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BBEAEHHUE

B Hacrosimiee BpeMs CyiiecTByeT HEOOXOJIMMOCTh B BBIJCICHUN HAyYHOTO
nepeBo/ia Kak o0co0Oro BHUAA MEPEBOAYECKOM MEATETbHOCTH U CIEUUaTbHOM
TEOPUU, HCCIEAYIOIIEH 3TOT BHUI JAESITEAbHOCTU. llOBBIIEHHME 3HAYUMOCTH
NepeBo/ia HAay4yHOW JIHMTEepaTypbl Kak crnocoba oOMEHa U pachpOCTpAHECHHS
uHopMaluud B MHPOBOM COOOIIECTBE U HEJOCTATOYHOCTb MCCIIEIOBAHUMN
PUEMOB U CIOCOOOB MEpeBOjia B JIaHHOM 001acTH OOYCIOBWIM aKTYaJbHOCTb
JTAHHOT'O Y4eOHOTO ITOCOOHS.

Lens mocoOus — mpuoOpeTeHUEe CTYJEHTAaMU U Pa3BUTHE Yy HUX HABBIKOB
nepeBo/ia U 00CY X ACHUSI HAyYHBIX TEKCTOB.

B mocoOuu mpencraBieHbl TEKCTHI JJIA MEPEBO/A, a TaKXKe JEKCUUECKHM
MaTtepuasl MO COOTBETCTBYIOIIEH TEME W PAl yHOPaXKHEHUA HA €ro yCBOEHUE
U 3akperieHne. KpoMe Toro, ynpakHEHUsT Ha TIEPEBOJ C PYCCKOrO sA3bIKa
HAa aHIJIMHACKUN TMO3BOJISIIOT  CTYAEHTaM TPEHUPOBATh HAaBBIKK IOCTPOCHUS
MPEIVIOKEHUN HAa THOCTPAHHOM SI3BIKE.

[TocoOue maeT BO3MOXKHOCTH 3aKpENUTh U YIIIYOUTh 3HAHUS, MMOJTYyYEHHBIC
B [IPOLIECCE U3YUYECHUSI OCHOBHOM MTPOTrPaMMBbl By3a.

B mpomecce oOcCBOoeHHMS JAaHHOW JUCHUIUIMHBI CTYJIEHT (QOpMHUPYET
U JIEMOHCTPUPYET CIIECIYIONINE KOMIIETEHIINU UJIN UX COCTABJISIIOLINE:

— CIIOCOOHOCTh K KPUTUYECKOMY aHAJIU3y U OIICHKE COBPEMEHHBIX HAyUHBIX
JOCTUKEHUM, T€HEPUPOBAHUIO HOBBIX HJIEW MPU PELICHUH HCCIEA0BATEIbCKUX
Y TIPAKTUYECKUX 33]1a4, B TOM YHCJI€ B MEKIUCIUTUTMHAPHBIX 00JI1aCTSIX;

— TOTOBHOCTh YYacTBOBaTh B pabOT€ POCCHUMCKUX U MEXKIYHAPOIHBIX
UCCIIEIOBATENbCKUX  KOJUIEKTMBOB IO  PEUICHHWI0 HAy4YHbIX M  HAy4HO-
oOpa3oBaTeIbHBIX 3a]1a4;

— TOTOBHOCTh MCIOJIb30BAaTh COBPEMEHHBIE METO/IbI U TEXHOJIOTMU HAYYHOU
KOMMYHHUKAIIMU HA TOCYAAPCTBEHHOM M MHOCTPAHHOM SI3bIKaX.

B pe3ynbTaTe 0CBOCHUS TUCIUTIITUHBI 00YUYaIOIIUNACS TOJDKEH:

—3HaTb OCOOCHHOCTM AaHTJIMMCKOTO HAy4YHOTO TEKCTa W  HAayYHOU
TEPMUHOJIOTHH, OCOOEHHOCTH MEPEBOjia HAYYHOTO TEKCTa, OTIMYUTEIbHBIC YePThI
nepeBo/ia HayYHbIX MOHOTpaduil, mpueMbl IepeBoia (Ppa3eoJOrHIECKUX SANHHII;

— YMETh paclo3HaBaTh UMIUIUKAIIMU, XapAKTEPHbBIC JI1 aHTJIUMCKOTO SI3bIKA,
NpU TEXHUYECKOM I[I€PEeBOJIe, YMETh TOYHO M YETKO JIOTMYECKH U3JIaraTh
MaTepual;

— BIAJCTh HaBBIKAMHU, CITIOCOOAMH M MPUEMaMH TIEPEBOJIa HAYYHOTO TEKCTa
Y HAyYHOU TEPMHUHOJIOTUU.



I'JIABA 1. OCOBEHHOCTHU AHTJIMMCKOTI'O
HAYYHOI'O TEKCTA

OCHOBHOI CTWJIMCTHUYECKOW YEPTOM HAYYHOTO TEKCTa SIBJIAETCS TOYHOE
M YETKOE M3JI0)KEHHWE MAaTepualla NpPU IOYTH IOJHOM OTCYTCTBHM  TeX
BBIPA3UTENBHBIX  JJIEMEHTOB, KOTOPBIE IPHUJAIOT PEYM  IMOLMOHAIBHYIO
HACBIIIEHHOCTD, TJIABHBIA yIOp JENAETCS Ha JJOTHYECKOM, a HE HAa SMOLMOHAIIBHO-
YyBCTBEHHOM CTOPOHE M3JIaraéMoro. ABTOp Hay4YHO-TEXHHUYECKOM CTaTbU
CTPEMHUTCS K TOMY, YTOOBI UCKJIIOYUTH BO3MOKHOCTh MPOU3BOJILHOTO TOJIKOBAHUS
CyILIECTBA TPAKTYEMOT'0O MIPEAMETA, BCIEACTBUE YEr0 B HAYYHOM JIUTEPATYPE IMOYTH
HE BCTPEYAIOTCS TaKHE BBIPA3UTENIbHBIE CPEICTBA, Kak MeTadopbl, METOHUMHU
U IpyrHe  CTWIHCTHYECKHE  (UTYpbhl, KOTOpbIE IIMPOKO  HCIOJb3YIOTCA
B XYZO’)KECTBEHHBIX MPOU3BEACHUAX JUIsl IPHUIAHUS pEedYd >KUBOrO, OOpPa3HOro
XapakTepa. ABTOpbl HAy4YHBIX TMPOU3BEACHUM W30€raloT MNPUMEHEHUS 3TUX
BBIPA3UTEIBHBIX CPEACTB, YTOOBI HE HAPYIIUTh OCHOBHOTO MPHUHIIUIA HAy4YHO-
TEXHUYECKOTO SI3bIKa — TOUHOCTHU U ICHOCTH M3JI0KEHUS MBICIIH.

[IpaBoa, HYXHO OTMETUTb, 4YTO TIPU BCEH CBOEH CTHIMCTUYECKON
OTJAJIEHHOCTH OT JKMBOTO PAa3rOBOPHOrO $3bIKa, 0OOraroro pasHOOOpPa3HBIMH
BBIPA3UTEIIBHBIMU  CPEACTBAMH, HAYYHO-TCXHUYECKHM TEKCT BCE XK€ MOXKET
BKJIIOYaTh B C€O0sl HEKOTOPOE KOJIMYECTBO HEUTPAIbHBIX (Pa3eoJOTHUECKUX
coueTtaHui TexHuuyeckoro xapakrepa. (The wire i1s alive — mpoBoOJ MO TOKOM;
the wire is dead — mpoBo OTKITIOUCH).

C TOYKM 3peHHsI CIOBAPHOTO COCTaBa OCHOBHAasi OCOOEHHOCTh HAyYHOI'O
TEKCTa 3aKJII0YaeTCsl B TMPEIEIbHOM HACBIIMIEHHOCTH CIEIUATIbHON TEPMHUHO-
JIOTUEH, XapaKTEPHON ISl JaHHOM OTpACId 3HaHHWs, KOTOpas JaeT BO3MOXKHOCThb
HaubOosee TOYHO, YETKO M 3KOHOMHO M3JlaraTh COJIEp)KaHHE JaHHOIO IMpeaMeTa
U o0ecrieurBaeT NPaBWIbHOE TOHMMaHHE CYIIECTBA TPAKTYEMOTO BOIIPOCA.
B cnenuanbHON JATEpaType TEPMHHBI HECYT OCHOBHYIO CEMAHTHYECKYIO
Harpy3Ky, 3aHuMas TIJIaBHOE MECTO Cpeld MpOoYMX OOIIenuTepaTypHBIX
U CIIyXEOHBIX CJIOB.

B OTHOImIEHNHM CHHTAKCHYECKOM CTPYKTYpPBHl aHIVIMMCKHE TEKCThl HAy4HO-
TEXHUYECKOTO COJEPkKAHUA OTIMYAIOTCA CBOEH KOHCTPYKTHBHOM CII0KHOCTBIO.
Onu OoraTthl MPUYACTHBIMH, WHOUHUTHUBHBIMU U TEPYHIAUAIBHBIMA O0OpPOTaMHU,
a TaK’K€ HEKOTOPBIMM JPYTMMHM YHUCTO KHIKHBIMHU KOHCTPYKUHMSIMH, KOTOPBIC
moAg4yac 3aTpPyJHSIOT TOHMMAHHE TEKCTa M CTaBAT Mepel INEePEBOTUYMKOM
JOTIOJIHUTEIIBHBIE 3a7a4H.



1.1. HayyHasi TEepMHHOJIOTHSI

B 00blyHOI peud clioBa, Kak MpaBUJIO, TOJHMCEMAHTUYHBI, T.€. OHH
NepealoT LEebI psij 3HAaYeHHM, KOTOPhIE MOTYT PACXOAUTHCS MOPOM JOBOJBHO
mupoko. BosbmeM s mpuMepa cymmy 3HadyeHHil cioBa table, koTopbie
KOHILIEHTPUPYIOTCSI BOKPYT CTEP>KHEBOTO MOHATUS «IIJIOCKOCTB»: CTOJ, CKPHKaJlb,
J0cKa, Tabnuua, MinTa, Tadesb, JolIeuka, miockoropbe. Hapsiay ¢ sTuM cioBo
table oOmamaer W psSIOM NEPEHOCHBIX 3HAYCHUH, COXPAHSIOMIUX H3BECTHYIO,
X0Ta U 0OoJjiee OTHAJICHHYI0, CBSI3b CO CTEP)KHEBBIM IMOHSTHUEM: OOIECTBO
3a CTOJIOM, efa (To, YTO TMOJaeTCid Ha CTOJ), HAAMHUCh Ha IuiMTe. Takas MHOro-
3HAYHOCTh CJOB B  OOIIENUTEpaTypHOM  si3bIKe  SIBISiETCA  (pakTopoM,
CBUJICTEILCTBYIOIIMM O OOrarcTBe S3bIKOBBIX H300pa3UTENBbHBIX CPEJICTB.
Jlexcuueckasi MHOTO3HAYHOCTh MPHUIAET PeUd TMOKOCTh M >KMBOCTH M IO3BOJISIET
BBIpaXaTh TOHYANIIINE OTTEHKH MBICIIH.

Nuaye 0oOCTOMT €0 B HAYYHOM S3bIKE, B HEM TIJIaBHBIM TpeOOBaHHEM
OKa3bIBAa€TCA TNPEACNbHAs TOYHOCTh BBIPAKEHUS MBICIU, HE JOMYCKaroIllas
BO3MOXKHOCTH Pa3JIMYHBIX TOJKOBaHUM. [l03TOMYy OCHOBHBIM TpeOOBaHUEM,
MPEABSABIAEMBIM K TEPMUHY, CTAHOBUTCA OAHO3HAYHOCTb, T. €. HAJIMYUE TOJIBKO
OJIHOTO pa3 M HaBCErJa YCTAaHOBJICHHOTO 3HaueHUs. DaKTHUUECKU HAJEKO HE BCE
TEPMUHBI  yAOBIETBOPSIOT JTOMY TpEOOBaHUIO Jake B TIpelesiax OJJHOU
CHEIUaIbHOCTH, HAIIPUMEP: engine — MallnuHa, JABUTaTelb, MapoBo3; oil — maco,
CMa304HbIM MaTepuan, HedTb. DTO MPEJCTABISET 3aTPyAHEHHE JII TOYHOTO
MOHUMAHUS TEKCTA U OCJIOXKHSIET PabOTy MepEeBOTUHKA.

KakoBbl WCTOYHMKH BO3HUKHOBEHMSI AHTJIMUCKOW HAYyYHO-TEXHUYECKOU
tepmuHosioruu? HanOounblyto rpymnimy COCTaBISIOT TEPMHUHBI, 3aMMCTBOBAHHbBIC
U3 HMHOCTPAHHBIX SI3BIKOB, WJIM HCKYCCTBEHHO CO3/IaHHBIE Yy4Y€HbIMU Ha 0a3se,
IJIaBHBIM 00pa3oM, JJATUHCKOI'O M T'PEYECKOro SI3bIKOB, IO MEPE PA3BUTUSI HAYKHU
Y TEXHUKH U TOSABJICHUS HOBBIX NMOHATHH. Tak, Hanpumep, B 1830 roay nosiBuiiocr
Ha3BaHUE HOBOTO MHEPTHOrO BemiecTBa paraffin ot matunckoro parum affinis, T. e.
Majo colpukacarmomuiics (¢ Apyrumu BemiectBamu). HMHoOrma Bo3HUKAIU
u TuOpuanbie oOpa3zoBanusi Bpojae haemoglobin ot rpedeckoro haima kpoBb
u natuHckoro globus map. OCOO€HHO MHOTO TEPMHMHOB TOSIBWJIOCH B AHIJIUU
B XVIII u XIX Bekax B mepuoj OypHOTO pa3BUTHA HAyK, MPH OTOM YacTh
TEPMUHOB W3 S3bIKa YYEHBIX CTaja MPOHUKATh B OOIIEIUTEPATypHBIA S3BIK
U cenanack Bceoommm goctostnueM. K takum ciioBam otHocsTesi: dynamo, ozone,
centigrade, gyroscope, sodium wu ap. B XX Beke BO3HUKIN TaKue
HOBOOOpa3oBaHus, Kak: penicillin, hormone, isotope, photon, positron, radar,
biochemistry, cyclotron u T. A. OTu TepMHHBI OBICTPO CTATX OOIMICTIOHATHBHIMU
Omaromapsi TECHOM CBSI3M HOBEWIIMX HAYYHBIX OTKPBHITUA C TOBCEAHEBHOM



KU3HBbIO. Bce ke HYy)XHO OTMETHUTh, YTO OCHOBHAs Macca HAyYHO-TEXHHYECKOU
TEPMUHOJIOTHUHM TPOAOKAET OCTaBaThCsl 3a TpelesaMyd  OOILIEIUTePaTypPHOTrO
A3bIKA ¥ TIOHSTHA JIMIIH CIEUATUCTY JaHHOW OTpaciid 3HaHUSI.

Bropas mo BenmmuumHe Tpymma TEPMHUHOB TMPEACTABISIET coO0W oOre-
JTUTEpaTypHbIC AHTIIMICKUE CJIOBA, YHNOTPEOJsieMble B CIEHHAIBHOM 3HAYCHUH.
K takum cioBam oTHOcATCA, HanpuMep: jacket — KypTKa U, BMECTE C TEM — KOXKYX;
jar — xyBmIMH M KOHJeHcarop; to load — Harpyxatb u 3apsxkarb. Ilpu 3TOM
BCTpEYaeTCs YHMOTpeOJICHUE OTHOTO CIIOBAa B PAa3HBIX CHCIHATBHBIX 3HAYCHUSIX,
B 3aBUCMMOCTH OT OTpaciIM 3HaHUA, CJIOBO pocket — KapmaH, Hampumep, UMeeT
CJIeyIOlMe CIeNHUalbHbIE 3HAUCHHUS: BO3/yIIHAs siMa (B aBUAIlMU), OKPY>KEHHE
(B BOGHHOM JieJie), MepTBas 30Ha (B pajuo), THE3/I0 MECTOPOXKICHHS (B I€0JIOTHH),
KaOeJIbHBIN KaHal (B AJIEKTPOTEXHUKE).

B cTpykTypHOM OTHONICHMH BCE€ TEPMHHBI MOXXHO KJIACcCH(DUIIMPOBATH
CIICAYIONIMM 00pa3oM: TMpoCThie TepMUHBI (OXygen, resistance, velocity)
Y CJIOKHBIE TEPMHUHBI, 00Opa30BaHHbBIE MyTeM CJIOBOCIOXEeHHUs. COCTaBHBIE YaCTU
CJIOKHOTO TEPMHHA YaCTO COEAUHSIOTCS C IOMOIIBIO COETMHUTEIBLHOTO TJIACHOTO:

gas + meter = gasometer. [Ipm 3TOM HHOTrHA TPOUCXOAUT YCECUCHUE
KOMITIOHEHTOB: turbine + generator = turbogenerator. CroBoco4eTaHusi, KOMIIOHEHTbI
KOTOPBIX HAXOJATCS B aTpUOYTUBHOM CBSI3H, T. €. OJIMH U3 KOMIIOHEHTOB OIPEEIISET
npyroi: direct current — moctossHHBIA TOK. Hepenko aTpuOyTHUBHBIN 3JIEMEHT caM
BBIPAKEH CIIOBOCOYETAHUEM, IIPEICTABIIAIONIMM COO0 CEMaHTUYECKOE €IUHCTBO.
3710 eMHCTBO opdorpaduyecKu YacTo BbIpakaeTcsl HalMCcCaHUEM depes neduc:

low-noise penthode — wanomymuslii nenrox, doubling-over test —
UCMbITaHUE Ha cTU0. AOOpeBUaTypa, T. €. OyKBEHHbIE COKPAIIIEHUS CJIOBOCOUYETAHUIA:

e.m.f. = electromotive force — snextpomBmxkymas cuna. COKpaIieHHIO
MOXET TMOABEPTHYThCS 4YacTh cioBocodetanus: D.C. amplifier = direct current
amplifier — ycumurens moctostHHOTO TOKa. CIIOrOBBIC COKPAIICHHMS, TIPEBPATHBIIIAECS
B CAMOCTOSITEJIbHBIE CIOBA:

loran (long range navigation) — cucrema najdbHEH pagMOHABHUTAIMH
«Jlopany», radar (radio detection and ranging) — paauosokanus. JlutepHbie
TEPMUHBI, B KOTOPBIX aTpUOyTHBHAs POJIb MOPYYAETCS OIpPEACIICHHON OyKBe
BCIIEAICTBUE €€ Tpaduueckoi (Hopmbl:

T — antenna — T-oOpasnast anteHHa, V — belt — KIMHOBUIHBIN pEeMEHb.
Nuorna sta OykBa SIBISETCS JUIIH YCIOBHBIM, HEMOTHBUPOBAHHBIM CUMBOJIOM:

X-rays — peHTT€HOBCKHE JIyYH.

