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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 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
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Viscosity of water

1 Scope

This Tea

water is

2 Valu

The dyn

(0,101 3]

The estir

NOTE 1
annex B)
this value

Based o
(see an
V. =n(T,

Tablg

hnical Report gives values for the viscosity of water at several reference temperatures. Fhe
commonly used throughout the world as the basis for the calibration of relative viscometers)

es for the viscosity of water

P5 MPa) are given by:

) = 1,001 6 mPals
=1,003 4 mm?/s

hated relative uncertainty associated with both values is 0,47 %, as detailed in annex A.

The viscosity values stated above are based on the valueof 1,001 9 mPals reported by Swindells et al.
which was also the basis of ISO/TR 3666:1977 and corrfesponds to the IPTS-48 temperature scale. T
by 0,000 3 mPals is due to the difference of 12 mK between the IPTS-48 and the ITS-90 temperature sc

N a critical evaluation of the results of water.iscosity measurements published between 194
nex A), the temperature dependence «@f the viscosity of water, expressed by the vis
n(20 °C) for temperatures T between 15-°C and 40 °C, is given by the values listed in table 1.

1 — Recommended values for the (dynamic) viscosity ratio V.= n(T)/n(20 °C) of water at

Amic viscosity, n, and the kinematic viscosity, v, of water at 20 °C and normal atmospher

viscosity of

C pressure

in 1952 (see
e change of
le at 20 °C.

D and 1994
Cosity ratio

arious

feference temperatures; density.~ p, temperature coefficients  U,, U,, and pressure coefficient| y
Temperature, T | Dynamic visecesity Density, p Temperature Temperature Pressure
ratio; -V coefficient, U,1 coefficient, U, coefficient, y
ICc kg/m3 K* K* 10 MPa*
15 1,436 0 + 0,000 6 999,10 0,026 5 0,026 4 6,14
40 1,000 00 998,20 0,024 5 0,024 3 4,28
43 0,930 6 + 0,000 4 997,54 0,0235 0,023 2 3,28
45 0,888 5 + 0,000 3 997,04 0,022 8 0,022 5 2,65
30 0,795 8 + 0,000 3 995,65 0,021 3 0,021 0 -1,22
40 0,651 4 + 0,000 2 992,21 0,018 8 0,018 5 +1,20
For additional information the pressure coefficient, y; is given by the following equation.
1 dn
y=2cl ®
n dp
where
p is the pressure, in megapascals.
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The temperature coefficients U, and U, are given by equations 2 and 3.

©1SO

)

3

Uncertainties are stated as confidence interval at a 95 % confidence level. Temperatures are in accordance with the

Internationa

| Temperature Scale ITS-90.

3 Realization of the viscosity of water

The viscosi

When usin
capillary vis
recommeng

ty values reported in this Technical Report refer to freshly double-distilled water.

) water for the calibration of viscometers, which are sensitive to surface teqsion effects (for

cometers), special care has to be taken to avoid any contamination with Surfactants. In this
ed to use equipment made from fused silica for the distillation and storage of water.

example
case it is



https://standardsiso.com/api/?name=af6ffb4fb5d295d30cb1709315b60d06

©1SO

ISO/TR 3666:1998(E)

Annex A
(informative)

Results of water viscosity measurements

It is current practice throughout the world to use the viscosity of water at 20 °C and atmospheric pressure as the
metrological basis of viscometry. Based on the value of (20 °C) = 1,001 9 mPals as published by Swindells et al.

relafive change in viscosity corresponding to this 12 mK temperature difference is 3 x 10 and

[1] in 1
n(20 °C)
estimate
From thd
a) accq
dete
neg
b) besi
rang
c) itis
stati
d) with
cony
Since th

52— the—nternationatty —accepted—viscosity —vatues—of —water—as—stated—m—SOTR—366
=1,002 mPal8 for dynamic viscosity and v(20 °C) =1,003 8 mm?#/s for kinematic vise0Si
 uncertainty of 0,25 % for both values.

present standpoint, these values require updating for the following reasons:

rding to the new International Temperature Scale, ITS-90, the viscosity value,of-1,002 mPals
rmined using the IPTS-48, is no longer valid for 20,000 °C, but applies to aAtemperature of 19,4

ected with respect to a repeatability of 1 x 10 which is achieved in precise'measurements;

e, especially at 23 °C and 25 °C, which are frequently used as reference temperatures;

inconsistent to state four valid digits for the dynamic viscosity and five for the kinematic vis
hg the same uncertainty for both;

regard to the present knowledge of the viscosity ‘of. water [1 - 6], the estimated uncertainty g
idered to be unrealistically high.

b work of Swindells et al., four other absolute viscosity determinations, performed directly or

using different methods, have been published [2'5]. The uncertainties stated by the authors are

compar.

absence| of other information, the unweighted average of all five results leads to a value of 1,0
+ 0,001 4 mPals [6]. There are, however,.strong reasons to consider the results of Swindells et al. [1]
et al. [5][to be more reliable than the ether values. Since both results do not agree within the uncertain

5:1977 are
y, with an

which was
D88 °C. The
cannot be

fdes the viscosity at 20 °C, reference values of high precision shodld be available in a wider temperature

Cosity while

f 0,25 % is

water and
not directly

le with each other and also indicate the existance of undetected systematic deviations. Therg¢fore, in the

02 0 mPals
nd Berstad
y stated by

the authgrs, it does not seem appropriate to change the basic value (except for the adaption to the femperature

scale ch

In spite ¢
estimate
of the prg

nges) until new experimental results are available.

f this, the available.information shows that the uncertainty of the water viscosity is less than 0,2
a value of 0,17.%; which covers all five experimental results, is considered as an adequate ref
esent knowledge.of the viscosity of water.

5 %. As an
resentation
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