4. 2.3 Po—efftﬁzent of linear erpanston

The co- -efficient of linear expansion of hard-drawn alumlnlum wire is to be
taken as 2? X 10 ‘per Celsgus degree

4. 2 4 Constant-mass temperature co-effzczent(a)

At a temperature of 20°C the "constant—mass" temperature co~ eff1c1ent of
resistance, a , of hard drawn aluminium wire, measured between two potential

,p01nts rlgldly fixed to. the w1re, is taken as 0.00 403 .per Celsius degree.

5.1 bimensions

5.1.2 Standard szzea of wi

The aluminium wires ‘for the ctandard constructicns covered by this
pe01flcatlon shall have the diameters spe01fred in Table 1.

/B 1 3 Standard bzzes of alumtnzwm vtwancad cvaduators

5.1.3.1 The sizes of standard aluminiuvm strdnded conductors shall be as given’
in Table 2, : : : a :

S. 1 3.2 The masses (excludlng the mass ot grease for .corrosion protectlon)
and resrstances may be taken as being in. accordance with Table 2 ’ '

5.1. 3 3 Lengths and Vdrlatlons in ]enych

Unless otherwise aqreed between the purchaser and the manufacturer, aluminium
stranded ¢onductors shall be supplled in the manufacturer usual production
lengths and with a permltted variation-of + 5 per cent-in the length of any

- one conductoer length. Addltlonally,llt shall be perm1551ble to supply not

more than 5 per cent of the. lengths on any one "order in random lengths, none
of whlch shall be shorter than one- thlrd of the nominal length

5.1. 3 4 Tolerance on nomlnal dlumeterq of wires

_The alumlnlum wires shall not dﬁpdrt from the- nomlnal dlameter by more than
the following amounts: :

: Nominal dlumeter Tolerance
2.50 mm and greater T s ‘
' .Less than 2.50 mm - 0.025 mm

- 5,2 Constructions

5.2,1 JOinLU in wirems. -

©5.2.1.1 Conduttors containing seven wires

There shall be no 301nts in any w1re of a stranded conductor contalnlng seven’
wires, except those riade in-the base ‘rod of w1re before final draw1ng
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5.2.1.2 Conductors containing.more than seven wires .= R

l'ln stranded conductors ‘containing more - -than seven wires, jOlntS in
Lnd1v1dual wirés are permitted.in addition to those made in the base rod or
wire before final drawing, but‘np,two such. JOlntS shall be less than 15 m

- apart in the complete stranded cgnductor. Such joints shall be made by

resistance or cold-pressvre-butt-welding. They are not required to fulfil the
mechanical requirements for unjointed wires. Joints made by resistance
butt-welding shall, subsequent to welding, be annealed - over a distance of

‘at least 200 mm-on ‘each side of the joint. : : :

'-5;2.2 Strandﬁng

5.2.2.1 The wire used in the construction of a stranded conductor shall,
befcre‘stranding, satisfy all the releVant requirements of this standard;

5.2.2,2  The lay ratio of the dlffexent layers shall be w1th1n the llmltS
given in Table 3 » E - .

NOTE - It <s zmpormnt to note that lay r'atv,o 18 now defined as the ratio.
of the. axial length of a complete turn of the helix formed by an tndividual
wire in a stranded conductor. to th@ axfepnal dzameter of the helix.

5.2.2.3 In all constructlons, the successive layers shall have oppos1te
directions of lay, the outermost layer being right-handed. The. w1res in~
each layer shall ‘be. evenly and c¢losely stranded, '

5.2:2.4 In aluminium stranded conductors having multlple layers of w1res,
the lay ratio of any layer shall be. not greater than the lay ratio of the
“layer 1mmed1ately beneath it. :

5.2.3" (bmplctpd condu"tor

The completed conductor shall be free from dlrt grlt, excessive amounts of
" drawing oil and other forelgn deposits.

6 ’TESTING ' SRR o "
6.1 Selection of'test sanples

6.1.1" Samples for the tests specified in 6.3, 6.4 and 6.5 shall be taken by
" the manufacturer before stranding, from not less than 10 per cent of

the individual lengths of aluminium wire whlch w111 be included in any one

‘ consrgnment of stranded conductor :

One sample, suff1c1ent to prov1de one test specimen for each of the

: approprlate tests, shall be taken from each of the selected “lengths of wire.
6.1, 2 Alternatively, when the purchaSer'states at the tlme of ordering that
he desires tests to be made in-the’ presente of. his representatlve, samples .
of wire shall be taken from lengths of stranded conductor selected from ‘
approx1mately 10'per cent of the lenqths included in any one conSLgnment

.

