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FOREWORD

— pes e e et mew

This Document was prepared bv International Coordinating
Group 2 (ICG-2) cf the Radio Technical Commission

for Aeronautics (RTCA). It was approved by RTCA on
November 1, 1874.

RTCA is an association of aeronautical grganizations

0f the United States from both government and industry.
Dedicaited to the advanceament of aeronautics, RTCA
seeks sound technical solutions to problems involving
the application of electronics and telecommunications
to aercnautical operations. Its objective is the
‘resolution of such problems by wmutual agreement ¢f Li&s
member organizatiens.

The findings of RTCA are in the nature of recommendations
to all organizations concernad. As LTCA is nct an
official agency of the government of the United States,
its recommendaticons may nct be regarded as stolements

of official government poiicy unless so enunciatad by

the 7Jovernment organizatlion or agency having statutory
jurisdiction over any matters to which the recommendations
relate.


https://www.stdhive.com/standards/rtca-do-155-pdf/

ii

'THIS PAGE INTENTIONALLY LEFT BLANK


https://www.stdhive.com/standards/rtca-do-155-pdf/

Page
FOREWORD ----- - . . p a0 - T 4 ¢ 8 8 % & 8 4 4 @ 8 &P S W F S g s aowe . [} i
INTRODUCTION ..... e st e a s eeeaesea S e e e eeea vii
1.0 GENERAL STANDARDS 4t ittt eneecennnaosennenenns 1
1.1 Operation of Controls ....veveennennennn.. 1
1.2 Accessibility of Controls .............. 1
1.3 Effects 9f Tests ...ttt rnnenennennnns 1
2.0 MINIMUM PERFORMANCE STANDARDS UNDER STANDARD
TEST CONDITIONS 3
2.1 Accuracy of Pilot's Display «.eevecen.n. 3
2.2 Accuracy of the Precision Equlpment
Output ........ Ceeee e e cean e 4
2.3 Precision Equipment Qutput Noise ....... 4
2.4 Time Constant ...... e et aan st 4
2.5 Rate Data ...ceeicesnannns e ceer e 5
2.6 TFailure Warning System .v.o.iiieiennnnnaas S
Z.G.i Warning Conditians ..neceeeneaanns 5
2.6.2 Warning Indicaticn
Characteristics ....iiveveneanns P 6
2.7 Transmitter Operéting Freguency ........ 6
2.8 Emission of Radio-Fregquency Energy ..... )
2.9 Multiplex Operation ......... ... ceeo e &
2,10 Self-Test FeatUre ....ccveeennssnnseas .. )
3.0 MINIMUM PERFORMANCE STANDARDS UNDER PWVIRO“MEVTAT
TEST CONDITIONS .4t eevinonanasnsananaronssosanas 7
3.1 Temperature - Altitude Tests ......cvvu.. 7
3.1.1 Low Temperature TesSt ......e.cuu.- 7
3.1.2 High Temperaturs Test ........... 7
3.1.3 Decompressicn Test (When Required) 3
3.1.4  Altitude Test ... ., 8
3.1.5 OQverpressure Test (When Required) 8
3.2 Humidiby TeSt ittt ieerittannnnrerannn . 9
3.3 Shock Test .. riirieinreencnansnnns e 9 -
3.4 Vibration Test ........ e et et 10


https://www.stdhive.com/standards/rtca-do-155-pdf/

3.5 Temperature Variation Test ........ e
3.6 Power Input Test ....... et e sac et
3.6.1 Electrical Input Variation Test
3.6.2 Low Voltage TeSt .iieveeeeeeenans
3.7 Conducted Voltage Transient Test ......;
3.8 Conducted Audio-Frequency Susceptibility
Test ..cveeicennen S et e et et e s e e
3.9 Audio-Frequency Magnetlc Field
Susceptibility Test .....cciiiiearennnns .
3.10 Radio~-Frequency SuSCEptlblllty Test
(Radiated and Conducted) ..........cc0.n
3.11 Explosion Test (When Required) ....... .
3.12 Waterproofness (Drip Proof) Test
(When Reguired) ....v.iiiiiiinnnnnnnnns .
3.13 Hydraulic Fluid Test (When Required)
3.14 Sand and Dust Test (When Requirad) .....
- 3.15 Fungns Resistance Test (When Required)..
3.16 Salt Spray Test (When Required) ........
TABLElI-....II'... ..... .q..?lll...l!. .......... L
MEMBERSHIP ........... ltlﬂ.u'...u.a-‘o.--.-l!-‘-cl.‘
APPENDIX A - TEST PROCEDURES - AIRBORNE LOW RANGE
RADAR ALTIMETERS .svvvvecnocnnranaasans
PART I - DEFINITIONS OF TERMS AND CONDITIONS
QF TEST ..veeiaans e et e e e
A. Power Input Voltage - Direct Current
B. Power Input Voltage - Alternating
CUI LIt e v s s taneesaane mossanssasaasens
C. Adjustment Of EQUIPMENRL ..t ieivvertnnsnns
D. Test Instrument PrecCautlOnsS ...c..:uaeeas
E. Ambient Conditions .....iiiiiiinnaanasan
F. Warm-Up Period ....ieciioncenanaarinacns
G. Connected Load ...cevrineenconaanacnncaas
H. Description of Test Equipment ..........
PART II - DETAILED TEST PROCEDURES ..........
T-1 Accuracy (In Flight) ........ .o
T-2 Altitude Accuracy and Locp Galin ........
T-3 Altitude NOiISEe ...cctieiecnnanrenans eaae
T-4 Time Constalt ....ciaiiiverans feseaseann
FIGURE 1 ........ PP IR f et i e areea et ae e .
FIGURE 2 ..... Gt eeesrasareranenn et et e s eee s
FIGURE 3 ..iieivecncnnnans G e st e st an st

