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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.
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Introduction

Fixed-wing unmanned aircraft systems (UAS) have rapidly increased and are widely used in agriculture,
surveying, monitoring, public security, and so on. However, the test methods for the flight performance
of fixed-wing UAS vary worldwide and are yet to be harmonized.

This document provides flight performance test methods of civil fixed-wing UAS to verify the
manufacturer’s declared specifications. The test items selected in this document are those considered
to affect fixed-wing flight performance significantly. Acceptance criteria are not included due to
consideration that regulations can vary in different countries.
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INTERNATIONAL STANDARD

ISO 5286:2023(E)

Flight performance of civil small and light fixed-wing
unmanned aircraft systems (UAS) — Test methods

1 Scope

This document specifies the test requirements and methods for verifying the specified flight

perfo manceitems of civil Fivnd-uring unmanned aircraft cycfnmc (”A Q)

This
max

2 Normative references

The

constjtutes requirements of this document. For dated references, only the edition cited
undated references, the latest edition of the referenced documentincluding any amendmge

[SO 21384-4, Unmanned aircraft systems — Part 4: Vocabulary
ISO 2B665, Unmanned aircraft systems — Training for persontiel involved in UAS operations

ISO 2533, Standard Atmosphere

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 21384-4 apply.
[SO aj

4

4.1
This

specifications.

4.2

locument is applicable to the category of civil small and light fixed-wing UAS;whi
imum take-off mass (MTOM) level I through V according to ISO 21895.

fpllowing documents are referred to in the text in such a way thab some or all of

]

$0 Online browsing platform:‘available at https://www.iso.org/obp

[EC Electropedia: available at https://www.electropedia.org/

General requirements

Test purpose

test aims to verify that a fixed-wing UAS’s flight performance indicators satisf

ch applies to

their content
applies. For
ents) applies.

1d IEC maintain terminology databases for use in standardization at the following addresses:

y its design

Test outline

A test outline shall be prepared, which should include but not be limited to the following:

a)
b)
A
d)

e)

test basis;
test purpose;

the quantity and technical status of the test article and apparatus;

test plan (objective, applicable standards/specifications, number of test flights, methods and

requirements, instrumentation, conditions, acceptance criteria);

test and measurement requirements;

© IS0 2023 - All rights reserved
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f)
g)
h)
i)

security

test termination and resumption;
data processing principle;

test organization and task allocation;

assurance

4.3 Testrequirements

4.3.1 Technical documents

The followin

a) designd
b) operator
4.3.2 Test
The test arti
a) The test
b) There s}
articles
by each
c) The fligh
envelopg.
d) The test
calibratsg
4.3.3 Test

All the meas
the valid per

4.3.4 Personnel

The test per
articles in ac

b documents should be prepared before the test:
bcuments, figures and interface file which are relevant to the test;

’'s manual.

article
'le shall meet the following requirements.
article shall conform to the requirements specified in 4.3.4,

all be sufficient test articles to complete each flight.test. The allowable number ¢

est article.

t testing shall take place across the range, of the test article’s centres of gravity and

article's flight control system (FC$),“as well as its sensor, shall have been prq
d.

apparatus

uring devices used in flight tests shall have been properly calibrated and shall be v
jod of calibration.

sonnel shall-have the appropriated level of experience and training for the specifi
cordancé.with ISO 23665.

4.3.5 Man

lagement of the test article

f test

s per criteria shall include the number of statistical repetitions of flights to be completed

mass

perly

vithin

Cc test

The management rules after the test article enters the site are as follows.

a)

management rules of the test unit.

b)

After the test article enters the site, the operation shall be implemented in accordance with the test

After the test articles are handed over, they shall not be adjusted and debugged without consent.

The operation is organized and implemented by the test unit; and the clients provide technical

support.
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4.3.6 Flight test conditions

The flight test shall be conducted under the following conditions.

a)

b)
‘)

4.3.7| Testtermination and resumption

The termination and resumption principles are specified as follows.

a)

b)

4.4

There shall be no considerable obstructions between the ground measurement and control facilities
and the test article. Clear radio communication shall be maintained throughout the test; and there
shall be no significant electromagnetic interference at the test site.

