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Overview 

AW status on HUM Systems 

HUMs architecture 

On board functions 

Ground station 

AW new techniques under test 
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HUM system fully integrated HUM system - KIT HUM system fully integrated 

In-service since 1995 

(146 H/C delivered) 

Data feedback policy not defined. 

 

Vib data sent to AW  in case of 

assistance requested by the 

customer 

In service since 2004 

(612 H/C delivered, 335 with HUMS) 

Data feedback can be part of 

the support contract. 

 

In case of contract acceptance, 

all HUM data are sent to AW 

In service since 2008  

HUM data feedback to NHI 

Definition of the data retrieval 

policy in progress 

HUMS Present Status 

EH/AW101 AW139 NH90 
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AW169 AW149/189 AW609 

HUM system fully integrated HUM system fully integrated HUM system fully integrated 

In-service since 2014 

 

 

 

Automatic Data feedback 

Under certification 

 

 

 

Automatic Data feedback 

 

In development 

 

 

 

Automatic Data feedback 

 

HUMS Present Status 
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HUMS Present Status 

HUM systems provided by 3rd party companies 

AW119 AW109 
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Family concept 

Same Diagnostic (HUM) System 

Same H/W 

Same SW functions 

Same infrastructure for HUM data support 
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Architecture 
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On-Board   Architecture 
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On-Board   Capabilities 

• Data recording 

• Data cross correlation (diagnostic function) 

• C.I. (Condition Indicators) Computation for VM 

• Exceedance detection 

• Data storage 

• Data transfer 
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Data cross correlation 

Great effort devolved to the cross correlation in order to 

increase fault isolation 
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• Rotor Track and Balance (RTB) 

• Structural Vibration Monitoring (SVM) 

• Engine Health and Usage Monitoring (EHUM) 

• Structure and Transmission Usage Monitoring (SUM and TUM) 

• Transmission Vibration Monitoring (TVM) 

Main Functions 
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Tracking camera 

AW189 RTB & SVM Sensors 

4  

4 

3 

• 1, 2 and (Nr of blades) x Rev vibration is monitored at 4 key locations at 

prescribed flight conditions 

RTB Function  

1         Tracking camera 
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SVM Function  

• (Nr of blades) x Rev vibration is monitored at 4 to 8 key locations (same 

as for RTB + n) at prescribed flight conditions 

• On some H/C a continuous vibration recorder is installed 
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Structure, Rotor and Transmission 

Usage Monitoring  

• detecting the true flight envelope and 

• assessing the remaining life of life-limited components 

through analysis of the on-board flight parameters and 

a FCR (Flight Condition Recognition) process. 

The Usage Monitoring system aims at 
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True flight envelope 

Load survey 

Life spent per single item 

per single manoeuvre 

Supposed life limit per item in FH 

Declared flight envelope 

Measured Life limit per item in FH 

Usage Monitoring Logic 
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Flight Condition Recognition (FCR) performed by sampling and 

recording: 

 

• Rotor start to stop time 

• Engine start to stop time 

• Weight off wheels to weight on wheels time 

• Attitudes, speeds, accelerations 

• NR, altitude, G spectra  

• Torques time in predefined bands 

 

Flight Condition Recognition 
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Flight Condition Recognition Output 
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Transmission Vibration Monitoring 

MONITORED COMPONENTS 

 

 Engine to main gearbox input drive shafts 

 Gearboxes gears, shafts and bearings 

 Tail rotor drive shaft and hanger bearings 

 Swashplate bearing 
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AW189 TVM Sensors 
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TVM Components and Condition Indicators (Cis) 

 

TOTAL: more than 700 C.I. computed for each set of acquisitions 

Monitored components:  

• MGB     (50 components)  

• TAIL ROTOR DRIVE  (2 comp.)  

• IGB   (4 comp.)  

• TGB   (4 comp.)  

Types of components monitored :  

• GEARS  (14  indicators per gear computed)  

• SHAFTS  (  2  indicators per shaft computed)  

• BEARINGS  (12  indicators per bearing computed)  

 

Time spent:  < 15 min 
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VHM Data Structure 
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VHM and RTB Data Controls 
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AMMS DTD 

250 GB storage capability 

ON BOARD 

Data Transfer 

WiFi 

connection 

Ethernet 

connection 

Data transfer from H/C to GS possible via  

• USB (pen or cable) 

• SD card or compact flash 

• Blutooth 

• WiFi 

• Ethernet 
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Data Transfer 

AW Android app for smartphones developed to 

• Collect and browse on-board data 

• Dowload data to GS  



26 

Ground station 

Designed to: 

• Send data to central repository 

• Access HUMS website 

• Run Heliwise as cloud application 

 

• Display data acquired on board in graphical/tabular form 

• Compute and apply learning thresholds 

• Display data trending 

• Compute and display advanced vibration analysis 
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Cloud app 

Ground station 
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Number of helicopters per operator 
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Presented by Airbus Helicopter  at  70°  AHS Annual Forum   (20-22/05/2014) 
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Advanced Vibration Analysis 

Statistical multivariate analysis based on the assessment of 

correlations: 

• among Condition indicators and  

• between CIs and boundary conditions 

Aim: to increase the fault isolation capability and to reduce false 

alarm rate 

Function developed with the assistance of Politecnico di Torino 
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Post Processing Functions 

 

Advanced Vibration Data Analysis 

Example multivariate analysis 
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Post Processing Functions 

 

Advanced Vibration Data Analysis 
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Advanced Vibration data analysis developed making use of the 

AW139 Database. 

 

AW139 fleet status  (June 2014): 

• Total of 372 helicopters monitored (Total fleet size = 740 H/Cs). 

• Over 1 000 000 hrs flown 

• Approximately 500 000 flight hours monitored. 

Advanced Vibration Data Analysis 
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AW HUMS Service Team 

(Product Support Dep.t) 

AW Web Service 

Information and advice to Operatorr 

Ground Station 

HUMS data sent over 

secure internet 

Data retrieval architecture 

Connection to Heliwise web application  

Request for support 

AW HUM Data repository 
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AW  Data Retrieval and Storage 

Engineering 

Dep.ts  

 AW Customer Support 

Department  

AW139 NH90 
AW101 

AW189 

AW169 AW189 

AW609 
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Lesson Learnt 

Customer appreciation 

Increase of safety (vibration monitoring) 

Decrease of troubleshooting time (diagnostic 
function)  decrese of maintenance time 

On line support 

Ease of use 

 

Usefulness of data retrieval for Design Authority 

Investigation of malfunctions/failures 

Assessment of true flight profiles 
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Techniques presently Under Test 

High frequency vibration Analysis (4 MHz 
sampling frequency) for crack onset detection 

Wireless sensors with energy harvester on 
rotating components 
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AE sensor  installation on test rig 
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Wireless sensors prototype installation 
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Questions   ? 
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Thank  You 


