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The Hermes 450 UAV, powered by R802
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UAV Models & Engines (e.g.)

Aerostar Piston, 2X2 4901A 38
Harpy Rotary 731 38
Hermes 180 Rotary 741 38
Shadow 200 Rotary 741 38
Hermes 450 Rotary 802 52
Searcher Rotary 681 80
Predator Piston 4X4 Rotax 914 100
Heron Piston 4X4 Rotax 914 100
Heron 1 Turboprop PT6 600
Predator B Turboprop Honeywell TP331-10 | 950
| UCAV Turbofan F404 22,000 Ib
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UAV Engines Special Requirements

— Mission Length of 20-50 hours!
« Duty Cycle
— Heavy weight/ High Altitude (completely different than
light avaition)

« Compactness

— High Power/weight ratio, Low Volume
« Simple Maintainability

— Robustness, lower skills ground crews



IE:\
Rotax 914
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UAV Turboprops (e.g.)
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Wankel — Vs — Piston Principle
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How Rotary Engines Work Q

Intake

Exhaust

© 2001 HowStufforks

continue

- — Intake Stroke

click here for
full animation
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How Rotary Engines Work Q

Exhaust

© 2001 HowStufforks
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Compression

| __—  Stroke

click here for
full animation
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Mazda RX8 Wankel powered Car
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The new NRV 588 Norton Motorcycle
unveliled on October 2006
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Rotary (Wankel) Engines in Israeli UAVS

681 80 |Al, MLT, Searcher

802 52 Elbit/ Silver Arrow,
Hermes450

741 38 Elbit/ Silver Arrow,
Hermes1380

731 38 |Al, MLT, Harpy
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AR741 Wankel (Rotary) Engine
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Rotor Housing (trochoide)
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Eccentric Shaft

e 4




P ¥
Enhanced Performance 802 Engine (802W)

— Starternator
e Outcome-
— Higher Power (70+ -vs- 52)
— Better SFC (0.45 —vs- 0.55)
— OQOutstanding Power/Weight(+) Ratio (~1.6 -vs- 1.3)

(*) Weight includes Buildup and propeller
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SIE §
The 802W CAD View
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802 Starternator, schematic
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802W Engine Demonstrator




I §
802W demonstrator in H450 UAV following
maiden flight




e EQit  view Lonsole  Electronics Tools  window  Aelp =

|=(e| @ 4] 4|00 vlsrl B 28] 278 ikl F

[ e 22l &l&| 21 BE <> B Al n2R)
DYNOmite test "My test name here on 2006-08-24 @ 17-44-43" by Silver Arrow

Peak Torque and Hp VS. RPM

1|:I|:I.I:IEI-_
EIII.I:IEI—;
EEI.EIEI—;
fllil.ElEl—;

2D.DD{

|
3949
4000 4500 5000 5500 B000 BS00 F000 7500 BIIIIIIIII
 (CloEEd S L D SRR Reduction2engineRPM (engRPM)
Notes: 802w 29.47, 57%, 30 deg c, 802 exhaust pipe, NO Peak Power: 71.80 Hp @ 4200 RPW

Ip, press F1 CAP UM | 03,



e EQit  view Lonsole  Electronics Tools  window  Aelp =

|=(e| @ 4] 4|00 vlsrl B 28] 278 ikl F

[P & [2 2o &l& 21 BE <> B A ngi
DYNOmite test "My test name here on 2006-09-27 @ 14-01-11" by Silver Arrow

g R e D L N,

L T TR e g e

T T e S

1 sfcefi x 100

B I s - - o m S f o m L llal_. _____________.____________________1____________________.____________________:L ____________________
'0.462
: 1 1 1 1 1 ii
1 o RIS
- ] : : : : : i
: 1 1 L) 1 1 ii
S --- - beemeoenoeennaes frmmemenoennes R R ERCRIGIEEL D S RLGRIOEE L CRLGCRELLRE 1
] : : : : : ;
] II
It
: 1 1 1 1 1 ii
20003 -----mmmmm e Rk [ARRRRREEELEEEEEERLE, R [RRRREEEEL R, R R 1
] : : : : ' I
] i
It
: : : : : ! :
OO0 - - - - e e RECLEEEEE] CEPEEEPPELER PP TLEED R R Rearr  RRRCREEELEEEE
] - - : - - i
7992
sooo0 ss00 gOO0 BS00 o000 7e00 goo0 8500
 (CloEEd sl D SRR Reduction2engineRPM (engRPM)
Notes: 802w, with screw, no alternator, KASAM, WOT, Peak Power: 71.19 Hp @& 4200 RPW

|p, press F1 MLIN | lﬁ



23D

Summary

INcrease

« The big players in the Engine world did not
prepare engines for this market

» Wankel Engines are suitable and
advantageous for TAC UAVS

» Academic Research covering Wankel
Engines Is almost nil
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