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ABSTRACT

MANTANA KITTITAMMARAK: TERMINOLOGY ON ALTERNATIVE FUEL VEHICLES

ADVISOR: ASST. PROF. PRIMA MALLIKAMAS

The special research aims to present terminology on alternative fuel vehicles which
includes terms related to alternative fuels, types of alternative fuel vehicles and hybrid electric
vehicles and drive train. The main objective of the special research is to study the methodology
of terminological work. The terminology on alternative fuel vehicles will beneficial as reference
documents for translators and interpreters, and also provide basic knowledge of alternative fuel

vehicles for those who are interested in this field and the public as well.

The research is based on theories, methods, and principles of terminological processing
proposed by many terminologists. Systematic processes of doing the research comprise 5
steps: 1) Defining topic, the study’s target group and purpose 2) Acquiring and studying
information concerning alternative fuel vehicles and methodology of terminology 3) Compiling
the corpus from selected documents and extracting terms from the corpus 4) Drawing up the
conceptual structure of the field and 5) Preparing extraction records and terminological records

as well as equivalent in Thai and definitions.

The terminology on alternative fuel vehicles consists of 44 terms presented in according
to conceptual relations and the sequence in each conceptual relation. Each term is presented
with information of English term and Thai term found in reference documents, grammatical
category, subject field, conceptual relation, explanatory of conceptual relation, context,

definition, linguistic specification and cross reference.

Center of Translation and Interpretation
English-Thai Translation

Academic Year 2010
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- FR1T defined as L An Electric Vehicle (EV) or Battery Electric Vehicle (BEV) can be
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o 1
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1990s, the common use of the term "flexible-fuel vehicle" became synonymous with ethanol

FFVs.
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"An alternative fuel vehicle is a vehicle that runs on a fuel other than 'traditional"

petroleum fuels (petrol or diesel); and also refers to any technology of powering an engine

that does not involve solely petroleum (e.g. electric car, hybrid electric vehicles, solar

powered)."
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mechanical pencil

barrel lead-advance mechanism lead (refill) refill eraser

clip finger grip
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humidity &  corrosion cause — effect
baker & bread producer — product
time & clock duration — measuring device
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cause — effect

material — product
material — property
material — state
process — product
process — instrument
process — method
process — patient
phenomenon — measurement
object — counteragent
object — container
object — material
object — quality

object — operation
object — characteristics
object — form

activity — place

suuundudauaulianunmeiunaldsaunruduiusnaglinsanuun Generic  uae Partitive

eRLERN

explosion — fall-out

steel-girder

glass — brittle

iron — corrosion

weaving — cloth

incision — scalpel

storage — freeze-dry

dying — textile

light — Watt

poison — antidote

tool — tool box

bridge —iron

petrol — high octane

drill bit — drilling

fuel — smokeless

book — paperback

coalmining — coalmine
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...Since the terminals have to be equipped with a printer, and of we do not want to

have to type the information ourselves, they also need to be equipped with a scanner.
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This technique (telephotocopy or facsimile) allows transmission of a copy of a
document (facsimile) from an issuing cenire to a receiving centre by means of a

telecommunication network.
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...laundering used to refer only to clothes, but in some parts of the coast it refers to

illegal financial activities.
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¥
=

srnausnasaazidannasalilil

EROO01 Concept: Eng:

Feature:

Conceptual Relation:

Extraction:

Synonym: Abbreviation: Grammatical Category:
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!
o o a o o7\

1. Entry No. (a1suiimesdwd) taennuuasiaresnluimilunisiunndayadniiiiu ER

I
o

(Extraction Record) AMHNAILFAILAT 3 UAN 1BNAIN 001 i EROO
% o A dll = o rdl 1 =®
2. Concept (N1W9iF) Ae TaranNIWAALNNNaIID
3. Eng R Aninsdang
4. Feature Af NNTLAAIANUNNEIDIANTAd 9B NLELNINL IuARsTayan 1147
. A o [ o rdl 1 =K o % o‘d‘
5. Conceptual Relation A8 A udNRusraanlwiAdnnaanaiuniuirlay
6. Extraction Aa 13UnaasAN i InLluadsdagyanim niaussunasnunesLsumtu
A a rdl ¥ o v A o o IS dl v v
7. Synonym Aa Awyin lgunuiulivisedAwimdaunnuluadsdeyanim
8. Abbreviation A8 fnwstianesdniimunylundadayanimw

9. Grammatical Category A8 Uszinnnelagnsniuesdng

L s

5.2 TfunTayaAny (Terminological Record)

u

2
2 =KX v 1

v
nstfunndayadniiiudunausearnnisiunndeyadnwiiiessiu Tnatuindeyannetiig

q

a
|
o o A o K

NeaAuAWaUsINaInnsiunndayadniiilesrunasAuadiAna nuuae 9B 9aue] Tuin

| v
G A

doyadniiiiueasiialunisdpiiuuazuaninadayaisunmneaiudniesraiusziden

[ %

v
Cabré (1998: 124) lFuristiunndayadnrieanidu 3 dssinnaudnsaiznisldanm a4l
1. tunindeyadwiinieaen (Monolingual Records)

2. funndeyadninsiaaanFenaulamieuiass (Monolingual Records with

equivalents) wansdayadnindanauilalunnimuil

o o

3. uuﬁmﬁﬂg@ﬁwﬁ@mmmu?wmﬂmm (Bilingual or Multilingual Records) LLMﬁ@Nﬂ@

'
o =<

ANTININNITUINNNEN

v K v 2 o rd‘ o A 173 dl A o K
ﬂ’]i“i.lu‘]fm‘ﬁ‘ﬂ&lﬂ@ﬂWVﬂuﬂ’]ﬁ‘ﬂi%N’)@ﬂWVIL?@Q?GHHMW@\N’]MW’]\?Lﬂ’ﬂﬂslfﬂ‘]_]ﬁ‘ﬁim‘ﬂ‘ﬂ 2 AR LUUNN

o '8

= % o = =
ﬂNﬂ@ﬂWWﬂ’]H’]LﬂﬂQW?@NﬂWLL‘]J@L‘V]H‘LIL@EI\‘I

e
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De

¥
o o

Cabré (1998: 139) szy31 tunindeyadniivialiavisznausaadeyanugiudasialili

49

o

1. Awil (Entry) A dAniinulundsdeyauazaslugiing e drduaiuinlvelugl
wnnastnfluanzenlaisesd to dud

2
6 o

2. WUAINHNURIANT (Reference of Term) LaA9318AZIDEIATDILDNANTANLANTTL
3. Usztnnnnalaennsal (Grammatical Category)

4. apdiays (Subject Area) anailuandayaialiinudw wadayataaianzluandays

il visewndeyadeaianizluandeyateadur s

6

5. ReNNUTALILNUTAaga98¢iN9 (Definition or context or both) DeNHNFAIALIUAIEIFANNA
[~3 v [ % % o él % U6 YV o a Y ] d‘ & U a o
1an endudnuesdausnaasaaudulildianuilug devadlugiilsclannanysnl uazfaaiidan
ARULUNINNNT

6. UTLM (Context) iflutFunitiauaminuvniaesdnsiliiied 9anngauazdniaungn n1s

[

WA AILFUN N EUTNUTAFRILTUN AU AL N aNaAaN178 U137 AnsTuuinisldeanuase anduly

dd‘ o/ cal a =® v dl =S ) ¥ QI a
ﬂmmﬁ‘wmmummmmgﬂLL‘1_|‘1_|mﬂmmumumnummqmmmevl,qmmmm

7. dwimiaupasiuldlunisnau (Equivalents in other languages) #1xnsaldwaniynau
= [ rdll dl o rai = = o dll ¥ Y a
A9 UNTH iR U sz W e AniimineuiAesiulAlunimau Inefessyyunasdneds
e 15sne

1
o o o

¥ =KX o a‘tﬂl = [ Aﬁl ¥ a KR o Qlld
8. NeaedvAniauluaa e (Cross-references) ANNAINLNBIARNDINIANNAUNN

v o A A v ' o
ANYNNE INA ALY WFaNNT I deusan L

1
= o o =K

9. fayaf11N193ANI91TUNN (Management data for the record) tludayananiugiiumin

%

o dl =2
A dunANTuIN
10. faianauuzaws| (Miscellaneous comments)

-dl a ¥ 431 o K ¥ % =2 o o
memmmmﬂmmﬂ@wugﬁﬂummumﬂmu@ ‘WVﬁ:ﬂﬂﬁlWﬂﬂﬂ?iﬁ@\‘iﬂﬂ@\‘mqﬂ‘%’]ﬂﬂ‘ﬁiﬂ’)@

a

v '
o & o o =X o =K =

-lf % ¥ o ¥ o o KR ¥ I3 a o -lzJ
NNATIULA E;J"\]ﬂﬂﬁ@\ﬁiﬁﬂﬁﬁumgﬂLLUUUMV]T']‘I]@NNZ\]FW\W] TINTLUASLRE AN
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TROO1 Eng: Thai:
Grammatical Category: Subject Field:

Definition:

lllustration:

Linguistic Specification:

Cross-reference:

Notes:

'
o A o & o & &

1. Entry Number A8 arfunaeddnyt ninuasianluimiluiunndeyadwiiilu TR

'
a

(Terminological Record) WAANsatIa ALENAN 001 Feansunaenlwirmiluiuindayadniiay

o o o o o & @ o oA v
M?Qﬂﬂz\nﬁucﬂ‘ﬂ'ﬂﬂﬂiuwﬁiﬂ,uuuﬂﬂﬂl'ﬂ%@ﬁwmLU@\W’]‘H

]
el

A o & o RPNy o & o o o P = o
2. Eng A® ﬂWV]ﬂ’]ﬁq@Qﬂq‘HmlﬂjL?ﬂﬂNIumﬁu @’]M?UU"I\?NIHWﬂuV]NﬁﬂL?ﬂﬂm’]ﬂﬂqqﬂu\ﬁﬂq

o v a A o rdld dl o o v K Y o c dl o rdl
@‘V]’]iﬂ‘l/‘l“ﬂ’]?ﬂé’]L@@ﬂﬁWVIVlNﬂQ’]ﬁJﬂQ\?Q@N’]LLZWNLﬂuﬂwmﬁﬂﬂiuuuﬂﬂﬂﬂ&lﬂ@ﬂwm LUANAMNANNN

'
o 1 %

puDgegaunaziiudnwinldiuetinandsnananda
3. Thai Aa AnsiiauiAaeluneEne
4. Grammatical Category A2 Uszinnnelagnnsniaasdng 1w Noun Verb ifludu

5. Subject Field Aa ladayanwudwiiu Taautauis lun1sanniseuLnlusieg e

dayaazin g ldanunsiudn Anitiudsngesdlwandeyalavivesesln
6. Definition A HeNwasn Al
. A o 1 ¥ o ¥ a o v
7. llustration Aa FaatieNslduANTIned9ERInARstay NI

8. Linguistic Specification wansdayanien1mnans iy Anvien dnusde Amsadn

Ly @ o o

9. Cross-reference wanIANiaL luszuLN W AN AN LA US A

10. Notes uanstayarnaiminlunisldanudn wu daandnviradesnidulunisldanm
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5.3 RATNLASUANLNUNNITLALI WL LN
5.3.1 HeNN

ISO Standard 704 Principles and methods of terminology (2000: 15) T#ANainA N8

= ” Y o dgl
“Penu” 1359

a gy ¥ dl v ! o r?;/ o o o‘d‘
“feny” Ae Tamnunusseanluririlazuanspanuansinsrean lwirdiuiua uimiaue
Tuszuuntuimdinesiu Ineinasinsdsuifinguninaesudssusadnidoulnnjavaginnnin

2R9A TN
ISO Standard 704 louiaansnieiianuly 2 Uszinn Aa

1. Intensional definitions tun sd@autisnuiaeliuazidsnnesnmuanemusilsznauii

d’f | o r%’/ o rall ! A 1 v dl % % o o c

BunTuimii Inasvynluimingandvzeas IndlAeangs LaanNAaeA AN raan TuiFY
dl Y @ ' o a‘d‘ = a o dy | o

WananglidiuauianAeaInuluiFlay n1sdeuiaNansusiiiun1sussengAnan oy

meluaaanluwied IneEuainansusialiauiednsislaniziansas [y

Lead pencil is a writing instrument whose graphite core is fixed in a wooden casing that

is removed for usage by sharpening.

@ Wy a . o o | = = Y =
%L‘M‘Lﬂmfn UeNUaN lead pencil U?iﬂﬁﬂ@m@ﬂﬁmﬁmﬂwﬂﬂfmL‘]Jul,mﬂ\‘m?_lu INUUAN

1 KR o

! 4
nanadedmgAuldUsenavauugofugae

|
1% A

2. Extensional definitions Lilun1s@auilanulnanaianedng fauﬁm‘iuwﬁuuumqmm@m

W hlszensld

Threatened species: critically endangered species, endangered species or vulnerable

species

o ' . a Ada A 2 o Ada A . o Y v
’Qqﬂm')@ﬁlq\iqglﬂﬂ QA1 ANNT m'ﬂgﬂ@ﬂﬁflm i%ENMNIAN @QN%QWWWT‘I@%IH@HW?']H‘HU?WHLL?\?

