Historie a milniky osobniho
automobilu

poznamky k prednasce




Historie - parni automobil

* Nicolas
Joseph
Cugnot
(1725 -
1804)

« 1771 prvni
automobilo
va nehoda




Historie - elektromobll

« Robert Anderson of Scotland
1832-1839 prvni elektromobil

« 1899, Camille Jénatzy zkonstruoval
elektromobil "La Jamais Contente" ktery
ustanovil rychlostni rekord - 68 mph —
109,4 km/h.

* rok 1912vrchol prodeje elektromobilu v
Americe

* 1912 cena elektromobilu 1750 automobilu
se spalovacim motorem 650 (roadster)




historie automobilu v dnesnim
smyslu

o Gottlieb Daimler a Karl Benz?
zkonstruovali prakticky pouzitelny
automobil,

* vyvojovy predchudce dnesnich automobilu




historie motoru s vnitrnim
spalovanim

1680 Christian Huygens spalovaci motor na
strelny prach.

prvni patent na IC, Robert Street Anglie1794

1807 - Francois Isaac de Rivaz of Switzerland.
Motor na smes kysliku a vodiku.

1858 - Belgican Jean Joseph Etienne Lenoir
patentovany (1860) dvoudoby motor s
elektrickym zapalovanim, na svitiplyn (vodni
plyn?). V roce 1863, se zdokonalenou verzi
motoru (kapalné palivo a karburator) na
podvozku typu trojkolka urazil 50 mil 80 km.
Vyrobil cca 500 motoru 6-20 Hp




Lenoirova rekordni trojkolka
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* 1862 - Alphonse Beau de Rochas, Francouz,
patentoval 4 doby motor, (French patent
#52,593, January 16, 1862).

» 1864 - Siegfried Marcus, Rakusan, zkonstruoval
jednovalec s primitivnim karburatorem. Pozdegji

(1875 ?) zkonstruoval automobil dosahuijici
rychlosti az 16 km/h

« 1873 - George Brayton, American, zkonstruoval
dvou doby motor na kerosin- neuspesne.




1866 - Eugen Langen and Nikolaus August Otto
zdokonalili Lenoiruv a de Rochasuv koncept —
konstrukce motoru s vetsi ucinnosti.

1876 - Nikolaus August Otto zkonstruoval a pozdeji
patentoval 4 doby ,benzinovy® motor (Ottuv cyklus)
1876 - Sir Dougald Clerk- prvni uspésny dvoudoby
motor.

1883 - Edouard Delamare-Debouteville, Francouz

zkonstruoval pokrocily Ctyrdoby jednovalec na plyn.
(nikdy nebyl zamontovan v aute)

1885 - Gottlieb Daimler zkonstruoval motor povazovany
za predchudce dneSnich mmotoru, s vertikalnim pistem
a karburatorem (patentovano in 1887). Postavil také

dvoukole "Reitwagen, a o rok pozdeji ctyrkoly automobil.




1886 - Karl Benz ziskal patent (No.
37435) na benzinovy automobil.

1891- Karl Benz cCtyrkolovy automobil.

1889 — Daimler zkonstruoval 4 doby
dvouvalec do V s hribkovymi ventily.

1890 - Wilhelm Maybach zkonstruoval
ctyrdoby cCtyrvalec




Historie seriove vyroby

* Panhard & Levassor (1889) and Peugeot
(1891). Prvni vyroba automobilu.

* Americané Charles and Frank Duryea,
vyrobci byciklu,
1896, Duryea Motor Wagon Company




 Ransome Eli Olds (1864-1950), prvni
sériova vyroba. Zacinal jako vyrobce
parnich stroju. Zakladatel detroidskée
automobilove tradice, Olds Motor Works,
vedouci vyrobce v letech 1901-1904

» Henry Ford (1863-1947), zdokonalil
séeriovou vyrobu. 1903 Ford Motor

Company. Montazni doba modelu T
(1908) 93 minut. 1927- 15 mil ford T.




 Amerika, George Baldwin Selden,
inspirovan vystavou ve Filadelfii 1876
patentoval IC motor v Americe v roce
1879, zpetne datovano 1877. Vydani
patentu zdrzel do roku 1895.

» Spor s Fordem v roce 1911 prohral.




Seldenuv patent

No. 548,180, G. B. SELDEN.
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Seldenuv patent

< PRICE $2500

INCLUDING
TOP WIND SHIELD
TOOLS PREST-O-LITE TANK
SPEEDOMETER TIRE IRONS

Licemsed ander Selden Matents

DORRIS MOTOR CAR CO., 5t. Louis, Mo.




