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1. Introduction |

TheMedical PersonneDeploymentVehicle(MPDV)s a multirotor UAM concept,initially
developedwithin the scopeof the DLRproject URBANRescudor fast air transport of an

EmergencyPhysician(EP)to the dispatchedarea in the courseof first line emergency

services The determined designmissionimposestwo challengeson the rpm-controlled
main rotors. first, to deliver an efficient hover performance second,to preventthe blade
stall at the advancingotor sidein cruise An optimal blade pitch angledistribution playsa
keyrole in achievinghesechallengesThisstudyinvestigateghe impactof the bladepitch
angledistribution on the MPDVmain rotor performance Fiveblade variantsare selected
upon varyingthe localblade pitch anglesfor hoverand high-speedcruise,takenasdesign
points Theselectedbladevariantsarethencomparedn awider flight speedrange
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2. The Medical Personnel Deployment Vehicle

Vehicle Configuration

A Electrically driven rpacontrolled thrust

4 main rotors VIR

2 pusher rotors PR

A Hybridelectrical power train
A Tandem seating: 1 Pilot + 1 EP
A Initial design mas® O

Control Modes

A VFM- Vertical Flight Mode

Hover to slow forward flight regime
Vehicle control only bR

PRInactive

A HFM- Horizontal Flight Mode

Intermediate to highspeed cruise regim

MR for vertical thrust, roll and pitch
control

PRfor forward thrust and yaw
compensation
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4. Design Point Performance | 5. OftDesign Performance |
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6. Conclusions

In hovercase(DP1), a broadrangeof root-tip pitch anglecombinationscanbe chosenwith
minimalincreaseon the rotor power with respectto the optimum (i.e. B1, highbladetwist
and collective) Forthe highspeedcruiseflight case(DP2), this rangepresentsa relatively
smallerareaconcentratedaboutthe optimum point (i.e. BS, low bladetwist andcollective)
Moreover, B5 showsthat bladesoptimized for high-speedcruise also exhibit acceptable
performance characteristicsin hover with a reasonablecompromiseon the rotational
frequencyandthereforeon the rotor power, hencerepresentinghe mostbeneficialoption.
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Rotor Power Difference Relative to B1
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/. Outlook |

A Further investigation on the blade geometry to improve the rotor performance
characteristics and to reduce the rotor static and dynamic hub loads:
- Variable chorc
- Noninear pitc

Use of sophisticated

distri

N ang

pution,

e distribution,
airfoils more suitable for rpamtrolled rotors

A Study of the rotor transient response to evaluate power requirements for rotor contro

A Sizing of the concept MPDV with the optimized rotors
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