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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 liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to éonformity 'assessment,’as' well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/
iso/foreword.html.

This document was prepared by Technical Commlttee ISO/TC 131, Pneumatic fluid power, Subcommittee
SC 5, Control products and components:

Alist of all parts in the ISO 6358 series/canbeé found on the ISOwebsite.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Pneumatic fluid power — Determination of flow-rate
characteristics of components using compressible fluids —

Part 1:
General rules and test methods for steady-state flow

AMENDMENT 1: Effective conductance

Scope
Add the following sentence at the end of the paragraph:

A method for evaluating the flow ability of pneumatic components using effective conductance, C,,
is given in Annex [.

Annex |

Add the following annex after Annex.H, before.the Bibliography.
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Annex I
(informative)

Method for evaluating the flow ability of pneumatic components
using “effective conductance, C,”

I.1 General

This annex describes a method for evaluating the flow ability of pneumatic components, taking a global
point of view by using a simplified parameter "effective conductance, C,".

The normal set of four flow-rate characteristic parameters, sonic conductance, C, critical back-pressure
ratio, b, subsonic index, m, and cracking pressure, Ap,, are used to accurately describe the flow-rate
characteristics of pneumatic components. However, this annex describes an option for capturing a
representative feature of flow characteristics of a component with a single value and for comparing the
flow ability of similar components. The flow ability of components using the normal four parameters
is complicated. But, the effective conductance, C,, integrates these four parameters and can be used as
a simplified parameter to evaluate the average flow ability of pneumatic components (variation of the
back-pressure ratio from 0 to 1).

Although effective conductance, C,, can compare the flow ability of components easily, it cannot
compare them accurately. A cautionaryfexamplesis;shown in{Eigurel5!

NOTE1 This annex does not apply to components that have pressure dependence.

NOTE2  When the workingrangelofia componentis preciselyy known/and in-particalariwhen its flow variations
are limited, the four flow-rate characteristic parameters given/in IS0 6358-1 (this document) and ISO 6358-2 are
preferred for comparing similar components.

1.2 Definition of effective conductance, C,

Effective conductance, C,, is defined by Formula (I.1). This value is obtained by integrating the
conductance characteristic curve of a component and using its average over the range of back-pressure
ratios (from 0 to 1), as shown in Figure L.

(¢ al P2
6=, Ced[aj (L1)

where

C, is the effective conductance in the same units as C,.
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For choked flow, i.e. when p,/p; < b, Formula (1.2) applies:
c,=C (1.2)

For subsonic flow, i.e. when b < p,/p; < 1-Ap_/p;, Formula (1.3) applies:

b V[
C,=C|1- % (1.3)
1-Ap, /p, b
For the case when: 1-4Ap_/p; < p,/p; < 1, then Formula (1.4) applies:
G, =0 (1.4)
Y
c

Key
X  back-pressure ratio, p,/p;
Y conductance, C,

Figure 1.1 — Definition of effective condutance, C,

1.3 Calculation of effective conductance, C,

Effective conductance, C,, is calculated using Formula (I.5), based on the Formulae (I.1) to (I.4):

¢,=C|b+[ P 1- TS ) (L.5)
) b 1-Ap, /p; —b Py

where the ratio Ap_/p, is treated as a constant.
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As a special case, when m = 0,5, the flow-rate characteristic in the subsonic region is an elliptic function,
and the effective conductance, C,, is calculated using Formula (1.6):

c, =C{b+£[1—ApC —bﬂ (1.6)
4 Py

As another special case, when m = 1,0, the flow-rate characteristic in the subsonic region is a parabolic
function, and the effective conductance, C,, is calculated using Formula (1.7):

c, =c{b+3[1_ApC —bﬂ (17)
3 Py

When the working range of pressure ratio of a component is precisely known and, particularly, when its
variation is limited, the four flow-rate characteristic parameters are preferable for comparing similar
components.

I.4 Judgment of component flow ability

1.4.1 Judgment of ranking

Figure 1.2 shows the flow-rate characteristics of five components. The larger the values € and b, and the
smaller the values m and 4p_, the larger will be the value C,, i.e. it can be understood how the flow ability
of the component could be greater. The ranking order of the flow ability for five components is regarded
as Component 1 > Componentj2 >@€omponent 3% Component 4 > GComponent,5,/This is also described in
the Introduction to this document. This confirms the order of priority given in the Introduction of this
document when comparing pneumatic ¢compohnehtsiand recalled here:

— (Cvalues have to be compared first,
— for a same Cvalue, b has'to'be'compared first,

then m and Ap_ have to be compared.
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Y
0 X

Key
X back-pressure ratio p,/p; 3 component 3: smaller m
Y conductance C, 4" [component4:'smaller Ap,
1 component 1: larger C 54 eomponent 5: larger Ap,
2 component 2: larger b
NOTE Flow ranking for Component1 > Component 2'5 Component 3 > Component 4 > Component 5.

Figure 1.2 — Component flow ability

1.4.2 Example of ranking

Figure 1.3 shows the test results of 5-port directional control valves from seven manufacturers, which
are compliant with size 1 of ISO 5599-1. The ranking order of sonic conductance is A>B>C>D>E=F>G.
However, when effective conductance, C,, is used, it will be judged to be A>C>B>D>F=G>E. Thus, the
ranking of components whose flow-rate characteristics are different from each other can be judged by
the single value of effective conductance, C,. Thus, the component flow ability can be easily compared.

Figure 1.4 shows the corresponding conductance characteristic curves of the 5-port directional control
valves shown in Figure 1.3. It confirms that when comparing pneumatic components, it is not sufficient
to compare only the sonic conductance, because in the subsonic region, a component with a lower
sonic conductance can show locally (for a certain range of back-pressure ratio) a better flow ability
due to a larger value of b. This is the case when comparing components B and C, or components E,
F and G in the subsonic region. Looking at effective conductance, C,, is a simple way to compare the
components globally, but when the working range of pressure ratio of a component is precisely known
and, particularly, when its variation is limited in the subsonic region, Figure 1.4 confirms that the four
flow-rate characteristic parameters are preferable for comparing similar components. A simple method
is then to compare graphically the conductance curves as shown in Figure 1.4.
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