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003  

 

绪  论  

 

1917

 

 

0.1  定义和概念 

Unmanned Aircraft UA

Remotely Piloted Aircraft RPA  

Autonomous Aircraft

 

Unmanned Aircraft System UAS Remotely 

Piloted Aircraft Systems RPAS

 

FAA Unmanned Aerial Vehicle UAV  

Unmanned Aircraft System UAS

CAAC Unmanned Aircraft

Drone drone warfare

drone industry  

UAV Unmanned Aerial Vehicle RPA Remotely Piloted 

Aircraft

 

AI

 

 

0 



 

004  

0.2  无人机分类 

 

2013 11

AOPA

 

0.1

 

 

0.1   

1.  

 

 

2.  

1 / /

/ /  

2 /

 

3.  

/ 0.1  



 

005  

0.1   

    /  

1 Global Hawk Turbofan Rolls-Royce AE 3007 34 kN 

2 GeneraJ Atomics Avenger Turbofan 
Pratt & Whitney 

PW500 
17.7 kN 

3 MQ-1 Predator A piston Rotax 914 115 hp 

4 MQ-9 Reaper Turboprop HonevwelI TPE333-10 900 hp 

5 RQ-7 Shadow 200 Piston UEL AR 741 28.3 kW 

6 Northrop Grumman Firebird Piston Lycoming TO-540 260 kW 

7 DJI Mavic 2 Pro quadcopter Electric 4820 mAh at 15.2V 4 73 W 

8 AeroVironment RQ-11 Raven Electric 
Aveox brushless 

27/26/7 
250 W 

9 Arcturus UAV T-20 Piston Avgas 110 LL 7.5 kW 

10 Aurora Perseus B Piston Rotax 94 73 kW 

4.  

无人机  

1  

2  

3 /  

4  

0.2  

0.2   

  
ED/(W h/kg) 

  /V 

1  100 250 300 900 kJ/kg Li-ion 3.6 3.8 

2  100 265 360 950 kJ/kg LiPo  

3  40 60 150 W/kg NiCd 1.2 

4  30 42 180 W/kg  2.1 

5  60 120 250 1 000 W/kg Ni-MH 1.2 

6  160Wh/L  L 1.5 

5.  

 

1  

2
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4  

5  

6.  

 

1  

2  

3  

4  

5  

7.  

 

1  

2  

8.  

 

1 20m  

2 20m < 50m  

3 50m < 120m  

4 120m < 600m  

5 600m < 3000m  

6 3000m  

0.3  

0.3   

 

 
 

/kg 
 

/m2 b/m   
 

 
 /h 

1 
Predator B 

Reaper 
4 760 1 700 kg 20.2 20.1 

712 

kWTurboprop 
50 000 ft 260 knot 5 926 km 14 28 

2 Global Hawk 14 628 2000lb 69 39.9 31.4 kNTurbofan 65 000 ft 
Vc345 

knot 
14 000 nm 41 

3 Predator A 1 020 — 11.5 14.8 86 kwPiston 25 000 ft 117 knot 726 km 24 

4 
YaInaha 

R-MAX 
94 30kg 

Rotor 

diameter  

3.115 m 

— 15.4 kWPiston — — 1 hour — 

5 ScanEagle 18 — — 3.1 1.5hpPiston 16 000 ft 70 knot  20+ 

6 X-45A UCAV 6 804 — — 10.23 31.4 kNTurbofan — 
Mach 

0.75 
— — 

7 X-45C UCAV 16 555 — — 14.9 
50.03 

kNTurbofan 
12.19 km Mach l 2 220 km  

8 RQ-5A Hunter 885 90 kg 14.28 10.57 2 64 hpPiston 18 000 ft 89 knot 125 km 12 

9 
RQ-7 Shadow 

200 
170 — 4.5 4.3 28 kwPiston 15 000 ft 110 knot 400 km 6 

10 Raven 1.9 0.4 kg 0.32 1.37 250WElectric — 30 km/hr 10 km l 
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9.  

 

1 50 km/h  

2 50 km/h< 120 km/h  

3 120 km/h< 367.5km/h 0.3Ma  

4 367.5km/h 0.3Ma < 980km/h 0.8Ma  

5 980km/h 0.8Ma < 1470km/h 1.2Ma  

6 1470km/h 1.2Ma  

10.  

 

1 0.5 h  

2 0.5 h< 2 h  

3 2 h< 12 h  

4 12 h< 24 h  

5 24 h  

11.  

 

1 50m  

2 50m< 1km  

3 1km< 50km  

4 50km< 200km  

5 200km< 500km  

6 500km  

 

1 15km  

2 15 50km  

3 50 200km  

4 200 800km  

5 800km  

0.4  

0.4   

    /WTO /WPL WPL/WTO 

l RQ-4 Global Hawk 32 hours 22 800 km 32 250 lbs 3 000 lbs 0.093 

2 Raven RQ-1IB 90 minutes 10 km 4.2 lbs 6.5 oz 0.097 

3 Scan Eagle 23 hours 100 km 48.5 lbs 13 lbs 0.27 
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    /WTO /WPL WPL/WTO 

4 RQ-7B Shadow 7 hours 110 km 375 lbs 100 lbs 0.27 

5 MQ-IC Gray Eagle 30 hours 3 750 km 3 600 lbs 800 lbs 0.22 

6 A-160 Hummingbird 24 hours 4 023 km 6 500 lbs 1 000 lbs 0.15 

7 MQ-8 Fire Scout 8 hours 203 km 3 150 lbs 500 lbs 0.16 

8 Black Eagle 50 4 hours 260 km 77 lbs 22 lbs 0.28 

9 Silver Fox 12 hours 32 km 28 lbs 4 lbs 0.14 

10 Killer Bee 18 hours 100 km 250 lbs 20 lbs 0.08 

11 
Northrop Grumman 

Firebird 
40 hr 11 200 km 5 000 lbs 1 240 lbs 0.25 

12 RQ-5 Hunter 2l hr 125 km 885 kg 90 kg 0.102 

13 Yamaha RMAX 1 hour 90 km 94 kg 3l kg 0.33 

14 
Predator B Sky 

Guardian 
30 hours 11 000 km 4 500 kg 

340 kg internal 

payload+1 360 kg 

external payload 

0.38 

12.  

 

13.  

 

1

500m 120m  

2  

14.  

 

15.  

 

1

 

2

 

3
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16.  

 

1  

2  

3  

  

  

17.  

  

1 10 kJ  

2 10 kJ< 95 kJ  

3 95 kJ< 1000 kJ  

4 >1000 kJ  

 

2

DN DX

1

2
E mv  0.1  

  EDN  J  

m  kg  

vDX  1.4 m/s  

18.  

0.5  

0.5   

  

 

0.25kg 50m

40 km/h

 

 

4kg 7kg

100km/h

 

 
l5kg 25kg

 

 25kg 150kg 15kg  

 l50kg  

19.  

2015



 

010  

0.6  

0.6   

. /kg /kg 

 0<W 1.5 

 1.5<W 4 1.5<W 7 

 4<W 15 7<W 25 

 15<W 116 25<W 150 

  

  

 100  

1.  

2.  

3. 

 

0.3  无人机与航模的区别 

 

0.2  

 

0.2   

Model Aircraft
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1905 FAI

FAI

 

FPV

 

 

 

1

 

2

 

3

 

0.4  无人机的诞生与演变 

 