'
aala

QI aaa A 1 o QI dl 1 I
ZNNWWW][F]T’]@%IH@%M?’]EI ‘1/1 TRAINTN mmglmmwa@uu@

yananil Trimble (8190911 Pearson @ 1998 : 98-99) léuiidnwauzaasafianyls 4

Usziny Fatl
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v
o o

dsznaudaadaya 3 ot ldun A andudu

1. ARENNLLUNIEGNIG (Formal Definition)
29IANA (Class) azANUANENgTasANTIuA LAWY R ATlanuuuuiidayanaafudnsueni

£ dl s ¥ 1 . . .
AEAIW WEN wazieelamiinnsien1 1 An anemometer is a meteorological instrument that

registers the speed of wind on a dial or gage.
Usenaufnt ANVILAZANNUANFINTDY

RLNNLULNIN19NF (Semi-formal Definition)
o o o o o 4 2 V= = o o o o & A
wuansududeaiwsingu Ingldinisnaindeatsuduaesdns asainanawlu

2. AN
WNUUNLANNED
Py Dy Ay A e edd = ,
AINTALIUALILA vireldlAnnungadeeiudadina1ana 1M An anemometer registers the speed of

the wind on a dial or gage.
1aitflunenis (Non-formal Definition) tlsznaudaedaya 2 asne T

3. AUENNLULY
o & o & aax Py v o & A o A o o , .2
ANTILATANUTRIA NN AN 8 INRLAENTLANY YTALBNANIANHIULIAUNTAA AT LRI

doulunjinatluglaasAndanumunemieuiu (Synonym) 1w An arachnid is a spider.
fluplenunesugANANTLLLNI9N19%30

4. Adenuwuududau (Complex Definition) il
doya 3 ads ldun Jewla (Stipulation) 1w 1IA1 #0IUN @191 1iTe

= v =
wuunanenisulundn §
|1 ABN1700NRNWETYTUY azNTaBLNELANAN (Explication)

AYINMNIE FL71IR (Operation)
AuANan Al udn lufauvan

wiy gl dasyatina

5.3.2 UANLNUNANITH AL UL LNN
= [ o o o 1 . | % a
nsiguArBeNluniginlsuaaAniiuategluuy | sausaNaInutiad@es19ag

WAUNYNINUTAANIIYNIN AMNANNFIRNZ A UBBIRAANN sz N8 ANsileq vizaanAdsdayanim
105 hiaal T RSt ST

Tunsdnnnilszanadniizassnaufnasnunaaen §ade
FIIAABLIAINULINABEINEY NAUYNIHIRNIZNN YF0AIIYNIH 91 AnviusiazAinig
i B9NANIANBIUE

1.
a & ' v A ' 12 = [ 54
UHWNIQﬂﬂqﬂiﬁLLﬂzLMqumﬂLLZ‘]')‘M?@WM a9 Llrﬁ“?.l‘]_l NI UAIMHANIEURIANND
P
Ngn

o & v KX Y o . dgll ¥ :// A ° a dl
waenTuniA (Feature) Tuiiunndayadwiildessiu aanduaenAtdeuimunzas
T Ineinpouansnuzanan e

o = o a =3

BRI UAI RN
¥ dl v Y a d‘ dl 5%

IHannunasdnegaan ina i lideya

2. vndsladfinistianudwils g
Hayad

(Feature) Tuiluiindaya dwiidessuniiarsandaniuday
= > v T = ay o = o a o Y L = o X
PAsudiaugnsies antiuaslduannisauaianumniiivue ld aelnaazidanfal
o dgj

N

ISO Standard 704 (2000: 17-20) W@1aUANMNTINTAIsA RN 1A
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1. fensdesesunanluwiad lildesunaandssneunududnwinldmanu luimli iy
“coniferous” ANN3UANLLIAIN bearing cones vidaaannalilugnau uazliA1lau coniferous 91
. A v del | a o d” ] d‘ | a
tree bearing cones vsasulineannaiiugnau deuanwuzilimunzan Wasanidunisesune
mugddnst I ldesunadnduauiidanwuzadtisls Haunmanasaduiedi coniferous Ae Aulinily
ANEUTARNELTN

= o [ !

2. AN suiaNIaLA e lWwirl azfadAns A Nd NNt s e T AL uN T

1 1 1%
oA a 6 o =<

iriaw Mineades uaraFesvuunuiamindaluiamdiiueg Aeaunn

a

©

]
aAaa [ ¥ | =

3. Tunstndnisnauuaalanaesntuimiiuliognaundn wu Annuualilu

f v
Aaa

NIATFIUAINAUAD Anraztindenuiiusn Marn laani lunsm AN A NTUAINITDA B U1 T LU

v
o 4

o L o rdl ¥ a 14 1 ¥ 1 Z// a = 14 a dl L4
wluriAdan T ﬂummmma‘umuimmqmumummu N@X‘L&u@ﬁ:ﬁ]‘ﬂﬁﬂﬂ’]ﬂmiﬂluﬂ’]&lL‘W‘ﬂSL‘VI

Paualfatinansuda

4. Tunsaieszuunluiaiuaznislitenaiduszuy azsesiinisiivuadn sluwimllady
wlwimdnugundunfanuasidnlaiupaulisiesdinislifiann wazlunslifiannntuimiau) lu

P EATMEAINIT ﬁﬁﬁ@ﬂ%ﬁuiuﬁﬁﬁﬁugmﬁmﬂuﬁq Fatvadasadufein AL

5. Benuasazeuliiiuisssuunluwiminesunapuansurres uiatuar AN AU
[ o e‘zﬂl [ % A o 1 dl = a A Y & K
Auntuiriau) AvsAndenanizAuaneziauine I lunslauilen visewanaliiiudenau

uanaANuenuTuiAliaana Ny AR

1 1 '
= oA Oval

6. Heufasdu nrzdu warldlapauianvinfaznile wilunsdinaniile anuisadien

q

1
o [ %

a dl ¥ 4 = 1 L% V% % a o | L% a dl o Ly
uﬂWNVIsﬁUGﬁﬂuiﬂ Tpaivandn @gﬁl'ﬂx‘llﬂLﬂW’]Zﬂl‘ﬂH@W@’]Lﬂum‘ﬂ\‘]‘ﬂﬁ‘]_l'}ﬂLW@LL@@\?L@ﬂ@ﬂHW‘T@QNIu

v
1o < {

11170 daudlanaauniiudiiaasasunafos T A 13 lwiunninasansdwsisiu (Note) 1

a

EE

lead pencil
pencil whose graphite core is fixed in a wooden casing that is removed for usage by
sharpening.
NOTE To be used for writing or making marks, a lead pencil must be sharpened at least at one
end.
a % a = o e a 1 il/ 1Y 1 RXR a dl dl
7. umm:mmﬂﬁmﬂmeu‘lumﬁummmmu Imﬂummnmmmmmumumm

AdnEzane lunsiindnduseseiunaaudnenetiu Wldmaazidaalranisuenduanuiy

Weutiesnevn virald 1 luunndina sen1sAnyii (Note) 1t
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lead pencil

pencil whose wooden casing is fixed around graphite, a soft, black form of carbon.

ANAI9EINAzLiug) HAUANHAIEA8Y graphite wnsnidnunAag Aa a soft, black form of

carbon A3t AsAIFnAUANE LI lead pencil waztinli1d1dlulianuaes graphite wnu

8. HenupasAnyidasliszydayainaaiuguansuzaas e luaiAugandnvizesi
91 i Adensesn il pencil ladafusiasszyan pencil anauflulévia lead pencil via
mechanical pencil 1WszdtWiAY pencil NvaLWANGINANTIW AuANATELARHDSN WAL

ADILAD

ANBUZADIRLNN LN NNz AN

[ %

¥ S a o a dld 4 =2 o a dl 1
UANAINALABINANTUINAN LN LI IUNITLTAUATRLNNA ALY NITANE mumuﬂu

o

P | o G | = o o JRppy o o a A
WNNTANIN m&m;‘:’aﬁl”}\ﬂiu%‘l ﬂN@Qum'}ﬂiuﬂq?Lmﬂuﬂquﬂqﬂmﬂﬂ‘?ﬂ @ﬂjﬂ'mzm@\jﬂquﬂqﬂmim

1%

Ao X
WANIZANNANU

1. Circular_definitions tf11n13 1R luanenusi M u luiAiinieadunauTuiminaas

a o o= Yo oA o ool @ A o o ool & o
wazasunanluwiAinaesdng ldAnivisadulsenavaesdninute FanaeenTuiAinuis nnsli
a 1 dy | = 1 % dJ o o ! :l/ 1 4 1 ai o o rilz
UL RULT NN 1TNA128 19 N WLA S A WYINTIU VLNimﬂﬂ')’]ﬁJﬂﬁ‘x@'\\iLﬂ‘El')ﬂlINILW] AUNIARILAE

=X N dl = a o dg/ !
uATMANIAENNF e ude N luan el [

Renufanw:
virgin forest: Forest constituted of a natural tree stand
natural tree stand: stand of trees grown in a virgin forest
N A 9
HENNNONARN:
natural tree stand: stand of trees grown without interference by man

2. Incomplete definitions HeNNFaIaduiagiulsznavaaanlwiAlasnaasudaw Tduay

wirandreaninuly Hazivasin it nuiulianysnd

a

va dl v a A v o a o o‘d‘ =® % o‘d‘ 7 1
nslilenunndreaunnll Ae nsldAaresunanTwiminnuan s TR ulffag by
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mechanical pencil: writing instrument composed of a barrel and a refill

ArtenuindaAull Wesannldldsrydn refil iuwuule uazenafuaauianuieiaulsd

fngl 1 dannignau dannidindnuana s

doutegnnnuauifiuliiu Ae nsliteunldaseunquamanEuesinge veenTuimituls

ALNIATUAAL KU

mechanical pencil: writing instrument composed of a barrel, a lead refill and push-button

advance mechanism

Y A o

ARENNTanza9dn wlwirifesianmaiy push-button advance mechanism aannls bl
. , d ey »
ATBALUAQYN mechanical  pencil ﬂizmm@uj Adnalnusnwiiaann push-button  advance

mechanism
a dl % A
uﬂWNWQﬂMEQﬂﬂ

mechanical pencil: writing instrument composed of a barrel, a lead refill and a lead-

advance mechanism

' 1 1 '
a A

3. Negative definitions Henuaqsaiunefed@enuiuiaiily laldsey@anuluimiiuldy

viza e v
UeAITIAL:
deciduous tree: tree other than an evergreen tree
- & 9
HENNNDNAAN:

deciduous tree: tree that loses its foliage seasonally

aay LR

atinaleAnN neiNdeanandnamau il (non-existence) 19N Tui Al anafimau

o U va [ %3 del 1
ATLFag IR N AN 11

nonconformity: non-fulfilment of a specified requirement
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5.4 NISHIAURLTNANNLTAITDLUANAIIUNIGLADN

o

Adulaldinausiniailautianaed ISO 704: 2000 (17-20) Terminology work — Principles
and methods LardaLauaad Trimble (81904911 Pearson: 1998 : 98-99) TINA1204N13 AR ELNE
wazAneuzienzesn iimianisunluadadeyaniuwn undszgnadldiunis@autiaudniGes

o o A = = o dy
INUUFNANIUNNLIAAN TaalaaziBanaIl

b3 ]

1. msldaudnsuraesnwirdluiunndayadwiidesiu dailuarasunauluisiain
a ‘dl v dgl o o = a dl [ 17 dl 1 o A
vsuninuluadedeyanimidunugudrdnylunisteuilon wesannidudeyandiunisdniaen

WAY9T ATRLIAQNANIANITUE BN TUTTAITILT

2. nsldinausiaas 1ISO Standard 704 (2000: 17-20) waz Trimble (819914l Pearson : 1998

1 98-99) mﬁ@mmqéwﬁuﬁwvﬂmzu?wﬁwﬂumﬁﬁmﬂ@mm wivs T inausiaaa 1SO 704 (2000) #i
| o A %3 1 dl al a =l EZ~3 = 1 dl
2197 ATARLABNIANIEARMANHEUTLAUING 1E lun1 9@ e utaN wrauane IINNIA N LANFT

wenuTuiATTuaananu Wi ARY

o 1 ¥ o

fnatnaniulsdana natluasAnyt “Natural Gas Vehicle” @eineaanau lusiFiianetiu 2

o e A o—dl ¥ 6V a a 1 a = dgj a dl aji’/ (22
WAL Aa 208U AN TN TN ANENDENLALY WATHIZULTANGY 2 201 W 13 1 Lsianne
sRINTRUATILUTUWTARITA HRaafasuandniailiilu Natural Gas  Vehicle (1) @vag lungu
0N IdWATINUNIARNINRNaENAYY (U Natural Gas Vehicle (2) Teag lungusnausiin 14 v
PAWNIUNILAANLATNAIUAUAN LaLldeUReNuaNaanaIni i kad LA N LAN A8

Natural Gas Vehicle lunguiiiilis Dedicated Vehicle i Non-dedicated Vehicle sasinatinasialilil

#eNu989 Natural Gas Vehicle (1) uansIiisiudnag/lungu Dedicated Vehicle

A Natural Gas Vehicle (NGV) is a vehicle that operates on compressed (CNG) or

liquefied natural gas (LNG) in a vehicle dedicated to run only on that fuel.

#81u189 Natural Gas Vehicle (2) Nuand Iiisiudnag/lungu Non-Dedicated Vehicle

A Natural Gas Vehicle (NGV) is a vehicle that operates on both natural gas and gasoline

(called a dual-fuel or bi-fuel vehicle).

1%
a a

uanaNi Hen1ed Natural Gas Vehicle fauananivpaudniusiunluimiau luniae

RN AeN M N1 UIAAeY | compressed (CNG) liquefied natural gas (LNG) assinagnasa il
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“A Natural Gas Vehicle (NGV) is a vehicle that operates on compressed (CNG) or

liqguefied natural gas (LNG) in a vehicle dedicated to run only on that fuel.”

[ %

gnulnnuaived Trimble 1iu gRdeneneNAuATIuazngagauliilladn enaeausazd iy

1 v
o v v o

v v 1
WaiiuasursnTuiadldasuiouanysniuas g deniunluimiaunag luadudu

U

Indimsaii nasttlaanganastszneudaadnsnieABeuuuunienig (1) Tananis (2) uazll

Wun1anIg (3) anmaeeinaitu

LeNUeN Ethanol 2
O

Ethanol (ethyl alcohol, grain” alcohol) is a clear, colorless liquid./It is a renewable fuel

produced from plants. Ethanol is blended with gasoline to form an E85 blend.

o A

3. N7 MLaN419819849 (Reference materials) MAEIDIAUITDITOLUANANIUNIULADN WA

o v dl dl Y a 4 o " 1 o 1 ! 4 dl
m@m’]ﬂ?ﬂwﬂ@ﬁﬂammmmLW@SLMmmmmLm%mm‘mmwmﬂwmLmemmmmem bANAN

v
o 6 o o 9

ANy RANgFauviza lnaLAeaiuuin

o o

uanaInil fRAsdalananiasan slautemn llmsnzanaunszy i 1SO 704: 2000 gl

Fnati19n 19 de Ut NANT 30970 UANAIIWNIAN WNTluadAIIn “Alternative  Fuel

Vehicle” V3@ “sneIUBNAINILNINIADN"

r::l’u/ d’ 2 o dl‘ = o 3; a 124 N =
mE/um‘z/m/umzv@umﬂwm\?mgi//,z,m/@uu@nmu@mnwmmummy (Lmﬂf“]f@uuﬂs‘:ﬁ)l’,"ﬁﬂ)
= = o dl’ dl' ' o dl’ al‘ 1 1 [ 3 a) a ] N /]
wrninalulad lun1sduindeuaTesaudsawauaui lu lgdwasullnnasuee a9 113

LG W s0eus la1Fe s0eusWANIULANa el 1571

1. An alternative fuel vehicle is a vehicle that runs on a fuel other than "traditional" petroleum
fuels (petrol or diesel); and also refers to any technology of powering an engine that does not

involve solely petroleum (e.g. electric car, hybrid electric vehicles, solar powered). (CP17.txt)

2. Alternative-Fuel Vehicle (AFV): A vehicle either designed and manufactured by an original

equipment manufacturer or a converted vehicle designed to operate in either dual-fuel, flexible-

fuel, or dedicated modes on fuels other than gasoline or diesel. This does not include a

conventional vehicle that is limited to operation on blended or reformulated gasoline fuels.