The meteorological conditions during the test shall meet the standard atmospheric conditions.

The test field and airspace shall meet the flight test requirement.

Tlhe test shall be terminated in any of the following conditions.

1) Key indicators of the test article are ineligible.

2) The test article does not operate normally due to unrepairable fatlts.
3) Unacceptable changes occur in the external environments

Aldditional tests shall be conducted in any of the following'Situations.

1) Individual testitems fail; the cause has been foundand corrected.

2) The original design is changed due to maintenance and repair.

3) The testarticle is replaced with the compenents or devices that affect technical pgerformance.

Data processing requirement

The flight test data obtained from the.actual conditions shall be corrected to the standard conditions.

The factors to be considered include but are not limited to the following.

a)

b)

4.5

A tesf reeord should include but not be limited to the following:

a)
b)
‘)
d)
e)

f)
g)
h)

Unless otherwise specified;-the standard atmospheric conditions shall be in accordance with the
requirements in [SO 2533:

nless otherwise specified, the liquid fuelled UAS shall be tested at 50 % of the maximum liquid
fyel level.

Test record

naxre-ef-th
test purpose;

time, place, and main test personnel;
altitude of the test site;

meteorological conditions (including weather, temperature, atmosphere pressure, relative
humidity, wind direction, and wind speed);

type, serial number, and technical status of the test articles and apparatus;
mission planning (flight route, height, flight duration, etc.);

test acceptance criteria;

©1S0 2023 - All rights reserved 3
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i) main problems identified during the test;

j) file management.

4.6 Testreport
A test report should include but not be limited to the following:
a) testoverview;

b) testitems, procedures, and methods;

c) the International Standard used (including its year of publication);
d) testresults, test data analysis, test acceptance criteria;

e) any deviptions from the test procedure;

f) any unugual features observed during the test;

g) the datefof the test.

5 Test methods

5.1 Testitems

The test itenys are listed in Table 1.

Table 1 — Test items for'fixed-wing UAS

S/N Test item Reference
1 Launch/take-offperformance 5.2.2
2 Maximum'take-off mass 5.2.3
3 Climb performance 5.24
4 Maximum achievable height 5.2.5
5 Maximum horizontal speed 5.2.6
6 Minimum horizontal speed 5.2.7
7 Maximum flight endurance 5.2.8
8 Turning performance 5.29
9 Recovery/Landing performance 5.2.10
10 Gliding performance 5.2.11

5.2 Test procedures

5.2.1 General

Tests should be conducted in "straight-line" flight mode (except for tests under 5.2.9).

5.2.2 Launch/take-off performance

The launch/take-off modes of civil fixed-wing UAS can be classified into horizontal rollout take-off,
vertical take-off, catapult launch, and manually launched take-off. Allow the test article to complete the
launch/take-off at the maximum take-off mass, and the following data should be measured.

a) In the case of horizontal rollout take-off, measure the ground roll time and distance, take-off time
and distance, lift-off speed, etc.

4 © IS0 2023 - All rights reserved
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b) In the case of vertical take-off, measure the offset distance from the take-off point, determine the
maximum head, cross and tail wind (limits) for vertical take-off.

c) Inthe case of manually launched/take-off, measure the minimum distance between the test article

a

nd the ground.

At least 5 tests should be performed.

5.2.3

Maximum take-off mass

A payload or dummy payload is mounted to make the test article’s mass reach the maximum take-off

mass
missi

5.2.4

Atlea
select
desig
The c

perpe
AH o
take-

meas
show

PA

eclared by its dpcign cppr‘ifir‘nfinnc Allow the test article to fly nr‘r‘nrding toa prncr‘ribed typical

hn profile; check whether the test article can accomplish the task.