One. sample, sufficient to proV1de one specimen for each of the appropriate
tests, shall be taken from each of an agreed number of wires of the
conductor in each of the selected lengths.:
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5.2.1.2 Conductors containing more than‘seven wires o o

In stranded conductors containing more, ‘than- seven wires, ]01nts in

Lnd1v1eual wires are permitted.in addition to those made in the base rod or
wire before final drawing, but n@ two such. jOlntS shall be less than 15 m

apart in the complete stranded conductor Such joints -shall be made by

resistance or cold-pressvre-butt-welding. They are not required to fulfil the
mechanical requirements for unjointed wires. Jointsg made by resistance '
butt-welding shall, subsequent to welding, be annealed - over a distance of

at least 200 mm on each side of the joint.

- 5.2.2 Strandmng

5.2.2.1 The wire used in the constructlon of a stranded conductor shall
before strandlng, satlsfy all the relevant requlrements of this standard.

5.2.2.2 - The lay ratio of the different layers shall be w1th1n the llmlts
given in Table 3 : i - ,

NOTE -.It ©s tmporfant to note that lay ratto 18 now defined as the ratio.

of the. azial length of a complete twrn of the heliz formed by an individual

wmre in a stranded eonductor. to the prernal dzameter of the heltx

- 5.2.2.3 In all constructlons, rhe successive layers shall have opp051te

directions of lay,. the outermost layer being right-handed. The wires in-
each layer shall be evenly and closely stranded.

5.2.2.4 In aluminium stranded conductors having multlple layers of wires,
the lay ratio of any layer shall be. not greater ‘than the lay ratio of the

'layer 1mmed1ately beneath it.

5.2.3 (Yﬂmalcted condu etor

The completed conductor, shall be free from dlrt grlt, excessive amounts of

'»draw1nq oil and other forelgn deposits.

6 TESTING : : o R
6.1 ;Selection of‘test sanples

6.1.1 Samples for the tests specified in 6.3, 6.4 and 6.5 shall be taken by

“the manufacturer before stranding, from not less than 10 per cent of

the individual lengths of aluminium wire whlch w1ll be included in any one
con51gnment of stranded conductor :

One sample, suff1c1ent'to prov1de one test specimen for each of the

: approprlate tests, shall be’ taken from each of the selected lengths of w1rey

\

6.1.2' Alternatlvely, when the purchaser states'at the tlme of ordering that
he desires tests to be made in the' presente of. his representative, samples
of wire shall be taken from lengths of stranded conductor selected from
approx1mately 10/per cent of the lenqths included in any one con51gnment

I3

One. sample, suffltlent to proV1de one specimen for each of the approprlate
tests, shall be taken from each of an agreed number of wires of the
conductor in each of the selected, lengths.
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6.2 Pluce of testing

Unless otherwise agreed between the purchaser and the manufacturer .at the hime
of ordering, all te shall be made at the manufacturer's works.

6.2 Tensgile test

The breaking load of one specimen cut from each of the samples taken under
6.1.%1 or 6.1.2 shall be determined by means of a suitable tensile testing
machine. :

The load shall be applied gradually and the rate of separation of the jaws
of the testing machine shall be not less than 25 mm per minute and not
greater than 100 mm per minute. :

when tested before stranding
shall be not less than the ap
Table 4.

+4e ulf imate tensile stress of the specimen
propriate vaiune given in column 2 or 3 of

wtimate tensile ctg

When tested after stranding,
shall be not less than the

=5 of the specimen

appropriate value given in column 3 of Table 4.

6.4 Wrapping test

One specimen cut from each of the sanples faken under sub-clause 6.1.1 ox
6.1.2 shall be wrapped round a mandral of diameter equal to the wire
diameter to form a close helix of cight turns. Six turns shall then be
unwrapped and again closely wrappeda. The wire shall not break oy show any
cracks.