NOTICE

TG MAMUFACTORERS, DEALERS, INPORTEES, ALENTS, AND USERS Op
Gasoline Automobiles

United Siates Letters Patent, Ko, 540,160, granted to George B,
Selilew, Nov, 3, 1995, controls Lroadly alt gasoline automobiles whish
ure gecepted  ar commercially practical.  Licences under thie netent
huve been secured from the vwners Ly the following-vamed ranafretyr.
er: and importers .—

BELEcTHI VEHICLE {0 Homr Morop Can Co

THe Wix1ex Motis CARRIAAE [0, THE J. BTEVESR ARY~ & Torsl
Pavk aRD Mo Caw {'n, H. H. FRAXKELIS Mm. Lo

L0.ms Mooz WoRks, THapROK. CIRANDOT & VouuT o
KN0E A1TomipiLE Co. OF Aargiva fE0TH & Maniey,
THE HavKEs-ATTEmenx Co. THE Cinrarensl ac Moran Lo,

THE A1 TOCAR T BERG AUy Co.

THE GEORGE X, FarreE Co. CaTel L LA & ToMHNLE OO,
ATPERSCN Bris A UrmoMonre Co. NURTHERS N Fs. Do

SEARVHEIINT A UTOHMOUBILE OO, Purt-RBulilx - {0

Fas o MUunILE Dol e 4 SERIC A, THE Kinr Meyw Lo,

Thy PEEELEs- Motan Can Ca. ELMure MF:, Co.

L& Lamvg TNeTANeT ArTo Oo. E. T Titasa= Morap .
WalTBal Mpr, O, BUPraLe fiasonexe Morar Oo,

Tux T BE. BTEaRN: Co

These wmauufectirers are poineersin this industey, and have commer-
cislized the gasoline vehicle v many yewrs of development and at great
vost.  They are the awuers of upward of four hundred United States
Patent, cover’ng many of the most importapt imptovements azd details
of menvufacture, Buath the basic Selilep patent and gll other patents
gwned as aforessid will be anforew] agaipat all infringers.

Ne other manufacturers or imjorters are anthorized fo make or sel]
gasclioe sutomobiles, and aoy perton naking, selling, or weing such
viachines made or sold by any unlicensed magufacturers or importers,
will 1w Tiable to proseeution for infrinpemaent,

Association of Licensed Automobile Mfrs.
T EAST 42d STREET. NEW YORK




Ford T

« Manufacturer Ford Motor
Company

 Production 1908-1927
* Predecessor Ford Model S
« Successor Ford Model A

« Body style sedan, coupe,
pickup truck

« Engine 177in®*(29L)4
cylinder motor, 20 hp

 Transmission Rear wheel
drive, planetary gear, 2 speed

* Fuel capacity 10 gallons

« Designer Henry Ford, Childe
Harold Wills, Joseph A.
Galamb and Eugene Farkas




Ford T




Historie3

* Henry Ford: 20 leta série modelu Ford T 1908,
cena: $950 $280. vyrobeno 15,500,000

1908 William C. Durant zalozil General Motors
Corporation (GM). Durant sloucil Buick,
Oldsmobile, and Oakland, pozdeji Cadillac.
Firma zalozena Louisem Chevroletem byla
pripojena 1918.

* 1912 Charles Franklin vynalezl elektricky
startér.




Historie4d

Bratri John a Horace Dodge, firma Dodge
a Walter Percy Chrysler, Chrysler
Corporation.

1914 mzda u Forda $5/den pro délniky po
vice nez 6 mesicich.

1916, USA 1 mil automobilu

1914 Japonsko, Nissan Motor Co., Ltd.,
Italie, Fiat

Nemecko




Historie 5

* 1926 Daimler and Benz
» 1928 Bayerische Motoren Werke AG




historie automobilovych
subsystemu- pneumatiky

1844- Charles Goodyear- vulkanizovana
pryz,
John Dunlop1888, tlakované pneumatiky,

1895 Andre Michelin pneumatiky pro
auta-neuspesne,

1911 Philip Strauss, systém -plast duse.
1903 In 1903, P.W. Litchfield z Goodyear
Tire patentuje bezdusove pneumatiky




historie automobilovych
subsystemu- pneumatiky

* In 1908, Frank Seiberling- pneumatiky se
vzorkem.