Climb performance

ed test height, select 2 to 3 speeds on both sides of the designed hest-climb rate (
hed best climb rate). Operate the test article to launch/take-off with,the maximum t

ndicular to the wind speed. Firstly, determine the test height. H.and the climb range

pff power. Lastly, let the test article descend to H—AI‘%. At least 5 tests should b

h in Figure 1.

st 3 different flight heights should be selected within the flight envelope'of-the test afticle. For the

ncluding the
hke-off mass.

imb performance should be carried out with sawtooth method without wind speed ofr in headings

AH (100 m <

200 m). Then allow the test article to steadily climb from ¢ —AI% to H +AH/2 at the maximum

b performed;

ire the altitude, airspeed, angle of attack, climb rate, etc. The procedure of sawtooth method is

Key

PA p
H
AH €

(=g

LNEN .

ressure altitude
st height

imb range

"_/\"—__7\ ____________________ B
....... )

+ H-AH/2

n n

5.2.5

umbers of flight test

Figure 1 — Procedure for sawtooth method

Maximum achievable height

According to the data obtained from the climb performance test in 5.2.4, operate the test article using
the direct climb method to climb to the designed maximum climb rate and perform stable level flight;
the stable level flight should be performed for at least 30 s. Measure the altitude, airspeed, angle of
attack, climb rate, etc.

© IS0 2023 - All rights reserved
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5.2.6 Maximum horizontal speed

The flight test shall be conducted in a stable atmosphere. Operate the test article to accelerate linearly
until to the declared maximum horizontal speed set by the fight control system (FCS); check whether the
test article can level-off stably. The stable level flight should be performed for at least 30 s, considering
the test field, airspace, and the model of the test articles. Measure the altitude, airspeed, angle of attack,
engine speed, etc.

5.2.7 Minimum horizontal speed

The flight test shall be conducted in a stable atmosphere. Operate the test article to decelerate linearly
until to the de i i i - r the
test article cqn level-off stably. The stable level flight should be performed for at least 30 s, considering
the test field| airspace, and the model of the test articles. Measure the altitude, airspeed, angleyof
engine speed, etc.

5.2.8 Maxjmum flight endurance

Operate the {
mission prof
the test artic

For liquid fu
useful fuel (0

5.2.9 Turning performance

Operate the
angles. Meas

NOTE Iti

5.2.10 Recd

The recover
rope/cable r
the recovery

a)

In the d
comman

In the c{
touchdoy
pitch up
the man

b)

est article to launch/take-off with full liquid fuel or full power and‘to perform a presq
ile until the liquid fuel or electrical power reaches the safety remaining margin, oy
le to recover or land; at least 3 tests should be performed.

] test article, determine fuel burn rate and extrapolateflight endurance from remd
r equivalent).

est article to turn left and right stably for netless than 360° with different speeds ar
ure the altitude, airspeed, angle of attack,-engine speed, etc.

5 necessary to increase the engine powettduring the hovering to avoid altitude loss.

very/landing performance

h/landing modes of civil fixed-wing UAS can be classified into parachute recovery

landing process; and the following data should be measured.

ase of parachuteyrecovery, measure the distance between the parachute deploy
d and the actdallanding point.

ise of horizontal rollout landing, measure the final approach speed, distance, and
vn speed,’ground roll time and distance, etc.; measure the distance between the s
(flare’out) and touch down for various glide slope angles (within the ranges provic
hal),

ribed
erate

1ining

d roll

net/

ecovery, horizontal rollgut Tanding, and vertical landing. Allow the test article to compplete

rment

time;
art of
led in

<)

point; determine the maximum head, cross and tail wind (limits) for vertical landing.

Atleast 5 tes

NOTE

ts should be performed.

For liquid fuel powered test article, the landing mass cannot exceed the limit.

5.2.11 Gliding performance

In the case of vertical landing, measure the distance between the take-off point and the landing

The test shall be carried out in a stable atmosphere. To ensure safety, a high altitude should be selected
within the range from the test field to the maximum achievable height. Operate the test article to level-
off stably; then turn off the engine (safety protection measures shall be taken); glide at the constant
angle of attack (AOA) set by the flight control system (FCS); keep the blades, landing gear and flaps
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