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Bhimasena’s Core
capabilities
Intelligent Vehicular Systems
Advanced Ground Vehicle :
EOD Vehicle
CBRN Vehicle
Aerial Vehicles:
UAV Backpack
Multirotor/VTOL UAV
High Altitude Long Endurance (HALE) UAV
Underwater/Marine Vehicles
Synthetic Aperture Radar (SAR)
Smart Energy Generation
Telecommunications: Micro Satellite
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Introduction E
Comparative Stud

Bhimasena’s R&D Areas BHIMASENA
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Control System and Automation:
Model-based autonomous control
Visual SLAM
Multi-rotor perception and control in winds
Laser scan registration for 3D mapping
Underwater guidance and navigation
Remote Sensing Technologies
UAV-based L/C Band CP Synthetic Aperture Radar
Microsatellite-based C/X Band CP SAR
Advanced Manufacturing
Advanced composite manufacturing
Rapid prototyping
Additive manufacturing
Smart Energy Generation
Hybrid PV-Wind Energy Technology
Smart energy storage
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Introduction

* Vertical Takeoff a
concept of UAV v
multirotor config
vertical takeoff a
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Land and Maritime Borders
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Weight Estimation o

Table of Weight Estimation

(kg) (%)
Payload Wp 1 16.67
Airframe Wa 2 33.33
Avionic System Ws 2 33.33
Quadrotor Wq 1 16.67
Maximum Takeoff Weight MTOW 6 100

Comparative Study BHIMASENA
e e e
VTOL Type SLT SLT SLT Tilt Rotor
MTOW (kg)  20.5 27 25 9.2
Max. Speed  46.4 53.6
(m/s)
Payload (kg) 4.5 5 5
Span (m) 3 2.67 1.5
Institution Arcturus UAV Latitude Drone America Airbus

Engineering
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Geometry Sizing
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Design Requirement
and Objective (DRO)
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Performance and Stability

Longitudinal Derivative

Neutral Point Position (m)  0.15

Performance and stability analysi:
out using XFLR-5.

It provides a good starting poin
constructing a nonlinear mod

Clg 8.32
Cmq -14.17
Lateral Derivative

Performance

Cruise Speed (km/h) 80
Stall Speed (km/h) 44.70
Max. Speed (km/h) 125
Climb Rate (km/h) 55.92

Wing Loading (kg/m?) 14.50

CG Position (x-axis) ~ 27.70% chord
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Computational Fluid Dynamic Analysis BHIMASENA Dynamic Thrust and BHIMASENA
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Motor Selection (3)

Specification of mo
* Kv:420 rpm/v
¢ Max current: 29A
* Max Power: 650w
* Weight: 154r

Cell count: 6s

Case 1: Without Propeller Case 2: With Propellers

——— L

Lift (N) 50.66 45.57

Drag at vertical velocity 9 m/s =24 N

Dynamic Thrust and BHIMASENA
Motor Selection
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Transition Scenario
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Transition is t

r—— T e critical stage i == i
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Dynamic Thrust and Transition Scenario (2 BHIMASENA
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Motor Selection (2)
Hover Transition Region Forward
Graphic below is the p Region Flight
(see previous page). Thi Region
- |
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Material Selection BHIMASENA

CFRP : Carbon Fiber Reinforced Plastic ‘
GFRP : Glass Fiber Reinforced Plastic Spring Stainless steel

Future Work
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Testing

The test divided into
il

Ground test:
*  Validating
*  Inspection

Verification
Loading tes

Conclusion
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Testing (2) BHIMASENA
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