[Ipu mepeBoge TEPMHUHOB MBI MOXKEM BCTPETHTBCS CO  CICAYIONAMHU
MOMEHTaMHU:

a) 4aCTh TEPMHUHOB, HMEIOMIMX MEXIYHAPOJHBIA XapakTep, MepenaeTcs
MyTeM TPaHCIUTEpAIlMU U HE HYXKJIaeTCs B MepeBoie: antenna — aHTeHHa, feeder —
¢bunep, blooming — 6J1FOMUHT;



0) HEKOTOpbIe TEPMHUHBI HMEIOT TPSIMBIC COOTBETCTBUS B PYCCKOM SI3BIKE
Y [IePeatoTCsl COOTBETCTBYIONMMH OSKBHBaJeHTaMu: hydrogen — Bomopo;
voltage — nanpspkenue;

B) M3BECTHAS YaCTh TEPMHHOB TPH MEPEBOJIEC KAIBKHPYETCS, T. €. MepeIacTcs
C TIOMOII[BIO PYCCKUX CIIOB W BBIPOKCHHUM, JOCIOBHO BOCIPOM3BOMISAIINX CIIOBA
Y BBIpKECHHUS aHIJIMKCKoro s3bika: Single-needle instrument — omnHOCTpeIOYHBIM
armapar, superpower system — cBepXMoIIHasi CHCTEMa,;

) HEPEIKO CIy4aeTcs, YTO CJoBapb HE JaeT IMPSAMOrO COOTBETCTBHS
aHTJIMICKOMY TepMHHY. B 3TOM ciy4ae NepeBOAYHK JODKEH NPUOETHYThH
K OITKUCATEIbHOMY TIEPEBOAY, TOYHO MEPEAAONIEMY CMBICI HHOS3BIYHOIO CJIOBa
B IAHHOM  KOHTeKkcTe: video-gain  —  peryjampoBka  SIPKOCTH  OTMETOK
OT OTPAKCHHBIX CUTHAJOB. [Ipy mepeBoje TEPMHUHOB CIICAYET MO BO3MOYKHOCTH
u30eraTh yMOTPEOJICHUS HMHOS3BIYHBIX CJIOB, OT/AaBas MPEANOYTCHUE CJIOBaM
PYCCKOTO MPOUCXOKICHUS: KITPOMBIIUICHHOCTEY» BMECTO «HHIYCTPHSD», «CEIIBCKOEC
XO3SHCTBO» BMECTO «arpuKyJbTypa», «IOJHOE COIMPOTHBIICHUE» BMECTO
«UMIIeIaHCey | T. 1. [I0CKOJIbKY XapaKTepHOW YepTO TEPMHHA SBIISCTCS YETKOCTh
CEMAaHTHUYECKHUX TPaHMIl, OH O00JIaZaeT 3HAYMTEIHHO OOJbINEH CaMOCTOSTENb-
HOCTBIO TI0 OTHOIICHUIO K KOHTEKCTY, 4YeM OOBIYHBIC CJIOBA. 3aBHCHMOCTH
3HAQYCHUS TEPMHHA OT KOHTEKCTAa BO3HHMKACT JIMIIb MPH HAIMYMA B HEM
MOJIMCEMHHU, T. €. €CJIM B JAHHOW 00J1aCTH 3HAHUS 32 TEPMUHOM 3aKpPEIICHO OoJiee
OJTHOTO 3HAYCHHUSI.

1.2. UMnJMKanum B aHIVIMACKUX HAYYHBIX TEKCTaX

B pasnuyHBIX s3bIKaxX TEHICHUUS K UWMIUIMKAIMK, WIH HESIBHOMY
CIIOBECHOMY BBIp@XEHHIO, pealu3yercs Mo-pa3HoMy. B wyacTHOCTH, pycckomy
S3BIKY UYYXKJIBI HEKOTOPbIE UMIUIMKALUU, XapaKTEPHbIC ISl aHTJIUHCKOTO SI3bIKA.
OTO0 O0OCTOATENBCTBO HEOOXOAMMO YUWUTHIBaTh MNEPEBOJUYHUKAM C AHTIIUMHCKOTO
Y HAa QHTJIMACKUI: TIepBbIE JODKHBI YCTPAHATh WMMIUIUKAIIUU, HEMpUEMIIEMbIe
B PYCCKOM SI3bIK€, @ BTOPBIM HYKHO HCIOJIb30BaTh AHTJIMMCKUE HMIUIMKAIIUN
KaK TIPHEeM KOMIIPECCUH TEKCTa, U MHOT/Ia KaK CTUIIMCTHYECKOE CPECTRO.

TexHnyeckoMy NEpEeBOJUMKY IOJIE3HO HMETh MpEJCTaBIeHHE 000 Bcex
OCHOBHBIX (hOpMax HWMIUIMKAIMN, TUMUYHBIX JJIS MOHOTpaduii M 0COOEHHO
KYpHaJIbHBIX cTareid. UToObl 00JEryuTh OOHApPYXKEHUE UMIUIMKAIMM B TEKCTE
OpUTHHANA, IE€JIECO00pa3HO YyKa3aTh HWACHTHU(PUIMPYIOIMINE TPU3HAKK KaXKIOU
(bOpMBI, T. €. TIO CYIIECTBY KIacCU(PHUIIMPOBATH UMIUTHKAIINH.

Hmwxke crmemana TmombITKa TakoW KilacCH(PUKAIIMM W HAa KOHKPETHBIX
npuMepax I[OKa3aHbl TMPUEMbl YCTPAHCHHS HMMIUIMKAIMKA TPU TEXHUYECKOM
nepeBoje.



Tun |. B arpuOyTuBHOM 1€MIOYKE OIYCKAeTCs OJIHO W3 HECKOJIBKUX
CYIICCTBUTCIILHBIX, B pPE3yabTaTc qero OIIPCACIICHUC OIIYHIICHHOI'O
CYLIECTBUTEIBHOIO MOXHO OIIMOOYHO MPHUHATH 3a ONpPEAENIEHUE Jpyroro
cylecTBuTeNbHOrO (B cTunmcTrke paccMaTpuBaeTcsl ciiydaid, KOrja OIyCKaeMoe
CYIICCTBUTCIILHOC IIPCACTABIIACT co0oit I[GP'ICTBy}OHIGC JINIIO. HpI/IJIaFaTCJILHOG,
CIyKalcee OIIPpCACIICHUCM OIIYIICHHOT'O CymCCTBUTCIILHOI'O, Ha3bIBAKOT
«MEPEHECEHHBIM 3IUTETOM»). OTOT THUI HUMIUIMKAUUA OOHApY>KUBAETCS IpH
MEPEeBOJIC M3-3a JICKCHUECKOH HEeCOYeTaeMOCTH Ha PycCKOM si3bIke. The annealed
hardness of the material does not provide as good a correlation with the measured
erosion wear. «OTox:KeHHas TBECPAOCTL» HC HMCCT CMBICJIA, TAK KadK OTKCYb
MOXHO MAaTepuall, HO HE NapaMeTp WM XapaKTepUCTUKY Marepuana. Ilockonpky
N3 KOHTCKCTa CTAaTbu CJICAOBAJIO, YTO OTKUI'Y HIOABCPrajCia mMarcpuall
IIOBCPXHOCTHOI'O CJIOA ACTAaIN, IICPCBOAYUK JICTKO BOCCTAHOBHUJI (YHYHIGHHOG
cymectBuTenbHOe (the annealed hardness > he annealed surface hardness = the
hardness of the annealed surface) wu manm anekBaTHBIM  MEPEeBOA.
TBEepaOCTh OTOXKEHHOW IOBEPXHOCTHM MaTeprajla HE JAeT TAaKOW K€ XOpOoUIer
Koppeliinuu ¢ UIBMCPCHHBIM 3HAYCHHUCM 3PO3MOHHOI'O U3HOCA.

Pacnio3naBanue I/IMHJII/IKaHI/Iﬁ I Ttuna 3HAYUTEIIHLHO 3aTPpyAHACTCA, CCIIU
OIIpCACIICHNECM OIIYIICHHOI'0O CYIICCTBUTCIBHOIO CIYXHUT OJHO M3 TaKux
JIETKOCOYETAaeMbIX MpUJaraTeabHbIX, Kak conventional, full, ideal, normal, simple,
single, total, uniform, usual. Further studies with the normal computer model
revealed that if the assumptions regarding the rate of insulin secretion were correct
the duration of infusion of glucose in an intravenous glucose tolerance test would
be an important determinant of the amount of insulin released during the infusion.
Tepmun normal computer model BmoiHE MOXHO TPUHITH 332 «OOBIYHYIO
MAlIMHHYIO MOJACJIb», W TOJIBKO aHAaJIn3 BCEH CTaTbU O IJUHAMHUKE T'OMEOCTa3a
[JIFOKO3BI TTO3BOJISIET YCTAaHOBUTH, YTO oA normal umeercs B Buay normal state,
T. €. HOPMAJIBbHOC COCTOAHHUC YCIOBCKA, WM COCTOAHHEC 3A0POBOTIO UYCIOBCKA.
JlanpHeWImMe WCClIeN0BaHUsl MAIIMHHOW MOJIEIM  HOPMAJIBHOIO  COCTOSTHUS
MOKa3aJii, YTO €CIu Obl JOMYIICHUS O CKOPOCTH CEKPEIMH HHCYJIWHA OBLIN
BCPHBIMHU, POAOJDKHUTCIbHOCTh BJIMBAHUSA T'JIFOKO3BI IIPW BHYTPHMBCHHOM aHAJIN3C
Ha TOJICPAHTHOCTb K TIJIFOKO3€ Obuta OBl BaXKHEHIIINM ITOKa3aTeleM KOJUYECTBa
HHCYJIMHA, BBIACIIEICMOTO 3a BPpEMs BJIMBAHUS. B mapauICJIbHbIX CHMHTAKCHYCCKUX
KOHCTPYKIOUAX BO3MOKHO OITYCKAHHC ITOCIICIHCTO CYIICCTBUTCIBHOTO B ICIIOYKC.
HOCKOJ’IBKy TaKasd UMINUIMKaIUs UMCCT aHaJIOTUIO B PYCCKOM A3LBIKC, IICPEBOAYUKY
HY)KHO MPOCTO OBITH BHUMATEIIbHEE, YTOOBI N30ekaTh OykBanu3ma. The possibility
of replacing the two stage turbine with a single stage was considered, but rejected
because the aerodynamic loading would have been higher than was desirable.
boima paccMoTpeHa  BO3MOXHOCTh — 3aMEHbl  JBYXCTYNEHYaTOW  TypOWUHBI



OJIHOCTYTIEHYaTOM, HO OT Hee OTKa3alhCh, IMOCKOJbKY a’poJIMHaMHUYecKas
Harpy3ka mpeBbicuia Obl TpeOyemyro. 3ajada TEpeBOAYMKA OCIOXKHSETCH,
€CJIM apaJuIeILHOCTh KOHCTPYKIMK oTcyTcTByeT. Fuel nitrogen is minimized
by operating the reaction zone as rich as possible without the presence
of hydrocarbons. Tonbko KOHTEKCT Bcell CTaThd, U3 KOTOPOM B3AT 3TOT MPHUMED,
nmo3BoJiieT yOemutbes, uro moxa fuel nitrogen mmeercs B Buay fuel nitrogen
conversion, WK MpeBparieHue azora Tormmsa B NOX.

Twun 11. B cpaBHuUTEIPHOM 000pPOTE OMYCKAETCS CPaBHUBAEMOE CYIIECTBH-
TEBHOE, HO COXPAHSETCS €ro oIpejieicHre B o0meM naaexe. 1he James [2] and
Smith [3] correlations show essentially the same predictive reliability, and are
somewhat poorer than Murdock. Mer BuamM, 4TO MOCIE CPAaBHUTEIHHON CTEICHH
MPUJIAraTeIbHOr0 BMECTO TaKUX IPUBBIYHBIX BapHaHTOB, Kak “than Murdock
correlation”, “than that of Murdock”, “than Murdock's one” cuenyer
“than Murdock”. B mnepeBome, KOHEYHO, HMMIUIMKALUIO HYXHO YCTPaHUTb.
Koppensiumonnsie Bbipaxenust Jlxeitmca [2] u Cwmuta [3] 0OHapyXuBarOT
MPAKTUIECKA OJIMHAKOBYIO TOYHOCTh M HECKOJIBKO MEHEE TOYHBI, YEM BBIPAKCHHE
Mapoka.

Tun 1. ITo anamorun ¢ wmmukanusMu Il Tuma B MMIUIMKAIUSAX STOTO
TUMA OIYCKaeTCA CIJIOBO-3aMEHUTENIb, HO COXPAHSIETCS €ro OIpe/elicHue.
Fig. 5 shows the results of these tests, the upper curve being the large protrusion.
Cosepmenno sicio, uto the large protrusion = the one for the large protrusion,
YTO U OTPa)KaeTcsl B MEpeBojie. Pe3yabTaThl ATUX OMBITOB MOKa3aHbl Ha ¢ur. 5,
MIPUYEM BEPXHsSI KPUBAsi OTHOCUTCS K CITydaro OOJIBIIOrO BRICTYMaHus Opyca.

Tun V. DTOoT TUN UMIUIMKAIIMKM HAMOMUHAET TUMN [, HO ompelneeHHueM
3I€Ch BCETJa CIYXKUT CYIIECTBUTEIBHOE, a IIEMOYKa, €CIM €€ BOCCTaHOBUTb,
HACUMTHIBACT TOJILKO JIBa 3BE€HA — IIOITOMY TIEPEHECEHUE CBOWCTB OHOTO
CYIIECTBUTEILHOTO Ha Jpyroe (Kak B HMIUIMKAIUsAX | TUma) OTCYyTCTBYeT.
Mpb1 pakTHUeCKn BCTpeYaeMCs C TPOSBICHHEM METOHHMHH, WM C 3aMEHOMN
Ha3BaHMUS OJHOTO TMpeaMeTa Ha3BaHUEM JPYroro, CBA3aHHOIO C TE€PBBIM
«I0 CMEXHOCTH». Tak, B HIXKECIEAYIOIIEM MpUMEPE BMECTO TEPMHUHA «TEUCHUE
Ha IUTOIIAJKE» HCIOJb3yeTcs TEePMHUH «ILom@aaka». These small areas are
expected to be separated, and oil flow boundary layer visualization studies
confirm this.

Tun V. K 3ToOMy THNy UMIIMKAUUA OTHOCATCS MMILIALIUTHBIE TEPMUHBI
Bpone incidence (yros ataku). B razogmHaMHU4ecKuX CTaThsiX TEPMUH incidence
yHnoTpeOJIgeTcsl TaKk 4YacTo, YTO CTaJl JIBOMHUKOM OoJjiee TMOHATHOTO TEpMHHA
incidence angle, wumu angle of incidence. (B anrmo-pycckom cioBape
10 a3POIMHAMUKE TPUBOJATCA 00a TepMuHa.) HeTpyaHO yBHIETH, UTO B OCHOBE
MIUTUITUTHBIX TEPMUHOB JISKUT uMITKanus [V tuna. B camom gene — couetanue
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UMIUTUIIATHOTO ~ T€PMUHA C  CYIICCTBUTEIBHBIM  BOCHPHHHMAETCS  Kak
AKCIUTUIUTHOE TIEPEBOIYMKOM, 3HAKOMBIM C TEPMUHOM, M Kak UMIuidkamus | tumna
NEPEBOIYMKOM, HE 3HAKOMBIM ¢ TepMHUHOM. [lokaxkeM 3TO Ha mpuMepe TOro xe
incidence. Magliozzi, et al. (35) measured the wake behavior downstream of
a rotor and found that over the 15 percent of the span near the tip the incidence
variations into the stator are significantly greater than elsewhere. Mainpoiiiu
c corpynHukamMu  (35) u3MepWIM  XapaKTEepUCTUKH Clella 3a  POTOPOM
1 0OHapyXuid, 9T0 Ha 15 % BBICOTHI JIOMIATKH BOJW3H €€ KOHIIa M3MCHEHHUSI yTiia
aTaky B CTATOpE CYIIECTBEHHO OoJiblie, yeM Tie-1u0o0 B Apyrom mecte. Eie onun
npUMep: TEIIOTEXHUYECKU TEpMHH Incipience, KOTOpPBIM BCTpedaeTcsl ceryac
Hapsay C TOPOJUBIIMM €ro TePMHUHOM incipient boiling (HadanpHOE KUIICHHE,
3akunanue). Kak um B mpeaplaylieM ciy4ae, 3/eChb OMNYIIEHO OIpenesieMoe
cymiectButebHOe (boiling) U OCTaBIEHO OIpENeNsoIIee CI0BO, HO T. K. MOCJETHEES
ABJISIETCS] TIpUiIarateiabHeIM (incipient), MPOUCXOAUT OAHOBPEMEHHasi TpaHcop-
Malys ~ [pujaratelbHOro  incipient B CYIIECTBUTENBHOE  Incipience.
Large superheates for incipience appear to be characteristic of organic liquids of
low surface tension compared with water. /I;1s opraHu9ecKuX KHIKOCTEH C MaJIbIM
[0 CPAaBHEHUIO C  BOJIOMW  TIOBEPXHOCTHBIM  HATSHKEHHUEM  XapaKTEPHBI,
MO-BUAMMOMY, OOJIBIITNE TIEPETPEBBI MPU 3aAKUTIAHUU.

Tun VI. Ecitu ucxonute w3 ucnodw3oBanHoro — A.J[. IlIBelinepom
OTIpeICICHNUS] IMIUTHKAITUN KaK «HESIBHOTO CJIOBECHOTO BBIPAKCHHS», TO B CEMBIO
UMILTUKAIIMA MOXKHO, TMOXaTyd, BKIIOYUTh UMIUTUIIUTHBIE MHOTOKOMIIOHEHTHBIE
TEPMUHBI 1 TEPMUHOJIOTHYECKUE coueTaHus. BeTpeyasch ¢ MMILTUKAIMSMU TaKOTO
THTIA, TIEPEBOTYMK C AHTIIMACKOTO JOJDKEH YCTPAHATh YPE3MEPHBIA JTaKOHU3M
tepmuHa. (Cieayer OTMETUTh, YTO B COBPEMEHHOM PYCCKOM S3bIKE HAy4HO-
TEXHUYECKON JIMTepaTyphl TakKe HaOMIOAaeTCsl TEHJCHIUS KOMIIPECCUU
TepMUHOB. MHOTHE TEPMHUHBI, KOTJIa-TO PE3aBIIUE CIyX, CTAIM MPUBBIYHBIMH,
HanpuMep: «TeKyIlas riyOnHay BMECTO «TEKYIee 3HAUCHHUE TIIyOUHBI), KYIIPyroe
pelIeHrne» BMECTO «pelIeHHe MO TEeOpuu ymnpyroctu» W T. m.) M Haobopor,
MEePEBOUMK Ha AHTJIMUCKUN JOJKEH YBUIETh B MHOTOKPATHO TMOBTOPSIEMOM
PYCCKOM  TEPMHUHOJIOTUYECKOM COYETaHUU (WM  OMHCATEIbHOM TEPMHHE)
YCTOMYMBBIN aHIVIMHUCKUM TEPMUH, IOCTPOCHHBINA IMyTeM MMIUMKauuu. [IpuBenem
HECKOJBKO TPUMEPOB TakUX TepMHUHOB: bore Reynolds number — wuwmcio
PeiiHomnbaca, BRIYKMCICHHOE 1O AUaMeTpy oTBepcTus; measured endurance ratio —
OTHOCUTEJIbHAS BBIHOCIMBOCTh, BBIYMCIICHHAs TO pe3yJbTaTaM H3MEpPEHUH,
stress-life exponent — moka3arenb CTENEHHOW 3aBUCHMOCTH MEXAY HaIPSKEHUEM
U JIOJITOBEYHOCTHI0; plastic design — pacuer ¢ yueTom miacTuuecKux aedopmanuii;
plastic resistance — compoTHBJEHHE ILIacTHYeCKOW aedopmaru; unstable
conditions — ycJoBHUS HEyCTOWYMBOW paboThI; rotational blowdown — mpomyBka
MIPH BPAIICHUH POTOPA.
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Tun VII. 3BecTHO, 4YTO CTHUJIMCTHYECKHME HOPMBI AHIJIMICKOTO S3bIKA
JIOMYCKAIOT TaBTOJIOTHIO, WJIM YNOTpeOJEHUE CIOB OJHOIO KOpPHS B Mpejenax
OJIHOTO TpeJIokeHusl. B To e BpeMs B aHTJIMICKOM SI3bIKE HAYYHO-TEXHUYECKON
JUTEPATYpPhl  CYIIECTBYET MPOTUBOMOJOXKHAS 1O  XapakTepy TEHIEHIUs
OTPaHUYCHHOTO WCITOJIb30BAHUS OJTHOTO M TOTO K€ CJIOBA B MPEJIOKEHUN U JAXKE
B COCEIHHMX TIpeIIoKeHUusX. [IposBiseTcss oHa B TOM, YTO aHTIIOS3BIYHBIC aBTOPHI
HE TOJIBKO 4Yalle PYCCKUX aBTOPOB MPUOETar0T K MECTOMMEHHSM H CIOBaM-
3aMeHHUTENISIM Bpoje one, that, these, the former, the latter, (the) same, the whole,
the foregoing, counterpart, HO U TATOTEIOT K CIIOBaM-3aMEHUTENSIM, KOTOpPBIC
MO>XHO Ha3BaTh MMIUIMIIMTHBIMA U KOTOPBIE, YTO BECbMa HMHTEPECHO, HEPEIKO
yIOTPEOSIOTCS CaMOCTOSITENBHO, T. €. 0€3 MpPEeaIIeCTBYIONINX MM 3aMEHSEMBIX
cioB. UMmunutHOE cioBo-3ameHuTens (MC3) obnagaeT MUPOKUM 3HAUYCHUEM,
YTO TO3BOJIIET €My 3aMCHATh M CEMaHTHYECKH POJCTBEHHBIC CIIOBA M CIIOBA,
CBS3aHHBIC JIMIIb METOHUMHUYECKH — HEKOTOpas aHaJOTUs C HWMILTUKAILUSIMHU
IV tuna, npudem cBsizb HE Bcerja jerko oOHapyxkuth (He mmess Bo3MokHOCTH
noapoOHee ocTaHOBUThCA Ha aHanmusze MC3, ykakem TOJBKO, YTO HX CJEIyeT
OTINYAaTh OT MHOTO3HAYHBIX CJIOB M CJIOB IIUPOKOW ceMaHTHKU. OTMETHM TaKXke,
YTO B PYCCKOM SI3bIKE€ HAYYHO-TEXHHUYECCKOW JTUTEPATYPHI BCTPEUAOTCS MOTOO0HBIC
CJIOBa-3aMEHUTENH (MPUOOp, YCTPOMCTBO, MalllMHA, MEXaHU3M, (HOPMYJIUPOBKA,
yCIJIOBHE, CPEJICTBO), OJIHAKO HUX TOPa3J0 MEHbINE U, TJIABHOE, — OHU HE YIOTpeO-
JISTFOTCSI CAMOCTOSTEIIBHO, a JIOTUYECKasi CBA3b 3aMEHSEMOI0 M 3aMEHSIOIIETO CJIOB
coBepiieHHO oveBuaHa). Tak, MC3 consideration, uMmeroiee cioBapHbIC 3HAUCHUS
«PaCCMOTPEHHE», «COOOPAKECHHE», «ydeT», MOXKET 3aMEHHTh JI000€ CIIOBO,
o0o3Hayarolee HEKU OOBEKT PACCMOTPEHUs (METOHMMUYECKOE OTHOIICHHE
«TIpoLEecc — 00BEKTY).