(CP20.txt)
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EC = Entity — Converter

EF = Entity — Form

EO = Entity — Operator

EP = Entity — Parameter

GenE = Generator — Energy

GenU = Generator — Utilization

GS = General — Specific

OmPI = Operating mode — Platform

PW = Part — Whole
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Conventional fuel

Alternative Fuel Vehicle

Alternative fuel

GS

EC = Entity — Converter
EF = Entity — Form
EO = Entity — Operator
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ERO001 Concept: Alternative Fuel Vehicle Eng: Alternative Fuel Vehicle

T
o % o

rall A dl = [ Zj/ a (2] al al
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Conceptual Relation:

Conventional fuel

Alternative Fuel Vehicle EO

Alternative fuel

Extraction:

1. An alternative fuel vehicle is a vehicle that runs on a fuel other than "traditional" petroleum fuels
(petrol or diesel); and also refers to any technology of powering an engine that does not involve

solely petroleum (e.g. electric car, hybrid electric vehicles, solar powered). (CP17.txt)

2. Alternative-Fuel Vehicle (AFV): A vehicle either designed and manufactured by an original
equipment manufacturer or a converted vehicle designed to operate in either dual-fuel, flexible-
fuel, or dedicated modes on fuels other than gasoline or diesel. This does not include a
conventional vehicle that is limited to operation on blended or reformulated gasoline fuels.

(CP20.txt)

Synonym Term: - Abbreviation: AFV Grammatical Category: Noun
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ER002 Concept: Conventional fuel Eng: Conventional fuel

Feature: NANIUALANA I N2 ueAausnausiall Taun whalsay uazhma

Conceptual Relation:

Conventional fuel

Alternative Fuel Vehicle EO

Alternative fuel

Extraction:

1. Aftermarket Vehicle Converters - organizations that convert vehicles from operating on a
traditional fuel (gasoline or petroleum-based diesel) to operate on an alternative transportation

(ATF) or from one ATF to another ATF. (CP12.txt)

2. Several fuels are considered alternative transportation fuels by the federal government. These
fuels are electricity, natural gas, propane (liquefied petroleum gas, or LPG), ethanol, methanol,
biodiesel, and hydrogen. Some of these fuels are similar to conventional fuels, and can be used

in conventional vehicles with little or no modification to the vehicle (CP27.txt)

Synonym Term: Traditional fuel (CP12.txt) | Abbreviation: - Grammatical Category: Noun
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ERO003 Concept: Alternative fuel Eng: Alternative fuel

Feature: WAt ugiuuvauuanmiiaanuialauuazhaa T9inantindullingaan waunumani
dsznausatniunmagonin i teniuea lalasian wniues Agsssuais (LUUSALATLLL

Wan) hasingm

Conceptual Relation:

Conventional fuel

Alternative Fuel Vehicle EO

Alternative fuel

Extraction:

1. In general, alternative fuels are defined as fuels other than gasoline and diesel fuel. More
specifically, alternative fuels include the following as defined by the Energy Policy Act of 1992
(EPAct): biodiesel, electricity, ethanol, hydrogen, methanol, natural gas (in compressed or

liquefied form), and propane. (CP03.txt)

2. Alternative fuels are vehicle fuels that aren't made from petroleum. There are many kinds of

fuels that vehicles can run on that aren't made from petroleum. (CP45.txt)

Synonym Term: Non-petroleum based fuel
Abbreviation: - Grammatical Category: Noun
(CP14.txt)
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ER004 Concept: Natural gas Eng: Natural gas

Feature: Uszinneinsniianaandsnuniaiaan avetluglasstianiudiunanaesansilszna

lalaspnsueuaiinsinee dowlvaiduiimu wuldluwesinmvzessndnenszusunisnauinduay e
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AILAN

Conceptual Relation:

Alternative fuel

Natural gas P-Series Hydrogen Electricity Biofuel

Extraction:

1. Natural gas is a mixture of hydrocarbons, mainly methane. It can be produced either from gas
wells or in conjunction with crude oil production. Natural gas is a clean burning, domestically
produced fuel that generates significantly less carbon monoxide, carbon dioxide, particulate

matter, and nitrous oxide compared to similar fossil fuel vehicles. (CPO1.txt)

2. Natural gas is a fossil fuel and can be found by itself or in association with crude oil or
hydrocarbon condensates - gases that liquefy at normal atmosphere pressures and closely

resemble mineral spirits. (CP15.txt)

Synonym Term: - Abbreviation: NG Grammatical Category; Noun
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ERO005 Concept: P-Series Eng: P-Series

Feature: Uszinneiaaniisraandsauniaaaniifluzaavaqla preanmuseudng 89-93 iy
s0EU I imawaILU LR aveu Usenausaafingsssuanfiiaciaaas 35 lan1uaaianay 45 49u7
wineFaraz 25 uanslsznevwiiawmnalalasiadunldandonas deisunmundsanunyuiney

v
uazluldoudsznavaastinguilingas

Conceptual Relation:

Alternative fuel

/ / y \\

Natural gas P-Series Hydrogen Electricity Biofuel

Extraction:

1. P-series fuels are clear liquid fuels, between 89 and 93 octane, designed to be used in flex-
fuel vehicles (FFVs). They are a blend of 35 percent natural gas liquids (pentanes plus) and 45
percent ethanol, with the remaining 25 percent a biomass-derived co-solvent

methyltetrahydrofuran (MeTHF). (CP58.txt)

2. P-Series fuel is a blend of natural gas liquids (pentanes plus), ethanol, and the biomass-
derived co-solvent methyltetrahydrofuran (MeTHF), all of which are domestically produced,

renewable and nonpetroleum ingredients. (CP14.txt)

Synonym Term: - Abbreviation: - Grammatical Category: Noun




81

ERO006

Concept: Hydrogen

Eng: Hydrogen

Feature: Uszinndaauilaaaandsaruniaaaniiusigadl wuxinluansaunsd Tnaenizly

anstsznavlalasrnfueu daiuaisseneud Ay udemassine) wu uialedu Arasssuais

a ¥ 1 o a dl o Y @ del a % a Y A
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n7ran MLsHIWAN

Conceptual Relation:

Alternative fuel

Natural gas

P-Series

Hydrogen

Electricity Biofuel

Extraction:

1. Hydrogen is a simple, abundant element found in organic matter, notably in the hydrocarbons

that make up many of our fuels, such as gasoline, natural gas, methanol, and propane. (CP0O1.txt)

2. Hydrogen is a chemical that can be produced using any primary energy source. Its use as a

fuel could lead to lower emissions of pollutants and greenhouse gases. (CP09.txt)

Synonym Term:

Abbreviation: -

Grammatical Category: Noun
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ERO007 Concept: Electricity Eng: Electricity

Feature: szinneaanilazaandsnuniaaenaailundsunifinaindjizeinistszq iy dns
4 = =3 a Y Y dl o a a‘d’l a | o o d‘
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Conceptual Relation:

Alternative fuel

/ / y \.\

Natural gas P-Series Hydrogen Electricity Biofuel

Extraction:
1. Electricity: Energy arising from electric charge interaction. Electricity is usually provided by

batteries, but can be provided by generators, fuel cells or electrical conductors. (CP20.txt)

2. Electricity is combined with an electric motor to produce mechanical power for driving a

vehicle. (CP03.txt)

3. To use electricity as a fuel, a battery on board the vehicle is essential. The battery is charged

by connection to the power grid. (CP57.txt)

Synonym Term: - Abbreviation: - Grammatical Category: Noun
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ER008 Concept: Biofuel Eng: Biofuel

a 6o
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Conceptual Relation:

Alternative fuel

/ / y \.\

Natural gas P-Series Hydrogen Electricity Biofuel

Extraction:

1. Biofuel: Renewable fuel, either solid, liquid, or gaseous. (CP36.txt)

2. Biofuels are renewable since they are produced from biomass - organic matter, such as
plants. They generate about the same amount of carbon dioxide (a greenhouse gas) from the
tailpipe as fossil fuels, but the plants that are grown to produce the biofuels actually remove

carbon dioxide from the atmosphere. (CPO1.txt)

3. Biofuels can be used blended with gasoline or diesel, or unblended, depending on the type of

biofuel. (CP05.txt)

3. Most biofuels - alcohols, biogas and biodiesel - can be used as motor fuels either as blending

components or as is. (CP36.txt)

Synonym Term: - Abbreviation: - Grammatical Category: Noun
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ERO009 Concept: Compressed Natural Gas | Eng: Compressed Natural Gas

Feature: tsvinvelasiilaaadinasssuanANtnuISac08LsaAuge9e1dne 2000-3600 Uausse
ng 3 24 = o dl o Y @ del a dqj 23 ¥
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Conceptual Relation:

Compressed Natural Gas

GS

Natural gas

\ 4

Liquefied Natural Gas

Liquefied Petroleum Gas

Extraction:

1. Compressed Natural Gas (CNG): Natural gas that has been compressed under high
pressures, typically between 2000 and 3600 psi, held in a container. The gas expands when

released for use as a fuel. (CP55.txt)

2. High pressure compressed natural gas, mainly composed of methane, that is used to fuel

normal combustion engines instead of gasoline. (CP17.txt)

3. Compressed Natural Gas (CNG): Natural gas compressed to a volume and density that is
practical as a portable fuel supply (even when compressed, natural gas is not a liquid).

(CP20.txt)

Synonym Term: - Abbreviation: CNG Grammatical Category: Noun
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ERO010 Concept: Liquefied Natural Gas Eng: Liquefied Natural Gas

Feature: szinmeasuilsnastinasssuanangnin ey luannsasmassasauifiudnngumuns -
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Conceptual Relation:

Compressed Natural Gas

GS

A 4

Natural gas Liquefied Natural Gas

Liquefied Petroleum Gas

Extraction:

1. LNG is natural gas that has been liquefied for easy storage or transport. Natural gas is turned
into a liquid by extreme cooling to minus 327.2 degrees Fahrenheit. LNG is almost pure methane,
and because it is a liquid, has an energy storage density much closer to gasoline than CNG.

(CP15.1xt)

2. LNG is a very clean fuel since no water vapor or sulfur compounds can survive the liquefaction

process. (CP56.txt)

3. LNG is made by refrigerating natural gas to condense it into a liquid. The liquid form is much

more dense than natural gas or CNG. (CP45.txt)

Synonym Term: - Abbreviation: LNG Grammatical Category: Noun
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ERO11 Concept: Liquefied Petroleum Gas | Eng: Liquefied Petroleum Gas

Feature: Uszinneaanilaaasniaassnaii dsznausaainsinuiidunan Wunananilsgann
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Conceptual Relation:
Compressed Natural Gas

GS

y

Natural gas —»| Liquefied Petroleum Gas

Liquefied Natural Gas

Extraction:

1. Liquefied petroleum gas (LPG), commonly called propane, is a mixture of at least 90 percent
propane, 2.5 percent butane and higher hydrocarbons, and ethane and propylene make up the
remaining balance. It is a byproduct of natural gas processing and/or petroleum refining.

(CPO1.txt)

2. Propane, or liquefied petroleum gas (LPG), is a naturally occurring by-product of natural gas
processing and petroleum refining. It is the third most common used vehicle fuel behind

gasoline and diesel. (CP14.txt)

3. Stored under pressure inside a tank, propane turns into a colorless, odorless liquid. (CP14.txt)

Synonym Term: Propane (CP01.txt) | Abbreviation: LPG Grammatical Category: Noun

ZJ/ =l 1 dl o v | da/ a 6
Note: UNNATILTENIN autogas Wathun dumamasTusnaus
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ERO012 Concept: Biofuel Eng: Biofuel

% T
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Conceptual Relation:
Biofuel
/ £ \
\ 4
Biodiesel Biogas Alcohol

Extraction:

1. Biodiesel is a liquid diesel fuel that can be produced from a variety of renewable sources such
as vegetable oils, animal fats, or recycled greases. Biodiesel is typically blended with
conventional diesel fuel in mixtures of 20% or less biodiesel with conventional diesel. Biodiesel
has flammability properties roughly equivalent to diesel fuel, but is less toxic than petroleum

diesel. (CP03.txt)

2. Biodiesel: any liquid biofuel suitable as a diesel fuel substitute or diesel fuel additive or
extender. A diesel substitute made from transesterification of oils of vegetables such as
soybeans, rapeseed, or sunflowers (end product known as methyl ester) or from animal tallow

(end product known as methyl tallowate). (CP20.txt)

Synonym Term: - Abbreviation: - Grammatical Category: Noun
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ERO013 Concept: Biogas Eng: Biogas

d” a 2] d‘ v 1 al a oI/
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Conceptual Relation:
Biofuel
/ EF \
A4
Biodiesel Biogas Alcohol

Extraction:

1. Biogas is the gaseous product of the anaerobic digestion (decomposition without oxygen) of
organic matter. It is typically made up of 50-80% methane, 20-50% carbon dioxide, and traces of
gases such as hydrogen, carbon monoxide, and nitrogen. In contrast, natural gas is typically
made up of more than 70% methane, with most of the rest being other hydrocarbons (such as
propane and butane) and only small amounts of carbon dioxide and other contaminants. Biogas

is sometimes called swamp gas, landfill gas, or digester gas. (CP19.txt)

2. Biogas is often classified as a first generation biofuel, based on the rather simple production
process. However, biogas is a high quality clean fuel. Cleaned biogas can, unlike other first

generation biofuels, substitute natural gas up to 100% in vehicle applications. (CP36.txt)

Synonym Term: swamp gas, landfill gas
Abbreviation: - Grammatical Category: Noun

digester gas (CP19.txt)
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ERO14 Concept: Alcohol Eng: Alcohol
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Conceptual Relation:
Biofuel
/ EF \
v
Biodiesel Biogas Alcohol

Extraction:

1. Alcohols (methanol, ethanol) can be used either for blending into gasoline and, with some

preconditions, as a fuel itself. Alcohol is characterized by:

- high octane rating

- oxygen contained in the alcohol enhances combustion to some extent
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- heat value 45-60% of that of gasoline

- high latent heat of evaporation

- poor lubricity

- increases gasoline vapor pressure when used for low-level blending

- polar compound, may cause corrosion

- modified engines can run on neat or almost neat alcohol.

