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Figure 1: AW101 Helicopter engine intake#1 and #2. 
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Figure 2: Computational mesh used for validation of intakes numerical models. 

�
Figure 3: Validation of the numerical model against wind tunnel data: static pressure coefficient 

distribution over intake#2. 



�
Figure 4: Validation of the numerical model against wind tunnel data: DC60 profiles over AIP of both 

intake#1 and intake#2 at various flight conditions. 
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�
Figure 5: : Comparison of numerical (on the right) normalised total pressure contours at the AIP with 

the corresponding experimental data (on the left). 
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Figure 6: Experimental test rig for the AW101 exhaust tests. 
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Figure 7: Details of the computational mesh used for validation of the AW101 exhaust numerical 

model. 
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Figure 8: Exhaust validation results: numerical backpressure and entrainment ratio against 

experimental data for two types of nozzles. 
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Figure 9: Optimization method flow-chart. 
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Figure 10: Internal view of intake S-duct and bay internal components layout for engine#1 and 
engine#2. 
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Figure 11: Implemented shapes application on intake#1. 
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Figure 12: Implemented shapes application on intake#2. 
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Figure 13: Evolution of the Pareto front for optimization of intake#1. 
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Figure 14: Optimised shape of intake#1 compared to the baseline. 
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�
Figure 15: Optimisation results on intake#1: total pressure losses along the optimised intake duct 

and over the AIP vs. baseline in hover (on the left) and cruise condition (on the right). 
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Figure 16: Evolution of the Pareto front for optimization of intake#2. 

�

�
Figure 17: Optimised shape of intake#2 compared to the baseline. 

�

�
Figure 18: Optimisation results on intake#2: total pressure losses along the optimised intake duct 

and over the AIP vs. baseline in hover (on the left) and cruise condition (on the right). 
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Figure 19: Shapes used for optimization of exhaust#2. 
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Figure 20: Evolution of the Pareto front for optimization of exhaust#2. 
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Figure 21: Optimised shape of exhaust#2 compared to the baseline. 
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Figure 22: Comprehensive model of the AW101 optimised engine installation. 
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Figure 23: Computational mesh of the comprehensive model of the AW101 optimised engine 

installation. 
�
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Figure 24: Stream lines within the engine#1 (on the left) and engine#2 (on the right) bay and core 

exhaust pipe . Lines coloured by Total Temperature. Focus on the remix zone downstream of primary 
nozzle. 
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�
Figure 25: Effect of rotor inflow in forward flight: AIP total pressure contours [Pa] on baseline and 

optimised intake#1 (top) and intake#2 (bottom). 
�

�
Figure 26: Effect of rotor inflow in forward flight: Total pressure contours [Pa] on baseline and 

optimised intake#1 (top) and intake#2 (bottom). 
 

�
Figure 27: Effect of rotor inflow in forward flight: Total pressure contours [Pa] (top) and total 

temperature contours [K] (bottom) on baseline and optimised exhaust#1 and exhaust#2. 



 

�
Figure 28: Effect of rotor inflow in hover: AIP total pressure contours [Pa] on baseline and optimised 

intake#1 (top) and intake#2 (bottom). 
 

�
Figure 29: Effect of rotor inflow in hover: Total pressure contours [Pa] on baseline and optimised 

intake#1 (top) and intake#2 (bottom). 
�

�
Figure 30: Effect of rotor inflow in hover: Total pressure contours [Pa] (top) and total temperature 

contours [K] (bottom) on baseline and optimised exhaust#1 and exhaust#2. 
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Figure 31: AIP total pressure loss [Pa] values comparison for intake#1 designs.  
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Figure 32: AIP total pressure loss [Pa] values comparison for intake#2 designs. 
�

�
Figure 33: AIP pressure recovery values comparison for intake#1 designs. 
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�
Figure 34: AIP pressure recovery values comparison for intake#2 designs. 



 
Figure 35: AIP DC60 maximum values comparison for intake#1 designs.  
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Figure 36: AIP DC60 maximum values comparison for intake#2 designs. 
�

�
Figure 37: AIP radial distortion GE parameter values comparison for intake#1 designs. 
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�
Figure 38: AIP radial distortion GE parameter values comparison for intake#2 designs. 



�
Figure 39: Exhaust#1 inlet total pressure [Pa] values comparison. 
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Figure 40: Exhaust#2 inlet total pressure [Pa] values comparison. 
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�
Figure 41: Exhaust#1 Back Pressure values comparison. 
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�
Figure 42: Exhaust#2 Back Pressure values comparison. 



�
Figure 43: Exhaust#1 Entrainment Ratio values comparison. 

 

Figure 44: Exhaust#2 Entrainment Ratio values comparison. 
�



�
Table 1: Summary of several performance indexes for baseline and optimised engines designs for both cases with rotor flow enabled and neglected. 
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