A. Consequently, it is likely that none of the above considerations would
have led to ball-retainer forces sufficiently large to cause failure. CnenoBatensHo,
BIIOJTHE BEPOSITHO, YTO HU OJMH W3 BBIIIEPACCMOTPEHHBIX (PAaKTOPOB HE MPUBOIUII
K TIOSBJCHUIO YCHUJIUH MEXIy IIapHKaMHd M CelapaTopoM, CITOCOOHBIX BBHI3BATh
paszpylIieHue.

b. Special considerations insure the reliable operation of these thyristor drive
systems. Haxexnass paboTa TUPUCTOPHBIX CHCTEM AJIEKTPONPUBOJA OOECIIEUMBACTCS
CHeIUaTbHBIMA MEPAMU.

NC3 feature, umeromiee OCHOBHBIE CIIOBapHbBIC 3HAYEHUS «OCOOCHHOCTHY,
«XapakTepHas 4epTa», «IPU3HAK» U «CBOWCTBO», MOXKET 3aMEHUTH JII000€ CIIOBO,
Ha3pIBAIOIIEE  JJIEMEHT HEKOETo Iejioro  (METOHMMHYECKOE OTHOIICHUE
«IPUHAICKHOCTD — SJIEMEHT» ).

A. Salient features of the agreement. OcHOBHBIE TOCTAHOBJIEHHS COTTIAIIICHHUSI.

b. Fig. 2 is a schematic diagram illustrating the salient features of the
analitical and experimental program. Ha ¢wur.2 mnpeacraBiaeHa cxema,
WUTIOCTPUPYIOIAss ~ OCHOBHBIE  A3Tallbl  MPOTPaMMbl  AKCIIEPUMEHTAILHO-
TEOPETUUYECKUX PadoT.
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B. The equipment developed for the study of the mechanical pulping process
consists of three major components: the grinder machinery, the grinder control
Instrumentation, and data collection features. O6opynoBanue, pazpaboTaHHOE JIJIs
UCCIICIOBAHMs Tpolecca TMOJMyYeHHUs JPEBECHOM MacChl, COCTOMT H3 Tpex
OCHOBHBIX yacTei: aeduodpepa, npruOOpPOB U PETYISATOPOB CUCTEMbI YIPABICHUS U
yCTpOMCTB Ay cOopa naHHbIX. Mexanusm mnepeBojga MC3 HamoMuHAET JETCKYIO
urpy “Changing WARM to COLD in four moves”: warm — ward — word — cord —
cold. YtoOwl ipu mepeBoje Ha PyCcCKH KOHKpeTH3upoBaTh 3HadeHue MC3, kak
3TO OBUIO CIENaHO B BBIMICTIPUBEICHHBIX MPUMEPaX, HYKHO MOHSITH OOLLYIO UCIO,
3anoxkeHHyro B MC3. Jlns »Toro OOBIYHO JIOCTaTOYHO MPOAHATH3UPOBATH
3HaueHue MC3, nmpuBoauMoe B IBYS3bIYHBIX cloBapsAx. Tak, B cimydae MC3
consideration KOHKpeTHU3aIHs HE TMPECTABIAET OOJBIIOrO TPY/Ia: PACCMOTPEHUE —
paccMoTpeHue (GaKTOpoB — pacCMOTpeHHbIe ¢akTopsl — ¢akTopsl. OmHaKo
u3 cioBapHbix 3HaueHut MC3 feature TpyaHo cnenath BbIBOJ 00 oOuied wujee,
U OTIPEJICTUTh €€ MOKHO TOJIbKO TOCJI€ aHaldn3a CaMbIX Pa3HBIX KOHTEKCTOB.
[lepeBogurKamM C aHIVIMMCKOTO M Ha AHIMVIMACKUN MOJE3HO 3HATh HamoOoJjee
pacnpoctpaneHHsle C3. C 11e51pt0 5KOHOMUHM MeCTa Mbl IPUBOJIUM 3TH CJIOBa 0€3
KOHTeKcTa U mnepeBoaa. Omnako st kaxaoro MC3 ykaswsiBaeTcs oOmas ujes
(B KaBbIYKAaX) W OJHO WM HECKOJbKO KOHKPETHBIX 3HAaueHUU (B CKOOKax).
1. Application — «00BEKT, B KOTOpOM MOKHO NpuMeHHUTH» (locomotive, plant).
2. Approach — «cBsi3aHHOE C HEKOTOpBIM MeTojom» (results). 3. Arrangement —
«ompezaensieMoe CXeMHBIM perneHuem» (version, plant). 4. Aspect — «cBsi3aHHOE
C HEKOTOpOl ocoOeHHOCThIO» (equation). 5. Behavior — «xapakrepuszyemoe
ocobennocTsamu noseAaeHus» (flow). 6. Category — «mogaatonieecsi rpynnupoBKe,
kinaccudukanuny (parameter). 7. Condition — «omMchIBarOIIEee COCTOSTHHUE
(temperature, stress, pressure). 8. Configuration — «oriuuaromeecs (Gopmoi»
(version, hole). 9. Contribution — «Biusomas BenmuuuHay  (strength).
10. Consideration — «o0bekT paccMmoTpenus» (factor, measure). 11. Criterion —
«ompeaensiemoe kpurepuem» (failure). 12. Effect — «wucnbiThIBatoee wuim
oKaspIBarolee  BimMsHHe»  (parameter). 13. Environment —  «cBs3aHHOE
¢ ycrmoBusiMu paboThI» (0Xygen, bearing, vehicle). 14. Feature — «ayieMeHT 11e0r0o»
(item, device, stage). 15. Format — «xapakTtepu3zyemMoe BHEIIHHUMH ITPH3HAKAMI

(design, coordinates). 16. Formulation — «pe3ymbTar  (HOPMYITUPOBAHHS
(composition,  theory, equation). 17. Geometry —  «xapakTepuzyeMoe
reOMETPUUECKUMHU Tmpu3Hakamu» (partition). 18. Information — «usBiekaemoe

u3 unpopmanum» (value, figure). 19. Problem — «Be3bIBatOIICE Kakue-m1OO
sarpyanenus» (fouling, contamination). 20. Requirement — «rpeOyemoe wuiu
uckomoe» (amount, loss, value). 21.Result — «saBasiomeecss pe3yabTaTOMY
(Characteristics). 22. Situation — «OTHOCsIIEeCS K PacCMAaTPUBACMOMY CIIYHYaro»
(process, film). 23. System — «paccmaTprBaemoe Kak cuctema» (material, burner, fuel
/ air mixture). 24. Theory — «cBsi3aHHOE C TEOpPETHYECKUM Omucanuem» (equation).
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25. Type — «moapazaensemMoe Ha Tumb» (tower). IlpakTuka mokas3bIBaeT, 4TO
NEPEBOJUYUKH C AHTJIMHACKOTO, CTapasch H30exaTh OyKBajan3Ma, TaK WM HHA4e
packpbiBatoT 3HaueHuss UC3. C apyroil CTOpPOHBI, JaK€ ONBITHBIC MEPEBOAUYUKU
Ha aHTJIMUCKUN  (HE  SIBJSIIOIIMECST ~ HOCHUTENISIMU  aHTJIMHUCKOTO  A3bIKa)
He noJib3ytoTess UC3 nmubo 1o He3HAHUIO 3TOr0 CTHIIMCTU-YECKOTO MpueMa, Jrudo
U3 OINAaceHHs, YTO peHakTop (Takke He TMNPUHAAISKAIIUNA K HOCUTEISIM
aHrnuickoro si3pika) couteT MC3 ommobkoit. OTMETHM elie 0JIHO 00CTOATEILCTBO,
cea3anHoe ¢ MC3. DOt cioBa BBICTyHalOT HMHOT/AA B POJM TaK HA3bIBAEMBIX
«rpomkux cioB» (Big Words). Amepukanckuii matematuk J[xon Kemenu
B IIPEANCIIOBUA K OJHOM W3 CBOMX KHHUT TMOJYIIYTS, IOJIYCEPhE3HO IHUIIET:
«MHorue yuTaTenu CyIsaT O TJIyOMHE KHHIHM TI0 KOJMYECTBY BCTPEYAIOIIUXCS
B HEd TPOMKHX CIIOB M OOWJIHMIO TPYIHOMOHUMAeMbIX MecT». Tak uiu wuHade,
HO HEKOTOpPhIE aMEPUKAHCKUE M aHIJIMMCKUE aBTOPHI MPEANOYUTaIOT concept
oosiee oObIeHHBIM plan u design. M3mo00JeHHBIME «TPOMKHUMH  CJIOBAMU,
nomumo MHorux MC3, sBistoTcs Takke basis, capacity, mode, pattern, technology.
B HEKOTOpBIX ciy4yasx TPOMKHE CJIOBA HCIIOJNB3YIOTCA PSAJOM CO CIIOBAMH,
KOTOpbIE OHM MOIJIM OBl 3aMEHUTh, B pE3yJIbTaTe YEero B TEKCT BHOCHUTCS
HeonpapaaHHas N30bITOYHOCTD. [Ipu nepeBoae nzdosiTounsie MC3 onmyckaroTcs 6e3
yiep0Oa i1 MOHUMaHUs TeKCTa, HalpuMep:

A. A schematic drawing of the boiler configuration is shown in Fig. 1.
CxeMaTnyeckuid yepTex KoTja nokasas Ha ¢wur. 1.

b. Low temperature tests were performed with the specimen completely
submerged in liquid nitrogen (76 K) or liquid helium (4 K) environment.
HuskoTemneparypHble WCHBITAaHUS TPOBOJWIM C  OOpas3IoM, MOJIHOCTBHIO
NOTPYKEHHBIM B ®KuAKUK a30T (76 K) wnu xxuakuii reauii (4K).

KoHTpoJibHBIE BONIPOCHI

1. OObsicHuTE, B YeM MNPOSBISAETCS OTIMYUTENbHAs OCOOEHHOCTh HAy4HO-
TEXHUYECKOTO S3bIKA.

2. IlosicHuTe, KaKylo pOJIb UTPAIOT TEPMUHBI B CIICIIUAILHOM TUTEpaType.

3. [Ipoananu3upyiite, moyeMy 3auMCTBOBAHMSI 3aHUMAIOT 0CO0OE MECTO
B Hay4YHO-TEXHUYECKOU TEPMUHOJIOTHH.

4. Tlepeuncnure BUIbI TEPMUHOB.

5. OObscHHTE, HA YTO HYKHO 0OpaTuTh 0CO00€ BHUMAHHE IMPU MEPEBOJE
TEPMUHOB.

6. IloscHuTe, YTO HEOOXOJUMO YUUTHIBATh MEPEBOJUMKY C AHTIUICKOTO
A3bIKa U HA aHTJIMMCKUM.

7. OObsiCHUTE, KAaKUM 00pa3oM TEXHUYECKHUI MEPEeBOJUMK MOXKET OOHAPYKUTh
VUMIUIMKALUH B TEKCTE OPUTHHAIIA.
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I''TABA 2. OCOBEHHOCTH NEPEBOJIA HAYYHOI'O TEKCTA
2.1. O0mme moJio:KeHus

B TO BpeMs Kak OCHOBHasi TPYJHOCTb NEPEBOJA XYAOKECTBEHHOW IMPO3bI
3aKJIIOYaeTCsl B HEOOXOJMMOCTM HHTEpIIpeTallud HaMEpeHWd aBTopa, T. €.
B IIepe/iaue He TOJIbKO BHEIIHUX (PAKTOB, HO U B COXPAaHEHUU TCUXOJOTUYECKUX
Y DMOILIMOHAJIBHBIX AJIEMEHTOB, 3aJI0KEHHBIX B TEKCTE, 3ajaya, CTOSIIas Mepes
NEPEBOIYMKOM HAYYHO-TEXHHYECKOTO TEKCTa, JIMIIEHHOTO AMOIMOHATILHON
OKpAacKH, OKa3bIBaeTCsi 00jee MPOCTOM — TOYHO MepeAaTh MBICIb aBTOPa, JIHIIb
110 BO3MOKHOCTH COXPAHUB OCOOEHHOCTH €ro CTuis. s Toro 4ToObl NpaBUIBHO
MOHATh HAYYHO-TEXHUUYECKHUI TEKCT, Ha/I0, KaK Y€ YKa3blBAJIOCh PAHEE, XOPOIIO
3HATh JAHHBIA NpPEIMET W CBA3aHHYK0 C HHMM aHIVIMHCKYIO TEPMHUHOJIOTHIO.
Kpome Toro, [uisi MpaBUIBHOMN INepefau CONEPkKAHUS TEKCTAa Ha PYCCKOM S3BIKE
HY’)KHO 3HAaTh COOTBETCTBYIOUIYIO PYCCKYIO TEPMHUHOJIOTMIO M XOPOLIO BIIAJETh
PYCCKUM JUTEPATYPHBIM SI3bIKOM. llepeBojl ¢ MOMOIBIO CIOBAaps HE3HAKOMBIX
OJIHO3HAYHBIX TEPMUHOB THIIA — OXygen, ionosphere, He MNpeACTaBISAET
3arpyaHeHuil. Hadye oOCTOMT Jen0, KOrja OJHOMY aHIJIMIICKOMY TEpMHHY
COOTBETCTBYET HECKOJIbKO PYCCKHX, Hampumep switch — BBIKIIIOUYaTElb,
nepeKyIoyarenb, KoMmmMyTtatop. B 3ToM cilydae co3HaTenbHBIM BBIOOp aHayora
MOXET JMKTOBAThCSA JUIIb XOPOLIMM 3HAaHWEM JIaHHOIO Ipeamera. Bo3pMeMm
npemioxenue: Most of the modern radio-transmitters can communicate both
telegraph and telephone signals. IlepeBomunk, OCHOBaTENbHO HE 3HAKOMBIH
C paaMoOJIeIOM M COOTBETCTBYIOIIECH PYCCKOW TEPMHUHOJIOTHUEH, MepeBen Obl 3TO
IPEeMIOKEHNE TakK: «DBOJIBIIMHCTBO COBPEMEHHBIX PpPaJUONEPEIaTYNKOB MOKET
NOChUIATh Kak TenerpadHble, Tak U TeaedoHHbIe CUTHaIbl». OIHAKO TEXHUYECKU
IPaMOTHBIN MEPEBOJ JOJHKEH OBbITh ClenyroluM: «BOJBIIMHCTBO COBPEMEHHBIX
paavonepeaTIuKoOB MOXKET paboTaTh Kak B TejlerpaHoM, Tak U B TeIe(POHHOM
pexumey». OCHOBHBIMU YE€PTaMU PYCCKOTO HAYYHO-TEXHHUUECKOTO CTHIIS SIBJISIOTCA
CTporasi SICHOCTb H3JIOXKEHHUS, YETKOCTb ONpPEAENICHHH, JaKOHUYHOCTH (HOPMBI.
[Ipu nepeBojie aHIIMIICKOTO TEKCTA MEPEBOAYMK JOJHKEH MOJHO U TOYHO NEPENaTh
MBICIIb aBTOpa, 00JieKas ee B JopMy, IPUCYIILYI0 PYCCKOMY HAYYHO-TEXHUYECKOMY
CTWJIIO M OTHIOJb HE TEPEeHOCS B PYCCKUH TEKCT Ccreuu(pUuYecKux depT
aHTJIMACKOTO TOAJMHHUKA. JlJI1 WILIIOCTpalud OCTAaHOBUMCSA Ha HEKOTOPbIX
CTHJIMCTUKO-TPAMMATUYECKUX OCOOEHHOCTSIX aHIJIMMCKOTO TEKCTa, YYXKIBIX
CTHJIIO PYCCKOM HAyYHO-TEXHUUYECKOU JTUTEPATYPHI.



15

1. B aarnuiickoM TekcTe Mpeod1aiaoT TuIHbIe (OPMBI Taroja, Toraa Kak
PYCCKOMY Hay9YHOMY CTHIIIO 00Jiee CBOMCTBEHHBI OC3IMYHbBIC WIIA HEOTPECIICHHO-
JuYHbIe 000pOTHI, HaripuMep: You might ask why engineers have generally chosen
to supply us with a.c. rather than d.c. for our household needs. Moxxno cipocuTs,
MoYeMy JJIsl JTOMAITHUX HAJO0OHOCTEH OOBIYHO HCIIONB3YETCS MMEPEMEHHBIN, a He
nocrosiaabid Tok. We know the primary coil in the ordinary transformer to have
more turns than the secondary one. M3BectHo, 4TO IepBUYHAsS OOMOTKAa OOBIYHOTO
TpaHchopmaTopa UMeeT O0JIbIIIe BUTKOB, Ye€M BTOPHUIHAS.