iv

10
10

10
10

11
11
12

12
12

12
12
12
13
13

15

MR NEE — -

wn

~1 on unn

\D \O O


https://www.stdhive.com/standards/rtca-do-155-pdf/

Page

WWNR NP

O W oo -3

‘—J

10

i1

12

APPENDIX B - MINIMUM PERFORMANCE STANDARDS FOR LQW RANGE
RADAR ALTIMETERS (EXTERNAL LOOP LOSS
STANDARDS) & it ittt ienereannonnnnsnses

1.0 Definition of External Loop LosSS .......
2.0 Characteristics of External Locp Loss
3.0 External Loop Loss, Beam Limited Case ..
4.0 External Lcop Loss, Pulse Limited Case
5.0 Essentials of F or F(H) ............ cenes
- T R 3
< O g
6.0 Curves of External Loop LosSs ..... e
Flgure 1 ..ot i ittt et annaaanny
Fiqure 2 ........ e st iererac it
Figure 3 .....iceivenean. e e et
Figure & .. iriimnnoeeeereenannsaeannnens e
Figure S5 ... eeiennnan et et ane e
Figure 6 ....coenreenan ettt
APPENDIX C - ANTENNA CONCEPTS ..cicereaeans vt e
1.0 Antenna COnCEPES i viiriecrtoersnanananaans
2.0 T™he Calculation of External Loop Loss (CW
- or Beam Limited Pulse Case) ......... -
2.1 General Expression ....ievicieeavaas.
2.2 Derivation of the General
EXPresSSion . .vevenieerortnrnceneannaa
2.3 External Loop Loss £for Constant
Beam and ¢,(2) ...t
2.4 External Loop Loss for Constant
Beam and Lambert Law Scattering
m
2.5 External Loop Loss for Cos 9 Beam and
Lambert Law SCATL2ring . ... veeeenn
2.6 Simple Deriva:icn for External Loop
7 Y - S
3.0 Pulsed Altimeter CasS@ ..i.uvuivvoieansnan o
3.1 A Simple Derivation for the Pulse
Limited Case ...t innenanennnenn
4.0 The Choice of g _(0) ......uvniieinnnonn.
4.1 pPulse Limited Case .....ciiciaasaans

4.2 Less Than 100 Pt Performance ......

13
13


https://www.stdhive.com/standards/rtca-do-155-pdf/

5.0 Effects of Antenna Spacing ..... Cesaaaas

5.1 First Approach to the-Effects
5.2 Value of V in Respect to the
Assumptions ...... ce s

FIGURE]- ------- 4 % 5 4 8w s e s a0 LI T T R R
FIGUR.EZ-. ----- * 8 5 8 8 0 % 5888 a8 e * 4 % & P s e oa s - -

vi

Page
14

14

17


https://www.stdhive.com/standards/rtca-do-155-pdf/

INTRODUCTTIOGCN

This Document sets forth minimum performance standards
for those characteristics of the airborne low-range radar
altimeter which are sssential for its coperation in applications
which provide measured neight above terrxain for clearance
and landing data. The potentially diverse rangs of applications
for this equipment precludes the precise definition of the
term "low-range." It should be recognized that very limited
capabilities may suffice in some installations while other
installations may require a broader range o¢f altitude (heigiit)
data. The maximum range envisioned by system dasigners at
the date of this Document is of the order of 2500 feet.

The term "altitude" shall be defined f£or the
purposes cf this Document as height or distance £rom the
terrain to the altimeter ansesnnas.

Compliance with these standards is recommended as a
means of assuring that the equipment will satisfactorily
perform its intended functions over all conditions normally
encountered in routine aeronautical operations.

Inasmuch as measured wvalues of radio eguipment gzerformance
characteristics may be a function of the methed of measurement,
standard tast conditions and methods of tests are also
recommended in this Document. -
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MINIMGM PERTORMANCE STANDARDS
AIRBORNE LOW-RANGE RADAR ALTIMETERS

GENERAL STANDARDS

Operation of Controls

The operation of controls intended for use
during f£ligat, at all possible position combinations
and sequences, shall not result in a condition
whesa presence or continuation would be
detrimental te the continued perfcrmance of the
equipment. ‘

Accessibility of Controls

Controls which are not normally adjustc
£light shall not be readily accessible to flight
personnel.

Effects of Tests

Unless othexwise stated, the application of
the specified +tests shell produce nco subseguuently
discernible condition which would be detrimental
to the continued performance of tihe eguipment.