Alcohols have a long tradition as racing fuels. The cooling effect (high latent heat of evaporation)
and high octane rating make it possible to increase engine output compared with gasoline. For

general use fuel alcohol is typically blended with 15% gasoline (E85, M85). (CP36.txt)

2. Alcohol fuels are produced by fermentation of sugars derived from wheat, corn, sugar beets,
sugar cane, molasses and any sugar or starch that alcoholic beverages can be made from (like

potato and fruit waste, etc.). (CP17.txt)

Synonym Term: - Abbreviation: - Grammatical Category: Noun
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ERO15 Concept: Ethanol Eng: Ethanol
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Conceptual Relation:

Alcohol
/ GS \
v
Ethanol Methanol Butanol
PW GS
v
Gasohol Biobutanol

Extraction:

1. Ethanol (ethyl alcohol, grain alcohol) is a clear, colorless liquid. It is a renewable fuel produced
from plants. Ethanol is blended with gasoline to form an E85 blend (85% ethanol and 15%
gasoline). Ethanol has fewer emissions than gasoline and is rapidly biodegraded in surface

water, ground-water and soil. (CP23.txt)

2. Gasohol is a blend of unleaded gasoline and 10 percent ethanol - ethyl or grain alcohol.

(CP15.txt)

3. Ethanol is widely used for blending into gasoline. With ethanol concentrations up to some 10%
normally no vehicle modifications are needed. Ethanol is preferred over methanol for better

stability and water tolerance, smaller risk of corrosion, and lower toxicity. (CP36.txt)

Synonym Term: Ethyl alcohol,
Abbreviation: - Grammatical Category: Noun
Grain alcohol (CP23.txt)

Note: laqiiuaniueasnisnlduaniuuialsauludndouienas 10 auivFeaas 85
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ER016

Concept: Methanol

Eng: Methanol
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Conceptual Relation:

Alcohol

e

Ethanol Methanol Butanol
PW GS
A 4
Gasohol Biobutanol

Extraction:

1. Methanol is another liquid alcohol fuel (commonly referred to as wood alcohol). (CP03.txt)

2. Methanol, the simplest alcohol, is also called wood alcohol. It is usually derived from natural

gas, but can also be derived from coal or biomass. As a fuel, methanol is most often used as a

blend with gasoline called M85 (85% methanol, 15% gasoline), although the fuel can also be

used in an almost pure (neat) form called M100. (CP27.txt)

Synonym Term: Methyl alcohol (CP15.txt)

Abbreviation: -

Grammatical Category: Noun
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ERO17 Concept: Butanol Eng: Butanol
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Conceptual Relation:

Alcohol
Y
Ethanol Methanol Butanol
PW GS
v
Gasohol Biobutanol

Extraction:

1. Butanol is formed by ABE fermentation (acetone, butanol, ethanol) and experimental
modifications of the process show potentially high net energy gains with butanol as the only
liquid product. Butanol will produce more energy and allegedly can be burned "straight" in
existing gasoline engines (without modification to the engine or car), and is less corrosive and

less water soluble than ethanol, and could be distributed via existing infrastructures. (CP17.txt)

2. Biologically produced alcohols, most commonly ethanol, and less commonly propanol and
butanol, are produced by the action of microorganisms and enzymes through the fermentation of

sugars or starches (easiest), or cellulose (which is more difficult). (CP17.txt)

Synonym Term: - Abbreviation: - Grammatical Category: Noun
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ERO18 Concept: Gasohol Eng: Gasohol

Feature: amasnlsznauseauialaanlda1sneiaiueniues (@Ha YiTansy waneges) 5asay

10

Conceptual Relation

Alcohol
\4
Ethanol Methanol Butanol
PW GS
A\ 4
Gasohol Biobutanol

Extraction:

1. Gasohol is a blend of unleaded gasoline and 10 percent ethanol - ethyl or grain alcohol

(CP15.txt)

2. The main use of ethanol is for gasohol (a blend of 90 percent unleaded gasoline and 10
percent ethanol) and for lower blends of ethanol to meet oxygenated gasoline requirements.

(CP43.txt)

3. Gasohol: In the United States, gasohol refers to gasoline that contains 10% ethanol by volume.
This term was used in the late 1970s and early 1980s but has been largely replaced by terms
such as E-10 Unleaded with Ethanol, Super Unleaded Plus Ethanol or Unleaded Plus Ethanol.
(CP55.txt)

Synonym Term: - Abbreviation: - Grammatical Category: Noun

2
=R

o = a o A o = o A A o o
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95

ERO19 Concept: Biobutanol Eng: Biobutanol
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[ d” a & dl U dl &Y a = ‘vadl Y o 24 = v
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Conceptual Relation

Alcohol
A\ 4
Ethanol Methanol Butanol
PW GS
Gasohol Biobutanol

Extraction:

1. Biobutanol is butanol produced from biomass feedstocks. Like ethanol, biobutanol is a liquid
alcohol fuel that can be used in today's gasoline-powered internal combustion engines. The
properties of biobutanol make it highly amenable to blending with gasoline. It is also compatible
with ethanol blending and can improve the blending of ethanol with gasoline. The energy content

of biobutanol is 10 to 20 percent lower than that of gasoline. (CP19.txt)

2. Biobutanol (also called biogasoline) is often claimed to provide a direct replacement for
gasoline, because it can be used directly in a gasoline engine (in a similar way to biodiesel in

diesel engines). (CP19.txt)

Synonym Term: Biogasoline (CP19.txt) | Abbreviation: - Grammatical Category: Noun
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ERO020 Concept: Fuel cell Eng: Fuel cell

T
a a4
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Conceptual Relation: . _
Drive train
WP
v
EC GenE
Hydrogen > Fuel cell > Electricity

Extraction:

1. A fuel cell is an electrochemical device that uses hydrogen (or a hydrogen-rich fuel) and
oxygen to produce electricity. It is physically and chemically similar to a battery, but as the name

implies, fuel cells make use of an input fuel. (CP09.txt)

2. A single fuel cell consists of an electrolyte and two catalyst-coated electrodes (a porous anode

and cathode) (CP16.txt)

3. Fuel cell vehicles utilize fuel cells and hydrogen to generate power to propel the vehicle.

(CP14.txt)

4. Hydrogen vehicles have either combustion engines that burn hydrogen directly, or they are

electric vehicles using fuel cells requiring hydrogen. (CP43.txt)

4. Fuel cells are convenient in electrical hybrid applications since they can be used in tandem

with other electricity generating devices. (CP44.ixt)

5. The drive train for a parallel hybrid is more complex than that of a series hybrid as both the
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electric motor and the APU must be mechanically linked to the driveshaft. Since parallel hybrids
only work with APU's that produce a mechanical output, fuel cells cannot be used for this option.

(CP44.txt)

6. ICE as a prime mover could be replaced by alternative solutions such as fuel cell, which is an
interesting option as it directly produces electricity and could then be easily implemented in a
series hybrid architecture. A hybrid system can be structured in several different ways, e.g.
series or parallel, with combustion engines or fuel cells, with different proportion between the
power of the primary energy converter and the power of the secondary energy

converter.(CP13.txt)

Synonym Term: - Abbreviation: - Grammatical Category: Noun




MAIN CHART 2: ﬂszmmnﬂuﬁwﬁw'\um\na@n

Natural Gas Vehicle (1)

GS

Dedicated Vehicle

GS

Alternative Fuel Vehicle

GS GS

Non-Dedicated Vehicle

Electric Vehicle

/

Hydrogen Vehicle . \wp

98

Fuel cell

Fuel Cell Vehicle %

GS

General — Specific

GenU Generator — Utilization

WP Whole — Part

v

Flexible Fuel Vehicle

Bi-Fuel Vehicle
GS
/ \\‘4
Hybrid Natural
Electric Gas Vehicle
Vehicle (2)
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ERO021 Concept: Dedicated Vehicle Eng: Dedicated Vehicle
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Conceptual Relation:

Dedicated Vehicle

Alternative Fuel Vehicle GS

Non-Dedicated Vehicle

Extraction:

1. Dedicated vehicles are built to run exclusively on one alternative fuel, and as a result require
fewer components. This design strategy also permits the engine/fuel system to be optimized for

the alternative fuel. (CP43.txt)

2. Generally, dedicated vehicles provide superior emissions and performance results because

their design has been optimized for operation on only one fuel. (CP55.txt)

3. Propane, LNG, and electric (treating nonhybrids as dedicated) vehicles have larger

concentrations of dedicated vehicles. (CP32.txt)

Synonym Term: - Abbreviation: - Grammatical Category: Noun
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ER022 Concept: Non-dedicated Vehicle Eng: Non-dedicated Vehicle

4
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Conceptual Relation:

Dedicated Vehicle

Alternative Fuel Vehicle GS

Non-Dedicated Vehicle

Extraction:

1. Non-dedicated vehicles can be: (1) bi-fueled vehicles, which can operate on either an
alternative fuel or a conventional fuel, but not at the same time, and have separate on-board
storage systems for each fuel; (2) flexible (or variable) fueled vehicles, which can operate on

either an alternative or conventional fuel or on a combination. (CP32.txt)

2. Electric hybrids and fuel cell vehicles, which operate on electricity and another fuel, are

considered non-dedicated vehicles. (CP32.txt)

3. Vehicles designed for CNG and alcohols are more often non-dedicated vehicles. By vehicle

type, autos are mostly non-dedicated vehicles. (CP32.txt)

Synonym Term: - Abbreviation: - Grammatical Category: Noun
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ERO023 Concept: Natural Gas Vehicle (1) Eng: Natural Gas Vehicle (1)

Feature: 2081 UANAINUNIULADNTUANTNN A ma7suT ATl Ldanas lagaanwuuNi lddumnant

FNERNTEIINTNRAPA (TLEUA) UIBANTEIINTNRANAY (LOALBUA) 191111

Conceptual Relation:

Natural Gas Vehicle (1)

GS

Dedicated Vehicle Electric Vehicle

A 4

Hydrogen Vehicle

Extraction:

1. A Natural Gas Vehicle (NGV) is a vehicle that operates on compressed (CNG) or liquefied

natural gas (LNG) in a vehicle dedicated to run only on that fuel. (CP15.txt)

2. NGV engines operate on the same principles as gasoline fueled vehicles, and in most

instances are just modified gasoline engines. (CP22.txt)

3. Compared with vehicles fueled with conventional diesel and gasoline, NGVs can produce

significantly lower amounts of harmful emissions. (CP19.txt)

Synonym Term: Abbreviation: NGV Grammatical Category: Noun
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ER024 Concept: Electric Vehicle Eng: Electric Vehicle
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Conceptual Relation:
Natural Gas Vehicle (1)

GS
Dedicated Vehicle » Electric Vehicle

Hydrogen Vehicle

Extraction:

1. Electric vehicles (EVs) are propelled by an electric motor (or motors) powered by
rechargeable battery packs. Electric motors have several advantages over internal combustion
engines (ICEs). Most EVs can only go 150 miles (or less) before recharging - gasoline vehicles

can go over 300 miles before refueling. (CP18.txt)

2. Battery-operated electric vehicles are sometimes referred to as zero emission vehicles
because they do not directly pollute through tailpipe emissions, fuel evaporation, fuel refining, or

fuel transport to service stations. (CP24.txt)

3. An Electric Vehicle (EV) or Battery Electric Vehicle (BEV) can be defined as a vehicle that uses

chemical energy stored in rechargeable battery packs. (CP14.txt)

Synonym Term: Battery Electric Vehicle

(BEV) (CP14.txt)
Abbreviation: EV | Grammatical Category: Noun
Zero Emission Vehicle

(CP24.txt)
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ERO025 Concept: Hydrogen Vehicle Eng: Hydrogen Vehicle
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Conceptual Relation:

Natural Gas Vehicle (1)

GS

Dedicated Vehicle Electric Vehicle

A 4

Hydrogen Vehicle

Extraction:

1. A hydrogen car is an automobile which uses hydrogen as its primary source of power for
locomotion. These cars generally use the hydrogen in one of two methods: combustion or fuel-
cell conversion. In combustion, the hydrogen is "burned" in engines in fundamentally the same
method as traditional gasoline cars. In fuel-cell conversion, the hydrogen is turned into electricity
through fuel cells which then powers electric motors. With either method, the only byproduct from

the spent hydrogen is water. (CP17.txt)

2. Hydrogen vehicles have either combustion engines that burn hydrogen directly, or they are

electric vehicles using fuel cells requiring hydrogen. (CP43.txt)

Synonym Term: - Abbreviation: - Grammatical Category: Noun
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ERO026 Concept: Fuel Cell Vehicle Eng: Fuel Cell Vehicle
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Conceptual Relation:
/ Fuel Cell Vehicle

GS
Flexible Fuel Vehicle

A 4

Non-dedicated Vehicle

™ Bi-Fuel Vehicle

Extraction:

1. Like battery-electric vehicles, FCVs are propelled by electric motors. But while battery electric
vehicles use electricity from an external source (and store it in a battery), FCVs create their own
electricity. Fuel cells onboard the vehicle creates electricity through a chemical process using
hydrogen fuel and oxygen from the air. FCVs can be fueled with pure hydrogen gas stored
onboard in high-pressure tanks. They also can be fueled with hydrogen-rich fuels; such as
methanol, natural gas, or even gasoline; but these fuels must first be converted into hydrogen

gas.(CP18.txt)

2. Fuel cell vehicles utilize fuel cells and hydrogen to generate power to propel the vehicle.
Hydrogen is stored in onboard fuel tanks. Inside the fuel cell, hydrogen and oxygen combine to
produce electricity, which is stored in a battery and powers the electric motor of the vehicle.

(CP14.txt)

Synonym Term: - Abbreviation: FCV Grammatical Category: Noun
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ERO027 Concept: Flexible Fuel Vehicle Eng: Flexible Fuel Vehicle
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Conceptual Relation:

/ Fuel Cell Vehicle

GS
Non-dedicated Vehicle » Flexible Fuel Vehicle

™ Bi-Fuel Vehicle

Extraction:

1. An FFV, as its name implies, has the flexibility of running on more than one type of fuel. FFVs
can be fueled with unleaded gasoline, E85, or any combination of the two. Like conventional

gasoline vehicles, FFVs have a single fuel tank, fuel system, and engine. (CP01.txt)

2. The FFV system requires a fuel detection system based on either a physical or virtual fuel

sensor to determine fuel alcohol concentration. (CP36.txt)

3. Unlike natural gas and propane bi-fuel vehicles, flexible fuel vehicles contain one fueling
system, which is made up of ethanol compatible components and is set to accommodate the

higher oxygen content of E85. (CP19.txt)

Synonym Term: Flex Fuel Vehicle
Abbreviation: FFV Grammatical Category: Noun

(CP33.txt)
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ER028 Concept: Bi-Fuel Vehicle Eng: Bi-Fuel Vehicle
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Conceptual Relation:

/ Fuel Cell Vehicle

GS

Non-dedicated Vehicle Flexible Fuel Vehicle

A 4

™ Bi-Fuel Vehicle

Extraction:

1. Bi-fuel Vehicle: A vehicle with two separate fuel systems designed to run on either an

alternative fuel, or gasoline or diesel, using only one fuel at a time. (CP55.txt)

2. Vehicles capable of operating either on an alternative fuel, a conventional fuel or both,

simultaneously using two fuel systems commonly called bi-fuel vehicles. (CP55.txt)

3. An example of a bi-fuel vehicle would be a vehicle that uses gasoline and natural gas in the
same engine and where the on-board computer draws from the selected fuel tank based on fuel

volume. (CP21.txt)

4. A Natural Gas Vehicle (NGV) is a vehicle that operates on both natural gas and gasoline

(called a dual-fuel or bi-fuel vehicle). (CP15.txt)

Synonym Term: Dual-fuel vehicle Abbreviation: - Grammatical Category: Noun
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ERO029 Concept: Natural Gas Vehicle (2) Eng: Natural Gas Vehicle (2)
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Conceptual Relation:

Bi-Fuel Vehicle
/”// G\
Yot
Natural Gas Vehicle (2) Hybrid Electric Vehicle

Extraction:

1. Bi-fuel NGVs have two separate fueling systems that enable the vehicle to use either natural

gas or a conventional fuel (gasoline or diesel). (CP16.txt)

2. A Natural Gas Vehicle (NGV) is a vehicle that operates on both natural gas and gasoline

(called a dual-fuel or bi-fuel vehicle). (CP15.txt)

Synonym Term: - Abbreviation: NGV Grammatical Category: Noun
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ERO030 Concept: Hybrid Electric Vehicle Eng: Hybrid Electric Vehicle
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Conceptual Relation:

Bi-Fuel Vehicle
,*”//‘ G\
"
Natural Gas Vehicle (2) Hybrid Electric Vehicle

Extraction:

1. HEVs are powered by two energy sources-an energy conversion unit (such as an internal
combustion engine or fuel cell) and an energy storage device (such as batteries or ultra
capacitors). The energy conversion unit may be powered by gasoline, methanol, CNG,

hydrogen, or another alternative fuel.