2. B aHTIMIACKUX TEKCTaX ONMUCATEIHLHOTO XapaKTepa HEPEIKO YIOTpeO-
asieTcst Oyayiiee Bpems Ui BBIPAXKCHHS OOBIYHOTO JNEWCTBHSA. PyKOBOACTBYSCH
KOHTEKCTOM,  CJEIyeT TMepPeBOAUTh TaKhe TMPEIJIOKEHUS  He OymayImM,
a HACTOSIIIUM BPEMEHEM, MHOTIa ¢ MoAaIbHBIM OTTeHKOM: The zinc in the dry cell
accumulates a great many excess electrons which will move to the carbon
electrode. [{luHK B CyXOM 3JIEMEHTE aKKyMYJIUPYET OOJBIIOE YKUCIO HU3OBITOYHBIX
3JIEKTPOHOB, KOTOPBIC JABMKYTCS K yroibHOMY aJekTpoay. Fig. 10 gives a drawing
of a bulb; the filament will be seen in the centre. Ha puc. 10 npuBoauTcs yeprex
AIIEKTPUYECKON JIaMITbl; HUTh HaKaja BUAHA B IICHTPE.

3.B aHrnomiickux HayYHO-TEXHUYECKMX TEKCTaxX OCOOCHHO  YacTo
BCTPEYAIOTCSI MACCUBHBIE 00OPOTHI, TOT/Ia KaK B PYCCKOM SI3BbIKE CTpaJaTelIbHbIN
3aJ0r ymoTpeOnsieTcss 3HauuTeNbHO pexe. llpu mepeBoae, ciegoBaTeIbHO,
MBI HEPEJIKO TOJDKHBI TpuOeraTh K 3aMEHE IMaCCUBHBIX KOHCTPYKIIUH WHBIMH
CpEICTBAaMH  BBIp@KEHMs, 0OoJiee  CBOWCTBEHHBIMHM  PYCCKOMY  SI3BIKY.
[Tpennoxxenne — This question was discussed at the conference MoxHO TIepeBecTH
CICAYIOIIMMU crocobamMu: OTOT BOMPOC ObLT OOCYXKJIEH Ha KOH(EPEHIUHU.
DTOT Bompoc oOcyxaajicss Ha KoH(pepeHIuU. DTOT BONPOC O0O0CYyXIanu
Ha koH(pepeniu. Kondepenius odbcyauna 3TOT BOpoc.

4. ABTOpBI  QHTJIMACKOM HAYYHO-TEXHUYECKOW JUTEPATyphl  IIUPOKO
WCITOJIB3YIOT PA3IMYHBIC COKPAIICHHS, KOTOPHIC COBEPIIEHHO HEYIMOTPEOUTEITHHBI
B pycckoM s3bike, Hampumep: d.c. (direct current) MOCTOSHHBIM TOK a.c.
(alternating current) mepeMeHHBIN TOK s.a. (sectional area) IJIOIIAb MONEPEYHOTO
ceuenus b.p. (boiling point) Touka kuneHust u Ap. Takue cokparieHus: B MepeBoe
JOJDKHBI paciupOBBIBATHCS U TABATHCS MTOJHBIM 0003HAUYCHUEM.

5. Hekotopele cioBa WM BBIPAXEHUS B aHTIUHCKOM TEKCTE COJEpKar
Yy>KIbI HamieMy s3bIKy oOpas. [lpu mepeBome OHM JTODKHBI 3aMEHSITHCS
aHaJoramMu, T. €. BBIPQXCHHUSIMHU, COOTBETCTBYIOIIMMH TIO CMBICTY, HO OoJjee
OOBIYHBIMU I PYCCKOTO TekcTa, Hampumep: We have learned to manufacture
dozens of construction materials to substitute iron. Bmecto dozen nrokuHa
B PYCCKOM $3bIKE€ OOBIYHO B TaKHX CIydasX YIOTPEOJSeTCs CIOBO JECSTOK,
MO3TOMY 3TO IIPEIJIOKEHHUE MBI TIEPEBOANM: MBI HAYIUIIUCH TPOU3BOAUTH IECSITKU
CTPOUTEIBHBIX MAaTEPHAIIOB, 3aMEHSIFOIITUX JKEJE30.



16

2.2. HexoTopble OTINMYHUTEIbHbIE YePThI IEPEBO/1a
HAYy4YHbIX MOHOTpPadui

[lepeBoa MoHorpaduu, copepx amiel KpyrnHoe OTKPHITUE B ONPEEICHHOU
o0JaCTH HayKH, HajaraeT Ha I[EpeBOAYMKA ONpelleJIeHHbIe 00s3aTeIbCTRA.
N3BecTHO, 4YTO JI000€ OTKPBITHE, 3aABJICHHOE B MHCHBMEHHOM TEKCTE, OyneT
HEU30€KHO TOJBEPrHYTO KpPUTUKE €Il€ Ha CTalud  pPeAaKTUPOBAHUS.
[lepeBoauuk, TakuM 00pa3oM, HECET TOJHYI0 OTBETCTBEHHOCTh HE TOJBKO
3a MPaBWJIbHOE M3JI0KEHHWE MBICIEH aBTOpa, HO M 3a TO, Kak OyAeT MPUHSAT
pEAaKTOpOM TMepeBeJCHHBIM UM TeKcT. [1o3TOMy, Ha MepBBIA IJIaH BHICTYIMAET
HEOOXOIUMOCTh HEKAaTErOPUYHOTO H3JIOKEeHUs: TekcTa. HoBble QakThl, ¢ oaHOM
CTOPOHBI, JIOJDKHBI T0JIaBaThCi B OKPYKEHHUHM YK€ HU3BECTHOIO MaTepuaa,
C Ipyrod CTOPOHBI, HEOOXOJUMO HEKATETOPUYHO, HO YETKO BBIJIEISATH T€ HWJEHU
U (aKkThl, KOTOpbHIE aBTOPHI CYUTAIOT NPUOPUTETHHIMU. B MOMJIMHHHUKE 3TO
BBIJICTIEHUE HEPEAKO peayuupoBaHo. [lepeBoAUNKYy Takxke NPUXOJUTCA CMAT4aTh
CJIMIIIKOM 3MOLIMOHATBHYIO KPUTHKY, KOTOPOW aBTOp MOABEPraeT 3apyOeKHBIX
YUEHBIX, paboTaronmx B TOW ke obmactu. [pyras ocoOEHHOCTh MPUOPUTETHOU
MOHOTpaduu — 3TO HAJIMYUE B HEHW HOBBIX TEPMUHOB, HE UMEIOIUX COOTBETCTBUI
B aHTJIOSA3BIUHOM uTeparype. OJIMH U3 COCOO0B UX Iepeaadn — TpaHCIUTepaIus,
JIpyroil — co3gaHue HOBOro ciioBa. B o0oux cnydasx Takod TepMHUH OyIeT
HYXKJIaTbCS B UETKOM orpeesieHnu. [lociie paboThl ¢ peJakTOPOM U BBIXOJ1a KHUTU
U3 TIeYaTH MePEeBOTUMK, €CIIM OH paboTaeT B TECHOM KOHTAKTE C aBTOPOM, JOJIKEH
3aHUMAThCSl OTBETAMM Ha MHChbMa 3apyOC)KHBIX YUEHBIX, B KOTOPBIX COJIEPKATCS
KPUTHUYECKUE 3aMeUaHus U BONpPOChl. OT CTWIIA 3TUX OTBETOB 3aBUCUT PEMyTalus
KHUTU B HAYYHOM MHpE, i€ APUT JKEeCTKasi KOHKYPEHITHSI.

2.3. IlepeBoa ¢pa3eo10ru3MoB B HAYYHOM TEKCTE

UToOBI B TEOPETUYECKOM IIJIaHE TOBOPUTH O MpUEMax IepeBoaa ¢Ghpa3eosio-
rudeckux enuuuil (PE), Hy>)KHO BCIO (Ppa3eosioTHIO sI3bIKa packiacCU(UIIUPOBATH
M0 KaKOMY-TO OOOCHOBAHHOMY KPUTEPHUIO Ha TPYIIbI, B TPaHUIAX KOTOPBIX
HaOmrofasicss Obl Kak MpeoOiafaronuii TOT WM WHOW TpPHUEeM, TOT WM WHOMN
noaxoa k mepegade OE. MHorue aBTOpPHI B KadyeCTBE HMCXOJHOW TOUYKH OepyT
JUHTBUCTUYECKUE KIAacCU(PHUKAIMK, TOCTPOSHHBIE B OCHOBHOM Ha KPHUTEPUU
HEPa3I0KUMOCTH (Pa3eosIoru3Ma, CIMTHOCTH €ro KOMIIOHEHTOB, B 3aBUCHMOCTH
OT KOTOPOW W OT psAJa JOMOJHHUTEIBbHBIX MPU3HAKOB — MOTHBUPOBKH 3HAYCHWS,
MeTa(OpUIHOCTH U T. 1., — onpeensiercs mecto OF B oqHOM U3 ciienyromux Tpex
(deThIpex) pa3aesioB: Gppa3eosIoTHUeCKue CpaieHus (UIuoMbI), (pa3eoIorndecKue
equHCTBa  (MeTadopuyYecKre eIUHUIBI), (Ppa3eosoNIOTHUecKue  COYeTaHUs
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u ¢pazeonorndyeckre BoeIpakeHus (L. bamm, B.B. Bunorpanos, b.A. Jlapus,
H.M. Illanckwuii). IlokazatenpbHOM B OTHOIICHHH TBOPYECKOTO HCIIOIh30BaAHUS
TakoW Kilaccu(UKaluyu B TEOPUU U TPAKTUKE MEPEBOJAa MOXKHO CUUTATh paboTy
JI.B. ®enoposa. PazobpaB ocHOBHBIE AJi TOTO BpeMeHHu (1968) muHrBUCTHYECKHE
CXEMbl, OH OCTaHaBJIMBACTCA Ha nOpemioxkeHHon B.B. BuHorpamossiM
Y OCMBICIIMBAET €€ C TOYKH 3pEHHus nepeBoaoBencHus. Hanmpumep, oH oTMeuaer
OTCYTCTBHE YETKHUX T'PaHHUIl MEXIY OTICIbHBIMH PYyOpUKaMH, «pa3HYIO CTEICHb
MOTHUBUPOBAHHOCTH, TMPO3PAYHOCTH BHYTPEHHEW (OPMBI M  HAIMOHAILHOM
cnenuUYHOCTH» €AMHCTB, KOTOpash MOXET TMOTpeOoBaTh OT IMEpPEeBOAUYMKA
«MPUONIU3UTENBHO TAKOTO K€ MO0JX0/a, KaK HAMOMBI». Ta ke Kiaccu(pukaius
«BechMa yZ00Ha JIJIsl TEOPUH U MPAKTUKHU 1epeBoja» u rno muenuto .M. Perkepa,
KOTOpBIN, OJIHAKO, OEpeT U3 Hee TOJbKO €IUHCTBA W CpaIICHUs, CUUTas, 4TO
10 OTHOLIEHHIO K 3TUM JAByM rpymnmnam OFE crenyer npuMeHsITh HEOAMHAKOBbIC
npUeMbl  TEpeBOJa:  «mepeBojJ  (Pa3eoJOTUYECKOTO  €IUHCTBA  JIOJDKEH,
10 BO3MOXKHOCTH, OBITH 00pa3HbIM», a MepeBoj; (pa3eosorHuecKoro CpaileHus
«OCYIIECTBIIACTCS MPEUMYIIECTBEHHO MPUEMOM IIEJIOCTHOTO MPeoOpa3oBaHUMy.
Takoit moaxon k kimaccupukanuu mpueMoB nepeBoga DE Henmw3s cuuTath
HENPABWIbHBIM, TaK KAaK OT CTENEHU CIUTHOCTA KOMIIOHEHTOB HECOMHEHHO
3aBUCUT B HEKOTOPOW Mepe U BO3MOXKHOCTH IOJHOILIEHHOTO IE€peBOjia, BHIOOD
HauOoJiee ynayHbeix mpruemMoB. OJIHaKO, KaK ObLJIO OTMEYEHO, BEAYIIUE TEOPETUKH
[epeBo/a, OIHUPAsICh HAa JMHIBUCTUYECKUE CXEMbI, HACBIIAIOT HUX CBOUM
coJlep>KaHueM, JIeNaloT psif Moau(UKaluidi U OrOBOPOK, BBOAST JOMOJHUTEIHHO
JieIeHre Ha 00pa3HbIe U HEOOpa3HbIe SIUHUIIBI, Ha (PPa3eOTOTU3MbI IOCTOBUYHOTO
M HENOCJIOBHYHOIO THUIMA M T.J. BO3MOXHOCTM JOCTMIKEHMS IOJHOLEHHOTO
ciaoBapHoro riepeBojga @PE 3aBUCAT B OCHOBHOM OT COOTHOIIEHHH MEXITY
eIMHHUIIAMU MHOCTPaHHBIM si3bIkoM (M) u mepeBoaumbiM si3bikoM (115):

1) ®E umeer B I TouHOe, HE 3aBHCAIICE OT KOHTEKCTAa IMOJHOLECHHOE
COOTBETCTBHE (CMBICIIOBOE 3HAUYCHUE + KOHHOTAIIUHN);

2) ®E moxHO mepenath Ha [15 TeM WM WHBIM COOTBETCTBHEM, OOBIYHO
C HEKOTOPBIMU  OTCTYIUIEHHSIMA OT IMIOJHOLIEHHOIO MEPEBOJA, IEPEBOAUTCS
BapUAHTOM (aHAJIOTOM);