* 1910 pneumatiky s uhlikem




historie

* 1810 Rudolph Ackermann diferencial

» 1897 — prvni pouziti diferencialu —parni
automobiu Davida Shearera (Rakousko)




Automobilovy priimysl v CR
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Automobily vozi automobily




Trendy v automobilové doprave

oCekavany pocet automobilu v roce 2010
1,118 miliardy aut

nyni asi 600 milionu aut
spotrebuje 600 mil. t benzinu
a 370 mil t motorove nafty




Figure 0.12 Urban and rural populations in the developed and developing

worlds 1950-2030
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Flgure 0.1 Personal transport activity by region
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Flgure 0.2 Road and rall freight transport activity by region
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Figure 0.3 Worldwide transport-related fuel use - all transport modes
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Figure 0.4a Total road-related deaths by region - Reference Case #1
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Mote: Reference Case #1 and Reference case #2 use different assumptions concerning the risk decay factor over time.
Source: Sustainable Mobility Project calculations using data from Koornstra 2003




Figure 0.4b Total road-related deaths by region - Reference Case #2
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Source: Sustainable Mobility Project calculations using data from Koornstra 2003
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Figure 0.10a Non-OECD regions: Carbon Monoxide (CO) emissions by year depending

on the time lag in implementing developed world emissions standards
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Source: Sustainable Mohility Project calculations.




Figure 0.10b Non-OECD regions: Nitrogen Oxide (NOx) emissions by year depending

on the time lag in implementing developed world emissions standards
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Figure 0.7 Well-To-Wheels (Well-To-Tank + Tank-To-Wheels) greenhouse gas

emissions for various fuel and propulion system cormbinations
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Figure 0.9 Reference case projections of transport-related WTW CO;

emissions by mode, 2000 - 2050
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Figure 0.11 Share of total road related deaths by category of road users
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Table 0.1 European WTW analysis “5% Passenger car Transport Distance Substitution” Scenario for various

alternative fuels and powertrains

Fuel Powertrain GHG Savings Additional Cost
Mt CO2 equiv Change from | Cost per tonne CO2 Equiv | Per vehicle using altemative| Per 100 km per vehicle
Reference Case Avoided per annum fuel and/or powertrain using alt fuel ar pt
(Euros) {Euros per annum) (Euros per annum)
Conventional Hybrids 6 -16% 364 141.8 0.89
CNG PISI 5 -14% 460 156.0 0.98
Hybrid 12 -32% 256 2199 1.38
Syn diesel fuels
FT-diesel ex NG CIDI+DPF -5 14% n.m.* 49.6 0.31
DME ex NG CIDI 1 -3% 2,039 156.0 0.98
Ethanol PISI
Sugar beet
Pulp to fodder 14 -38% 418 425.5 2.67
Pulp to EtOH 12 -32% 563 461.0 2.89
Pulp to heat 24 -65% 254 432.6 2.71
Ex wheat 5 -14% 1,812 581.6 3.64
FAME CIDI+DPF
RME
Glycerine as chemical 16 -43% 278 326.2 2.04
Glycerine as heat 14 -38% 345 354.6 2.22
SME
Glycerine as chemical 22 -59% 217 340.4 2.13
Glycerine as heat 20 -54% 260 368.8 2.31

*n.m. = not meaningful

Source: EUWTW 2004, additional calculations by the Sustainable Mobility Project.




Zasadni otazky:

Kde vzit zdroje energie pro automobilovou
dopravu v budoucnu.

Jak zajistit udrzitelnost rustu automobilove
dopravy v rozvinutém svete.

Jaké jsou negativni dopady automobilove
dopady na Cloveka a jak je omezit.
Existuje alternativa k osobni a nakladni
automobilove doprave?

Existuje energeticky mnohem ucinngjsi
alternativa k dosavadni techn. drovné




Primarni zdroje energie (ve vztahu

kK automobilizmu)

* Ropa (zasoby na 50 let?)
« Zemni plyn ( zasoby 200 let, 511 1012 m?)

« Uhli (zname zasoby 200 let, odhad jeste 15x
tolik)

* Biomasa ?

» Jaderna energie 2 (zasoby stovky let)

* Vetrna energie??