5.5 Resistivity test

The electrical resistance of the specimen cut from each of the samples
taken under sub-clause6.1.1 or 6.1.2 shall be measured at a temperature
which shall be not less than 10°¢ and not more than 30°C. The measured
resistance shall be corrected to the value at 20°C by means of the formula:

R, = R_{ 1
0 T —
- YT v (T—EO))
‘ : ; . ©O
where, T = temperature of measurement in C
R, L o
T = resistance at T C
R. . . PR o N
20 = registance at 20°C; and
o = constant-mass temperature co-efficient of

registance (= 0.004 03)

o . o
The resistivity at 20°C shall then be calculated from the resistance at 20°C.
The resistivity at 20°C shall not exceed 0.028 204 obhm.mm m.
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TABLE 1 - Alumlnlum wires used in the construction of.

standard alumlnlum stranded conductors

— .
Standard Cross Mass per | Standard- Minimum Standard -
diameter | sectional km res1stance breaking | diameter
area of at 20°C load for
standard . per km . standard
diameter diameter
: wire- wire
1 2 3 4 5 6
8 2 A‘ ¥ .
mm mm kg Y N mm
2.06 3.333 9.009 8.480 600 2.06
3.10 . 7.548 - 20.4¢0 3.745 1250 3.10
3.25 8.296 22.42 3,407 1370 3.25
3.40° 9.079 24.54 3.113 1490 3.40
3.78 11.22 30.33 2.519 1800 3.78
4.22 13.99 1 37.81 7 2.021 12240 4,22
4.39 15.14 40.91. 1.867 2410 4.39
4,65 16.98 45.90 1.664 27Q0 4.65

NOTE - The values given in

columm 2 to 5 are given information only..




. . .

'TABLE 2 - Standard
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aluminium stranded conductors

1 For the basie of caZcuZatzgn of thzs table,aee Appendtx A.

Nominél ’Strandingk Section= Aﬁprpxi; Apprbii—' Caléu-» Calcu- Ndminaiv
alumi-  |and wire |[al area.| mate mate lated |lated |alumin-
nium area | diameter . - ‘ overall |mass per| d.c. break-|{ium area
' [ - " diameter m resis- | ing
; .tance,o load
_at 20°%|
Lo , per km .
1 2 3 4 5 Y 7 | 8-
mm2 mm - mm2 . mm r kg Q kN A . mm2
22 7/2.06 | 23.33 6.18 64 1.227 | 3.99 | 22
50 7/3.10 52.83 | 9.30 145 - | 0.541 9| 8.28 | 50
60 7/3.40 63.55. .| 10.20 174 | 0.450 5| 9.90 | 60
100 7/4.39 |106.0 13.17 290 0.270 2{16.00 | 100
150 119/3.25  |157.6 16.25 434 | 0.182-5/25.70 | 150
200 19/3.78  |213.2 18.90 587 | 0.134 9(32.40 | 200
1250 19/4.22  |265.7 21.10 731 .|'0.108 340.40 | 250
1300 19/4 65 - [322.7 23.25 888 0.08916(48.75 | 300
400 37/3.78  |415.2 26.46 1145 0.06944 [63.10 .| 400
NOTES

2 The seetional area of stranded conductor is the sum of the cross-
-gectional areas of the individual wires. :

3  Attention is drawn to the fact that the sectional areas of strarded

,,conductoro eovered. by this specification are larger than the nominal
aluminium areas by which they are identified; they should not be compared

dﬁrectly with conductors manufacturnd exactly to those nominal areas.
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L~TABLE'3 - Lay rétios for alﬁmiqigm‘stranded'cgnductors

Number of | R oo Lay rgtib

wires in.

6-wire 1 T [ 12-wire layer | 18- v
conductor _w ?? ayer . ‘W;re._ayer d o Wir? layér

min. - max. | wmin. | max. | min, . max. -

1 2 3 | o4 1 s I e R |
7 | 10 e e L P I
19 10 16 1o | w4 | - | -

37 10 17 ] 10 16 | 10 | 14

NOTE - For the purpose of calpulazton the mean Zay ratzo shaZZ be taken
' as the arithmetic mean of‘ the, relevant minimun and maximum vaZues gtven
in this table. 4 ,

TABLE 4 - Mechanical properties of hard-drawn aluminium wire

.

