55 53 45 6 1) Moal it & it KR ¥ o ik Vol. 53 No. 6
2021 4 12 H Journal of Nanjing University of Aeronautics &. Astronautics Dec. 2021

DOI:10. 16356/j. 1005-2615. 2021. 06. 015

R AL PHM FUill £ X A =8 R Gt rI M A
WK, B, FRE, SR, AR, & R

(1. B LR K2 R 2EBE , B 2111065 2. W B QAT IR 50 1 55 Be L 44 Br , P 22 710089 5
3E I BRA FIHLS TR, 1] 361000)

E: A aF# B 5 4 B E 2 (Prognostic and health management, PHM )3 R /£ R AU L4 TA2 ¥ 69 & A 1F) 42,
K3 T T PHM o TR 44542 X% 3, 32 8 T # 8 PHM 890 45 24542 5 5 A7 A A2 2L B K T PHM 8 T 414
BXE#HFT i, ABT3INGERAZRAB TR EMT, 22T A THEEHGZTHELPHMAER &t T2
B % PHM 5B X, SF R T LB 4783 TR T 3 %) 5 4 X 55 Tl e85 B X F 45 oA T e oA, #FR
2R AN K T PHM 9 45 85 XORAUT A B 30 50 2 B A & T AR, 38 o7 Uil 3t 42 a7 S5 o, o 3k 31 X 09 i F
L3 AR AR e A B B 5 A . RN E 5 AR A AR ot ) 445, PHM 445 7T 4K 40 %6 A
Lwg AR =T RN EMAAM Z AT RERGBF A BT AR R,

KRR T R 405 TN A5 kAL R M E R A B TR B 4 R R

FESHES:V231.25 XEKFRERD : A X E %S :1005-2615(2021)06-0952-13

Application of PHM Predictive Maintenance on Aircraft
Air Conditioning System

SUN Jianzhong', XIE Zhifeng®, YAN Hongsheng', ZUO Hongfu',
WANG Ronghui®, QIANG Kun’
(1. College of Civil Aviation, Nanjing University of Aeronautics & Astronautics, Nanjing 211106, China;
2. Institute of System, Chinese Flight Test Establishment, Xi’an 710089, China;

3. Maintenance Engineering Department, Xiamen Airlines, Xiamen 361000, China)

Abstract: Aiming at the application of prognostic and health management (PHM) technology in civil aircraft
maintenance engineering, this paper discusses the design of predictive maintenance mode based on PHM, and
puts forward the analysis process of initial maintenance task considering PHM and the implementation method
of predictive maintenance mode based on PHM. Taking B737NG air conditioning system as an example, the
validation research is carried out, the PHM model of air conditioning system based on data drive is
established, the PHM maintenance mode of air conditioning system is designed, and the maintenance cost
under planned maintenance mode and predicted maintenance mode is compared and analyzed based on
historical operation data. The results show that the maintenance mode based on PHM can both cancel some
regular mspections, and reduce unplanned maintenance events through early monitoring, so as to reduce the
life-cycle maintenance cost of civil aircraft system. Cost benefit analysis shows that compared with traditional
planned maintenance, PHM maintenance can reduce the cost by more than 40%. Further popularization and
application to other systems of the whole machine will bring greater economic and safety benefits.
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Fig.1 Scheduled maintenance mode of modern civil aircraft
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Fig.2 Schematic diagram of circulating refrigeration principle of B737-800 air conditioning cooling system
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Fig.3 Civil aircraft system PHM model development and verification evaluation process
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Fig.7 Application of PHM maintenance task analysis logic flow to air-conditioning heat exchanger (“Pipe temperature check”)
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event in scheduled maintenance mode
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