- HEVs have the potential to be two to three times more fuel efficient than conventional vehicles.

(CP21.txt)

2. Important characteristics of an HEV motor include good drive control and fault tolerance, as
well as low noise and high efficiency. Other characteristics include flexibility in relation to voltage

fluctuations and acceptable mass production costs. (CP16.txt)

Synonym Term: - Abbreviation: HEV Grammatical Category: Noun
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Mini Hybrid Mild Hybrid Full Hybrid Plug-in Hybrid
OmPI
Drive train
Energy storage
Series Hybrid
system GS
Internal Combustion Parallel Hybrid
Engine ; '
/ ' Series-Parallel Hybrid
Electric motor ,” ,:
o
; Generator .'I Regenerative
ower v: Braking
electronics
Fuel Cell
EP = Entity — Parameter WP = Whole — Part
OmPI = Operating mode — Platform

GS = Generic — Specific
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ERO031 Concept: Hybridization Eng: Hybridization

% 1 g o/ o o/ dl a )
Feature: FI1LNTTLAUNITHANNAIUNNIAIANNNALARF NN LAz LATRIaUF lus DL LaLFe TauNansnin
ANARAIUABINAIN IFanUamas Wi HaReuAUAA9ianNe WiTassAuni1FlEnasauIninlunng

dundeu wiadssnneas sy Full Hybrid, Mild Hybrid, Mini Hybrid tlaPlug-In Hybrid

Conceptual Relation:

Hybrid Electric Vehicle

EP

\ 4

Hybridization

/ A/GS\A \

Mini Hybrid Mild Hybrid Full Hybrid Plug-in Hybrid

Extraction:

1. Degree of hybridization - The fraction of total rated power provided by the electric traction

drive components. (CP11.txt)
2. Hybridization determines the split in power between the engine and motor. (CP57.txt)

3. The degree of hybridization is used to describe how big the hybrid system is, commonly used
notations are mild hybrids and full hybrids. The unit itself is basically the quota between the

electrical power and the propulsion power. (CP62.txt)

4. Hybrids can be further broken down into degrees of hybridization that are Full Hybrid; Mild
Hybrid; Mini Hybrid; and Plug-In Hybrid. (CP61.txt)

5. Hybrids on the market span from micro, mild, to full hybridness. (CP57.txt)

Synonym Term: hybridness Abbreviation: - Grammatical Category: Noun
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ERO032 Concept: Mini Hybrid Eng: Mini Hybrid
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Conceptual Relation:

Hybrid Electric Vehicle

EP

h 4

Hybridization

/ A/GS\ \

Mini Hybrid Mild Hybrid Full Hybrid Plug-in Hybrid

Extraction:

1. The least aggressive option for hybrid vehicle architecture, i.e. mini-hybrid, is a concept which
shuts down the thermal engine when the vehicle stops, and uses energy stored in the battery to

start it again. (CP05.txt)

2. A micro hybrid has a very small motor compared to the gasoline engine. (CP57.txt)

3. The greatest difficulties automakers have to face are the complexity associated with real-time
management of dual power trains and the relatively poor performance of battery technology
which has so far limited commercial models to so-called mini-hybrids and mild-hybrids, or to very

modest versions of full hybrids. (CP05.txt)

Synonym Term: Micro Hybrid (CP57.txt) | Abbreviation: - Grammatical Category: Noun
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ERO033 Concept: Mild Hybrid Eng: Mild Hybrid
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Conceptual Relation:

Hybrid Electric Vehicle

EP

\ 4

Hybridization

/ A/GS\A \

Mini Hybrid Mild Hybrid Full Hybrid Plug-in Hybrid

Extraction:

1. One solution is to put a small electric motor behind the engine to constitute the so-called mild
or soft hybrid electric drive train. This small electric motor can operate as an engine starter as
well as electrical generator. It can also add additional power to the drive train when high power is
demanded and can convert part of the braking energy into electric energy. This small motor can
potentially replace the clutch or the torque converter, which is inefficient when operating with a

high slip ratio. (CP52.txt)

2. Slightly greater environmental performance can be achieved when the architecture of the
hybrid vehicle is such that the braking energy can be partially recovered and stored, to be used
for starting the vehicle and assisting drive during acceleration. This is a so-called "mild hybrid".

(CP05.txt)

3. Most of the models proposed on the market by 2010 are therefore likely to be of mild hybrid

type (stop & go systems) as this technology is closer to prices expected by most consumers and
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at lower risk for automakers. (CP05.txt)

4. This configuration is usually used in the case of a small motor, referred to as a mild hybrid
drive train, in which the electric motor functions as an engine starter, electrical generator, engine

power assistant, and regenerative braking. (CP52.1xt)

Synonym Term: Soft Hybrid (CP52.txt) | Abbreviation: - Grammatical Category: Noun

Note: 31/UUILNNIN9MUULLELNGATIENGN stop & go system T9LATENEUFAZALILENLED TN AYTE
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ERO034 Concept: Full Hybrid Eng: Full Hybrid
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Conceptual Relation:

Hybrid Electric Vehicle

EP

A 4

Hybridization

/ A/GS\A \

Mini Hybrid Mild Hybrid Full Hybrid Plug-in Hybrid

Extraction:
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1. Full hybrids use a gasoline engine as the primary source of power, and an electric motor
provides additional power when needed. In addition, full hybrids can use the electric motor as
the sole source of propulsion for low-speed, low-acceleration driving, such as in stop-and-go
traffic or for backing up. When a full hybrid vehicle is initially started, the battery typically powers
all accessories. The gasoline engine only starts if the battery needs to be charged or the

accessories require more power than available from the battery. (CP16.txt)

2. While mild hybrids do not allow pure electric operating mode, full hybrid vehicles are designed
in such a way that they can run for limited distances without operating the main engine. Full

hybrid concepts use both the main engine and the electric motor to run the vehicle. (CP05.txt)

3. Full hybrid: A hybrid whose electric motor can turn the drive wheels by itself under light load,

without assistance from the combustion engine, in contrast to a mild hybrid. (CP64.txt)

Synonym Term: - Abbreviation: - Grammatical Category: Noun

ERO035 Concept: Plug-in Hybrid Eng: Plug-in Hybrid

Feature: U3inyeiaeiia18972AUN1INANNATUANDLADT T U LUUNAINANIUNAN A2ULATAILIUE
[~ 1 [ %4 a =3 o Vv % dl Yy o % = 1 = =
U AINALLE3N A ldanunsndupaanlsfaaniasainuanas WA ieaasN9Aen Lunnas
dRaunluny arunm@aulaniveilszq Wldlaans ludasandairsasaudidusoniiavia 4o

QI QI ¥ = 1 o a dal a o Z// a
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Conceptual Relation:
Hybrid Electric Vehicle

EP

A 4

Hybridization

/ A/GS\A \

Mini Hybrid Mild Hybrid Full Hybrid Plug-in Hybrid
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Extraction:

1. A plug-in hybrid, a hybrid that can be plugged in to recharge from wall-plug (utility) electricity,

instead of generating all its electrical power onboard from gasoline. (CP64.txt)

2. There is yet another version of hybrid cars - the plug-in hybrid cars, wherein the primary source
of power is an electric system, while an internal combustion engine is used as a backup.

(CP63.txt)

3. Plug-in hybrids offer potentially both the benefit of pure electric vehicle attributes (quiet
operation, low operating and maintenance cost, high acceleration from standing start, braking
energy recovery, zero local pollution rate and potentially low CO2 emissions) while providing a
range and refuelling time equivalent to conventional vehicles whenever needed. These are

sometimes referred to as "range extender" hybrid vehicles. (CP05.txt)

4. Plug-in hybrid: A large battery allows the car to charge overnight providing the power for short

distance drives. (CP65.txt)

5. PHEVs retain the entire ICE system, but add battery capacity to enable the extended

operation of the electric motor. (CP08.txt)

Synonym Term: Range-extender Hybrid
Abbreviation: PHEV | Grammatical Category: Noun

(CP05.txt)




116

ERO036 Concept: Drive train Eng: Drive train

o o G

o dl e‘d‘ ] y v v o o a dl %
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sruLdUPAauLsrnausagdaun lddunasdu Toun wrasausduialaay uaziamas vl visaana
s s mamasunuAsestus i Ussinnaasszuuduiraeulusnsusd lausalieluugauy aynes

LAZNAN

maluszuudupaauilsznausne 3 sruutagudan loun Natnasinin LHAIAZANNANIY LAY

GHRETERTTRTN

Conceptual Relation:

Mini Hybrid Mild Hybrid Full Hybrid Plug-in Hybrid

OmPI

—"

Drive train

Extraction:

1. The drive train is the system within the vehicle that transmits power from the engine and
directs it toward the wheels, and varies the amount of force (torque) that rotates the wheels.

(CPO1.txt)

2. The drive train has several operating modes, depending on the operation of the engine and
electric motor. One solution is to put a small electric motor behind the engine to constitute the so-

called mild or soft hybrid electric drive train. (CP52.txt)

3. The greatest difficulties automakers have to face are the complexity associated with real-time
management of dual power trains and the relatively poor performance of battery technology
which has so far limited commercial models to so-called mini-hybrids and mild-hybrids, or to very

modest versions of full hybrids. (CP05.txt)
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4. A hybrid vehicle represents quite a different technology, with multiple power sources such as a
gasoline engine and an electric motor powering the drive train. Hybrid vehicles are either parallel

or series configuration. (CP21.txt)

5. The drive train consists of three major subsystems: electric motor propulsion, energy source,

and auxiliary. (CP52.txt)

6. The drive train for a parallel hybrid is more complex than that of a series hybrid as both the
electric motor and the APU must be mechanically linked to the driveshaft. Since parallel hybrids
only work with APU's that produce a mechanical output, fuel cells cannot be used for this option.

(CP44.txt)

Synonym Term: power train Abbreviation: - Grammatical Category: Noun
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ERO037 Concept: Series Hybrid Eng: Series Hybrid

Feature: Uszinnelesnilaasszuudunaeusnaud ussuulaidauuveynsunldindeduudnann
nawad iy doulrsasauminuinimasiiuarasinlaiidnei livldluuunmnes aaniu

yalnas A I E w99 w AR NLLARATINATULARRWIN WA NITNINIUARIETL L ULUDIT DU

Il

Conceptual Relation:
Drive train
/ GS \
A
Series Hybrid Parallel Hybrid Series-Parallel Hybrid

Extraction:

1. A series hybrid is one in which the engine is never mechanically linked to the wheels. It has
only an electrical pathway to provide motive power. Such a hybrid is essentially like an electric
vehicle, with a second electric machine (generator) and an engine added to generate electricity
which can be fed directly to the larger electric machine (motor). The power/energy pathway is
from engine to generator to motor to wheels (or battery), but not from engine to transmission to

driveline to wheels. (CP13.txt)

2. A series hybrid drive train is a drive train where two power sources feed a single powerplant

(electric motor) that propels the vehicle. (CP52.txt)

Synonym Term: - Abbreviation: - Grammatical Category: Noun
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ER038 Concept: Parallel Hybrid Eng: Parallel Hybrid

1 dl o dl L] a 1 dl dl 6 O £ dl
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Conceptual Relation:
Drive train
/ GS \
v
Series Hybrid Parallel Hybrid Series-Parallel Hybrid

Extraction:

1. A parallel hybrid drive train is a drive train in which the engine supplies its power mechanically
to the wheels like in a conventional ICE-powered vehicle. It is assisted by an electric motor that is
mechanically coupled to the transmission. Unlike the series hybrid drive train, the parallel hybrid
drive train has features that allow both the engine and traction motor to supply their mechanical
power in parallel directly to the driven wheels.