3) ®E ne umeer B ISl HM SKBUBAJICHTOB, HM aHAJOIOB, HEMEPEBOIMMA
B CIIOBapHOM mnopsake. Heckonpko ympomias cxemy, MOXKHO ckasarb, uro OE
nepeBoasT b0 (ppazeosorusmMoMm (MepBbIE JBa MyHKTa) — (pa3eooruyecKuii
nepeBoja, MO0 WHBIMH CpeACTBaMU (32 OTCYTCTBHEM (Ppa3eoslorMuecKux
HKBUBAJICHTOB W aHAJOrOB) — HE(Pa3eoJOTHYECKUN MepeBo. ITO, pazyMeeTcs,
MOJISIPHBIE TIOJIOKEHUA. MexXy HUMH HMEETCS MHOMKECTBO MPOMEXYTOUYHBIX,
CPEOHUX PELICHUM, ¢ KOTOPBIMHU CBSI3aHO JAJBHEWIIEE PAa3BUTHE HAIIEH CXEMBI:
IPUEMBI TIEPEBOAA B JPYrMX pa3pe3ax — B 3aBUCHUMOCTH OT HEKOTOPBIX
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XapakTepHbIX Tpu3HakoB U BuAoB PE (oOpazHas — HeoOpasHas ¢pazeosnorus,
@OF nmocnoBUYHOTO — HETIOCIOBUYHOIO THIIA), IEPEBOJ] C YUETOM CTUJIS, KOJIOPUTA,
A3bIKa, aBTOPCTBA OTACJIBHBIX €IWHUI] U T. J. JTHU JIONOJTHUTEIbHBIEC ACIIEKTHI
noJiHee MpeacTaBaAT npodiiemy mnepeBoga PE, pacumpst u obneryar BbIOOD
HamOoJee mnonaxondiero mnpuema. dpa3eoOrMUECKHil TMepeBoOJ| Mpernoiaraet
UCIIOJIb30BAaHUE B TEKCTE MEPEBOJA YCTOMYMBBIX EIWHUI PA3IU4YHON CTENEHU
omm3octu Mexay enunuiei S u coorBercTByromieit enunuiieit [15 — ot momgHoro
U a0CONIOTHOTO SKBUBAJIIEHTA JO NPUOIUZUTENHLHOTO (Pa3eosoruueckoro
cooTBEeTCTBUS. Dpa3eosIOrMUECKUil AKBUBAJICHT — 3TO (pazeosorusm Ha [I4,
IO BCEM IIOKA3aTelsiM PaBHOLCHHBIA NEpeBOaMMON eauHuule. Kak mpasuio,
BHE 3aBUCUMOCTH OT KOHTEKCTa OH JOJDKEH 00]aJaTh TEMHU K€ JEHOTATUBHBIM
Y KOHHOTAaTUBHBIM 3HAYEHUSAMHU, T. €. MEXAY COOTHOCUTENbHbIMU DE He n0mKHO
ObITb pa3MUYUil B OTHOIIEHWU CMBICIOBOTO COJEPKAHUS, CTUIUCTUYECKOU
OTHECEHHOCTU, METa(POPUUHOCTU U IMOIMOHATBHO-IKCIIPECCUBHONU OKPACKH, OHU
JIOJKHBI UMETh MPUOIU3UTENHHO OJJMHAKOBBIM KOMIIOHEHTHBIN COCTaB, 00J1a7aTh
PAIOM OJMHAKOBBIX JIEKCUKO-TPAMMATUUYECKUX [IOKA3aTeJIe: COYETaeMOCTHIO
(Hanpumep, B OTHOIICHHH TpeOOBaHUS OAYIIEBICHHOCTH/HEOIYIIEBICHHOCTH),
MPUHAIJICKHOCTBIO K OJHOW IpaMMaTUYECKON KaTEropuH, ymoTPeOUTEIbHOCTHIO,
CBSI3bI0 C KOHTEKCTHBIMU CJIOBAMHU-CIIyTHUKAMU M T. J.; U €lIe OJHUM —
OTCYTCTBUEM HALMOHAJIBHOIO KOJIOpUTAa. Peub uIer mo cymecTBy O IIOJHOU
1 a0COJIIOTHOM SKBUBAJIEHTHOCTH, YKa3bIBAIOIIEW Ha YPE3BBIYANHO BBICOKHE
TpeOOBaHMs, KOTOPbIE NPEIBSIBIAIOTCS K (Pa3eoIOrH4ecKuM HKBHBAJICHTAM.
Bce ato — yxe cymecTByrome B OOIIEM CpPaBHUTEIBHO HEMHOTOYHCIICHHBIC
€AMHUITBI, paboTa C KOTOPHIMU CBOAUTCS K MX oOHapyxkeHuto B IIS; pemaromas
pOJIb B 3TOW paboTe OoJblllel YacThIO MPUHAJICKUT OTIMYHOMY BiaaeHuro [15
u cioBapsM. HenomHbiM  (4acTHYHBIM)  (DPA3€OJOTUYECKUM  IKBHBAJICHTOM
Ha3bIBAIOT Takyr eauHuny I[I5, koropas sBisIeTCA SKBUBAJIEHTOM, IOJHBIM
1 a0COJIIOTHBIM, COOTHOCUTEIIbHON MHOTO3HAaYyHOU enuuuilel B S, HO He BO Bcex
ee 3HaueHusX. Hampumep, the massacre of the innocents, u3BecTHbIN OMOIEH3M,
MOJIHOCTHIO COOTBETCTBYET PYC. M30MEHHE MIIAJICHIIEB, HO 9Ta PYCCKasl €IWHUIIA
SABJISICTCS JIMIIb YaCTHYHBIM JKBUBAJICHTOM, Tak Kak aHri. @E umeer eme oaHO
3HAYEHHE — )KAPT. KHEPACCMOTPEHUE 3aKOHOMPOEKTOB BBUY HEOCTATKA BPEMEHHU
(B KOHIIE MAapJIaMEHTCKON ceccuu)». UacCTUUYHBIX SKBHUBAJICHTOB CpPABHUTEIBHO
HEMHOTO, TaK KakK BOOOIIE SBJICHHE MHOTO3HAYHOCTH MEHEE XapaKTePHO ISt
¢bpazeonoruu. [opazmo wamne ciaydyad OTHOCUTENBHOW (pa3eooruaecKou
AKBUBAJICHTHOCTH. OTHOCUTEIBHBIA (HPa3e0IOrMYeCKUl SKBUBAJICHT YyCTyHaeT
aOCOIIOTHOMY JIMILIb B TOM, 4TO OTiM4aercsa oT ucxoaHo ®E mo xakomy-mmbo
U3 MMOKa3aTeseil: Apyrue, 4YacTo CHHOHUMHYECKHE KOMITIOHEHTHI, HEOOJIbINNE
U3MeHeHUs! (POPMBI, H3MEHEHUE CHHTAKCUYECKOTO MOCTPOCHHUSI, HHBIE MOP(OJIOTH-
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YecKass OTHECEHHOCTb, COYETAEMOCTh U T.II. B OCTallbHOM OH SBISETCA
MOJTHOLIEHHBIM COOTBETCTBHEM NepeBOANMON DE, «OTHOCUTENBHOCTE» KOTOPOTO
CKpaJbIBA€TCSI KOHTEKCTOM. HacThIM OTIMYMEM MOMXKHO CUUTATh HEOJUHAKOBOE
JIEKCUKO-CEMAHTUYECKOE COAECPIKAHUE OTICIbHBIX KOMIIOHEHTOB. B mpuBeneHHOM
BBIIE TMpUMEpPE TMOKa3aTh CHUHY B @OFE HEKOTOpPBIX S3BIKOB MOSBISIETCS
C KOMIIOHEHTOM HE€ «II0Ka3aTh», a «IOBEPHYTHY, aHIJ. turn one's back. B apyrux
CIIy4yasX 3KBHBAJIEHT MOXET OTINYAThCS OT MCXOAHOW PE 1Mo KOMIOHEHTHOMY
COCTaBy; HaIllpuMeEp, OJIUH U TOT K€ 00pa3 MOKET OBbITh BBHIPAKEH IKOHOMHEE WITU
npoctpanHee. Ho oOpassl n1Byx aHanmoroB (Ha M u I151) MoryT HEe UMeTh MEXIY
co00ll HMYero oOmiero kak o0pasbl, YTO HE MEIIAeT IKBUBAJICHTAM HCIOJHSTh
UCIIPaBHO CBOIO (YHKIHUIO B mepeBojie. B mpuHIMIe, BO3MOXKHOCTh NEpe1aBaTh
®FE ananoramMmu ¢ oOpa3HOCTHIO, COBEPIICHHO HE HMMEIOIIEH TOYEK COMPUKOC-
HoBeHus B US u [151, oObsacHsIeTCs TIIaBHBIM 00pa30M T€M, U4TO 1O OOJIbIIEH YacTu
ATO CTEPThIE TUIM TOJyCTepThie MeTadopbl, HE BOCHPUHUMAEMBbIE WJIH, CKOpEe,
BOCIIPUHMMAEMbI€ IIOJCO3HATEIbHO HOCHUTENIEM s3blKa: BEIb B 3HAUYCHUU
«OCTaThCSl ¢ HOCOMY» HHKAKOTO HOca pycCcKuil He BUIUT. CTeneHb SPKOCTU 00paza —
OUYEHb HU3Kas — J0 HYJIEBOU y ()pa3eoI0OTHYECKUX CPAIllCHU, a B €IUHCTBAX OoJjiee
BBICOKAsi, HO PEIKO JOCTHTraroliasi MHTEHCUBHOCTH B CBOOOJHOM COYETaHUU, —
SBJIIETCS] OJJHOM M3 TJIABHBIX MPEANOCHUIOK JUIsl BBIOOpA MpreMa MepeBoia MEXIY
aHaAJIOroM U KaibKkoil. OO 3TOM pedb MONAET HUXKE, HO YK€ 3/IeCh sICHA OMAaCHOCTh
CJIMIIIKOM IOCIIEIIHOTO, HE YBSI3AHHOTO C OCOOEHHOCTSIMU KOHTEKCTAa PEIICHUS
B OTHOILIEHUH 3TOr0 BeIOOpa. HakoHell, upe3BbIYaiiHO YacThl pa3inyusi, BOSHUKAIO-
M€ B CIIy4asX MCIIOJIb30BaHMS TAKUX IPHUEMOB NEPEBOJA, KAK PA3JIMYHOIO pojaa
TpaHchOpMaIK TUIAa aHTOHUMHYECKOTO TIEPEeBO/Ia, KOHKPETU3AIMU U TeHEepallu-
3alM, KOTOPBIM, TOJIOOHO JIEKCHYECKUM, MOAJMAIOTCSI U  (Pa3eoJOTHYECKUe
enuauIbL. K GpazeonornueckuM MOXKHO YCIIOBHO OTHECTH U «UHIUBUYAIbHBIC)
skBuBaJieHThl. He Haxomda B ISl momHOro coorBercTBHs, NMEPEBOJYMK HHOTAA
BBIHYXKJIEH NpuOeraTtb K CIOBOTBOPYECTBY, OGOpPMIISII B JyXe NEPEBOIUMOMN
CAVHUIIBI  HOBBIM, CBOM  (hpa3eosoru3M, MAaKCUMAJbHO  HANIOMHHAIOUTUN
«ECTECTBEHHBIN». EcCiM Takyr «IIOAAEIKY» YUTaTellb MPUMET, 3HAYUT YIAJIOCh
Iepelarb COAECPXKAHWE U CTWIb [EPEBOAMMOM E€IWHULBI B JOCTATOYHO
«(ppazeonoruueckoit» dopme. HMunuBumyanbHbie (Ppa3eosOTU3MBI, €CITU OHH
MaCTEpPCKH «CJeIaHb», 00JanaroT moka3areasMu oosraHol DE, oTnnyascek oT Hee
JMIIb HO OJHOMY, CaAMOMY Ba)XHOMY IIOKAa3aTEJIl0 — OHM HE BOCIPOU3BOJHMMBI.
[lepeBogunK co3/maeT UX B XOJ€ CBOEW pabOThI, U OUYEHb MAaJOBEPOATHO, YTOOBI
TaKOW TEpPeBOJ] 3aKpEmWiicid 3a JaHHOW EIWHHIICH HACTOJIBbKO, YTOOBI BOIIEI
B s3bIK. [loaTOMY 37€ch ckopee HMAET pedb O KOHTEKCTYyaJIbHOM IIEPEBOJE.
[Ipu cozmanum cBoero (hpazeosioru3Ma-aHaaora IepeBOAUYUK MOKET BOCIOIb30BATHCS
yxke cymectBytonumMu B II5 dpazeomornueckumu cpencTBaMu M MOJICTISIMU.
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bru3kum K 3TOMy SIBJISETCS] MPUCIIOCOOJIEHHE K KOHTEKCTY YXKE CYIIECTBYOIIETO
¢dpaszeonoru3ma myTeM H3MEHEHHs CTPYKTYPhI, J00aBICHUS HOBBIX KOMIIOHCHTOB,
OpugaHus Tpu oMol  (OHETHYECKUX  CPEIACTB  BUJA  TOCIOBUIIHI,
KOMOMHHUPOBAHMSI U3 JBYX CIWHHUIl OMHON M T. 1. — IIyTH, KOTOPbIE MOXKHO OBLIO
Obl Ha3BaTh JIEKCUKO-(pa3eooTHIeCKUM TiepeBofoM. Hedpazeomornueckuit
NepeBo], KaK TOKa3bIBacT caMO Ha3BaHHWeE, mepemaet AaHHyto OB mpu momormun
JIEKCUYECKHUX, a He ¢pazeonoruueckux cpenacts I15. K nemy npuberaror oObIdHO,
JUIIb YOeIUBIINCh, YTO HU OAHMM M3 (PpazeosormuecKux HKBHBAICHTOB WU
aHAJIOTOB BOCIIOJIB30BAThCS HENB3sl. TaKod MepeBOJl, YUUTHIBas JaKe KOMIICHCA-
IIMOHHBIC BO3MOKHOCTH KOHTEKCTa, TPYJHO Ha3BaTh IMOJHOIICHHBIM: BCETAa €CTh
HEKOTOpbIe TMOTepu (00pa3HOCTh, HKCIPECCHUBHOCTh, KOHHOTAIWH, adopuc-
TUYHOCTh, OTTEHKM 3HAYEHUM), YTO U 3aCTaBJISICT IMEPEBOJAUYMKOB OOpaIaThCs
K HEMY TOJIBKO B clly4ae KpaiiHel HeoO0XxoauMocTH. CTporo JEeKCUYECKUM epeBO/T
MPUMEHUM, KaK IMPaBUIIO, B TE€X CIy4asX, KOrJa JaHHOE MOHITHE 0003HAYEHO
B OJIHOM SI3bIKE (Ppa3ecoIOTU3MOM, a B IPYTOM — CJIOBOM. Tak, MHOTHUE aHTJIUICKUE
[JIaroJibl, BBIPAXKEHHBIC CIIOBOCOUETAHUSIMH, MOXHO TepeaTh COBEPIICHHO
0€300JIe3HEHHO UX JIEKCUYECKUM SKBUBAJICHTOM: set Ui put on fire — «3axedny,
catch fire — «Bakeubcs», «3aropeTbCs», TakoMy TMEpPEeBOAY IMOIIAOTCS,
XO0Ts U He coBceM 0e300ie3HeHHo, U DE, y koTopeix B U ecTh cHHOHUMBI-CIIOBA.
OT10 OoJblllel YaCThIO UAUOMBI, T. €. COYEeTaHHs, 0003HAYAIONINE MPEIMETHI WU
noHsitusi. @Opaniysckuit  aprotusm prendre les manettes 3HAYUT MPOCTO
«pacTepsAThCA», HO OSTO CIOBAPHBIM IMEPEBOJl, KOTOPBHIM B >KMBOM TEKCTE MBI
UCIIOJIb3yeM JIMIIbL B KpaillHEM cllydae; MOXHO HaWTh (pa3eosornyecKue
COOTBETCTBHUS, KOTOPBIMH €ro MOXHO TIepelaTh, HampuMep, «IOTEePATh
MPUCYTCTBHE JyXa, CamMoOO0JaJaHHe», «IOTEPSITh TOJIOBY», a MOXET OBbITb,
¥ 4TO-TMO0 Oosiee OJM3K0e K OYKBAIBHOMY 3HAUCHUIO — «TIOTEPATH YIIPaBICHUE»?
B oTnnune oT «0IHOCIOBHOTO» W OJIMKE K TOMY, UYTO Ha3bIBAIOT CBOOOJHBIM
MEepPEeBOIOM, CMBICIIOBOE cojiepkanne PE MoxkeT ObITh NepenaHo NepeMEeHHBIM
CJIOBOCOYETaHHEM. Takue TMepeBO/Abl BIIOJHE YIOBICTBOPUTEIHLHO BBITOIHSIOT
CBOIO POJIb M B CJIOBape, YKa3bIBas TOYHOE CEMAaHTHYECKOE 3HAYCHUE €IUHMUIIBI.
OnHako B KOHTEKCTE JIF0OOE COOTBETCTBHE JIOJKHO MPHUOOPECTH «(Ppa3eoIorndecKuit
BU» WM HO MEHBIIEH Mepe CTWIMCTUYECKYI0 OKpPACKy U JKCIPECCHUBHOCTD,
Onm3kre K OpuruHaNbHBIM. OJHUM CIIOBOM, W TIpH Jiekcuiueckom nepeBosie OE
HY)KHO BCETJ]a CTPEMHUTHCSI MIPUOIM3UTHCS K (Ppa3eoIorHuecKoMy, TIepeIaTh XOTs
OBl OTIEIBHBIC €r0 DJIEMEHTHI WU CTOPOHBI. KalbkupoBaHWe, WIH JOCIOBHBIM
MEePEBOJI, MPEAMOYUTAIOT OOBIYHO B TEX CIydasx, Korja IPYTUMHU TMPUEMaMH,
B YaCTHOCTH (hpa3e0IorHuecKuMu, Hemb3s nepenatsh OF B menoctu ee ceMaHTUKO-
CTWJIMCTHYECKOTO W OSKCIPECCHUBHO-3MOITMOHAIBHOTO 3HAYEHUSA, a MO0 TEM WIIU
WHBIM TIPUYUHAM KEJIATeIbHO «JIOBECTH JI0 3PEHUSD YUTATENs 00pa3HyI0 OCHOBY.
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IIpeanocbuIkoi 171 KaJdbKUPOBAHUS SABISETCA JOCTAaTOYHAs MOTHUBHUPO-
BaHHOCTb 3HaueHus PE 3HaYeHUSAMU €€ KOMIIOHEHTOB. TO €CThb KaJIbKUPOBAaHUE
BO3MOYKHO TOJIBKO TOI'/Ia, KOTJa JOCIOBHBII NEPEBO MOKET JOBECTHU 1O YATATENSA
UCTHUHHOE cojiepaHue Bcero (pa3eosorn3Ma (a He 3HAUCHHUS COCTABISIONINX €To
yactei). (DTO OCylIeCTBUMO, BO-NIEPBbIX, B OTHOIIEHHU 0Opa3Hbix @F,
IJIaBHBIM 00pa3oM  (ppa3eosormyeckux €AUHCTB, COXPAHUBLIMX JIOCTATOYHO
cBexel MeTaQOpUIHOCTh (B MCTUHHBIX MIHUOMAaX — (Ppa3eoornyeckKux CpaleHus X —
oOpa3Hasi OCHOBa TMOYTH HE BOCHPUHUMAETCS, M KAJIbKH C HUX KaXyTCs
OeccMBICIINIIaMU); KaJIbKUPOBAaTh MOXHO, BO-BTOPBIX, Psi/i TIOCTIOBUIL U, B IIEPBYIO
ouyepeqb, TAKUX, KOTOpble HE O0IaJal0T MOJATEKCTOM. OTHM IMPUEMOM MOXKHO,
B-TPETbUX, INI€PENAaTbh W HEKOTOPHIE YCTOMYMBBIE CpPABHEHHS, HO TOJBKO
yOenuBIIMCch, yTo HOocutenb IS Bocnmpumer ux mpaBuibHO. K Kanbkam mpuOeraror
Y B TAKUX CIIy4asiX, KOTJ1a «CEMAaHTUYECKUN SKBUBAJIECHT» OTINYAECTCS OT HCXOJIHON
®E no konopury, Wid NpU «OXKHUBJICHUW» oOOpa3a. MHOrue KajlibKd MOYKHO
OTHECTH K nepeBoy (ppazeonmornueckoMmy. Hanpumep, anri. caution is the parent
of safety MOXXHO mHEepeBECTH MOYTH JOCIOBHO U MOJYYUTh HEIUIOXYIO, BIIOJHE
OCMBICJIEHHYIO PYCCKYIO TOCJIOBHILY «OCMOTPUTENBHOCTh — MaTh OE€30MaCHOCTH,
T. €. 110 THITy «IIOBTOPEHHE — MaTh YUYECHUS» WIH «IPA3JHOCTb — MaTh BCEX MOPOKOBY.
Onucarenbubiii nepeBoy @E cBoauTcs, mo CyTH Aena, K MEpEeBOAY HE CaMoOro
(dpazeonoruzma, a €ro TOJIKOBaHUA, KaK 3TO 4acTO ObIBaE€T BOOOUIE C €MHUIIAMU,
HE MMEIOIIKMMHU 3KBUBaJIEHTOB B [ISI. OT0 MOryT ObITh OOBSICHEHMS, CPABHEHUS,
ONMCAHMSI, TOJIKOBAaHUSI — BCE CPEACTBA, IEPEAOIIME B MAKCUMAJIbHO SICHOM
U KpaTkoi ¢opme coxaepxkanue @E, Bce ¢ TeM k€ HEM3MEHHBIM CTPEMJIEHUEM
K (ppazeosoruzanuu Wik XoTd Obl HAMEKYy M Ha KOHHOTATHUBHBIE 3HAYCHMUS.
B KOHTEKCTE 3TOT IyTh MEPEBOAA CAMOCTOATEIBHOIO 3HAYEHUSI HE UMEET, TaK KaK
B JIIOOOM cCllydae NMEepeBOJUMK MOcTapaercsi BIulecTH conepkanue OE B o01iryro
TKaHb TaKUM OOpa3oM, 4TOOBI MPABWIILHO OBLIM MEpEeAaHbl BCE DJIEMEHTHI TEKCTa
B LIEJIOM, T. €. MPUOETHET K KOHTEKCTyalbHOMY mepeBoay. ['oBops o mpuemax
nepeBoga @F u BbIOOpEe MEXIy HUMHU, OCTAE€TCS OTOBOPUTH €IIE JIBA MOHSATHS:
KOHTEKCTYaJbHBIM TIEPeBOJ M  BBIOOPOUYHBINM TmepeBoi. B mpumeHeHUu
KOHTEKCTyaJIbHOTO nepeBojaa K ppazeonorun A.B. KyHuii nmomas3yercss TepMUHOM
«obepToHanbHBIA mepeBo», a .M. Peukep — «KOHTEKCTyallbHasi 3aMEHay.
Yamie Bcero 0 KOHTEKCTyaJIbHOM II€PEBOJE MBI BCIIOMHMHAEM, KOHEYHO,
IpU OTCYTCTBUHU SKBUBAJIECHTOB U AHAJIOrOB — KOrja (pa3eosioru3M MPUXOAUTCS
nepeaaBaTh  HePpPa3eoJOrMUYeCKUMHU  cpelacTBaMu.  BbIOOpouHBI  mepeBoj
y 1O. Katuepa n A. KyHrnHa npOTHBONIOCTaBIEH MOHOSKBUBAJIEHTHOMY MHEPEBOAY
U CBOOOJTHOMY MEPEBOAY; B 3TOH MJIOCKOCTH OH UMEET CBOE OmpaBlaHue. Mbl xe
NPEANOYUTAEM PACCMATPUBATh €r0 B HECKOJIBKO WHOM IUIAHE: HE KaK MEpPEBOJ
«YCTOMYMBOTO COYETAHMS CJIIOB MOCPEICTBOM OJHOTO M3 BO3MOXKHBIX (hpa3eoiio-
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THYECKMX CUHOHUMOBY», a HECKOJIbKO IIUPEe — KaK HEeM30EKHBIM HayaJdbHBIN dTall
mr000ro mepeBojia YyCTOMYMBOIO COUETaHMs, Ja U IepeBoda BoooIne. BriOuparor,
onupasich OOBIYHO HA CJOBapHbIE (M3BECTHBIC, OOLICMPUHATHIE — 332 HUMU
He 00s3aTeIbHO OOpalIaThCs K CIOBAapl0) COOTBETCTBHUS, B MEPBYIO OuYEpEnIb
BapUaHThl, T.€. CHHOHUMBI WM OJW3KHEe 3HaYeHUs MHoro3HauyHbix OE.
Hanmpumep, «pykoil mojath» NEpeBOAUTCS Ha OOJIBIIMHCTBO S3BIKOB TOJBKO
B MPOCTPAHCTBEHHOM 3HAYEHUM — OJIM3KO, HO, KaK M CaMO Hapedyue «OIU3KO»,
sra ®E MOXXET MMETh M BPEMEHHOE 3HAYEHHE: «J0 Hayalla ClapTaKhajabl PYKOU
nojaTh» (Kak M «ceidac »xe», KOTopoe 0OBIYHO — Hapeure BPEMEHH, a YITOTPeOsieTCs
M B 3HAUCHHMM MeECTa: «ceddyac K€ 3a OKOJMIICH HA4YMHAIOTCSA JIyray).
MOo’eT CITy4uThCs, YTO KOHTEKCT «HE MPUHUMAET» HAJIMYHBIE COOTBETCTBHUS, B TOM
yucie U Gpa3eoIornueckue SKBUBAJICHTHI, U B TAKOM CIy4yae MPUXOJUTCS HCKATh
uHble, Hepazeonornyeckue cpeacTra. Opaniysckyro uanomy deferrer des quatres
pieds MOXHO TIepeBecTH (Ppa3eosoru3MaMHu «IIOCTABUTh B TYIHUK», «IIPUIIEPETh
K CTEHKE», OINHCATEIbHBIM TIJIarOJbHBIM BBIPAXKEHUEM «IPUBECTU KOTO-TH0O.
B cmyiienue», OOBIYHBIM TJIAroJIOM «033Ja4UTh»; HO BO3MOXKHBI M «IIPUBECTHU
B 3aMEIIIATEIILCTBO», «BBIOMTH TMOYBY H3-TIOJ HOI», «CMYTHUTBY»; HE HCKIIOYAETCS
U «COUTh C TOJKY», «COUTHh C TMAHTAIBIKY» M €IIe JIECITKH (Ppa3eosorndecKux
u Hepazeonornueckux pemieHud. [Ipu BbIOOpE YUYUTHIBAIOTCS BCE IMOKAa3aTeld
ncxonaord OF u, HE B MOCIEIHIO OYEPEAD, €€ CTHIIb U KOJIOPUT; MHOTAA UMEHHO
CTWJIUCTUYECKOE HECOOTBETCTBUE WIIM HAJTMUYKE KOJIOPUTA HE JIOMYCKAET B IIEPEBO]I
Ka3aJI0Ch ObI CaMYFO TTOAXOISAIIYIO STUHHMITY.

