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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 wi

h 1SO, also take part in the work 1SO collaborates closely with the International Flectrotechnical

Commissi

Internatior

Draft Inter|

bn (IEC) on all matters of electrotechnical standardization.

national Standards adopted by the technical committees are circulated to the, member bodi

Publication as an International Standard requires approval by at least 75 % of the member bodies cast|

Attention i
patent righ

Internatior
lubricants.

Annex A @

5 drawn to the possibility that some of the elements of this International-Standard may be t
ts. ISO shall not be held responsible for identifying any or all such patent rights.

f this International Standard is for information only.

al Standards are drafted in accordance with the rules given in the ISO/IEC Directives,|Part 3.

bs for voting.
ng a vote.

he subject of

al Standard ISO 15911 was prepared by Technical Committ€e 1SO/TC 28, Petroleum products and
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Petrol

eum products — Estimation of net specific energy of

aviation turbine fuels using hydrogen content data

WARNING — The use of this International Standard may involve hazardous material, operations and

equipmer
with its u
and healt

1 Scoj

This Intern
fuels using

The meth
processes
jet engine

NOTE 1
not availab
purposes.
values.

NOTE 2

justifiable g
content, hy
of this clas
recognized

NOTE 3

2 Norn

The follow
this Intern
publication
investigatg
undated r

t. This International Standard does not purport to address all of the safety problems
Be. It is the responsibility of the user of this International Standard to establish appto
N practices and determine the applicability of regulatory limitations prior to use:

e

ational Standard describes a procedure for the estimation of the net Specific energy of av|
hydrogen content data. It is not applicable to pure hydrocarbons.

bd is purely empirical and is applicable only to liquid hydrecarbon fuels derived by ng
fuels of limited boiling ranges and compositions.

The method is intended for use as a guide in cases wherel@n experimental determination of net spq
e and cannot be made conveniently, and where an estimate is considered satisfactory for specificatid
t is not intended that estimated values of the net specific energy be used in place of experimenta

The estimation of the net specific energy of hydrocarbon fuel from its sulfur content, hydrogen content|
nly when the fuel belongs to a well-defined:class for which a relationship between net specific ene
irogen content and density has been derived from accurate experimental measurements on represen
5. Even in this class, the possibility that-the estimates can be in error by large amounts for individual

The fuels used to establish theeorrelation presented in this International Standard are defined in anne

native references
ng normative:documents contain provisions which, through reference in this text, constitute
s do net-apply. However, parties to agreements based on this International Standard are e

the_possibility of applying the most recent editions of the normative documents indicate
bferences, the latest edition of the normative document referred to applies. Members of

associated
Driate safety

ation turbine

rmal refining

from conventional crude oil which conform to the requireménts of specifications for aircraft turbine and

cific energy is
ns and similar
ly determined

and density is
rgy and sulfur
fative samples
fuels must be

provisions of

ational Standard. For dated references, subsequent amendments to, or revisions of, any of these

hcouraged to
d below. For
SO and IEC

maintain r

egisters of currently valid International Standards.

ISO 91-1:1992, Petroleum measurement tables — Part 1: Tables based on reference temperatures of 15 °C and

60 °F.

ISO 3675:1998, Crude petroleum and liquid petroleum products — Laboratory determination of density —
Hydrometer method.

ISO 4260:1987, Petroleum products and hydrocarbons — Determination of sulfur content — Wickbold combustion

method.

ISO 8754:1992, Petroleum products — Determination of sulfur content — Energy-dispersive X-ray fluorescence

method.
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ISO 12185:1996, Crude petroleum and petroleum products — Determination of density — Oscillating U-tube

method.

IP 338/98, Determination of hydrogen content of aviation turbine fuels — Low resolution nuclear magnetic
resonance spectrometry method.

ASTM D 3701-98, Standard test method for hydrogen content of aviation turbine fuels by low resolution nuclear

magnetic res

onance spectroscopy.

3 Term and definition

For the purpcl)ses of this International Standard, the following term and definition applies.

3.1

net specific
amount of h
constant pre

NOTE1 Th
NOTE2  Th
4  Princiy

The hydroge
the net speci

5 Proceq

5.1 Detern
procedure df

NOTE
material.