The major advantages of parallel configuration over a series configuration are (1) generator is not
required, (2) the traction motor is smaller, and (3) multiconversion of the power from the engine to
the driven wheels is not necessary. (CP52.txt)

2. In the parallel hybrid system the ICE dominates while the electric motor provides assistance.
(CP36.txt)

3. If the heavy vehicle is equipped with a hybrid drive system anyway, e.g. a parallel hybrid
system, then it is possible to use the traction battery to supply the electric power at standstill. The
ICE would go on and off to either charge the battery at high enough power to reach a good

efficiency, or off when the battery is charged. (CP13.1xt)

Synonym Term: - Abbreviation: - Grammatical Category: Noun
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ERO039 Concept: Series-Parallel Hybrid Eng: Series-Parallel Hybrid

Feature: Uszinveiasvilaaasszuuduindausnaus Wussuuladainaiuanipuaesiuuaynsuuay
Aruuldsaeiu lnsivesesausuaznamas Nl it iduinaeusnaus L Ne9aRs visanau

v 1 1
nsnnanusaniule wianislszq Wliiuesesnniia d et lUfuls uwusmes

Conceptual Relation:
Drive train
/ GS \
A
Series Hybrid Parallel Hybrid Series-Parallel Hybrid

Extraction:

1. A third type combines the best aspects of both and is sometimes called a combined or
series/parallel design. A combined design allows the APU to directly drive the wheels but also

has the ability to charge the energy storage device through a generator. (CP16.txt)

2. Toyota Prius hybrid that has a mixed series/parallel design. The choice of series, parallel, or
mixed hybrid depends on the driving cycle, for example, highway, freeway, or urban. The choice

also depends on the vehicle function, for example, passenger car, taxi, truck, or bus. (CP57.txt)

3. Consider the cell configuration - Pb-acid, NiMH, and Li-ion batteries can be configured in the

series or parallel configuration or a combination of the series-parallel combination. (CP53.txt)

Synonym Term: - Abbreviation: - Grammatical Category: Noun
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ERO040 Concept: Energy storage system Eng: Energy storage system

Feature: a3flsznauuilsresszunduindeu ilussuuazaundsnulifinieldlunsivinien
uemesliin gunsalildunsuarefigaieuunines foutslunseenuuussuasaundean
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Conceptual Relation:

Drive train

Energy storage

system

Regenerative

Internal Combustion
Brakina

Engine

Electric motor

Fuel Cell

Power Generator

electronics

Extraction:

1. An energy storage system stores the power to run the electric motor. Batteries are by far the

most common energy storage choice. (CPO1.txt)

2. The energy storage system design variables include the power, energy, and usable state-of-
charge (SOC) window. These three variables will affect cost, mass, volume, life, fuel economy,

and vehicle operation. (CP11.txt)

3. The ideal energy storage system is small but delivers high power and contains much energy.

(CP13.txt)

Synonym Term: - Abbreviation: - Grammatical Category: Noun
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ERO041 Concept: Internal Combustion Engine | Eng: Internal Combustion Engine
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Conceptual Relation:

Drive train

Energy storage

system
Regenerative
Internal Combustion . N
'. \\ Brakina
Engine ! '
: X
; \ 4
Electric motor Fuel Cell
Power Generator
electronics

Extraction:

1. In an internal combustion engine, energy to power the vehicle derives from fuel combustion.
Because the two main types of internal combustion engines' spark ignition and compression

ignition engines' work differently, they require fuels with different characteristics. (CP43.txt)

2. The common internal combustion engine, usually fueled with gasoline (petrol) or diesel liquids,

can be converted to run on gaseous hydrogen. (CP15.txt)

3. Liquid and gas fuels, such as natural gas, propane, biodiesel, P-series, ethanol and methanol

are used in an internal combustion engine (ICE) similar to the engine in a gasoline car. (CP21.txt)

4. The internal combustion engine can, in principle, be operated on a variety of fuels and fuel
components. Most biofuels - alcohols, biogas and biodiesel - can be used as motor fuels either

as blending components or as is. (CP36.txt)

Synonym Term: - Abbreviation: ICE Grammatical Category: Noun
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ER042 Concept: Electric motor | Eng: Electric motor

Feature: a9Alsznauuilaasszuudunaey dawmasiWdiiugilnsaiulaswdsewlndagu
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Conceptual Relation:

Drive train

Energy storage

system

Regenerative
Internal Combustion

\ Brakina

Engine

€------""-"

Electric motor

Fuel Cell

Power Generator

electronics

Extraction:

1. An electric motor converts electric energy to mechanical energy (motion) to drive the hybrid
vehicle. Every motor can be used as a generator by rewiring it to transform mechanical energy
into electrical current, but not all motors make efficient generators. (CP44.txt)

2. This electric motor/generator can either use electricity to create torque, or reverse the process
to use torque in a generator to create electricity. (CP16.txt)

3. The electric motor provides additional power to assist the engine in accelerating, passing, or

hill climbing. This allows a smaller, more efficient engine to be used. (CP18.txt)

Synonym Term: - Abbreviation: - Grammatical Category: Noun

Note: damas i 1dunierasniiia Wi e lusnausd laudauuuaun
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ER043 Concept: Power electronics Eng: Power electronics

. = PP ST P N .
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Conceptual Relation:

Drive train

Energy storage

system

Regenerative
Internal Combustion

. Braking

Engine

€------"-

Electric motor

Fuel Cell

Power Generator

electronics

Extraction:

1. The power electronics is the interface between the energy supply e.g. battery or
supercapacitor and the load e.g. electric motor. The electrical input and output specifications for
the design of the power electronics system are determined by the energy supply system and the
electric load. (CP13.txt)

2. Power electronics is a group of components that is of increasing importance, as the overall
result of a hybrid car's energy balance depends for a large part on the energy management
strategy, enabled by these power electronics. (CP13.txt)

3. Power electronics are designed to match the characteristics of the battery and traction motor.

(CP41.txt)

4. Part of the generator output is routed by the power electronics to the battery. (CP57.txt)

Synonym Term: - Abbreviation: - Grammatical Category: Noun
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ER044 Concept: Generator Eng: Generator

Feature: ginsnifiutlasndsesrunaiundsanulniy lussdlsznaunilsnasscunduinfauiie
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Conceptual Relation:

Drive train

Energy storage

system
Regenerative
Internal Combustion
‘. \ Braking
Engine : |
', €
; A 4
Electric motor Fuel Cell
Power Generator
electronics

Extraction:

1. All the power systems described above, except for the fuel cell, require a generator to convert

the mechanical power into electrical power when used in a series hybrid. (CP44.ixt)

2. A hybrid electric vehicle (HEV) with a series configuration uses the heat engine or fuel cell with
a generator to produce electricity for the battery pack and electric motor. Most parallel vehicles

do not need a separate generator because the motor regenerates the batteries. (CP28.txt)

3. In the parallel hybrid configuration, an APU capable of producing motive force is mechanically

linked to the drive train. This approach eliminates the generator of the series approach. (CP44.txt)

Synonym Term: Alternator (CP13.txt) | Abbreviation: - Grammatical Category: Noun
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ERO045 Concept: Regenerative Braking Eng: Regenerative Braking

o
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Conceptual Relation:

Drive train

Energy storage

system

Regenerative
Internal Combustion

\ Braking

Engine

€--------

Electric motor

Fuel Cell

Power Generator

electronics

Extraction:

1. Regenerative braking converts otherwise wasted energy from braking into electricity and

stores it in the battery. (CP16.txt)

2. Hybrid-electric vehicles refer to powertrains that use a battery-powered electric motor, a
gasoline internal combustion engine, and a concept known as regenerative braking to power the
vehicle. Regenerative braking systems, which recover energy that is otherwise wasted, allow

hybrids to be especially fuel-efficient in stop-and-go city driving. (CP26.txt)

3. HEVs use regenerative braking, which helps to minimize energy loss and recover the energy

used to slow down or stop a vehicle. (CP14.ixt)

Synonym Term: - Abbreviation: - Grammatical Category: Noun
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TRO01 | Eng: Alternative Fuel Vehicle (CP17.txt) | Thai: SOUUFNANUNLARN +

Grammatical Category: Noun Subject Field: Alternative Fuels

ol o % o

. ~ A P P o > = ™ = =
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lllustration: An alternative fuel vehicle is a vehicle that runs on a fuel other than "traditional"
petroleum fuels (petrol or diesel); and also refers to any technology of powering an engine that
does not involve solely petroleum (e.g. electric car, hybrid electric vehicles, solar powered).

(CP17.txt)

Linguistic Specification: Abbr. AFV (CP20.txt)

Cross-reference: Conventional fuel (TR002), Alternative fuel (TRO03)

Notes: Wi lIANTLAN (REO3) NANIUNALNL WIUNANIUNILADN LAZTNHIAALL AN ALA197

I0LUF
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TR002 | Eng: Conventional fuel (CP27.txt) Thai: WANIUAILAN *

Grammatical Category: Noun Subject Field: Alternative Fuels

£ T T T
Definition: WA uaANNIFlun s AAaausneusiall Toun uialaau LAz ba

Illustration:

1. Several fuels are considered alternative transportation fuels by the federal government. These
fuels are electricity, natural gas, propane (liquefied petroleum gas, or LPG), ethanol, methanol,
biodiesel, and hydrogen. Some of these fuels are similar to conventional fuels, and can be used

in conventional vehicles with little or no modification to the vehicle (CP27.txt)

2. Aftermarket Vehicle Converters - organizations that convert vehicles from operating on a
traditional fuel (gasoline or petroleum-based diesel) to operate on an alternative transportation

(ATF) or from one ATF to another ATF. (CP12.txt)

Linguistic Specification: Syn. Traditional fuel (CP12.txt)

Cross-reference: Alternative Fuel Vehicle (TR001), Alternative fuel (TRO03)

Notes: a519dniilusilneagasngu
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TR003 | Eng: Alternative fuel (CP03.txt) Thai: WAKIUNILARN +

Grammatical Category: Noun Subject Field: Alternative Fuels

Definition:  wassnugtunvauuanwiiaanuialaauuaziaa vy lulasiaa i leniues

1aTA71au LUNUAA ANTEIINTNR (MUUAALATLLLAAY) has TNl

lllustration: In general, alternative fuels are defined as fuels other than gasoline and diesel fuel.
More specifically, alternative fuels include the following as defined by the Energy Policy Act of
1992 (EPAct): biodiesel, electricity, ethanol, hydrogen, methanol, natural gas (in compressed or

liquefied form), and propane. (CP03.txt)

Linguistic Specification: Syn. Non-petroleum based fuel (CP14.txt)

Cross-reference: Alternative Fuel Vehicle (TR001), Conventional fuel (TR002)

Notes: WA LUANTLAN (REO3) WAIUNALNY LTUNANIUN19ASN

TR0O04 | Eng: Natural gas (CPO1.txt) Thai: 145934915 (REO2)

Grammatical Category: Noun Subiject Field: Alternative Fuels

Definition: wasunisiaenuglrasinanidudiunanaesanstsznavlalnsafueuatinge] dou

U v
Tuadifufinu wuldluwsetravsassudnanssuaunisauiniuaL

lllustration: Natural gas is a mixture of hydrocarbons, mainly methane. It can be produced either
from gas wells or in conjunction with crude oil production. Natural gas is a clean burning,
domestically produced fuel that generates significantly less carbon monoxide, carbon dioxide,

particulate matter, and nitrous oxide compared to similar fossil fuel vehicles. (CP0O1.txt)

Linguistic Specification: Abbr. NG (CP55.txt)

Cross-reference: Alternative fuel (TR003), P-series (TR005), Hydrogen (TR006), Electricity
(TROO7), Biofuel (TRO08)

Notes: -
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s
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TRO05 | Eng: P-series (CP58.txt) Thai: 9UNINTANAILEFANT *

Grammatical Category: Noun Subject Field: Alternative Fuels

Definition: 1 enaAs89madla HAeenmuIzndng 89-93 MdAusneudld@amauuuEnveu
Usenaudiafinasssnansinadienas 35 lanueaseaas 45 Muaaiduansdsznauuiamnalalag

Afunldanndauna luldoudsenavaastingdutlinsas

Illustration:

1. P-series fuels are clear liquid fuels, between 89 and 93 octane, designed to be used in flex-
fuel vehicles (FFVs). They are a blend of 35 percent natural gas liquids (pentanes plus) and 45
percent ethanol, with the remaining 25 percent a biomass-derived co-solvent

methyltetrahydrofuran (MeTHF). (CP58.txt)

2. P-Series fuel is a blend of natural gas liquids (pentanes plus), ethanol, and the biomass-
derived co-solvent methyltetrahydrofuran (MeTHF), all of which are domestically produced,

renewable and nonpetroleum ingredients. (CP14.txt)

Linguistic Specification: -

Cross-reference: Alternative fuel (TR003), Natural gas (TR004), Hydrogen (TR006), Electricity
(TROO7), Biofuel (TRO08)

Notes: @519 Iud IneRfu A Re N Naas AN 11 N1 IR A AT
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TRO06 | Eng: Hydrogen (CPO1.txt) Thai: laTasiay (RE03)

Grammatical Category: Noun Subject Field: Alternative Fuels

Definition: Wasuiiusmail wuninluansgunsd tnaanizluansdssnevlalnsanfuen dauiu

ansdsznevdAnyumen@esine iy wialedu Angassutns wnues uazinsiny

lllustration: Hydrogen is a simple, abundant element found in organic matter, notably in the
hydrocarbons that make up many of our fuels, such as gasoline, natural gas, methanol, and

propane. (CPO1.txt)

Linguistic Specification: -

Cross-reference: Alternative fuel (TR003), Natural gas (TR004), P-series (TR005), Electricity
(TROOQ7), Biofuel (TRO08)

Notes: -
TROO7 | Eng: Electricity (CP20.txt) Thai: W (RE03)
Grammatical Category: Noun Subject Field: Alternative Fuels

Definition: WasuiAnaInUfAzaN19tlszq Wdln dnfudannannuummnes wsean1isaluily vie

e a0 e 4 Ao o A -
SEARLIBINAY NRTINiuNames AN e nARnAIUNa lun 1T LA R A U IS

lllustration: Electricity: Energy arising from electric charge interaction. Electricity is usually
provided by batteries, but can be provided by generators, fuel cells or electrical conductors.

(CP20.txt)

Linguistic Specification: -

Cross-reference: Alternative fuel (TR003), Natural gas (TR004), P-series (TR005), Hydrogen
(TR0O06), Biofuel (TRO08)

Notes: -
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TR008 | Eng: Biofuel (CP36.txt) Thai: 8WASTINN (REO2)

Grammatical Category: Noun Subject Field: Alternative Fuels

6o/
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Illustration:
1. Biofuel: Renewable fuel, either solid, liquid, or gaseous. (CP36.txt)

2. Biofuels are renewable since they are produced from biomass - organic matter, such as
plants. They generate about the same amount of carbon dioxide (a greenhouse gas) from the
tailpipe as fossil fuels, but the plants that are grown to produce the biofuels actually remove

carbon dioxide from the atmosphere. (CPO1.txt)

3. Biofuels can be used blended with gasoline or diesel, or unblended, depending on the type

of biofuel. (CP05.txt)

Linguistic Specification: -

Cross-reference: Alternative fuel (TR003), Natural gas (TR004), P-series (TR005), Hydrogen
(TROO06), Electricity (TR007)

Notes: -
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TR0O09 | Eng: Compressed Natural Gas (CP55.txt) | Thai: ANEaTINTINGEA (REO2)

Grammatical Category: Noun Subject Field: Alternative Fuels

T v
aa o v v

Definition:  ANTEIINTIRNUINIEALALEUIAUFIILIGI 2000-3600 Laussanis1eila uaziiuly
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ANTUTLT9Y Angariniuenafailetin i1 i udenwag Wandlsenausaaimddunan

Illustration:

1. Compressed Natural Gas (CNG): Natural gas that has been compressed under high
pressures, typically between 2000 and 3600 psi, held in a container. The gas expands when

released for use as a fuel. (CP55.txt)

2. High pressure compressed natural gas, mainly composed of methane, that is used to fuel

normal combustion engines instead of gasoline. (CP17.txt)

Linguistic Specification: Abbr. CNG (CP55.txt)

Cross-reference: Natural gas (TR004), Liquefied Petroleum Gas (TR010), Liquefied Natural Gas
(TRO11)

Notes: -
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TRO10 | Eng: Liquefied Petroleum Gas (CP01.txt) | Thai: ATl T gL NAn (RE02)

Grammatical Category: Noun Subject Field: Alternative Fuels
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Illustration:

1. Liquefied petroleum gas (LPG), commonly called propane, is a mixture of at least 90 percent
propane, 2.5 percent butane and higher hydrocarbons, and ethane and propylene make up the
remaining balance. It is a byproduct of natural gas processing and/or petroleum refining.