Htak, paccMOTpeB pa3audyHbIe OCOOCHHOCTH IEpPEeBOJA HAYYHOTO TEKCTa
C QHIJIMICKOTO SI3bIKa HAa PYCCKHMM, MOXXHO CJejaTh BBIBOJ, YTO TMEPEBOIUYMK,
10 CYTH, SIBJISIETCSI TBOPLIOM HOBOTO MPOU3BEJCHUSI, U, YTO MIEPEBO HE €CTh HA0OP
MEXaHUYeCKUX JAeHCTBUM. OCHOBHOM CTUJIMCTUYECKOW YEPTOM HAYyYHO-TEXHUUYECKOTO
TEKCTa SIBISICTCS TOYHOE M YETKOE M3JIOKEHHWE MaTepuana Mpd IOYTH IOJIHOM
OTCYTCTBUU TE€X BBIPA3UTEIBHBIX 3JEMEHTOB, KOTOPhIC MPHUIAIOT PEYH IMOIUO-
HaJIbHYI0 HACBIIIEHHOCTh, TJIAaBHBIA YIOp JeJIaeTCs Ha JIOTUYECKOW, a HE Ha
SMOILIMOHAJILHO-YYBCTBEHHON CTOPOHE M3JaraeMoro. ABTOpP HAYyYHO-TEXHUYECKOM
CTaTbU CTPEMUTCA K TOMY, YTOOBI HCKJIIOYUTH BO3MOXKHOCTH IPOU3BOJIBHOTO
TOJIKOBAHMS CYIIIECTBAa TPAKTYEMOTO MpeAMETa, BCJICACTBUE YEro B HAy4YHOU
JUuTEepaType IMOYTH HE BCTPEYAIOTCS TaKWE BBIPA3UTENbHBIE CPEACTBA, Kak
MeTadopsl, METOHUMUU M JIPyTMe CTUINCTHYECKUE (UTYPBI, KOTOPHIE IIUPOKO
HCIIONB3YIOTCSL B XYJI0KECTBEHHBIX MPOU3BEICHUSAX JJISI TPUAAHUS PEUYU KUBOTO,
00pa3HOTO XapakTepa. ABTOPbl HAyYHBIX MPOU3BEJACHUN HM30Erar0T MPUMEHEHUS
ATUX BBIPAZUTENBHBIX CPEACTB, YTOOBI HE HAPYIIUTH OCHOBHOTO MPHUHIUIIA
Hay4YHO-TEXHUYECKOTO A3bIKa — TOYHOCTH U SICHOCTH U3JIOKEHUS MBICIIH.
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OTO NPUBOAUT K TOMY, UTO HAYYHO-TEXHUUECKUN TEKCT KaXKETCS HECKOJIBKO
CYXOBaTbIM, JIMIIEHHBIM 3JEMEHTOB SMOIMOHAIBHOM OKpacku. IlepeBogunk
TBOPHT, 3aTpayuBasl MPU 3TOM HE MEHBIIE YCHJIMKA, YEM aBTOP TOTO HJIM HMHOTO
NPOM3BEACHUS MM HAy4dHOM CTaTbM, paboTa MepeBOAUYMKA, CKOpee, CIIOXKHeEe,
Tak KaKk OH JIOJDKEH IepelaTh CPEeICTBaMU IEPEBOJHOrO s3blka Ty aTmochepy
Y SMOLIMOHAJIBHOCTh U TOT HMH(OPMALMOHHBIM TMOTEHIMAN, KOTOPBIA 3aJI0KEH
B OpUIMHAJE, IpUYEM, IepeaaTb HE C OYKBaJUCTUYHOW, a CO CMBICIOBOMI
TOYHOCTHIO. Benp mepeBox He MOXKET OBITh paBEH OPUTHMHANY, HO JOJIKEH OBITh
paBeH eMy 10 BO3JICHCTBUIO HA YUTATEIS.

KOHTpOJIBHLIe BOIIPOCHI

1. [logymaiiTe, 4TO SBJISIETCS OCHOBHOM 3ajauell MEpeBOAUYMKA HAYUYHO-
TEXHUYECKOT'0 TEKCTA.

2. [lepeuncnure OCHOBHBIE YE€PTHl HAYYHO-TEXHUYECKOTO CTHIISI B PYCCKOM
A3BIKE.

3. KonkpeTtusupyiite 0COOCHHOCTH aHTJIMICKOTO TEKCTa MO CPaBHEHHIO
CO CTWJIEM PYCCKOM HAyYHO-TEXHUYECKOU JINTEPATYPHI.

4. IlonymaiiTe, kKakue 00s13aTE€IbCTBA JTOJKEH BBINOIHATH NMEPEBOAYUK MPU
nepeBojie MOHOTpaduu.

5. OOpsgcHHTE, KaK MEpeNarTCcsl TEPMHUHBI NPHU MEPEBOJE, HE HMEIOIIUE
COOTBETCTBHM B aHIJIOSI3bIYHOM JINTEPATYPE.

6. [loscauTE, OT YEero 3aBUCHUT IOJIHOILICHHBIN MEepeBO]] (Ppa3eooTHIecKuX
EAUHULL

7. Ilepeunciure BUIbI epeBoJa Gpa3eoornuecKux eIUHHII.

8. Iosicaute, 9TO 3HAYUT HEPPA3COJOTHUECCKHUM TMEPEBOI MU TMOYEMY €To
WCIIOJIB3YIOT B KpallHEM CiTydae.

9. Jlalite ompeneneHHe TOHSATHIO «KAJIBKUPOBAaHHE» H  TOTyMaiiTe,
KOTJ]a OHO BO3MOXHO.

10. Tlopa3MblsiiTe, HUCTOIB3YIOTCS JH B HAayYHO-TEXHUYECKOM TEKCTE
BBIPA3UTENBHBIE CPEJICTBA S3bIKA U ITIOUYEMY.
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I'/IABA 3. IPAKTUKA IEPEBO/JIA

Text 1
ALTERNATIVE ENERGY

There is a great deal of information and enthusiasm today about the
development and increased production of our global energy needs from alternative
energy sources. Solar energy, wind power and moving water are all traditional
sources of alternative energy that are making progress. The enthusiasm everyone
shares for these developments has in many ways created a sense of complacency
that our future energy demands will easily be met.

Alternative energy is an interesting concept when you think about it. In our
global society, it simply means energy that is produced from sources other than our
primary energy supply: fossil fuels. Coal, oil and natural gas are the three kinds of
fossil fuels that we have mostly depended on for our energy needs, from home
heating and electricity to fuel for our automobiles and mass transportation.

The problem is, fossil fuels are non-renewable. They are limited in supply
and will one day be depleted. There is no escaping this conclusion. Fossil fuels
formed from plants and animals that lived hundreds of millions of years ago and
became buried way underneath the Earth’s surface where their remains collectively
transformed into the combustible materials we use for fuel.

Despite the promise of alternative energy sources — more appropriately
called renewable energy, collectively they provide only about seven percent of the
world’s energy needs. This means that fossil fuels along with nuclear energy —
a controversial, non-renewable energy source — are supplying 93 % of the world’s
energy resources.

Nuclear energy, which is primarily generated by splitting atoms, only
provides six percent of the world’s energy supplies. And it is not likely to be
a major source of world energy consumption because of public pressure and the
relative dangers associated with unleashing the power of atom. Yet, governments
such as the United States see its vast potential and are placing pressure on the
further exploitation of nuclear energy.

Fossil fuels exist, and they provide a valuable service. It is not so much that
we use fossil fuels for energy, but it is the side effects of using them that causes all
of the problems. Burning fossil fuels creates carbon dioxide, the number one
greenhouse gas contributing the global warming. Combustion of these fossil fuels
Is considered to be the largest contributing factor to the release of greenhouse gases
into the atmosphere. In the 20th century, the average temperature of Earth rose one
degree Fahrenheit (1 F). This was a period that saw the most prolific population
growth and industrial development in Earth’s history.
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The impact of global warming on the environment is extensive and affects
many areas. In Arctic and Antarctica, warmer temperatures are causing the ice to
melt which will increase sea level and change the composition of the surrounding
sea water. Rising sea levels alone can impede processes ranging from settlement,
agriculture, and fishing both commercially and recreationally. Air pollution is also
a direct result of the use of fossil fuels, resulting in smog and the degradation
of human health and plant growth.

But there’s also the great dangers posed to natural ecosystems that result
from collecting fossil fuels, particularly coal and oil. QOil spills have devastated
ecosystems and coal mining has stripped lands of their vitality. The oil, coal and
natural gas companies know these are serious problems. But until our renewable
energy sources become more viable as major energy providers, the only alternative
for our global population is for these companies to continue tapping into the fossil
fuel reserves to meet our energy needs. And, you can pretty much count on these
companies being there providing energy from renewable sources when the fossil
fuels are depleted. Many oil companies, for example, are involved in the
development of more reliable renewable energy technologies. For instance, British
Petroleum Company (BP) has become one of the world’s leading providers of solar
energy through its BP Solar division, a business that they are planning on eclipsing
their oil production business in the near future.

Just how limited are our fossil fuel reserves? Some estimates say our
fossil fuel reserves will be depleted within 50 years, while others say it will be
100 — 120 years. Nobody really knows when the last drop of oil, lump of coal or
cubic foot of natural gas will be collected from the Earth. All of it will depend on
how well we manage our energy demands along with how well we can develop
and use renewable energy sources.

Therefore, sun, wind and water are perfect energy sources... depending on
where you are. They are non-polluting, renewable and efficient. They are simple:
all you need is sunlight, running water and or wind. Not only do the use of
renewable energy sources help produce global carbon dioxide emissions, but they
also add some much-needed flexibility to the energy resource mix by decreasing
our dependence on limited reserves of fossil fuels.

Essentially, these renewable energy sources create their own energy. The
object is to capture and harness their mechanical power and convert it to electricity
in the most effective and productive manner possible. There’s more than enough
renewable energy sources to supply all of the world’s energy needs of forever;
however, the challenge is to develop the capability to effectively and economically
capture, store and use the energy when needed.
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Exercise 1
Buinonnume nepeoo mexcma na pycckuil s3vik.

Exercise 2
Ilepeseoume svipasicenus Ha pyccKuil sA3vlK.
solar energy

wind power

moving water

sense of complacency
non-renewable

buried way

underneath
appropriately
controversial
unleashing the power
greenhouse gases
prolific population
change the composition
impede

recreationally

devastate

vitality

viable

eclipsing

carbon dioxide emissions
much-needed flexibility
challenge

Exercise 3

Ilepeseoume @vipadiceHus Ha AHSTUUCKULL S3bIK:
aJbTEPHATUBHBIE UCTOYHUKHU SHEPTUH
HCKOITa€MO€E TOIIJIMBO

CropaeMblii MaTepuall

CIIUSIHUE aTOMOB

NapHUKOBBIN 2P deKT

OII€HKA

HaJeKHBIN

UCTOIICHHBIN

yJ1aBJIUBATh

npeoOpa3oBLIBATH

XPaHUThb

OTPaHUYEHHBIE HCTOYHUKHU
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Exercise 4
Cocmaebme njiaH mexkcma.

Exercise 5
Buvinonanume peghepuposanue mexcma.

Text 2
INCREASING AMERICA’S USE OF RENEWABLE
AND ALTERNATIVE ENERGY

A sound national energy policy should encourage a clean and diverse
portfolio of domestic energy supplies. Such diversity helps to ensure that future
generations of Americans will have access to the energy they need. Renewable
energy can help provide for our future needs by harnessing abundant, naturally
occurring sources of energy, such as the sun, the wind, geothermal heat, and
biomass. Effectively harnessing these renewable resources requires careful
planning and advanced technology. Through improved technology, we can ensure
that America will lead the world in the development of clean, natural, renewable
and alternative energy supplies.

Renewable and alternative energy supplies not only help diversify our
energy portfolio; they do so with few adverse environmental impacts. While the
current contribution of renewable and alternative energy resources to America’s
total electricity supply is relatively small — only 9 percent — the renewable and
alternative energy sectors are among the fastest growing in the United States.
Non-hydropower only account for 2 percent of our electricity needs. However,
electricity generation from non-hydropower renewable energy grew by nearly
30 percent in the 1990s. Continued growth of renewable energy will continue to be
important in delivering larger supplies of clean, domestic power for America’s
growing economy.

Renewable energy resources tap naturally occurring flows of energy to
produce electricity, fuel, heat, or a combination of these energy types. One type of
renewable energy, hydropower, has long provided a significant contribution to the
U.S. energy supply and today is competitive with other forms of conventional
electricity. However, there is limited growth potential for hydropower. Non-
hydropower renewable energy is generated from four sources: biomass,
geothermal, wind, and solar. The United States has significant potential for
renewable resource development. These non-depletable sources of energy are
domestically abundant and often have less impact on the environment than
conventional sources. They can provide a reliable source of energy at a stable
price, and they can also generate income for farmers, landowners, and others who
harness them.
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Both renewable and alternative energy resources can be produced centrally
or on a distributed basis near their point of use. Providing electricity, light, heat, or
mechanical energy at the point of use diminishes the need for some transmission
lines and pipelines, reducing associated energy delivery losses and increasing
energy efficiency. Distributed energy resources may be renewable resources, such
as biomass cogeneration in the lumber and paper industry or rooftop solar
photovoltaic systems on homes, or may be alternative uses of traditional energy,
such as natural gas micro- turbines (small combustion turbines approximately the
size of a refrigerator with outputs of 25 to 500 kilowatts).

Exercise 1
Buinonnume nepeoo mexcma na pycckuil s3viK.

Exercise 2

llepeseoume svipasicenus Ha pyccKuil sA3vlK:
renewable resource development
harnessing abundant

to help diversify

a significant contribution
conventional electricity
domestically abundant
transmission lines and pipelines
impact on the environment
distributed energy resources
biomass cogeneration

industry or rooftop

Exercise 3

Ilepeseoume svipasxcenus Ha AHTUNCKUL SA3bIK
BO300HOBJISIEMbIE UCTOYHUKHU YHEPTUU
MOOIIPATH

pazHooOpasue

HYKJIaThCA

MepPEOBbIE TEXHOJIOTUU

BITUSIHUE

BKJIa]1

MOCTaBJIATh

OOBIYHBIM

KOHKYPEHTOCTIOCOOHBIH

KOreHeparusi

Exercise 4
Cocmaebme nJjiaH mexkcma.
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Exercise 5
Buvinonnume pegepuposanue mexcma.

Text 3
SOLAR ENERGY

Solar cells convert solar rays directly into electricity. Non-polluting
photovoltaic cells use no fuel, mechanical turbine, or generator to produce electric
current, and solar energy is renewable, clean, and abundant. The solar power
industry has enjoyed double-digit growth in recent years, but solar energy has
historically suffered from inexpensive oil, which has been cheap and easy to
produce. As air pollution worsens and global petroleum supplies get squeezed
tighter in the future, the world's energy providers will look to the Sun for a clean,
renewable, and decentralized energy source.

Every day, the surface of planet Earth is blasted with so much solar energy
that, if harnessed, 60 seconds' worth could power the world's total energy
requirements for one year. The Sun is a colossal fusion reactor that has been
burning for more than 4 billion years. By some estimates, the amount of solar
radiation striking the earth every 72 hours is equivalent to all the energy stored
in the planet's coal, oil, and natural gas reserves.

Solar radiation is a free and unlimited natural resource, yet converting it into
an energy source is a relatively new idea. Using solar power for heat seems simple
enough today, but it wasn't until 1767 that Swiss scientist Horace de Saussure built
the first thermal solar collector. He used his solar collector to heat water and cook
food. It wasn't until 1891 that the first commercial patent for a solar water heater
was awarded to US inventor Clarence Kemp. The patent rights to this system were
later purchased by two California executives who, by 1897, had installed the solar-
powered water heaters in one-third of the homes in Pasadena, California.

Solar energy has great potential for providing clean and unlimited electricity
in many regions of the world. This renewable resource has largely been ignored by
many US energy providers because there has been little economic motivation due
to the abundance of cheap coal and oil. Corporate shareholders want their profits
today, not sometime in the distant future. In the last few decades, however, global
energy demand has surged, as have the environmental problems associated with
burning coal and oil and the storage of nuclear-generated radioactive waste. In the
late 1990s, more governments, utilities, and corporations were embracing
renewable energy sources as environmentalists, consumers, and voters pressure
them to do so. More importantly, many consumers are willing to pay for “green
energy”, so suppliers see future profit in non-polluting renewable energy
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production. Some governments and energy suppliers have been slow to recognize
the potential of solar power. Historically, research and development in
photovoltaics has progressed erratically, in short-lived bursts of interest.
For example, the US Department of Energy (DOE) funded the installation and
testing of over 3,000 PV cell systems during the 1973 — 1974 oil embargo. By the
late 1970s, energy companies and government agencies were investing in the PV
industry, and an acceleration in module development took place. But solar power
remained far behind oil, coal, nuclear, and other non-renewable energy sources.
Serious interest in photovoltaics increased again during the 1990s after several
military conflicts in the oil-rich Persian Gulf.

There are advantages to photovoltaic solar power that make it one of the
most promising renewable energy sources. The system is non-polluting, has no
moving parts to break down, and requires little maintenance and no supervision.
The average unit produces energy for 20 — 30 years with low operating costs. Solar
energy systems are especially unique because they require no extra construction or
developed land area, and function safely and quietly. Remote or underdeveloped
communities can produce their own supply of electricity by constructing as small
or as large a system as needed. When communities grow, more solar energy
capacity can then be added as necessary.

There are only two primary disadvantages to using solar power: a limited
amount of sunlight and the cost of equipment. The value of sunlight a location
receives varies greatly depending upon geographical location, time of day, season,
and average cloud cover. The southwestern United States is one of the world's best
areas for persistent sunshine. Globally, other areas receiving very high solar
intensities include developing nations in Asia, Africa, and Latin America.
Although solar energy technologies have made impressive cost improvements over
the years, solar energy is currently still more expensive than traditional fossil fuel
sources. However, solar energy is renewable and non-polluting, and the equipment
will eventually pay for itself in 2 to 5 years, depending on how much Sun a
particular location receives. Then the user will have a virtually free energy source
until the end of the equipment's working life. Future improvements are projected to
decrease the payback time down to 1 — 3 years.

As the price of solar-generated electricity decreases and as the
environmental and dollar costs of petroleum increases, photovoltaics will expand
its international market. Solar power will be an excellent energy option, long after
Hydrocarbon Man fades away into the sunset. Clean, renewable photovoltaic-
generated power enjoys obvious advantages when compared to coal, oil, natural
gas, or nuclear power.
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Exercise 1
Buinonnume nepe6oo mexcma na pycckuil s3viK.