Fo
5.2 Detern
described in

5.3 Detern
procedure de

energy
bat liberated when a unit mass or volume of fuel is burnt in air saturated with water vay
bsure, and the products of combustion are cooled to a specified temperature

e terms "calorific value" and "heat of combustion" are synonymous with spégific energy.

e

h content, sulfur content and density of the sample_are’ determined by experimental test me
fic energy is calculated from these test data using Known correlations.

lure

hine the mass fraction of hydrogen-in.the sample to the nearest 0,01 % (mym) in accordang
scribed in IP 338 or ASTM D 3701

the purposes of this International Standard, the expression "% (mym)" is used to represent the mass

hine the density of the~sample at 15 °C, to the nearest 0,5 kg/m3, in accordance with the
SO 3675 or ISO 22185, using the corrections given in ISO 91-1 if appropriate.

hine the mass fraction of sulfur in the sample, to the nearest 0,02 % (m/m), in accordang
scribed inlSO 4260 or ISO 8754.

our under

e net specific energy is the gross specific energy less the latent heat of the waterproduced during combustion.

thods and

e with the

raction of a

procedure

e with the

6 Calcul

ation

6.1

Calculate the net specific energy at constant pressure on a mass basis, €, in megajoules per kilogram, by

inserting the measured values of mass fraction of hydrogen, mass fraction of sulfur and density in equation (1).

€ = 37,

where

2889 +0,556173wy — 0,326 6wg —0,0023003p

wy is the mass fraction of hydrogen, expressed as a percentage by mass;

ws Is the mass fraction of sulfur, expressed as a percentage by mass;

P

is the density at 15 °C, expressed in kilograms per cubic metre.

1)
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6.2 Calculate the net specific energy at constant pressure on a volume basis, ovs in megajoules per cubic metre,
by means of equation (2).

€pv = €pxXp 2)

7 Expression of results

Report the—+esult—te-the-nearest-0:01-Md/kg-or10-MImi—as-thene

fkg-or—10-MItms—as-then
respectively.

+
4]

y-or-a—ass-eyolume basis

&b
9

This Interpational Standard was originally derived for fuels on a mass basis only. To enable reporting on an
equivalent volume basis, calculations show that, for the range of fuel densities for which this Internatignal Standard
applies, rgsults should be reported on a volume basis to the nearest 10 MJ/m3.

8 Preclision

8.1 General

The precigion of this International Standard, as obtained by“statistical examination of interlaboratory test results
when usinp the data from IP 338, ASTM D 3701, ISO 3675-and 1SO 4260, is given in 8.2 and 8.3.

8.2 Repeatability, r
The differ¢gnce between two test results, obtained by the same operator with the same apparatus urjder constant
operating ponditions on identical test material would, in the long run, in the normal and correct operatipn of the test
method, ekceed the following value in.ohly one case in 20:

r = 0,05 MJ/kg on a mass hasis

8.3 Regroducibilitys R

The differgnce between two single and independent test results, obtained by different operators workinjg in different
laboratorigs on identical test material would, in the long run, in the normal and correct operation of the|test method,
exceed th¢ following value in only one case in 20:

R = 0,06 MJ/kg on a mass basis

NOTE 1 The precision for this International Standard was derived for fuels on a mass basis only. As a guide, an estimate of
precision on a volume basis has been calculated for a fuel with a density of 810,0 kg/m? as follows:

Repeatability: 40 MJ/m3
Reproducibility: 50 MJ/m3
These values have been rounded off to the nearest 10 MJ/m3.

NOTE 2  Use of fuel property data obtained with greater or lesser precision than that of the test methods indicated will have a
similar trend in the precision of the predicted specific energy.

© I1SO 2000 — All rights reserved 3


https://standardsiso.com/api/?name=76461d2c1b5a3aa13af0a983fce1fca5

1ISO 15911:2000(E)

9

Test report

The test report shall contain at least the following information:

a)
b)
<)
d)

e)

a reference to this International Standard;
the type and complete identification of the product tested;
the result of the test (see clause 7);

any deviation, by agreement or otherwise, from the procedure specified,;

the date|of the test.
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Annex A
(informative)

Correlation fuels

A.1 The fuels used to establish the correlation presented in this International Standard are defined by the
specifications given in Table A.1.

A.2 The
characteri

a) mass
b) mass

c) densi

Table A.1 — Fuel specifications

Fuel Specification
(see the bibliography)

AVTUR, Jet A-1 Def Stan 91-91 (DERD 2494).[25]

ASTM D 1655 []
Jet A ASTM D 1655 []
AVCAT/FSII Def Stan 91-86/(DERD 2452) (6]
AVTUR/FSII Def Stan 91:87 (DERD 2453) [7]
JP-4, JP-5, JP-5 ST, JP-8 ST MIL-T-5624 [8]

precision of this International Standard-was derived using the range of test fuels W
red by the following properties:

fraction of hydrogen: 13(00"% (m/m) to 14,14 % (m/m);
fraction of sulfur: 0,01 % (m/m) to 0,33 % (M/m);

y at 15 °C: 789,0 kg/m3 to 830,5 kg/m3.

hich can be
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