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Background

In response to the present challenges that aerospace
industry is facing, NASA Aeromechanics Branch has
dedicated significant efforts on research programs
with the aim of developing new generation tiltrotor
aircraft technologies that will provide an
unprecedented alternative in transportation.
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CFD ANALYSIS OF LARGE CIVIL TILTROTOR
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LCTR MODEL
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ROTCFD AS A ROTORCRAFT
ANALYSIS TOOL

Software developed by Sukra Helitek Inc.

Follows the concept of Integrated Design
Environment (IDE)

Allows the simulation of complete rotor
configurations including facility etfects

Emphasizes on user-friendliness and efficiency
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ROTCFD COMPONENTS

Graphical User Interface (GUI)
Geometry manipulation module
Automated hybrid grid generator
Rotor module

Flow solver

Post processing module
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ROTCFD GRAPHICAL
USER INTERFACE (GUI)
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VARIATION OF SOLVER
PARAMETERS

Time Length: Time of the simulation
Time Steps: Number of steps in the Time Length

[terations: Iterations for each Time Step
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RESULTS
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LCTR WIND TUNNEL
TEST

Small-scale model of the
LCTR in the Army 7 x 10
ft wind tunnel

Isolated fuselage model
(no rotors)

Variation of pitch and
yaw angles

Airplane and Helicopter
mode configurations
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LCTR WIND TUNNEL
TEST

CFD simulations matrix

ALPHA ANGLE| BETA ANGLE (YAW(WIND TUNNEL AIR
(PITCH ANGLE ANGLE DEGREES) SPEED

Different cases run bEGREES)
simulating different = 5 75+10 &6 s

o/ 0,+5,+10 60 KTs

situations v = oS

-4 0,+5,+10 160 KTS

o/ 0,+5,+10 160 KTS

+4 0,+5,+10 160 KTS

-4 0,+5,+10 193 KTS

o/ 0,+5,+10 193 KTS

+4 0,+5,+10 193 KTS
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LCTR WIND TUNNEL

Configurations tested:

Wind Tunnel
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FUTURE WORK

Testing new configurations
Software improvement
Taking advantage of Multiprocessor computing

Testing multiple aircraft interaction

Monday, July 23, 12



Universidad
N%A Politécnica Science and Technology International
S Metropolitana de Education Program (STIEP)
Hidalgo

TILTROTOR TEST CALIBRATION RIG
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TTR CALIBRATION RIG
DESCRIPTION

Designed to calibrate the TTR which is used to
measure rotor forces and moments

[-beam structure to provide an attachment for the
hydraulic load actuators

FWD + AFT Frames =

FWD Frame AFT Frame with TTR installed TTR Cal Rig

17
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PITCH & ROLL ANCHOR
DESIGN

Determine the requirements for the actuator to
resist all the loads during the test.
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VERTICAL FORCE
ANCHOR DESIGN




VERTICAL FORCE
ANCHOR DESIGN




TORQUE ANCHOR
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TORQUE ANCHOR
DESIGN




FUTURE WORK

Design review

Disassembly / Assembly plan
Linkage design

Hydraulic System review

Installation of the anchors in Forward Frame

Monday, July 23, 12



Monday, July 23, 12



V-22 OSPREY SCALE
MODEL

Main advantages:
Efficient and effective tests

Ease to improve configurations
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V-22 OSPREY SCALE
MODEL

Differences with the real V-22
Shaft connecting both nacelles
Control surfaces

Landing gear

Degrees of freedom on swash plate
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V-22 OSPREY SCALE MODEL
FOR WIND TUNNEL
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V-22 OSPREY RC MODEL
SETUP FOR FLIGHT

Electronic components programming
Hardware update

Nacelle conversion alignment

Blade tracking

Motor spool test
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V-22 OSPREY MODEL
SETUP FOR FLIGHT
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TTR SCALE MODEL

Display tool for didactical purposes

Visualization and ability to apply real wind tunnel
test in scale models

Obtaining meaningful and real data
Encouraging students to the research field.

Understanding wind tunnel tests projects
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FUTURE WORK

Flight Tests
Software /Hardware update

Structural Analysis of RC models for wind tunnel
testing

Testing ditferent configurations
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