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Bioetanol w historii
lotnictwa

czyli nic nowego !

1860- I silnik gazowy E. Lenoir
1883- szybkoobrotowy silnik benzynowy G. Daimler i W.Maybach
1903 - Bracia Wright  - paliwo Standard Oil, o liczbie oktanowej L.O. ok. 38 
1908- Ford model T – zasilany benzyn� lub etanolem
1910  - paliwa lotnicze osi� gaj� L.O. 58, etanol posiada L.O. 112
1921  - czteroetylek o
owiu w paliwach lotniczych 
1926- 39 – Instytut Lotnictwa   BAB- LO76,  BABC-LO86 (15-17% etanolu)
1930- silnik odrzutowy W1 - Frank Whitlle – Meteor, nafta lotnicza (1 lot 1941
1931 – Próby polskiego silnika pulsacyjnego na BAB (prof. J. Oderfeld i inni)
1942 – rakieta V-2 na paliwo etanol +ciek
y tlen
1939 – I lot Henkiel HE 178 – benzyna lotnicza. 
1934 - standard nr X3575 dla benzyny lotniczej Avgas 100/130 L.O.100/130
1939- Standard dla paliwa Diesel Junkers+ Deutsche Lufthansa
1973/4 – I kryzys paliwowy (”Jom Kippur” Egipt + Syria >Izrael, decyzje OPEC)
1979/82 – II KRYZYS PALIWOWY (rewolucja ira� ska)
1989- przelot przez Atlantyk samolotu etanolowego  ‘Velocity” dr M.Schauck
1991- III kryzys paliwowy – wojna w Zatoce Perskiej
1997 – Protokó
 z KIOTO – ratyfikacja przez 141 krajów w  2005 
2001 – 11 wrzesie� – uderzenie w WWC
2003 –2007 – Wojna w Iraku – kolejne wzrosty cen ropy



Badania biopaliw w Instytucie Lotnictwa 
w latach 1989-1998
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Porównanie w
asno� ci alkoholi 
jako paliw dla silników 

lotniczych

1041361.2 MJ/kg3.1 MJ/kg air6.516 MJ/lMetanol

1021300.92 MJ/kg3.0 MJ/kg air9.019.6 MJ/lEtanol

78960.43 MJ/kg3.2 MJ/kg air11.229.2 MJ/lButanol

1001300.36 MJ/kg2.9 MJ/kg air14.632 MJ/lAvGas
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„REVIEW OF BIOFUEL ACTIVITIES IN AVIATION”
Seminarium z prof. dr Maxem  Shauckiem 30.09.2002



Prof. Dr Max Shauck – RAFDC , Baylor Universty, Waco, Texas, USA
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Prof. Dr Max Shauck – RAFDC , Baylor Universty, Waco, Texas, USA
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CESSNA 152
CESSNA 172 
CESSNA 182
PIPER AZTEC
PIPER PAWNEE
PITTS SPECIAL S1C
PITTS 2B
PITTS 2B EXP
SNIFFER (Rotax 912 UL)
SIAE MARCHETTI SF 260
STORCK WEALLABY
TRUSH AG Cat
VELOCITY

King Air 90/ PT 6 
80 % JET A / 20 % Biodiesel

STC's are available
for the following aircraft and 

engines



Max Shauck i Grazia Zanin z autorem prezentacji
przed startem kompozytowego samolotu I-23 „Manager”

„We are ready to help in any project that will put ethanol
in an aircraft tank!” – GRAZIA and MAX

Etanol = 2,60z

Avgas = 4,70 z

6,52 z
 z akcyz�
+22% VAT w kraju



Wizyta w Delta Hawk
VII 2001

I lot z Delta Hawk
V 2003

FUEL: JET-A, JET-A1,JP-5, JP-8, Diesel #1, Diesel #2, Bio-Diesel
POWER: 160, 180 and 200 hp models, at 2,700 rpm
CONSUMPTION:  40.9 gal Jet A for the V-4, versus 57.3 gal 100LL for Lycoming IO-360



Paliwo lotnicze  AGE 85 

Dennis Helder
Dir. of Eng. Research

South Dakota StateUniversity

No problems with AGE-85 and water exist if 
normal pre-flight procedures are followed!

