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Service time

200

obtaining one or more detection

parameters reflecting operation status of

the aircraft component;

/- 210

;

comparing data of the one or more
detection parameters with respective

predetermined values

/- 220

Y

evaluating whether the performance

of the aircraft component is in the decline

period based on the comparison result.

/ 240

Fig.2
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300
'/

obtaining multiple parameters related to
the operation status of the aircraft
components

320
/“

Y

associating the data of the multiple
parameters with failure events of the
aircraft components

340
/"

'

determining the detection parameters
based on the associations between the
multiple parameters and the failure events

360
/

Fig.3

400

-

abtaining multiple detection parameters / 420

reflecting operation status of the aircraft
components

calculating a ratio of the measured value

of each detection parameter among the /' 440

multiple detection parameters to the
extreme value thereof

'

assigning a weight to the ratio of the /’ 460

measured value of each detection
parameter to the extreme value thereof

Y

integrating the weighted ratios of the measured

values of multiple detection parameters to the
extreme values thercof to obtain performance
reference values of the aircraft components

430
/

Fig.4

2111



obtaining multiple detection parameters
reflecting operation status of the aircraft
components

;

calculating a slope of the changing trend of the
measured values of the detection parameters in
a certain period

:

comparing the slope of the changing trend of the
measured values of the one or more detection
parameters in a certain period with a reference
slope to determine whether there is significant
difference between them

Fig.5

600

obtaining multiple detection parameters /’ 620

reflecting operation status of the aircraft
components

l

taking measured values of the detection / 640

parameter in a certain period as a sample

l

setting the measured values of the /’ 660

detection parameter in a pervious period of
the same length as a reference sample

'

determining whether a significant change / 680

occurs between the sample and the reference
sample based on an independent sample test

Fig.6
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cC

Cl

CE

El

NI
N2
N3

S1
52
53

Vi

A/CID
Aircraft ID
BXXXX

PH
Phase
11
TAT
Total
Temperature
233
ASN
APU Serial
Number
2056
ESN

Engine Serial
Number

011909

011473

000000
P2A

Inlet Pressure

956
952
96

STA

Starting Time
of APU

49

DATE UTC FROM TO
UTC Time Taking off Landing
yyyy-dd-mm xx:Xx:xx - -
CNT CODE BLEED STATUS
Count Trigger Code
76401 4000 16 0000 1 00000 19
ALT CAS MN GWwW
Altitude Calculated Mach Gross Weight
Speed Number
150 - - 65600
AHRS ACYC PHAD
APU Hours APU Cycles APU Physical Adjustment
18477 16894 4000
ACWI ACW2 NA EGTA
APU Control APU Control Rotation Exhaust Gas
Word | Word 2 Speed Temperature
of APU
00000 0A000 99.7 588
00000 0A000 99.8 580
00000 (4000 99.8 388
LCIT WB PT LCDT
Load Flow Rate of Pressure of Load
Compressor Bleed Air Bleed Air Compressor
Inlet Inlet
Temperature Temperature
33 41 3.99 XXXX
32 41 3.99 XXXX
32 0 1.17 XXX
PREVIOUS APU START
EGIP NPA OTA ICIT
EGT Peak Peak Value EGT 0il Load
Value Rotation Speed ~ Temperature  Compressor
of APU Inlet
Temperature
808 35 110 32
Fig.§8

APU MES/IDLE REPORT <13>

50

FLT
Flight No.
APU
APU Bleed valve
1

CG DMU
Center of Version
Gravity
292 I71CA2
IGV
IGVPosition
-5
-5
82
OTA GLA
Oil Generator
Temperature Load of
of APU APU
110 38
110 27
107 0
20



9000

Obtaining Exhaust Gas Temperature EGT, /— 2100
Compressor Inlet Temperature LCIT, Starting Time
STA. Service Time TSR, and Bleed Air Pressure PT

Y

comparing respectively EGT-LCIT, STA, TSR /_ 9200
and PT with their respective threshold values

Y

assigning weights to comparison results between /' 9300
EGT-LCIT, STA, TSR and PT and their respective
threshold values

'

Integrating weighted comparison results between / 9400
EGT-LCIT, STA, TSR and PT and their respective

threshold value

/— 9520

N 9510
Perf: fAPU i © .
° 011nar‘15:llcw 18 exceed the first predetermined value
/- 9620
No 9610
Performf:r;:;ca)lf APUTs exceed the second predetermined value
/' 9720
- 9710

Performance of APU is
in the decline period

exceed the third predetermined value

Performance of APU is /' 9800
in the failure period

Fig.9
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Obtaining one or more of Exhaust Gas
Temperature EGT, Starting Time STA,
Bleed Air Pressure PT, and IGV angle

l

Determining whether one or more of
EGT, IGV angle, STA and PT change
significantly

l

Determining whether the performance of
the APU deteriorates through considering
whether one or more of EGT, STA, PT and
IGV change significantly

Fig.10

Obtaining one or two of EGT and PT of
the operation information of the APU

'

Comparing the EGT and PT with their
respective extreme values

;

/ 1130
Any one of EGT and PT deteriorates if that

one is close to its extreme value

Fig.11
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1300

'/-'
/ 1310

Obtaining the oxygen pressure data in the oxygen
cylinder in the crew oxygen system, the ambient air
temperature and the cockpit temperature

F / 1320

Generating the crew oxygen messages
according to the obtained data

1330

Y -

Transmitting the generated crew oxygen

messages to the server

1340

Y -

Transforming the oxygen pressure in the oxygen
cylinder into standard state pressure under the standard
temperature according to the ambient air temperature
and the cockpit temperature

1350
' -

Obtaining multiple sets of standard state pressure

data of crew oxygen system at different time

1360 1370
s s

Analyzing the multiple sets of standard
state pressure data at different time, and
determine if the performance of crew

oxygen system deteriorates

Y

Fig.13

8/11

Using the multiple sets of standard state pressure data at
different time as one sample and then comparing the sample
with another sample, and determining if performance of the

crew oxygen system deteriorates
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-~

Obtaining oxygen pressure data of the oxygen
cylinder in the crew oxygen system, the ambient air

temperature and the cockpit temperature

v -

Generating crew oxygen messages according to the
obtained data

: -

Transmitting the generated crew oxygen
messages to the server

Y /

Transforming oxygen pressure in the oxygen cylinder
into the standard state pressure under the standard
temperature according to the ambient air temperature
and the cockpit temperature

determining if performance of crew oxygen system
deteriorates based on multiple sets of standard state
pressure data at different times

Arranging maintenance of crew oxygen system at
the appropriate time if the performance deteriorates

Fig.17
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