(CPO1.txt)

2. Stored under pressure inside a tank, propane turns into a colorless, odorless liquid.

(CP14.txt)

Linguistic Specification: Syn. Propane (CP14.txt), Abbr. LPG (CP0O1.txt)

Cross-reference: Natural gas (TR004), Compressed Natural Gas (TR009), Liquefied Natural Gas
(TRO11)

Notes: -
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TRO11 | Eng: Liquefied Natural Gas (CP15.txt) Thai: NNEE5INIFLIA0 (REO4)

Grammatical Category: Noun Subject Field: Alternative Fuels
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Illustration:

1. LNG is natural gas that has been liquefied for easy storage or transport. Natural gas is turned
into a liquid by extreme cooling to minus 327.2 degrees Fahrenheit. LNG is almost pure
methane, and because it is a liquid, has an energy storage density much closer to gasoline than

CNG. (CP15.txt)

2. LNG is a very clean fuel since no water vapor or sulfur compounds can survive the

liquefaction process. (CP56.txt)

Linguistic Specification: Abbr. LNG (CP15.txt)

Cross-reference: Natural gas (TR004), Compressed Natural Gas (TR009), Liquefied Petroleum
Gas (TR010)

Notes: -
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TR012 | Eng: Biodiesel (CP03.txt) Thai: Tulefima (RE02)

Grammatical Category: Noun Subject Field: Alternative Fuels
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lllustration: Biodiesel is a liquid diesel fuel that can be produced from a variety of renewable
sources such as vegetable oils, animal fats, or recycled greases. Biodiesel is typically blended
with conventional diesel fuel in mixtures of 20% or less biodiesel with conventional diesel.
Biodiesel has flammability properties roughly equivalent to diesel fuel, but is less toxic than

petroleum diesel. (CP03.txt)

Linguistic Specification: -

Cross-reference: Biofuel (TR008), Biogas (TR013), Alcohol (TR014)

Notes: -
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TR013 | Eng: Biogas (CP19.txt) Thai: 19390 (RE02)

Grammatical Category: Noun Subject Field: Alternative Fuels
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lllustration: Biogas is the gaseous product of the anaerobic digestion (decomposition without
oxygen) of organic matter. It is typically made up of 50-80% methane, 20-50% carbon dioxide,

and traces of gases such as hydrogen, carbon monoxide, and nitrogen. (CP19.txt)

Linguistic Specification: Syn. swamp gas, landfill gas, digester gas (CP19.txt)

Cross-reference: Biofuel (TR008), Biodiesel (TR012), Alcohol (TR014)

Notes: -
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TR014 | Eng: Alcohol (CP36.txt) Thai: waanagea (RE02)

Grammatical Category: Noun Subject Field: Alternative Fuels
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Illustration:

1. Alcohols have a long tradition as racing fuels. The cooling effect (high latent heat of
evaporation) and high octane rating make it possible to increase engine output compared with
gasoline. For general use fuel alcohol is typically blended with 15% gasoline (E85, M85).
(CP36.txt)

2. Alcohol fuels are produced by fermentation of sugars derived from wheat, corn, sugar beets,
sugar cane, molasses and any sugar or starch that alcoholic beverages can be made from (like

potato and fruit waste, etc.). (CP17.txt)

Linguistic Specification: -

Cross-reference: Biofuel (TR008), Biodiesel (TR012), Biogas (TR013)

Notes: -
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TRO15 | Eng: Ethanol (CP23.txt) Thai: l@an1uaa (RE02)

Grammatical Category: Noun Subject Field: Alternative Fuels
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lllustration: Ethanol (ethyl alcohol, grain alcohol) is a clear, colorless liquid. It is a renewable fuel
produced from plants. Ethanol is blended with gasoline to form an E85 blend (85% ethanol and
15% gasoline). Ethanol has fewer emissions than gasoline and is rapidly biodegraded in surface

water, ground-water and soil. (CP23.txt)

Linguistic Specification: Syn. Ethyl alcohol, Grain alcohol (CP23.txt)

Cross-reference: Alcohol (TR014), Methanol (TR016), Butanol (TR017)

Notes: -
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TR016 | Eng: Methanol (CP27.txt) Thai: lun1Uaa (RE02)

Grammatical Category: Noun Subject Field: Alternative Fuels
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lllustration: Methanol, the simplest alcohol, is also called wood alcohol. It is usually derived from
natural gas, but can also be derived from coal or biomass. As a fuel, methanol is most often
used as a blend with gasoline called M85 (85% methanol, 15% gasoline), although the fuel can

also be used in an almost pure (neat) form called M100. (CP27.txt)

Linguistic Specification: Syn. Methyl alcohol (CP15.txt)

Cross-reference: Alcohol (TR014), Ethanol (TR015), Butanol (TR017)

Notes: -
TRO17 | Eng: Butanol (CP17.txt) Thai: 191uaa (RE09)
Grammatical Category: Noun Subject Field: Alternative Fuels
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lllustration: Butanol is formed by ABE fermentation (acetone, butanol, ethanol) and experimental
modifications of the process show potentially high net energy gains with butanol as the only
liquid product. Butanol will produce more energy and allegedly can be burned "straight" in
existing gasoline engines (without modification to the engine or car), and is less corrosive and

less water soluble than ethanol, and could be distributed via existing infrastructures. (CP17.txt)

Linguistic Specification: -

Cross-reference: Alcohol (TR014), Ethanol (TR015), Methanol (TR016)

Notes: -
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TR018 | Eng: Gasohol (CP15.txt) Thai: wialgaea (REO2)

Grammatical Category: Noun Subject Field: Alternative Fuels
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lllustration: Gasohol is a blend of unleaded gasoline and 10 percent ethanol - ethyl or grain

alcohol (CP15.txt)

Linguistic Specification: -

Cross-reference: Alcohol (TR014), Ethanol (TR015), Methanol (TR016), Butanol (TR017)

Notes: -
TR019 | Eng: Biobutanol (CP19.txt) Thai: luladian1uea (RE09)
Grammatical Category: Noun Subject Field: Alternative Fuels
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lllustration: Biobutanol is butanol produced from biomass feedstocks. Like ethanol, biobutanol is
a liquid alcohol fuel that can be used in today's gasoline-powered internal combustion engines.
The properties of biobutanol make it highly amenable to blending with gasoline. It is also
compatible with ethanol blending and can improve the blending of ethanol with gasoline. The

energy content of biobutanol is 10 to 20 percent lower than that of gasoline. (CP19.txt)

Linguistic Specification: Syn. Biogasoline (CP19.txt)

Cross-reference: Alcohol (TR014), Ethanol (TR015), Methanol (TR016), Butanol (TR017)

Notes: -
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TR020 | Eng: Fuel cell (CP09.txt) Thai: LEARITALNAS (RE0O3)

Grammatical Category: Noun Subject Field: Alternative Fuels
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lllustration:

1. A fuel cell is an electrochemical device that uses hydrogen (or a hydrogen-rich fuel) and
oxygen to produce electricity. It is physically and chemically similar to a battery, but as the
name implies, fuel cells make use of an input fuel. (CP09.txt)

2. A single fuel cell consists of an electrolyte and two catalyst-coated electrodes (a porous

anode and cathode) (CP16.txt)

Linguistic Specification: -

Cross-reference: Hydrogen (TR006), Electricity (TRO07)

Notes: -
TR021 | Eng: Dedicated Vehicle (CP43.txt) Thai: JD8UANANIUNILABNLALI *
Grammatical Category: Noun Subject Field: Alternative Fuel Vehicle

Definition: 7081UANAANLLLN IHIULARDUAILNAIUN AN TRALG 21N

lllustration: Dedicated vehicles are built to run exclusively on one alternative fuel, and as a result
require fewer components. This design strategy also permits the engine/fuel system to be

optimized for the alternative fuel. (CP43.txt)

Linguistic Specification: -

Cross-reference: Alternative Fuel Vehicle (TR001), Non-Dedicated Vehicle (TR022)

Notes: #4519y lnalaengunATeuaaadnTuN 19 lun s nuadngs
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TR022 | Eng: Non-Dedicated Vehicle (CP32.txt) Thai: 708UANANILNINABNTIN *

Grammatical Category: Noun Subject Field: Alternative Fuel Vehicle
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lllustration: Non-dedicated vehicles can be: (1) bi-fueled vehicles, which can operate on either
an alternative fuel or a conventional fuel, but not at the same time, and have separate on-board
storage systems for each fuel; (2) flexible (or variable) fueled vehicles, which can operate on

either an alternative or conventional fuel or on a combination. (CP32.txt)

Linguistic Specification: -

Cross-reference: Alternative Fuel Vehicle (TR001), Dedicated Vehicle (TR021)

Notes: @519 lud IneRfun A ReNaasAniuN g lun1sn1uua AW

TR023 | Eng: Natural Gas Vehicle (1) (CP15.txt) | Thai: 30216 ANT8998 T ARt NaLA=Y +

Grammatical Category: Noun Subiject Field: Alternative Fuel Vehicle
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lllustration: A Natural Gas Vehicle (NGV) is a vehicle that operates on compressed (CNG) or

liquefied natural gas (LNG) in a vehicle dedicated to run only on that fuel. (CP15.txt)

Linguistic Specification: Abbr. NGV (CP15.txt)

Cross-reference: Dedicated Vehicle (TR021), Electric Vehicle (TR024), Hydrogen Vehicle
(TR025)

Notes: i luAnwyiain RE04 TAtRAARAIAIN “I08IUs MANEa99 1T AT TRLNASLN B NgLAER”
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TR024 | Eng: Electric Vehicle (CP18.txt) Thai: 708116 AN (REQ7)

Grammatical Category: Noun Subject Field: Alternative Fuel Vehicle
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lllustration: Electric vehicles (EVs) are propelled by an electric motor (or motors) powered by
rechargeable battery packs. Electric motors have several advantages over internal combustion
engines (ICEs). Most EVs can only go 150 miles (or less) before recharging - gasoline vehicles

can go over 300 miles before refueling. (CP18.txt)

Linguistic Specification: Syn. Battery Electric Vehicle (BEV) (CP14.txt), Zero Emission Vehicle
(CP24.txt), Abbr. EV (CP18.txt)

Cross-reference: Dedicated Vehicle (TR021), Natural Gas Vehicle (1) (TR023), Hydrogen
Vehicle (TR025)

Notes: -
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TR025 | Eng: Hydrogen Vehicle (CP17.txt) Thai: 708116 lalngiats (RE0O8)

Grammatical Category: Noun Subject Field: Alternative Fuel Vehicle
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lllustration: A hydrogen car is an automobile which uses hydrogen as its primary source of
power for locomotion. These cars generally use the hydrogen in one of two methods:
combustion or fuel-cell conversion. In combustion, the hydrogen is "burned" in engines in
fundamentally the same method as traditional gasoline cars. In fuel-cell conversion, the
hydrogen is turned into electricity through fuel cells which then powers electric motors. With

either method, the only byproduct from the spent hydrogen is water. (CP17.txt)

Linguistic Specification: -

Cross-reference: Dedicated Vehicle (TR021), Natural Gas Vehicle (1) (TR023), Electric Vehicle
(TRO24)

Notes: -
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TR026 | Eng: Fuel Cell Vehicle (CP18.txt)

Thai: 708 UAIARITAINAY (REQT)

Grammatical Category: Noun

Subject Field: Alternative Fuel Vehicle
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lllustration: Like battery-electric vehicles,

FCVs are propelled by electric motors. But while

battery electric vehicles use electricity from an external source (and store it in a battery), FCVs

create their own electricity. Fuel cells onboard the vehicle creates electricity through a chemical

process using hydrogen fuel and oxygen from the air. FCVs can be fueled with pure hydrogen

gas stored onboard in high-pressure tanks. They also can be fueled with hydrogen-rich fuels;

such as methanol, natural gas, or even gasoline; but these fuels must first be converted into

hydrogen gas.(CP18.txt)

Linguistic Specification: Abbr. FCV (CP18.txt)

Cross-reference: Non-Dedicated Vehicle (TR022), Flexible Fuel Vehicle (TR027), Bi-Fuel Vehicle

(TR028)

Notes: -
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TR027 | Eng: Flexible Fuel Vehicle (CPO1.txt) Thai: s0eu6 @ INAILLLEANEL *

Grammatical Category: Noun Subject Field: Alternative Fuel Vehicle
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lllustration: An FFV, as its name implies, has the flexibility of running on more than one type of
fuel. FFVs can be fueled with unleaded gasoline, E85, or any combination of the two. Like

conventional gasoline vehicles, FFVs have a single fuel tank, fuel system, and engine. (CPO1.txt)

Linguistic Specification: Syn. Flex Fuel Vehicle (CP33.txt) Abbr. FFV (CPO1.txt)

Cross-reference: Non-Dedicated Vehicle (TR022), Fuel Cell Vehicle (TR026), Bi-Fuel Vehicle
(TR028)

]

Notes: a¥9AniluallneAsAdAny

TR028 | Eng: Bi-Fuel Vehicle (CP55.txt) Thai: 3088 MiT0INRIAR9T2 UL +

Grammatical Category: Noun Subiject Field: Alternative Fuel Vehicle
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lllustration: Bi-fuel Vehicle: A vehicle with two separate fuel systems designed to run on either

an alternative fuel, or gasoline or diesel, using only one fuel at a time. (CP55.txt)

Linguistic Specification: Syn. Dual-Fuel Vehicle (CP15.1xt)

Cross-reference: Non-Dedicated Vehicle (TR022), Fuel Cell Vehicle (TR026), Flexible Fuel
Vehicle (TR027)

T T 2
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TR029 Eng: Natural Gas Vehicle (2) (CP16.txt) Thai: $08UA MNANTETTNTINR BAZINNL +

Grammatical Category: Noun Subject Field: Alternative Fuel Vehicle
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lllustration: Bi-fuel NGVs have two separate fueling systems that enable the vehicle to use either

natural gas or a conventional fuel (gasoline or diesel). (CP16.txt)

Linguistic Specification: Abbr. NGV (CP16.txt)

Cross-reference: Bi-Fuel Vehicle (TR028), Hybrid Electric Vehicle (TR030)

Notes: Ui ladwiain RE04 TatIfinANIaN “90e1tdsl [ ANIa 391N A WAL T UL L LLTRINAINI” 1T
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TRO30 | Eng: Hybrid Electric Vehicle (CP21.txt) | Thai: 3088 latisa (REO1)

Grammatical Category: Noun Subiject Field: Alternative Fuel Vehicle
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lllustration: HEVs are powered by two energy sources-an energy conversion unit (such as an
internal combustion engine or fuel cell) and an energy storage device (such as batteries or ultra
capacitors). The energy conversion unit may be powered by gasoline, methanol, CNG,
hydrogen, or another alternative fuel. HEVs have the potential to be two to three times more fuel

efficient than conventional vehicles. (CP21.txt)

Linguistic Specification: Abbr. HEV (CP21.txt)

Cross-reference: Bi-Fuel Vehicle (TR028), Natural Gas Vehicle (2) (TR029)