» Solarni energie???
— Primarni energeticky sektor ve svete: uhli 23%, ropa

35%, zemni plyn 21%, uran 7% (obnovitelné zdroje)
voda 2%, biomasa 11%, ostatni 1%. (2004)




Pohon automobilu

 urychlovani vozidla
 stoupani

» prekonavani jizdnich odporu
* valiveé odpory
* aerodynamicky odpor




Primy zdroj energie pro pohon
automobilu

» Oxidace vhodnych uhlovodiku ( vodiku)
 tepelne stroje
* palivove Clanky

» Elektrochemicke reakce
* elektromotory

 Jiné akumulatory energie
 setrvacniky
* tlakove zasobniky
 tepelne zasobniky




Kriterium pouzitelnosti

Dostupnost
Bezpecnost (plyn versus kapalina)

Cena
* v relaci k urovni technologii

,setrvacnost”




ceny paliv

e S pot‘r‘e bni dan: benzin  vmatwe Pay For in AGallon 0f Regular Gasoiine

(January 2007)

1 1 8 5 Ké n afta 9 9 5 Retail Price: $2.24/gallon
v, . Taxes 20%
KC Distribution & Marketing 158

Refining 11%

Crude Oil 54,




,Zakladni® tepelneé deje v plynech

Constant Pressure

Fressure

Isothermal

Constant Volume

Adiabatic

Volume




Pressure

Adiabaticky dej

The work integral W = f PdAdV under the constraint of the

V.
j

Derive the ]

N » Y_ B
adiabatic condition PV "= constant = K [adiabatiﬂ condition

Irtegrating yields:

Kvir -yl
w — { | I )

Y= :;'r -y [ Discussion
Thz I"El’[i; af Adiabat IE [Et‘lllzulalll_:-l |]
specific heats YT

forthe gas. [Pmcessea ]

Volume




iy~

Pressure

.

Adiabaticky dej

= gred under curve

y=Sr
C,

5 Adiabatic

l.kr V, Volume




Pressure

|Isotermicky dej

Since the tamperature is constant, the pressure F in the work integral

V
nRT" -
W= | PdV canbereplacedby P = using tha ideal gas law,
V
V.

i

v

i

The integral becomes W = HRTI%
v

i

Isothermal

[I:l'l:.':'j':.:llp.:'lil;l'l'I]

[C‘-alu:ulallc-n]

_ Vs
W =nRTIn ?! [ Other ]

Processes

Volume




Isotermicky dej

Vi
W =nRTIn| —
Vi

lsothermal

Pressure

Volume







Priklad uzavreneho tepelneho degje

BC: 1. Work done by gas
/ 2. Heat added
C

AB: 1. No work done
2. Heat added

g -+ CD: 1. Heat extracted from gas
% 2. No work done
b " "
* F; "ﬂ" . D DA 1. Heat extracted
UIE UE 2. Work done on gas




Pressure

Karnotuv cyklus

Carnot efficiency
T, - T-

Heat TH

¥ 100%

lsothermal
exXDansion
at 1|_

Adiabatic
Adiahatic

QOut Isothermal

cCoOmprassion
at T~ Yolume
L




Ottuv cyklus

Work done
Dy gas

Pressure

Volume




Diesluv cyklus

Fuel injection

1" =17
g T and G::_umtrusti:}ﬁ n= l—— E—I E—I
y-1{ | Q=CuT.~T)) S
p ~ Efficiency

Pressure, P

= C‘rr’{?:a - ?:."}
Exhaust




Tepelné stroje (1)

« ziskana prace

 Ucinnost:
_ QH _QL
/7 —
Ou

muzeme libovolné zmenSovat Q, ?

ll. veta termodynamicka pravi, ze
ne (T, T, fixovane). Plati:

On _ &
TH TL




Tepelne stroje

Parni stroj, Rankinuv cyklus
Ericssonuv cyklus
Braytonuv cyklus

Ottav cyklus

Diesluv cyklus Rudolf Diesel

Strilinguv cyklus Robert a James Stirlingovi
1818

Atkinsonuv cyklus (James Atkinson in 1882)




indow m%
AR










Carnotuv cyklus

» Sadi Carnot (1796-1832):
,otec termodynamiky”

e Carnotuv cyklus

Carnot efficiency

Pressure

- T
C x100%
Heat H

Issthermal
expansion
at T,

Adiabatic
-

Adiabatic

Isothermal

compression
at TE- Volume

Uvedeny vztah plati pro nulovy vykon Carnotova cyklu. n=1- T_H
UcCinnost Carnotova cyklu pfi maximailni vykonu je: T,




Poznamky

* Tepelneé motory s vnitrnim spalovanim pracuji s
cykly, ve kterych se teplo dodava nikoliv pri
konstantni teplote jako u Carnotova cyklu ale
pri promenné teplote a odevzdava take pri
promenne teplote.

« K dispozici je chemicka energie, nikoliv tepelny
zasobnik na urcite teplote. Maximalni teplota v
cyklu je v principu omezena max. teplotou
rovnovahy prislusné reakce, v praxi
materialovymi a jinymi (napr exhalacnimi)
podminkami.




