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https://www.italdesign.it/project/pop-up-next/
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(Dual-Mode Flying Car)
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b EAITHOIOISAEUPMV) = SHEHIIXHAVE) + XIAHI|XHGEV)
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71Xt (AEV)

i -

+»  Dual 3-phase Split Motor
+  Dual Redundant Control
%  Cooling : Air cooling

a3 #+55 (Air Driving Unit

_ *&r/
AEV Flight Control

—.

%  Based on Open Source (PX4) sta M7|k}

/ % Autonomous Landing Control (AEV)

+  Stable Attitude Control

o o

-
-
~
~~o
---—-

Connecting Mechanism

< 4 Point Safety Connection
%+  Electro Magnetic Operator
(GEV) %  Flexible & Comfortable

——.
Integrated Motor & Drive
High driving cycle efficiency ®
Continuous power: 15kW (15kWsx 2) g
Cooling : Liquid cooling

Gl R

X| & S E (Ground Driving Unit)

X & HI|Xt (GEV)
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swiose Dual 3-Phase Motor EZIA|AE

4

Dual 3-Ph Motor I*II | A|¢EE" i*a"E

Motor 1 55 = 2% 3AF HMO| Q|AFXL 30° (HICHE Split HEH)
_| _ﬁ} 4;‘} - £21 OIHEIZ 7Y
& " = Ch2l T2 MM AL (Gating signal, PWM delay)
Vi - = Mo ¢a2|E HES S8l 1FSE 73 AlLH 74 0|
‘ = 7|E2| 34 Mol 2u2|E HE IS
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Gate Driver |
T

|
ISMPSH TMS320F28379S |
|

3AF AJAE g CFAF A|AE A

| 3AAAY 2N 1 | CH AIAY 7Y

A | e

KK KK X

Propeller

1T
Gate Driver

1 |43 |

4 2 2

L | @ o * #4212 C141Counling or Devendent Mul-Phasel
Motor 2 &% ‘zﬂ% [
6;@4 I &M\

k ¥ C&¥ndependent Mult-Phasel 2212 CHa(Spiit or Multi-Stator Multi-Phasel )
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ol
EAPololEset TT =2 —
A |

x= =
Duald-g= M= X|0{7]| EEL
% IE* T?E* ve:
g & Speed dgs  + Current dgs_1 abe | Vaves 1| PWM
= Cotroller "§~ | Controller dq Inverter
e
Encoder
Feedback .
abc I 5ahc_1
dq I
e e*
I+C Current vdqs_z_; abc +'|!;'r:1:-r:'s_2‘_= PWM
- Controller dq Inverter
"
abc I Eabc_z
dq i

= Switching Frequency : 20kHz
= Speed Controller Time Sampling : 1.25kHz

= Current Controller Time Sampling : 12.5kHz
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cpooess T EEFO|H(ESC) M|E
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Dual Drvier E}212] ESC SIE$ M

= Control Board

DSP_(TMS320F28379S)
Current Sensor_(LESR 50-NP)
Encoder

HMI Port_(Keypad)

YV VVY

= Power Board

» MOSFET_(IPBO65N15N3GA)
> Gate Driver_(UCC27714DR)

= Heat Sink

Holybro Telemetry

x7 Al=

57600bps
433Mhz 4

= Operator & Monitoring % Mﬂ( —

\ KeyPad (UIF-420A)
» Holybro Telemetry — Keypad Rmssa“;mw ‘ma_W/
- Operate ESC

- Voltage / Current
- Speed
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Holybro Telemetry _EL
57600bps = -+ -t - >
433Mhz =L ]
Controller /1 I l t
% KeyPac (I 4200} CAP1 _CAP2 _ CAP3 CAP4
\ ﬂ i Hoi7) 4e 2UEY
SRS = CAP1(Rising Edge) - Period Count

» CAP2(Falling Edge) — Duty on time Count

Futaba T14sG =5 7|
HE7 75 8

Cnterrupt void ecap4_isr(vow'd))
= RC PWM I
10002000y Throttle1.usDuty = Ecap4Regs.CAP1 * 0.005
) Throttle1.usPRD = Ecap4Regs.CAP2 * 0.005
}
SVolty Calculate Throttle Duty
' ;
] S Y Capture Event Interrupt Enable
OlHI A O] = l
> = |_|- =1 I_I _|_7| 20m5 Clear Register
» Duty on Range : Tms —2ms ]
> Duty ratio = Speed Command C " )
eturn
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<Output>
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CAN Communication:

Can <Input>
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HILS (Hardware-In-the-Loop Simulation)
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Test ESC-Motor

M7 IS AR HILS 02 (HIo|S A1, B2)

I MATLAB
SIMULINK

WA

L
HojsH ESC
o
! L
A ZE A E30]E] ESC

(Speedgoat)

L

ol x| 2
(EMU)

> AAIZHAIEE[0]d AHE ZH|
+ AAZEAIEHO|E : Matlab — Speedgoat / [0614 CAN Board 0|&
+ KDECAN S417b5% KDE-UAS40UVC AMHE:

+ T-motor At

> HAIZAE 018 Y=

* KDECAN data rate : 1Mbps

+ KDE ESC Firmware version : D460335 (DFU It&)
+ CAN2.0A

+ ESC ot o
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< Electrical Component Analysis for Hybrid and Electric Aircraft >

Hybrid Electric Aircraft Component Sizing

Condions Alrcraft & Powerplant Alltude, Alrspeed
.M’ Altitude " d d
1 ¥ Cm .
Simscape Db .,
— S
( Matlab 2023a &7} Mission Profile ma
Vel Alituds ()

Aircraft
Environment Two-Seat NASA X-57 Maxwell

1. Use the project shortcuts to run the model Pure Electric Power

2. Change battery capacity and payload mass Torque » 7 i

3. Switch between hybrid and pure electric < s
4. Change the mission profile &l

e 5, Create a custom aircraft
- 6. Learn more about this example Power Subsystem Pure Electric Power )
___f,.—_

=
é-

=X : https://kr.mathworks.com/help/aeroblks/Electrical-Component-Analysis-Hybrid-and-Electric-

Aircraft.html?searchHighlight=electric%20aircraft&s tid=srchtitle electric%2520aircraft 1 ﬁﬁ% jﬁ-——’a"ﬁr#;

Payload vs. Battery Capacity

‘Sweep Batery Capacity and Payload

< eSTOL BAH7| £ HRE7| 457 >
< ChSH| 17 B >

W  m uwe B0 w0 00 200 o
Baterycapacty (A') Fight range (NM) Payload mass (bm)
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