Exercise 2

llepeseoume svipasicenus Ha pyccKuil s3Ik
non-polluting photovoltaic cells
turbine

abundant

double-digit growth

purchase

due to

nuclear-generated radioactive waste
voters pressure

photovoltaic

erratically

burst

supervision

underdeveloped communities
persistent sunshine

Exercise 3

Ilepeseoume gvipadicenuss Ha AHTULICKUL A3bIK:
COJIHCUHBIC OaTapeun

KOJIOCCAJIBHBIN TEPMOSAEPHBIN PEAKTOP
HEOTPaHWYEHHBIN PUPOIHBIN pecypc
KOPIOPATHUBHbBIE aKLIHOHEPHI

KOMMYHAaJIbHbIE YCIYTH

(YyHKIMOHUPOBATH 0€30M1aCHO U CIIOKOMHO
HCYE3HYTh

Exercise 4
Cocmaebme niaH mexkcmada.

Exercise 5
Buvinonnume peghepuposanue mexcma.

Text4
CONCENTRATING SOLAR POWER: ENERGY FROM MIRRORS

Mirror on the wall, what’s the greatest energy source of all? The sun.
Enough energy from the sun falls on the Earth everyday to power our homes and
businesses for almost 30 years. Yet we are only just begun to tap its potential. You
may have heard about solar electric power to light homes or solar thermal power



32

used to heat water, but did you know there is such a thing as solar thermal-electric
power? Electric utility companies are using mirrors to concentrate heat from the
sun to produce environmentally friendly electricity for cities, especially in the
southwestern United States. The southwestern United States is focusing on
concentrating solar energy because it’s one of the world’s best areas for sunlight.
The Southwest receives up to twice the sunlight as other regions in the country.
This abundance of solar energy makes concentrating solar power plants an
attractive alternative to traditional power plants, which burn polluting fossil fuels
such as oil and coil. Fossil fuels also must be continually purchased and refined
to use.

Unlike traditional power plants, concentrating solar power systems provide
an environmentally benign source of energy, produce virtually no emissions, and
consume no fuel other than sunlight. About the only impact concentrating solar
power plants have on the environment is land use. Although the amount of land a
concentrating solar power plant occupies is larger than that of a fossil fuel plant,
both types of plants use about the same amount of land because fossil fuel plants
use additional land for mining and exploration as well as road building to reach the
mines.

Other benefits of concentrating solar power plants include low operating
costs, and the ability to produce power during high-demand energy periods and to
help increase our energy security — our country’s independence from foreign oil
imports. Because they store energy, they can operate in cloudy weather and after
sunset. When combined with fossil fuels as a hybrid system, they can operate
around the clock regardless of weather. Concentrating solar power plants also
create two and a half times as many skilled jobs as traditional plants.

Exercise 1
Buvinonnume nepesood mexkcma Ha pyccKuil A3viK.

Exercise 2
Ilepeseoume svipasiceHus Ha PyCCKULL A3bIK:
to power

utility companies
solar power plants
to tap

a fossil fuel plant
solar thermal power
abundance

low operating costs
to burn fossil fuels
to store energy
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mining and exploration
benefit

a hybrid system

benign source of energy

Exercise 3

llepeseoume gvipasicenus Ha AH2TUNUCKUL A3bIK:
HarpeBaTb BOJY

CTPOUTENHCTBO AOPOT

OCBENIaTh JIoMa

COCpEI0TauYnBaThCs Ha

UCCJIeIOBaHUE

AJEKTPOCTAHIIMUS HA OPTaHUYECKOM TOTLIUBE
U30BITOK

HEeOoIacHasi YHEPTUs

3arpe3HsATh

COXPaHSITh YHEPTUIO

Exercise 4
Cocmaebme niaH mexkcma.

Exercise 5
Buinonnume pegepuposanue mexcma.

Texth
WIND TURBINE

A wind turbine, windmill or wind generator is a device for converting wind
power to mechanical rotation with a low velocity turbine designed for
compressible fluids (air). It is a device for producing renewable energy in the form
of electric power and is a component of one of the newest forms of power plant to
be put into operation.

A wind turbine strongly resembles a propeller, but has subtle differences.
The turbine is perpendicular to the wind, mounted on a tower. With small wind
generators the tower height is usually at least twenty meters. In the case of large
generators, the tower height is about twice as great as the propeller radius. Power
output from a wind generator is proportional to the cube of the wind speed.
As wind speed doubles,the capacity of wind generators increases eightfold.
There is usually a means of stalling the turbine’s blades to reduce its wind
resistance when the wind is extremely strong. For a given survivable wind speed,
the mass of a turbine is approximately proportional to the cube of its blade-length.
The maximum blade-length of a turbine is limited by the strength and stiffness of
its material.
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Labor and maintenance costs increase only with increasing turbine size, so
given all these factors to minimize costs, wind farm turbines are basically limited
by the strength of materials, and siting. One of the best construction materials is
graphite-fiber in epoxy. Graphite composites enable turbines of sixty meters to be
built, enough to trap a few megawatts of power. Smaller turbines can be made of
lightweight fiberglass, aluminum, or sometimes laminated wood. Smaller
machines are pointed into the wind by a vane. Large machines have a wind-sensor
driving a servomotor. When it turns to face the wind, the turbine acts like a
gyroscope. When a turbine pivots to face the wind, precession tries to twist the
turbine into a forward somersault. For each blade on a wind generator’s turbine,
precessive force is at a minimum when the blade is horizontal and at a maximum
when the blade is horizontal and at a maximum when the blade is vertical.
This cycling twisting can quickly fatigue and crack the blade roots, hub, and axle
of the turbine. To reduce the precessive stresses, modern turbines have three
blades, only one of which is in a maximum stress position (vertical) at a time.
The major historical design defect is to have an even number of blades, so that two
blades are vertical at the same time. Two-bladed turbines have the highest cyclic
stresses.

Home-made wind turbines often have two blades. Two-bladed turbines thus
often avoid the need for using a hub with linkages to individual blades.
Three-bladed turbines, which are much more efficient, and more quiet,
must usually be assembled onsite.

There are a number of vibrations that decrease in peak intensity as the
number of blades increases. Some of the vibrations, besides operate at a higher
Reynolds number of blades, so the optimum number of blades turns out to be three.

Since a tower produces turbulence behind it, the turbine is usually placed in
front. The turbine has to be placed a considerable distance in front and sometimes
tilted up a small amount to ensure that the lower blade doesn’t need an additional
pointing device and in high winds, the blades can be allowed to bend which
reduces their wind resistance.

Sails were originally used on early windmills. Unfortunately, they have a
short service life. Also, they have a relatively high drag for the force they capture.
They turn the generator slowly, waste much of the available wind power and have
a large wind resistance for their power output, requiring a strong wind tower.
For these reasons they were suspended with solid airfoils.

When the turbine is spun by the wind, it adds a rotation to the wind,
increasing the apparent wind on the blade. Since blades are really designed to work
like an airplane wing, this increases the toque produced by the turbine. But this
also increases the force in the wind direction on the blade and therefore on the
tower. The mechanical stress is significantly higher when the turbine rotates.
That’s why wind turbines are stopped during high wind.
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Wind has been used to grind grain, pump water, heat water and produce
electricity. In modern times, almost all turbines either pump water or generate
electricity.

A wind generator usually consists of an aerodynamic mechanism for
converting the movement of air into a mechanical motion, which is then converted
with a generator into electrical power.

Wind generators are impractical in many areas as the available power grows
as the cube of the average wind speed. A site with prevailing winds of 30 km/h is
eight times as valuable as a site with only 15 km/h. As a general rule, wind
generators are practical where the average wind speed is greater than 20 km/h.
Another lesser-known factor is the prevailing temperature — the lower the
temperature, the greater the density of the air and thus, the greater the energy
contained for the same given wind.

Wind is powered by a temperature differential. It is slowed by obstructions
and is generally stronger at high altitudes. Plains have high winds because they
have few obstructions. Mountain passes have high winds mostly because they
funnel high-altitude winds. Some passes have winds powered by a temperature
differential between the sides of the ridges. Coastal areas have high winds because
water has few obstructions and because of the temperature difference between the
land and the sea. Off-shore also generally has high winds for the same reason.

In urban locations, where it is difficult to obtain large amounts of wind
energy, smaller systems may still be used to run low power equipment. Distributed
power from rooftop mounted wind turbines can also alleviate power distribution
problems, as well as provide resilience to power failures. Important equipment
such as wireless internet gateways may be powered by a wind turbine that charges
a small battery.

Exercise 1
Bbll’lOJlHume nepeeod meKkcma Ha pyccxuﬁ A3bIK.

Exercise 2

llepesedume svipasicenus Ha pyccKuil s3Ik
wind turbine

compressible fluids
stalling the turbine’s blades
survivable wind speed
graphite-fiber in epoxy
pivot

somersault

precessive force

precessive stress
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cyclic stress

solid airfoil

spun

apparent wind

grind grain

obstruction

funnel high-altitude winds

Exercise 3

Ilepeseoume svipasccenus Ha AHTUNUCKUL SA3bIK:
BETpsiHAsI MEJIbHUILIA
CKOPOCTh

paauyc mporeiiepa
KECTKOCTh

JIETKUU

JaMUHHUPOBaHHAs IPEBECUHA
napyca

KOPOTKHUI CPOK CITY>KObI
BpaIlaThCs
HEMPOXOJIUMOCTb

Exercise 4
Cocmaebme nJiaH mexkcma.

Exercise 5
Buvinonnume pegepuposanue mexcma.

Text 6
WIND ENERGY

In the 1960s, popular American folk musician Bob Dylan wrote, “You don't
need a weatherman to know which way the wind blows”. Today the wind
represents more than weather; it means money and energy. High-tech wind
turbines as tall as the Statue of Liberty are now producing megawatts of electricity,
enough power to supply thousands of homes. Wind is the oldest source of
renewable energy, and it will play an important role as a nonpolluting energy
provider in the 21st century.

Humans have taken advantage of wind power for thousands of years. The
first known use occurred in 5000 BC when people used sails to navigate the Nile
River. By 900 AD, Persians were using windmills to pump water and grind grain.
The Chinese have written documentation of windmill use by 1219 but had
probably acquired the technology centuries before. Agrarian communities on the
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island of Crete depended on hundreds of sail-rotor windmills to pump water for
crops and livestock. By the 16th century, some 10,000 windmills were in use in the
Netherlands. The Dutch were responsible for many refinements of the windmill,
which was used primarily for pumping excess water off flooded land. As early as
1390, they had connected the mill to a multi-story tower with separate floors
devoted to grinding grain kernels, removing chaff, and storing the processed grain.
Living quarters for the windmills were arranged on the lowest floor. The system
was so efficient that eventually there were thousands of such windmills operating
in England.

But it took almost 500 years to perfect the windmill's efficiency to the point
that it had the major features recognized by contemporary designers as being
crucial to the performance of modern wind turbine blades. By then, applications
ranged from saw-milling timber to processing spices, tobacco, cocoa, paints,
and dyes.

The windmill was further refined in the United States during the late 19th
century. Heavy, inefficient wooden blades were replaced by lighter, faster steel
blades around 1870. Over the next century, more than six million small windmills
were erected in the western US, where they pumped ground water for livestock and
provided the domestic supply for families living on remote ranches. The first large
windmill to produce electricity was a multi-blade design built in 1888. Modern 70
— 100 kilowatt wind turbines blow away its meager 12-kilowatt capabilities.

Today, individuals and corporations are realizing that not only wind power
does mean weather but it is a promising clean energy resource that can serve as an
alternative to fossil-fuel-generated electricity.

In 1999, global wind-generated electricity exceeded 10,000 megawatts,
which is approximately 16 billion kilowatt-hours of electricity. That's more than
enough to serve five cities the size of Miami. In a world where more than 2 billion
people live without electricity, decentralized wind power is projected to be one of
the developing world's most important sources of electricity. Wind-generated
energy also has a bright future in industrialized nations like the United States and
Europe. According to the American Wind Energy Association, wind energy could
provide 20 % of America's electricity with turbines installed on less than 1 % of
the nation's land area. Within that area, less than 5 % of the land would be
occupied by wind equipment — the remaining 95 % could continue to be used for
farming or ranching. By the year 2010, 10 million American homes may be
supplied by wind power, preventing 100 million metric tons worth of CO2
emissions every year.

Although wind energy is now more affordable, more available, and still
pollution-free, it does hold some drawbacks. Wind power suffers from the same
lack of energy density as direct solar radiation. The fact that it is a very diffuse
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source means that large numbers of wind generators (and thus large land areas) are
required to produce useful amounts of heat or electricity. Wind turbines cannot be
erected everywhere simply because many places are not breezy enough for suitable
power generation. When an appropriate place is found, building and maintaining a
wind farm can be costly. It is a highly capital-intensive technology. If the interest
rates charged for manufacturing equipment and constructing a plant are high, then
a consumer will have to pay more for that energy. One study found that were wind
plants financed on the same terms as natural gas power plants, their cost would
drop by nearly 40 %. Fortunately, as more facilities are built, the cheaper wind
energy will become. The cost of wind-generated electricity has dropped by 15 %
with each doubling of installed capacity worldwide, and capacity has doubled three
times during the 1990s.

Overall, the advantages of wind power heavily outweigh the disadvantages.
Although it can only supplement other sources of energy for now, it provides
skilled jobs for people in rural communities, replaces environmentally harmful
energy sources, and is inexhaustible. Wind energy will never be subject to
embargoes or price shocks caused by international conflicts, and, unlike oil energy,
clean wind power is renewable year after year.

Exercise 1
Buinonnume nepesoo mexcma na pycckuii A3viK.

Exercise 2

Ilepeseoume svipasiceHuss Ha PyCCKULL A3bIK:
high-tech wind turbine
refinement of wind mills
sail-rotor windmill
wind-turbine performance

lack of energy density
saw-milling timber

dye

fossil-fuel-generated electricity
affordable

drawback

diffuse source

breezy

Exercise 3

Ilepeseoume svipascenus Ha AHTUNUCKULL A3bIK
MCTCOPOJIOT

SKOJIOT'MYCCKHU YucCTas BHGPFHH

HpeI/IMYH_IeCTBO BGTpOBHepFeTI/IKI/I
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arpapHoe cooOI11eCTBO
YPOXkKail U CKOT

3aTOIJICHHAS 3eMJIsSI
MHOT03TaXKHasi OalHs

IPSIMOE COJTHEYHOE U3TYyUEHHE
MepeBeIINBaATh
HEHCYEPIIaeMbIi

Exercise 4
Cocmaebme njiaH mexkcma.

Exercise 5
Buvinonnume pegepuposanue mexcma.

Text7
DISTRIBUTED WIND ENERGY TECHNOLOGY

Distributed energy refers to small, modular power-generating technologies
that can be located at or near the location where the energy is used. Small,
distributed wind turbines can be used to power ranches, farms, homes, and
businesses. Distributed wind technology is especially attractive in rural areas
where access to transmission lines is limited.

The purpose of the distributed wind technology activity is to work with the
small wind turbine industry to develop advanced technology to make distributed
wind technology cost-effective in much wider regions of the country and for a
wide variety of applications. Similar to low wind speed technology research, the
distributed wind technology activity is focusing on technological innovation that
can lessen the requirement for average wind speed, moving the design focus from
Class 5 to Class 3. The program will focus on turbines smaller than 100 kilowatts.

The U.S. small wind turbine industry offers a wide assortment of products
for various applications and environments. Machines range in size from those that
generate 400 watts of electricity for specific small loads such as battery charging
for sailboats and small cabins, to 3 to 15 kilowatt systems for a home, to those that
generate up to 100 kW of electricity for large loads such as a small commercial
operation. Small wind turbines can operate effectively in large portions of the rural
areas of the United States. It is estimated by industry that small wind turbines
could meet 3 % of U.S. electricity consumption by 2020.

Small wind turbines, though seemingly simple, must overcome many of the
same technical barriers as those facing larger utility-scale machines. Because of the
need for simplicity and high reliability, small machines face other technical
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challenges. Many issues remain poorly understood when it comes to the specific
behavior of small wind turbines, such as furling behavior, thrust measurements,
yaw behavior, and blade and tower loads.

It is a substantial challenge to design, manufacture, and install small wind
turbines that are low in cost and yet rugged enough to withstand 20 to 30 years of
operations in weather that is often severe. Small wind turbine technology
development is both art and science. The true measure of a new design is often not
known until several years of operation at dozens of sites. At present, there is no
way to effectively duplicate the wear and tear of the real world during the product
development stage. As a result, reliability has historically been a concern for small
wind turbine technology.

In support of the distributed wind technology objectives, the program will
select public/private partnerships through competitive solicitations to develop
small turbine technology for lower wind regimes. These partnerships will develop
cost-effective components such as inverters, rotors, and tall towers, and develop
conceptual designs to guide future technology innovation.

The contracts with industry resulting from these public/private partnerships
will be supported by laboratory researchers who will perform design review and
support, field tests, and laboratory tests. In addition to the public/private
partnerships, the program will pursue a number of research efforts that industry has
identified in its roadmap as being important for the ultimate success of small wind
turbines.

Exercise 1
Buinonnume nepesoo mexcma na pycckuii A3biK.

Exercise 2

Ilepeseoume svipasiceHus Ha PYCCKULL A3bIK
distributed energy

various applications

the requirement for wind speed
furling behavior

thrust measurements

to overcome

rural areas

a substantial challenge

to face other technical challenge
competitive solicitations
utility-scale machines

the product development stage
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Exercise 3

Ilepesedume vipadicenust HA AHIULCKULL A3bIK:
MIEPBUYHBIA UCTOYHUK YHEPTUU

BBITEKATh U3

IPUHOCHUTH TTOJTH3Y

HCXOJIUTH

BpaIiaThCs

AKOHOMMYECKHU d(HPEKTUBHBIM
roCyJapCTBEHHO-YACTHOE MMAPTHEPCTBO

Exercise 4
Cocmaebme nJiadH mexkcma.

Exercise 5
Buvinonnume pegepuposanue mexcma.

Text 8
GEOTHERMAL POWER

Energy from the Earth itself will play an important part in the renewable
energy equation of the 21st century. Ever since the world’s first geothermal-
generated electricity was produced at Larderello, Italy, in 1904, humans have
tapped this primordial power source. Geothermal energy is derived from the heat
contained within the planet, heat being very intense in some places, it melts mantle
rock to create molten magma. Experts believe that the ultimate source of
geothermal energy is radioactive decay occurring deep within the Earth.
Geothermal heat is a renewable energy source primarily produced when ground
water descending from the Earth’s surface meets molten magma rising toward it.
Some of this geothermal water circulates back up through faults and cracks and
reaches the Earth’s surface as hot springs or geysers, but most of it stays deep
underground, trapped in cracks and porous rock. In most regions of the world, this
heat reaches the surface in a very diffuse state; however, in some areas, including
substantial portions of the western United States, geothermal reservoirs exist close
to the surface and are easily tapped for power generation.

Today, Americans benefit in a much different way from this important
natural resource. Tapping the heat emanating from beneath the Earth’s crust can
generate electricity without harmful fossil fuel emissions. In geothermal power
plants, steam, heat, or hot water provides the physical force that spins turbine
blades to generate electricity. Engineers have developed several methods for
converting geothermal energy into electricity, primarily dry steam, hot water, and
binary systems. “Dry steam” reservoirs produce steam but little water. The steam is



42

piped to where it can spin turbine generators that produce electricity. Hot water
reservoirs form where magma flowing relatively close to the surface directly heats
groundwater. Naturally pressurized, hot water flows to the surface via the
production well, where a separator flashes the water into steam and turns turbines.
When geothermal-heated water is not hot enough to flash into steam, it can still
produce electricity in a “binary” power plant. In a binary system, the geothermal
water is passed through a heat exchanger, where its heat is transferred into a
second liquid, which boils at a lower temperature than water. When heated, the
binary liquid flashes to vapor that expands across the turbine blades. The vapor is
then recondensed into a liquid and reused repeatedly. In this closed-loop cycle,
there are no emissions released into the air.