'Nohinal<wire diameter S | Minimum'ultimate tensiie stress

Before stréndjng :  After strahding

T PR T -

mm ) | | ké/mm2 L kg/m®
2.00 R 18.8 g 17.9
| 2.2s | 18 | 17.5-
©2.50 ' 18,0 ‘ 171
C2.75 b e o 16.7
3.0 - | w12 163
325 - .l 1ee 0 160
3.0 T 1627 8 © 15.9
375 | . 16.5 - BT
4.00 . 1 6.3 o s 15.5
4.25 | 1.2 .| s
4.0 162 ' 15.4
»4.75' R 162 SR 15,4
5.00 | e | | \ 15.4

 NOTE - For wire of ¢ntermedtate, the mininum uthmate tensile stress
shczz)ZZ be the same as that for the next larger diameter listed on thzs
ta le.

10-
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‘APRENDIX A |
NOTES ON THE CALCULATION OF TABLE 2

A.1 INCREASE IN LENGTH DUE TC: STRANDING

Whenfstraightenea out, each wire~§n any particular layer of a stranded
-conductor,” except the central wire, is longer than the stranded conductor -
by an amount depending on the lay ratio of that layer. -

A.2 RESISTANCE AND NASS OF CONDUCTOR

The. resistance of any length of a stranded conductor is the resistance of
the same length of any wire multipLied by a constant as set out in Table 5.

The mass of each wire in any particular layex of stranded conductor, except
the central wire, will be greater than that of an equal length of straight
wire by an amount depending on the lay ratioc of that layer (see A.1 above).
The total mass of any length of an aluminium stranded conductor is, there-
fore, obtained by multiplying the mass of an equal length of straight wire
by an appropriate constant, as set out in Table 5. '

In calculating the stranding constante in Takle 5, the mean lay ratio, e.e.
the arithmetic mean of the relevant minimum and maximum values in Table 3,
nas been assumed for each layer. ' ‘ :

A.3 CALCULATED BREAKING. LOAD OF CONDICTOR

The breaking load of an aluminium stranded conductor containing not more
than 37 wires, in terms of the strengths of the individual component wires,

may be taken to be 95% of the sum of the strengths of the individual
aluminium wires calculated from the specified minimum tensile strength.

TABLE 5 -'Sfranding constants

Number'of,wires' Stranding constants
in conductor . _ - S
Mass - Electrical
o resistance
7 : : 7.091 0.144 7
19 - 0 19.34 0.053 57
37 1 37.74 0.027.57

11
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* APPENDIX B

NOTE ON MODULUS OF ELASTICITY AND CO- EFFICIENT OF
LINEAR EXPANSION

R The practical moduli of elastlclty given below are based on an analysis of
the final moduli determined ﬂer a large number of short term stress/strain
tests -and may be taken as appX¥ing to conductors stressed between 15 per cent
and 50 per cent of the breaklng load of the conductor. They may be regarded
as being accurate to within 't 300 h bar. .

‘Number of wires in V‘Practical(final) v.Co-éfficient of o
‘conductor modulus of linear expansion/ C
“ » + elasticity ' »
h bar*
7 . 5900 ' | 23.0 x 107°
19 : 5600 23.0 x 107°
37 = - 5600 | 23.0 x 107°

NOTE - These vaZues are quen fbr znfbnmatton only.
*1 h bar = 10 MNﬁw = 10/N o

-APPENbe c

CODE NAMES FOR STANDARD ALUMINIUM STRANDED CONDUCTORS

’ Nominal aluminlum o Strand1ng ‘ . Code name
area
mm2 o N mm R
22 7/2.06 | _ MIDGE
50 : 7/3.10 . aNT
60 : 7/3.40 . FLY
100 77/4.39 WASP
150 | 19/3.25 HORNET .
200 < 197318 | CHAFER
250 | | - 19/4.22 : COCKROACH
300 - | 19/4. 65 BUTTERFLY
400 | . 37/3.78 . CENTiPEDE

' NOTE - Thesé code names ave not an essential part of the standard.
They are given for convenience in ordbrﬂng conductors.

-

12 .
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AMENDMENT NO. 01 APPROVED ON 1996-05-23 TO SLS 750 : PART 1 : 1986

SRI LANKA STANDARD SPECIFICATION FOR ALUMINIUM CONDUCTORS
FOR OVERHEAD POWER TRANSMISSION PURPOSES

1. Insert the following new Clause immediately after 5.2.3.
6 PACKAGING AND MARKING

The conductor shall be wound on reels or drums, and each drum or reel shall bear a
durable tag marked with the following:

a) Manufacturer’s name or trade name;
b) Size of conductor;

c) Netand gross mass of conductor;
d) Length of conductor; and

e) Overall dimensions of drum.

