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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 International Standards is normally carried out through 1SO 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 commlttee International orgamzatlons governmental and non- governmental in
liaison with
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Introduction

ISO 8655 addresses the needs of:
— suppliers, as a basis for quality control including, where appropriate, the issuance of supplier's declarations;

— test houses and other bodies, as a basis for independent certification;

— users|of the equipment, to enable routine checking of accuracy.

The tests [specified should be carried out by trained personnel.
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testing (type evaluation) of piston-operated volumetric apparatus is given in ISO 8655-6. Alternative test
ptric and titrimetric methods will be the subject of a future Part 7 to ISO 8655. For all other tests (e.g. qud
lier, analytical and measuring equipment quality assurance by the user) see ISO 8655-6 or alternative
equirements of electrically powered dispensers, see IEC 61010-1.
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Water for analytical laboratory use — Specification and test methods

ISO 8655-1:2002, Piston-operated volumetric apparatus — Part 1: Terminology, general requirements and user
recommendations

ISO 8655-6:2002, Piston-operated volumetric apparatus — Part 6: Gravimetric methods for the determination of
measurement error

3 Terms and definitions

For the purposes of this part of ISO 8655, the terms and definitions given in 8655-1 apply.
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4 Principle of operation

Dispensers are used for the accurate repetitive delivery (dispensing) of preset liquid volumes. They are of two types:
— single-stroke dispensers providing a single delivery from each filling stroke;

— multiple-delivery dispensers or ratchet-based systems providing multiple deliveries from each filling stroke.

The piston can be operated manually, electrically, pneumatically or hydraulically. Drive mechanism, piston and

cylinder can be a single unit or can be separable by simple hand actions, so that different pistons and cylinders
(change-over units) can be used with the same drive mechanism.

During oper4tion, iration t ipsi VOl in i | } ystem has
been primed with fluid, assuring that it is free of any air, the piston aspirates fluid by moving in one-dir¢ction and
delivers the fluid to be measured by moving in the opposite direction.

Dispensers ¢an be constructed with or without valves. The metrological characteristics of dispensers are dependent
on, among gther things, the material and workmanship of the aspiration and delivery tubingused. The supplier shall
therefore deliver the necessary tubing with the dispenser or suggest or state the characteristics the tubing ghall have
in order to nmeet the metrological demands placed on the system.
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Figure 1 — Schematic\drawing of dispensers with and without valves

5 Adjustment

5.1 A dispg¢nser shall be adjusted by its supplier for the delivery (Ex) of its volume and for the standard|reference
temperature|of 20 °C using‘grade 3 water as specified in 1SO 3696.

5.2 |If dispgnsers are"designed to have their factory-preset adjustment altered by the user, the design shall prevent
unintentiona) readjustment. If the user readjusts the dispenser, it shall be clearly and unequivocally indicafed on the
outside of the dispenser that readjustment has been effected, for example by means of a mark, a broken|seal, or a
label affixed |by:the user.

5.3 Type testing of the adjustment shall satisfy the performance requirements specified in clause 6 when the
dispenser is tested in accordance with ISO 8655-6.

6 Metrological performance requirements

The conformity test (type evaluation) specified in ISO 8655-6 evaluates the total system of the dispenser comprising
the drive and, if applicable, the change-over unit (see clause 4) including aspiration and delivery tubing. The
conformity test is carried out in accordance with ISO 8655-6 by

— the supplier prior to the issuance of a supplier's declaration of conformity, or

— atest house or other authorized body prior to the issuance of a certificate of conformity.
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For conformity tests, the maximum permissible errors given in Tables 1 and 2 shall apply.
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Table 1 — Maximum permissible errors for single-stroke dispensers

Nominal volume Maximum permissible systematic error Maximum permissible random error
ml +% +a + %P +uc
0,01 2,0 0,2 1,0 0,1
0,02 2,0 0,4 0,5 0,1
0,05 1,5 0,75 0,4 0,2
0,1 1,5 1,5 0,3 0,3
0,2 1,0 2,0 0,3 0,6
0,5 1,0 5,0 0,2 1,0
1 0,6 6,0 0,2 4,0
2 0,6 12,0 0,2 4,0
5 0,6 30,0 0,2 10,0
10 0,6 60,0 0,2 20,0
25 0,6 150,0 0,2 50,0
50 0,6 300,0 0,2 1p0
100 0,6 600,0 052 2po
200 0,6 1200 0,2 4P0
2 Expressed as the deviation of the mean of a tenfold measurement from the nominal voluie or from the selected volume
(see ISO 8p55-6:2002, 8.4).
b Expressed as the coefficient of variation of a tenfold measurement (see ISO 8655-6:2002, 8.5).
¢ Expressgd as the repeatability standard deviation of a tenfold measurement,(sée 1SO 8655-6:2002, 8.5).

Table 2 — Maximum permissible errers for multiple-delivery dispensers

Nomimal volume Maximum permissible systematic error Maximum permissible random error
ml + % +pl? + %P £l ©
D,001 5,0 0,05 5,0 0os
D,002 5,0 0,1 5,0 d.1
D,003 2,5 0,075 35 0j11
0,01 2,0 0,2 2,5 025
0,02 15 0,3 2,0 d.4
0,05 1,0 0,5 1,5 075
0,1 1,0 1,0 1,0 1,0
0,2 1,0 2,0 1,0 4,0
0,5 1,0 5,0 0,6 3,0
1 1,0 10 0,4 4,0
2 0,8 16 0,4 8,0
5 0,6 30 0,3 15
15 85 56 ;3 30
25 0,5 125 0,3 75
50 0,5 250 0,25 125
100 0,5 500 0,25 250
200 0,5 1 000 0,25 500

(see ISO 8655-6:2002, 8.4).

2 Expressed as the deviation of the mean of a tenfold measurement from the nominal volume or from the selected volume

b Expressed as the coefficient of variation of a tenfold measurement (see ISO 8655-6:2002, 8.5).

¢ Expressed as the repeatability standard deviation of a tenfold measurement, (see 1SO 8655-6:2002, 8.5).
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