Pressure

Viork done

on gas

Ottuv cyklus

 Teoreticka ucinnost

Work done

by gas

3
gxtﬁilﬂtad / V \(I_K)
4 ,7 =1 — _2

Volume




relativni mnoZstvi CO, HC, NO,

Ottuv cyklus provedeni a regulace

Pressure

Work done
hygas

Heat
extracted

4

Work done
on gas

Volume

cO

merna spotreba paliva

vykon

S

0,6

|zochoricky ohrev je
uskutecnén rychlym
zhorenim smesi
paliva a vzduchu

regulace ottova
motoru

zménou dodaného
tepla v useku 1,2
pokud pouzité palivo
dovoli ménit bohatost
smesi, benzin to
nedovoluje

metanol a etanol do
jisté miry
Skrcenim




Ottuv cyklus prakticka ucinnost 1

0,551

0,45

Pressure

0.5

0,44

Uginnost zavisi na
kompresnim pomeru
Kompresni pomer

omezen oktanovym
cislem.

pro benzin cca 1:10

pro etylalkohol 1:12
az 1:19




Prassure

Ottuv cyklus prakticka ucinnost 2

Work dona

Heat
extracted

4

Work done
on ges

Volume

realny cyklus ovlivnén rychlosti
hofeni (15— 40 ms™T)
Casovanim ventil(
skrceny motor- jiny cyklus, jiny
kompresni pomer, mnohem mensi
ucinnost.
tepelné ztraty prestupem tepla
moznosti vyvoje

prodlouzeni expanze
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Dieseluv cyklus
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* Nevyhody
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Qp’
3 v 4
Qp
— >
2
0 Qo
— >
T 1Qo 6




Uhlovodikova paliva 1

Kriterium sira mene nez (1% z hlediska koroze
motoru)

vody méné nez 0.5%

popela méné nez 0.05%

tekavost — benzin do 100C odpar 30-40% paliva
paliva lehka do 0.8 kg/I

paliva tezka nad 0.8 kg/I

spalné teplo (po kondenzaci vodni pary)
vyhrevnost




Uhlovodikova paliva 2

* benziny automobilove, letecke, parametr
oktanové cislo

* motorova nafta, parametr cetanove cCislo

» slozky motoroveho benzinu a nafty
— parafiny (snadno zapalné)
— izoparafiny
— nafteny, cyklohexan o0.C.77,2
— aromaty, benzen (nevhodné pro n.m.)
— olefiny (nevhodné pro n.m)




metan 1 107,5 plynné
etan 2 107,1

propan |3 105,7

butan 4 90,1

pentan |5 61,9 kapalne
hexan 0 26 45,19

heptan |7 0 44,56

oktan 38

izooktan |8 100




Uhlovodikova paliva

e Benzin

« kapalna smés uhlovodiku ( alkanu, cykloalkanu,
aromatickych uhlovodiku, alkenu s 5 az 12 atomy
uhliku na molekulu). Vyroba: frakCni destilace z
ropy, krakovani, reformace, polymerace, atd..
Slozeni asi CgH,, .

Stechiometricky pomér: 1 kg benzinu: 14,7 kg
vzduchu

rychlost plamene 15-50 ms

vyhrevnost

vyparne teplo 350 J/kg




Uhlovodikova paliva

* motorova nafta: smes kapalnych
uhlovodiku, destilace ropy 150-370 °C.

» cetanove Cislo, zapalnost smesy cetanu




vyhi MJ/I | vyhF MJ/kg | okt.&

benzin 34,8 40,7 min 91
etanol 23,5 31,1 129
metanol 17,9 19,9 123
gasohol 33,7 93

let. benzin 33,5 46,8




Uhlovodikova paliva 3

 alkoholy- odolnost proti detonacim

nachylnost k samozapalum !
 vyparne teplo cca 900 J/kg

» hygroskopicke




Prisady do paliv

Antidetonacni prisady
Nitrometan

Tetraetylolovo

izopropyleter

Prisady pro vznetové motory
ihibitory koroze

stabilizatory
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Moznosti dalsiho vyvoje
blizka budoucnost

* VYVOj benzinoveho motoru

* VyVvOj naftoveho motoru

* hybridni pohony

» aerodynamika

* pneumatiky

* hmotnost

Obmena svetoveho vozoveho parku
Doba vyvoje noveho modelu/komponenty
trendy v prumyslu




Figure 0.8 Weight of European compact cars at date of model introduction
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Predstava specialisty na vyuziti
prostoru




predstava specialisty na minimalni
aerodynamicky odpor




Predstava specialisty na
bezpecnost




Vzdalena budoucnost ?