Notes: -
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TRO31 | Eng: Hybridization (CP57.txt) Thai: mwmﬂuqﬂmu *

Grammatical Category: Noun Subiject Field: Hybrid Electric Vehicle
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lllustration: Hybridization determines the split in power between the engine and motor. (CP57.txt)

Linguistic Specification: Syn. Hybridness (CP57.txt)

Cross-reference: Hybrid Electric Vehicle (TR030), Mini Hybrid (TR032), Mild Hybrid (TR033), Full
Hybrid (TR034), Plug-in Hybrid (TR035)

Notes: @519 Iud IneRfu AR NaasAnyTuN 14 1N 19U AnsT

TR032 | Eng: Mini Hybrid (CP05.txt) Thai: laLsannaemn *

Grammatical Category: Noun Subiject Field: Hybrid Electric Vehicle

T
a a o

Definition:  3ALNTTUANKANUNNLUITANTNINFA1GA NA1IABLHBIDEUAAEA LATRILUALNT tIL
naluazlivnineu wazilesnsudisuindaaunanaisazldnideiuainuawas ininqnsziiiang

o dl dl v (3 dl a o dl & 2
NINTUTBILATEEIUF AL AT N‘ﬂLﬁl’ﬂﬂWﬁ’Wﬂ‘ﬁNﬂu’]@L@ﬂﬁJ’mLll‘ﬂLV]EUﬂULﬂ?@QHHﬁ]LLﬂ@I"ﬁ@u

lllustration:

1. The least aggressive option for hybrid vehicle architecture, i.e. mini-hybrid, is a concept
which shuts down the thermal engine when the vehicle stops, and uses energy stored in the
battery to start it again. (CP05.1xt)

2. A micro hybrid has a very small motor compared to the gasoline engine. (CP57.txt)

Linguistic Specification: Syn. Micro Hybrid (CP57.txt)

Cross-reference: Hybrid Electric Vehicle (TR030), Hybridization (TR031), Mild Hybrid (TR033),
Full Hybrid (TR034), Plug-in Hybrid (TR035)

Notes: &519AW lud Inedfu A ReNaasAniuN g lun1sn1uua AW
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TR033 | Eng: Mild Hybrid (CP52.txt) Thai: laLFaLETNANAS *

Grammatical Category: Noun Subiject Field: Hybrid Electric Vehicle
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lllustration: One solution is to put a small electric motor behind the engine to constitute the so-
called mild or soft hybrid electric drive train. This small electric motor can operate as an engine
starter as well as electrical generator. It can also add additional power to the drive train when
high power is demanded and can convert part of the braking energy into electric energy.

(CP52.txt)

Linguistic Specification: Syn. Soft Hybrid (CP52.txt)

Cross-reference: Hybrid Electric Vehicle (TR030), Hybridization (TR031), Mini Hybrid (TR032),
Full Hybrid (TR034), Plug-in Hybrid (TR035)

Notes: @519 Iud IneRfu A Re N Naas AN 11 N1 IR A AT
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TRO034 | Eng: Full Hybrid (CP16.txt) Thai: lat3aingy *

Grammatical Category: Noun Subject Field: Hybrid Electric Vehicle
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lllustration: Full hybrids use a gasoline engine as the primary source of power, and an electric
motor provides additional power when needed. In addition, full hybrids can use the electric
motor as the sole source of propulsion for low-speed, low-acceleration driving, such as in stop-
and-go traffic or for backing up. When a full hybrid vehicle is initially started, the battery typically
powers all accessories. The gasoline engine only starts if the battery needs to be charged or the

accessories require more power than available from the battery. (CP16.txt)

Linguistic Specification: -

Cross-reference: Hybrid Electric Vehicle (TR030), Hybridization (TR031), Mini Hybrid (TR032),
Mild Hybrid (TR033), Plug-in Hybrid (TR035)

Notes: #4519y lnalaengunAieuaaadnTuN 19 lun s nuadngs
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TR035 | Eng: Plug-in Hybrid (CP64.txt) Thai: laLFalANTzey *

Grammatical Category: Noun Subject Field: Hybrid Electric Vehicle

. ayw o/ dl [ U o o/ 1] dl & & 1 o/
Definition: svAlN1suaNNaunNamnasWANTUIMAINAIIUNAN douAsaeuAliuunaInaey
w3 Asdupdeuladaananasinilniiasadanen @autldaniielszqnlalaaass Tuddaald
wisaseuALilusanila Wiy dsvaenienisainavuarldinaidseqlWminduniafumamaslu

TOEURNAIINLAILAN

lllustration: A plug-in hybrid, a hybrid that can be plugged in to recharge from wall-plug (utility)

electricity, instead of generating all its electrical power onboard from gasoline. (CP64.1xt)

Linguistic Specification: Syn. Range-extender Hybrid (CP05.txt), Abbr. PHEV (CP08.txt)

Cross-reference: Hybrid Electric Vehicle (TR030), Hybridization (TR031), Mini Hybrid (TR032),
Mild Hybrid (TR033), Full Hybrid (TR034)

Notes: 2519y lnalaengunAeuaaadnTuN 19 lun s nuadngs
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TR036 | Eng: Drive train (CPO1.txt) Thai: AUIREIN1A9 (REOT)

Grammatical Category: Noun Subject Field: Hybrid Electric Vehicle

Definition:  sruvLdLLARRUlUIDLUANZIN1AIANLATRIaUA lfada wazilfusesuaaanseiai il
wyude sruudundeulsnaudsdoun ifunndsdu laun wrassusiuialaan uazuamaslnin

A ¥ rélj a dll 4
Wrae A M TaaLTe LW@\‘]LLV]HL@?@\‘]HMGTI@

Illustration:

1. The drive train is the system within the vehicle that transmits power from the engine and
directs it toward the wheels, and varies the amount of force (torque) that rotates the wheels.

(CPO1.txt)

2. The drive train has several operating modes, depending on the operation of the engine and
electric motor. One solution is to put a small electric motor behind the engine to constitute the

so-called mild or soft hybrid electric drive train. (CP52.txt)

Linguistic Specification: Syn. Power train (CP05.txt)

Cross-reference: Mini Hybrid (TR032), Mild Hybrid (TR033), Full Hybrid (TR034), Plug-in Hybrid
(TRO35)

Notes: -
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TR037 | Eng: Series Hybrid (CP13.txt) Thai: @zuuiﬂu’i‘mmum@@m (RE09)

Grammatical Category: Noun Subiject Field: Drive train

Definition: sxuvlatdauuveynsunldindsiundnainuanesiin dowesesausivinutihniesiiu
wraan i A e Ll luuunmes antunawme i ldndsaulnifiiainuunimesiie

o d‘ & o % o
WULARNDUTDNEI B ﬂ’]?ﬂ/l']\ﬂuﬂZQ']EIﬂUﬁ‘%‘]J‘]Jﬂ@\‘]?ﬂEIu[”]ﬂLWW’]

lllustration: A series hybrid is one in which the engine is never mechanically linked to the
wheels. It has only an electrical pathway to provide motive power. Such a hybrid is essentially
like an electric vehicle, with a second electric machine (generator) and an engine added to
generate electricity which can be fed directly to the larger electric machine (motor). The
power/energy pathway is from engine to generator to motor to wheels (or battery), but not from

engine to transmission to driveline to wheels. (CP13.txt)

Linguistic Specification: -

Cross-reference: Drive train (TR036), Parallel Hybrid (TR038), Series-Parallel Hybrid (TR039)

Notes: -
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TR038 | Eng: Parallel Hybrid (CP52.txt) Thai: szuulaLFanLLaRIL (REOQ)

Grammatical Category: Noun Subiject Field: Drive train

Definition: 72U 1813ALLLAUNUTUATAILUANINENNTLLARDU FuNalARS INAINUTINNLETNNNT
. Y . X - R . -
dunaeuldndans M szuuideainssuylatiauuueynsunseanianseeudiazama i
, o P o o o ) oy s Vo @ w o o a

dnulunistuindausnsudlasdeniasludnsuzgauiy danae lddaniudasldirsasindavin

aLnaf WA I EHauaEn wazlifacudandsnunanadumna

lllustration: A parallel hybrid drive train is a drive train in which the engine supplies its power
mechanically to the wheels like in a conventional ICE-powered vehicle. It is assisted by an
electric motor that is mechanically coupled to the transmission. Unlike the series hybrid drive
train, the parallel hybrid drive train has features that allow both the engine and traction motor to
supply their mechanical power in parallel directly to the driven wheels. The major advantages of
parallel configuration over a series configuration are (1) generator is not required, (2) the
traction motor is smaller, and (3) multiconversion of the power from the engine to the driven

wheels is not necessary. (CP52.txt)

Linguistic Specification: -

Cross-reference: Drive train (TR036), Series Hybrid (TR037), Series-Parallel Hybrid (TR039)

Notes: -
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TR039 | Eng: Series-Parallel Hybrid (CP16.txt) Thai: izuu"l,au?mmumémmmu (RE09)

Grammatical Category: Noun Subiject Field: Drive train

Definition: szuulaL3anna uqasusesuuuaynsuLarsuulifoaiu Inaivareseudiasnames
A AduiARausnaus IHNe9RRS viTanatun1snausaniule wienviad sy wldiu

gaan e i aun oA lunumnimes

lllustration: A third type combines the best aspects of both and is sometimes called a combined
or series/parallel design. A combined design allows the APU to directly drive the wheels but

also has the ability to charge the energy storage device through a generator. (CP16.txt)

Linguistic Specification: -

Cross-reference: Drive train (TR036), Series Hybrid (TR037), Parallel Hybrid (TR038)

Notes: -
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TR040 | Eng: Energy storage system (CPO1.txt) Thai: F2UUAZANNANIU +

Grammatical Category: Noun Subiject Field: Drive train

Definition: svuvazannasulnfuialdlunisdumdeunamesinin gunsnfiildunsvanaiigame

KX =

wuaLeeT Aautsluni9eenuuLsEILAZANNANUIIZNALAIINNAY NANU Uazan Uzl 9] T93

KRR WK 15HR9 818131991 ANLseudn wazgliluun1snauIessneus

Illustration:

1. An energy storage system stores the power to run the electric motor. Batteries are by far the

most common energy storage choice. (CPO1.txt)

2. The energy storage system design variables include the power, energy, and usable state-of-
charge (SOC) window. These three variables will affect cost, mass, volume, life, fuel economy,

and vehicle operation. (CP11.txt)

Linguistic Specification: -

Cross-reference: Drive train (TR036), Internal Combustion Engine (TR041), Electric Motor

(TRO42), Power Electronics (TR043), Generator (TR044), Regenerative Braking (TR045)

Notes: Wril1a1n RE03 ansndifiunasany
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TR041 | Eng: Internal Combustion Engine (CP43.txt) | Thai: w3aseiusfian luginnalu (RE0T)

Grammatical Category: Noun Subiject Field: Drive train

. g dl rdl de” a a z IS I a o o a
Definition: tATasausnnaNn lndiaamauiatunielu 8 2 wuy Ae WULATIELA NLLWUURATIILIA

va ]

dl ;73 d” a dld o a6 v dgj a Z’/ a A [ = = A
sﬁ\‘ii‘ﬁL‘ﬁﬂLW@QWN@M@NUMLLWﬂmWQﬂu TaaUnfliimanassann A unalaaulasnlta wIaaa

sonlas Il dnas N un1auaanls [ ANEa99uTN R

lllustration:

1. In an internal combustion engine, energy to power the vehicle derives from fuel combustion.
Because the two main types of internal combustion engines' spark ignition and compression
ignition engines' work differently, they require fuels with different characteristics. (CP43.txt)

2. The common internal combustion engine, usually fueled with gasoline (petrol) or diesel

liquids, can be converted to run on gaseous hydrogen. (CP15.txt)

Linguistic Specification: Abbr. ICE (CP21.txt)

Cross-reference: Drive train (TR036), Energy storage system (TR040), Electric Motor (TR042),
Power Electronics (TR043), Generator (TR044), Regenerative Braking (TR045)

Notes: -
TR042 | Eng: Electric Motor (CP44.txt) Thai: Nawmasindn (REO3)
Grammatical Category: Noun Subject Field: Drive train

Definition: gunsninutasndauinindundsnunamieduinaousneus

lllustration: An electric motor converts electric energy to mechanical energy (motion) to drive the
hybrid vehicle. Every motor can be used as a generator by rewiring it to transform mechanical

energy into electrical current, but not all motors make efficient generators. (CP44.txt)

Linguistic Specification: -

Cross-reference: Drive train (TR036), Energy storage system (TR040), Internal Combustion

Engine (TR041), Power Electronics (TR043), Generator (TR044), Regenerative Braking (TR045)

Notes: -
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TR043 | Eng: Power electronics (CP13.txt) Thai: 8lannsatindni1a (RE06)

Grammatical Category: Noun Subiject Field: Drive train

Definition:  ngnguUnsaimiiusinlszaruunadnendwnu g szudnuunmnesiseglnsniazas
Uszq i atafivy Augilnsalfundsnulnin wu sewesvin niseanuuugtuuunisiuuas

UapandsuliiniarsanainszuussndsnuargUnsniFunaseulni

lllustration: The power electronics is the interface between the energy supply e.g. battery or
supercapacitor and the load e.g. electric motor. The electrical input and output specifications
for the design of the power electronics system are determined by the energy supply system and

the electric load. (CP13.txt)

Linguistic Specification: -

Cross-reference: Drive train (TR036), Energy storage system (TR040), Internal Combustion

Engine (TR041), Electric Motor (TR042), Generator (TR044), Regenerative Braking (TR045)

Notes: -
TR044 | Eng: Generator (CP44.txt) Thai: wAsaan e N (REOT)
Grammatical Category: Noun Subiject Field: Drive train

Definition: gilnsaiulasndsnunailunasnulin iusflsznaunilaassssuuduinaauiie

FeIn13aaniuLssU lEUTALLL YN TN

lllustration: All the power systems described above, except for the fuel cell, require a generator

to convert the mechanical power into electrical power when used in a series hybrid. (CP44.txt)

Linguistic Specification: Syn. Alternator (CP13.1xt)

Cross-reference: Drive train (TR036), Energy storage system (TR040), Internal Combustion
Engine (TR041), Electric Motor (TR042), Power electronics (TR043), Regenerative Braking
(TRO45)

Notes: -
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TR045 | Eng: Regenerative Braking (CP16.txt) Thai: NTUTNRLLNANIUNAUAL (REOS)

Grammatical Category: Noun Subiject Field: Drive train

] v [
Definition: nsulaandsunangoydeliiuniswsnluusiazais ilundsanuluin eazanlilu

=
WLRALART

lllustration: Regenerative braking converts otherwise wasted energy from braking into electricity

and stores it in the battery. (CP16.txt)

Linguistic Specification: -

Cross-reference: Drive train (TR036), Energy storage system (TR040), Internal Combustion

Engine (TR041), Electric Motor (TR042), Power Electronics (TR043), Generator (TR044)

Notes: -
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