2.  Re-number the existing clause 6 TESTING as given below.

Title Existing Clause New Clause
Number Number
TESTING 6 7
Selection of test Samples 6.1 7.1
Place of testing 6.2 7.2
Tensile test 6.3 7.3
Wrapping 6.4 7.4

Resistivity test 6.5 7.5






rﬁ

SLS CERTIFICATION MARK

The Sri Lanka Standards Institution is the owner of the
registered certification mark shown below. Beneath the mark,
the number of the Sri Lanka Standard relevant to the product
is indicated. This mark may be used only by those who have
obtained permits under the SLS certification marks scheme.
The presence of this mark on or in relation to a product
conveys the assurance that they have been produced to comply
with the requirements of the relevant Sri Lanka Standard
under a well designed system of quality control inspection
and testing operated by the manufacturer and supervised by
the SLSI which includes surveillance inspection of the factory,
testing of both factory and market samples.

Further particulars thhe terms and conditions cyrthe permit
may be obtained from the Sri Lanka Standards Institution,
17, Victoria Place, Elvitigala Mawatha, Colombo 08.

Printed at SLSI (Printing Unit)
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SRI LANKA STANDARDS INSTITUTION

The Sri Lanka Standards Institution (SLSI) is the National Standards Organization of Sri Lanka
established under the Sri Lanka Standards Institution Act No. 6 of 1984 which repealed and
replaced the Bureau of Ceylon Standards Act No. 38 of 1964. The Institution functions under
the Ministry of Science & Technology.

The principal objects of the Institution as set out in the Act are to prepare standards and
promote their adoption, to provide facilities for examination and testing of products, to operate
a Certification Marks Scheme, to certify the quality of products meant for local consumption
or exports and to promote standardization and quality control by educational, consultancy

and research activity.

The Institution is financed by Government grants, and by the income from the sale of its
publications and other services offered for Industry and Business Sector. Financial and

administrative control is vested in a Council appointed in accordance with the provisions of

the Act.

The development and formulation of National Standards is carried out by Technical Experts
and representatives of other interest groups, assisted by the permanent officers of the Institution.
These Technical Committees are appointed under the purview of the Sectoral Committees
which in turn are appointed by the Council. The Sectoral Committees give the final Technical
approval for the Draft National Standards prior to the approval by the Council of the SLSI.

All members of the Technical and Sectoral Committees render their services in an honorary
capacity. In this process the Institution endeavours to ensure adequate representation of all

view points.

In the International field the Institution represents Sri Lanka in the International Organization
for Standardization (ISO), and participates in such fields of standardization as are of special

interest to Sri Lanka.

Printed at the Sri Lanka Standards Institution, 17, Victoria Place, Elvitigala Mawatha,
Colombo 08.
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	SAMPLING
	APPENDIX B
	DETERMINATION OF MOISTURE
	APPENDIX C
	Spread about 25 g  of the sample in a petri dish or any suitable dish and dry by the method given in B.2. The dried material shall be referred to as the dried sample and shall be used in the tests where so indicated.

	APPENDIX D
	DETERMINATION OF FAT
	D.1      APPARATUS
	
	D.2      REAGENTS


	D.2.1   Hydrochloric acid , concentrated
	
	D.3      PROCEDURE



	DETERMINATION OF TOTAL ASH
	
	
	E.1APPARATUS


	E.1.6Other laboratory equipment
	
	E.2PROCEDURE
	E.2.4Place the dish in the muffle furnace at  550
	E.3  CALCULATION



	APPENDIX F
	DETERMINATION OF pH OF RECONSTITUTED MILK
	
	
	F.1APPARATUS


	F.1.3Other laboratory equipment
	
	F.2PROCEDURE



	APPENDIX G
	DETERMINATION OF FREE FATTY ACIDS OF THE EXTRACTED OIL
	
	
	G.1APPARATUS
	G.3PROCEDURE



	APPENDIX H
	
	
	Gently invert the sample six times and prepare serial decimal dilutions immediately.
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