Comparison of 100LL and AGE-85

Property 100LL AGE-85

Motor Octane Number 100 106 (est.)

Tetraethyl Lead (TEL/L) 0.53 0

RVP (psi) 5.5 to 7.1 6.5 to 8.0

Min. Net Heat Comb. 112,200 88,200
(Btu/gal.)

Density (lb/gal) 6.0 6.3 to 6.5

Max. Sulfur Content 0.05 0
(weight %)

STC's are available
for the following aircraft and engines: 

Cessna 180/182s 
STC #SE09530SC 
STC #SA09530SC 

O-470/UTS Engines 
Dual Fuel

More STC's in progress 
Experimental Engines



I na � wiecie produkowany seryjnie w Brazylii 
samolot na paliwo etanolowe AvAlc

Embraer 202 Ipanema

2005 -Scientific American 50 Award
Flight International Aerospace Industry Award

w kategorii General Aviation

April 23, 2008: Brazilian aircraft maker Embraer,
recently delivered its 50th ethanol-powered Ipanema 

“We are working on a number [of biofuels] and 
are very confident that those projects will come to fruition in the near-future!”



Polska lotnicza misja techniczna w Brazylii!!!



Ka� dy „Dromader” zarabia extra 200 000 USD 
w sezonie lotnym w wyniku ró� nicy cen paliwa!!!



Elementy silnika ASz-62-IRm18, o mocy startowej 
1000 kM po pracy na etanolu!!!!



Nowe paliwa



NOWE SILNIKI

Subaru

Green Diesel

HCCI –HOMOGENOUS CHARGE COMBUSTION IGNITION
CCS - COMBINED COMBUSTION SYSTEM
CAI-COMBINED AUTOIGNITION
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WASHINGTON, Sept 12, 2006– B-52 powered by a mix of synthetic and JP-8 fuelis slated to take its historic 
first flight Sept. 19 from Edwards Air Force Base, Calif., bringing the Air Force one step closer to reducing its 
dependence on foreign fuel. 
PARIS - The South African government and Airbus parent EADS have signed an agreement to jointly 
develop new aerospace technologies with research into synthetic fuels , natural fibers and light plane 
components
New York.03.10.2006 Sir Richard Branson’s new company Virgin Fuels is to investigate a derivative of
cellulosic butanol to find a more environmentally friendly fuel for aviation. 
Sao Paulo -01/11/07 Embraer’s plans follow Boeing’s announcement in June that it plans in 2008 to 
demonstrate an algae-based biofuel on a General Electric-powered Virgin Atlantic 747 and a Rolls-Royce
WASHINGTON, May 15, 2008The Honeywell International is teaming up with Airbus, JetBlue Airways, and 
International Aero Engines in the aircraft industry to study the use of biofuels for commercial aircraft.



1413-13,514,415Wodór

4530100,1-2Aromaty

40030011Siarka

5044,95074Cetane
Number

300344361338-358Temp. ko� c. 
dest.

#312323327-33490 %

#253254244-30050%

#174230159-210Temp. pocz. 
dest

-44--30Temp. blokady 
zimn. filtra

0.800.850.80-810.77-79G� sto�� 15 oC

42,843-4845-4845-48Warto ��
opa
owa 
MJ/kg

JetA1Diesel High FTLow FTW
asno� ci 
paliwa

Feb 5, 2008 

Feb 25, 2008 

9 Sept, 2007 



Wodór w lotnictwie

Global Observer 
26.05.05 –24h!

X - 43 A  Ma=10

Airbus Cryoplane

TU 155

1903    Cio
kowski
1937    Pratt&Whitney
1956    P&W, J 57
1957    Boeing, B 57
1960    P&W, Saturn
1970    GE+NASA
1988    TU 155
1999    APU 321
2000    Cryoplane
2004 X- 43 A
2005 Global Observer

Hindenburg



Uwaga: 
W pokazie wykorzystano materia
y w
asne i innych au torów lub instytucji, projektów badawczych, których  autor prezentacji nie wymienia. ale 
prosi o wyrozumioa
o �� i s
uzy o nich informacj �

Z.P� gowski

Na szcz�� cie istnieje 
wiele biopaliw dla lotnictwa!

Dzi� kuj � za uwag� !