Another commercial geothermal-energy-extraction technique utilizes heat
pumps. Ground-source heat pumps use the Earth or groundwater as a heat source
in winter and a heat sink in summer. Heat pumps move warmth from one place to
another, with the heat transferring from the soil to the house in winter and from the
dwelling into the ground in summer. Similar to the temperature range in a cave, the
temperature within the ground maintains a constant average in contrast to the
constantly changing air above. The geothermal heat pump is one of the most
efficient and nonpolluting home cooling systems available. This method reduces
reliance on the electrical grid, resulting in significant environmental benefits and
reduced energy costs. It is estimated that between 10,000 to 40,000 heat pump
systems are installed every year.

Geothermal energy is a reliable, decentralized power source for some
regions, but like all renewable energy sources, inexpensive oil supplies undermine
its potential. Despite the fact that this energy source is clean and renewable and can
reduce our dependence on imported fuels, the fact remains that fields of sufficient
quality to produce dependable electricity economically are relatively rare in the
US. Environmental concerns also cloud the implementation of geothermal
facilities. Many of the most highly active areas are located in protected wilderness
zones that environmentalists want to preserve. And although no combustion
occurs, some systems produce carbon dioxide and hydrogen sulfide emissions,
require the cooling of as much as 100,000 gallons of water per megawatt per day,
and must dispose of toxic waste and dissolved solids.

Geothermal energy alone won’t solve the energy problem, but it does help
reduce reliance on fossil fuels. In 1999, geothermal-generated electricity saved the
US 60 million barrels of oil. Considering the health and environmental costs from
burning that much oil, this natural hotbed of energy should not be overlooked.
US geothermal electric power generation was approximately 2200 MW in 1999,
or about the same as four large nuclear power plants but without the radioactive
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waste. Geothermal energy currently ranks third among renewables, following
hydroelectricity and biomass gasification, and ahead of rapidly expanding solar
and wind power. The heat of the Earth contributes to our arsenal of clean and
renewable energy sources, but it still can’t come close to replacing our reliance on
petroleum .

Exercise 1
Buvinonnume nepesoo mexcma na pycckuil s3vik.

Exercise 2

llepeseoume gvipasicenus Ha pyccKuil s3bIK:
geothermal-generated electricity
primordial power source

derive

descend

diffuse state

crust

binary systems

Naturally pressurized

recondensed

closed-loop cycle

cave

decentralized power source

dependable

implementation of geothermal facilities
wilderness zones

Exercise 3

llepesedume svipasicenus Ha AHTUNUCKUL A3bIK:
ypaBHEHHE

BBIBOJUTHL MaHTHUHMHBIN KaMEHb
pacIuiaBlieHHas Marma
paIMOAKTUBHBIN pacriaj

ropsiure UCTOUYHUKHU UJTU Te3ephl
TpEeUIMHA U TOPUCTasi OpoJia
JIBOUYHBIE CUCTEMBI

BHEJIPEHHE re0TepMaIbHBIX O0BEKTOB
ornopa

Exercise 4
Cocmaebme niaaH mexkcma.

Exercise 5
Buinonnume pegepuposanue mexcma.
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Text 9
BIOMASS ENERGY

The term “biomass” refers to organic matter that has stored solar energy
through the process of photosynthesis. It exists in one form as plants and may be
transferred through the food chain to animals' bodies and their wastes, all of which
can be converted for energy use through simple processes, such as combustion and
decomposition, which release the carbon dioxide stored in the plant matter.
Burning fossil fuels uses “old” biomass and converts it into “new” carbon dioxide
that contributes to the greenhouse effect and depletes a nonrenewable resource.
Burning “new” biomass contributes no new carbon dioxide to the atmosphere
because if we replant harvested biomass, carbon dioxide is returned to the cycle of
new growth.

Most of the biomass fuels in use today come from wood products, dried
vegetation, crop residues, and aquatic plants. Biomass has become one of the most
commonly used renewable sources of energy in the last two decades, second only
to hydropower in the generation of electricity. Due to its low cost and renewable
nature, biomass now accounts for almost 15 % of the world's total energy supply
and as much as 35 % in developing countries, where it is mostly used for cooking
and heating.

When evaluating biomass as a viable solution to the global energy problem,
one must consider that although emissions associated with the factory conversion
of biomass into usable energy or electricity are reduced, they do exist. Another
consideration must be where will all the wood and other plant material for fuel
come from? Some worry that it may cause accelerated deforestation practices by
developing nations. The problems associated with widespread clear cutting can
lead to groundwater contamination, floods, and irreversible erosion patterns that
could literally change the structure of the world ecology.

Biomass will succeed at some level as an alternative source of renewable
energy because it is capable of being implemented at all levels of society. Tree and
grass plantations show considerable promise in supplying a biomassed-based
energy source, but the commercial use of plantation-grown fuels for power
generation in the US has been stifled by an IRS tax code that denies a tax credit for
electricity produced from scrap wood and agricultural waste or from standing
timber planted before 1992,

Supplying the United States' enormous energy needs would require a planted
area of one million square miles. That's roughly one-third of the area of the 48
contiguous states. There is no way that plantations could be implemented at this
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scale, not to mention the soil exhaustion that would eventually occur.
Biomass alone cannot replace our current dependence on coal, oil, and natural gas;
but it can complement other renewables such as solar and wind energy.

Chris Flavin, Senior Vice President of the Worldwatch Institute, states,
“If the contribution of biomass to the world energy economy is to grow,
technological innovations will be needed, so that biomass can be converted to
usable energy in ways that are more efficient, less polluting, and at least as
economical as today's practices”. Biomass needs more government support and
financial incentives in order to compete with cheap but polluting fossil fuels.
Only after biomass-based fuel crops are well established might we have a
successful form of alternative energy. But as long as worldwide prices of coal, oil,
and gas are relatively low, the establishment of plantations dedicated to supplying
electric power or other higher forms of energy will occur only where financial
subsidies or incentives exist or where other sources of energy are not available.

Although it retains potential as better processing technologies emerge,
biomass energy is still somewhat limited and clearly not capable of sustaining the
world's increasing energy needs on its own.

Exercise 1
Buvinonnume nepesoo mexcma na pycckuil s3vik.

Exercise 2

llepeseoume svipasicenus Ha pyccKuil s3vlK:
organic matter

deplete

replant

harvested biomass

dried vegetation

crop residues

viable solution
groundwater contamination
floods

irreversible erosion patterns
literally change
plantation-grown fuel

tax code

tax credit

scrap wood

financial incentives
biomass-based fuel crop
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Exercise 3

Ilepesedume gvipadicenust HA AHSTULCKULL S3bIK
nporiecc POTOCHHTE3A

C)KUTaHUE U Pa3JI0KEHUE

BBICYIIICHHAS] PACTUTEIHHOCTh

BBIpyOKa jieca

3arpsi3HEHUE TPYHTOBBIX BOJT

METaJI0JIOM

MOJIe3HAs DHEPTHUS

Exercise 4
Cocmaebme NnJiaaH mexkcma.

Exercise 5
Buinonnume pegepuposanue mexcma.

Text 10
HYDROGEN & FUEL CELLS

Hydrogen is the most abundant element known to man, and the supply
is virtually limitless. Hydrogen can be made from fresh or salt water by
electrolysis, which uses electricity to split the water molecule into its elemental
components of hydrogen and oxygen. Because hydrogen energy has long been
considered the ultimate universal fuel source, it is no wonder scientists have been
working on hydrogen energy cells for more than 150 years. The technology hasn't
slipped by NASA either, where such fuel cells have supplied power in all manned
space missions since Project Gemini in 1965. Fuel cells provide astronauts with
heat, electricity, and drinking water.

Hydrogen fuel cells are making big headlines in the new millennium, but
this technology has actually been around for a long time. Ever since the British
physicist and judge Sir William Grove constructed a prototype fuel cell in 1839,
researchers have been improving the system. Grove demonstrated that hydrogen
and oxygen could be compelled to bind together to form water while, at the same
time, producing an electric current. Later in the 19th century, a hydrogen-rich gas
was extracted from coal and used in the gas lamps and heaters of European and
American towns and cities. Known as “town gas”, it consisted of 50 % hydrogen
and 50 % carbon monoxide, and its distribution helped lay the foundation for the
safe use of hydrogen as an energy source.

In 1932, Francis Bacon, a descendant of the famed English scientist and
philosopher Sir Francis Bacon, developed the first modern fuel cell. The cell was
later refined and upgraded until a five-kilowatt system was successfully
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demonstrated in 1952. A few years later, scientists and engineers involved in
America's nascent space program were attracted to fuel cell technology because it
was compact and lighter than any type of battery and infinitely less dangerous than
any known nuclear application. NASA employs hydrogen fuel cells in all its
modern efforts, such as the US Space Shuttle and Space Lab projects. Using
hydrogen today for commercial energy production and transportation makes good
economic, political, and environmental sense.

The real news is that hydrogen fuel cells are being designed that will replace
gasoline and diesel to power your vehicle and your home, hospital, or community
center. The advantages to the typical internal combustion engine are significant.
Hydrogen fuel cells power vehicles cleanly and will dramatically reduce the health
hazards and the billions of dollars of medical costs associated with conventional
automobile exhaust. Additionally, fuel cells and the hydrogen that energizes them
can be produced in the United States, as opposed to importing politically risky
Persian Gulf oil.

Exercise 1
Buvinonnume nepe6oo mexcma na pycckuil s3viK.

Exercise 2

llepesedume svipasicenust Ha pyccKuil s3Ik
abundant

element

virtually limitless

fresh or salt water

to split

ultimate universal fuel source
slip

manned space missions
compel

bind

extract

upgrade

nascent space program
automobile exhaust

Exercise 3

llepesedume svipasicenust Ha AHTUNLCKULL A3bIK:
BOJIOPOJ

AIEKTPOIIN3

Ooratblii BOJOPOJIOM Ta3
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IIOTOMOK

OeH3UH

CPEJIICTBO TIEPEIBYKCHHSI
JIBUTATE]Th BHYTPEHHETO CTOPaHMUS
BBIXJIOI

Exercise 4
Cocmaebme niaaH mexkcma.

Exercise 5
Buvinoanume peghepuposanue mexcma.

TEKCTbBI JJISA CAMOCTOSATEJBHOI'O U3YUEHUSA

Text1
HOW DOES A GENERATOR CREATE ELECTRICITY?
HOW GENERATORS WORK

Generators are useful appliances that supply electrical power during a power
outage and prevent discontinuity of daily activities or disruption of business
operations. Generators are available in different electrical and physical
configurations for use in different applications. In the following sections, we will
look at how a generator functions, the main components of a generator, and how
a generator operates as a secondary source of electrical power in residential and
industrial applications.

How does a generator work?

An electric generator is a device that converts mechanical energy obtained
from an external source into electrical energy as the output.

It is important to understand that a generator does not actually “create”
electrical energy. Instead, it uses the mechanical energy supplied to it to force the
movement of electric charges present in the wire of its windings through an
external electric circuit. This flow of electric charges constitutes the output electric
current supplied by the generator. This mechanism can be understood by
considering the generator to be analogous to a water pump, which causes the flow
of water but does not actually “create” the water flowing through it.

The modern-day generator works on the principle of electromagnetic
induction discovered by Michael Faraday in 1831-32. Faraday discovered that the
above flow of electric charges could be induced by moving an electrical conductor,
such as a wire that contains electric charges, in a magnetic field. This movement
creates a voltage difference between the two ends of the wire or electrical
conductor, which in turn causes the electric charges to flow, thus generating
electric current.
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The main components of an electric generator can be broadly classified as
follows: engine, alternator, fuel system, voltage regulator, cooling and exhaust
systems, lubrication system, battery charger, control panel, main assembly / frame

A description of the main components of a generator is given below.

Engine. The engine is the source of the input mechanical energy to the
generator. The size of the engine is directly proportional to the maximum power
output the generator can supply. There are several factors that you need to keep in
mind while assessing the engine of your generator. The manufacturer of the engine
should be consulted to obtain full engine operation specifications and maintenance
schedules.

Type of Fuel Used — Generator engines operate on a variety of fuels such as
diesel, gasoline, propane (in liguefied or gaseous form), or natural gas. Smaller
engines usually operate on gasoline while larger engines run on diesel, liquid
propane, propane gas, or natural gas. Certain engines can also operate on a dual
feed of both diesel and gas in a bi-fuel operation mode. Overhead Valve (OHV)
Engines versus non-OHV Engines — OHV engines differ from other engines in that
the intake and exhaust valves of the engine are located in the head of the engine’s
cylinder as opposed to being mounted on the engine block. OHV engines have
several advantages over other engines such as: compact design; simple roperation
mechanism; durability; user-friendly in operations; low noise during operations;
low emission levels. However, OHV-engines are also more expensive than other
engines. Cast Iron Sleeve (CIS) in Engine Cylinder — The CIS is a lining in the
cylinder of the engine. It reduces wear and tear, and ensures durability of the
engine. Most OHV-engines are equipped with CIS but it is essential to check for
this feature in the engine of a generator. The CIS is not an expensive feature but it
plays an important role in engine durability especially if you need to use your
generator of tenor for long durations.

Alternator. The alternator, also known as the “genhead”, is the part of the
generator that produces the electrical output from the mechanical input supplied by
the engine. It contains an assembly of stationary and moving parts encased in
a housing. The components work together to cause relative movement between the
magnetic and electric fields, which in turn generates electricity.

Stator — This is the stationary component. It contains a set of electrical
conductors wound in coils over an iron core.

Rotor / Armature — This is the moving component that produces a rotating
magnetic field in any one of the following three ways.

By induction — These are known as brushless alternators and are usually
used in large generators.
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By permanent magnets — This is common in small alternator units.
By using an exciter — An exciter is a small source of direct current (DC) that
energizes the rotor through an assembly of conducting slip rings and brushes.

The rotor generates a moving magnetic field around the stator, which
induces a voltage difference between the windings of the stator. This produces
the alternating current (AC) output of the generator.

The following are the factors that you need to keep in mind while assessing
the alternator of a generator.

Metal versus Plastic Housing — An all-metal design ensures durability of the
alternator. Plastic housings get deformed with time and cause the moving parts
of the alternator to be exposed. This increases wear and tear and more importantly,
Is hazardous to the user.

Ball Bearings versus Needle Bearings — Ball bearings are preferred and last
longer.

Brushless Design — An alternator that does not use brushes requires less
maintenance and also produces cleaner power.

Fuel System. The fuel tank usually has sufficient capacity to keep the
generator operational for 6 to 8 hours on an average. In the case of small generator
units, the fuel tank is a part of the generator’s skid base or is mounted on top of the
generator frame. For commercial applications, it may be necessary to erect and
install an external fuel tank. All such installations are subject to the approval of the
City Planning Division.

Common features of the fuel system include the following.

Pipe connection from fuel tank to engine — The supply line directs fuel from
the tank to the engine and the return line directs fuel from the engine to the tank.

Ventilation pipe for fuel tank — The fuel tank has a ventilation pipe to
prevent the build-up of pressure or vacuum during refilling and drainage of the
tank. When you refill the fuel tank, ensure metal-to-metal contact between the
filler nozzle and the fuel tank to avoid sparks.

Overflow connection from fuel tank to the drain pipe — This is required
so that any overflow during refilling of the tank does not cause spillage of the
liquid on the generator set.

Fuel pump — This transfers fuel from the main storage tank to the day tank.
The fuel pump is typically electrically operated.

Fuel Water Separator / Fuel Filter — This separates water and foreign matter
from the liquid fuel to protect other components of the generator from corrosion
and contamination.

Fuel Injector — This atomizes the liquid fuel and sprays the required amount
of fuel into the combustion chamber of the engine.
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Voltage Regulator. As the name implies, this component regulates
the output voltage of the generator. The mechanism is described below against
each component that plays a part in the cyclical process of voltage regulation.

Voltage Regulator. Conversion of AC Voltage to DC Current — The voltage
regulator takes up a small portion of the generator’s output of AC voltage and
converts it into DC current. The voltage regulator then feeds this DC current
to a set of secondary windings in the stator, known as exciter windings.

Exciter Windings. Conversion of DC Current to AC Current — The exciter
windings now function similar to the primary stator windings and generate a small
AC current. The exciter windings are connected to units known as rotating
rectifiers.

Rotating Rectifiers. Conversion of AC Current to DC Current — These
rectify the AC current generated by the exciter windings and convert it to DC
current. This DC current is fed to the rotor / armature to create an electromagnetic
field in addition to the rotating magnetic field of the rotor / armature.

Rotor / Armature. Conversion of DC Current to AC Voltage — The rotor /
armature now induces a larger AC voltage across the windings of the stator,
which the generator now produces as a larger output AC voltage.

This cycle continues till the generator begins to produce output voltage
equivalent to its full operating capacity. As the output of the generator increases,
the voltage regulator produces less DC current. Once the generator reaches full
operating capacity, the voltage regulator attains a state of equilibrium and produces
just enough DC current to maintain the generator’s output at full operating level.

When you add a load to a generator, its output voltage dips a little. This
prompts the voltage regulator into action and the above cycle begins. The cycle
continues till the generator output ramps up to its original full operating capacity.

Cooling & Exhaust Systems. Cooling System Continuous usage of the
generator causes its various components to get heated up. It is essential to have
a cooling and ventilation system to withdraw heat produced in the process.

Raw/fresh water is sometimes used as a coolant for generators, but these are
mostly limited to specific situations like small generators in city applications
or very large units over 2250 kW and above. Hydrogen is sometimes used as a
coolant for the stator windings of large generator units since it is more efficient at
absorbing heat than other coolants. Hydrogen removes heat from the generator and
transfers it through a heat exchanger into a secondary cooling circuit that contains
de-mineralized water as a coolant. This is why very large generators and small
power plants often have large cooling towers next to them. For all other common
applications, both residential and industrial, a standard radiator and fan is mounted
on the generator and works as the primary cooling system.
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It is essential to check the coolant levels of the generator on a daily basis.
The cooling system and raw water pump should be flushed after every 600 hours
and the heat exchanger should be cleaned after every 2,400 hours of generator
operation. The generator should be placed in an open and ventilated area that has
adequate supply of fresh air. The National Electric Code (NEC) mandates that a
minimum space of 3 feet should be allowed on all sides of the generator to ensure
free flow of cooling air.

Exhaust System. Exhaust fumes emitted by a generator are just like exhaust
from any other diesel or gasonline engine and contain highly toxic chemicals that
need to be properly managed. Hence, it is essential to install an adequate exhaust
system to dispose of the exhaust gases. This point can not be emphasized enough
as carbon monoxide poisoning remains one of the most common causes for death
in post hurricane affected areas because people tend to not even think about it until
it’s too late.

Exhaust pipes are usually made of cast iron, wrought iron, or steel.
These need to be freestanding and should not be supported by the engine of the
generator. Exhaust pipes are usually attached to the engine using flexible
connectors to minimize vibrations and prevent damage to the generator’s exhaust
system. The exhaust pipe terminates outdoors and leads away from doors,
windows and other openings to the house or building. You must ensure that the
exhaust system of your generator is not connected to that of any other equipment.
You should also consult the local city ordinances to determine whether your
generator operation will need to obtain an approval from the local authorities to
ensure you are conforming to local laws a protect against fines and other penalties.

Lubricating System. Since the generator comprises moving parts in its
engine, it requires lubrication to ensure durability and smooth operations for a long
period of time. The generator’s engine is lubricated by oil stored in a pump. You
should check the level of lubricating oil every 8 hours of generator operation. You
should also check for any leakages of lubricant and change the lubricating oil every
500 hours of generator operation.

Battery Charger. The start function of a generator is battery-operated. The
battery charger keeps the generator battery charged by supplying it with a precise
“float” voltage. If the float voltage is very low, the battery will remain
undercharged. If the float voltage is very high, it will shorten the life of the battery.
Battery chargers are usually made of stainless steel to prevent corrosion. They are
also fully automatic and do not require any adjustments to be made or any settings
to be changed. The DC output voltage of the battery charger is set at 2.33 Volts per
cell, which is the precise float voltage for lead acid batteries. The battery charger
has an isolated DC voltage output that does interfere with the normal functioning
of the generator.
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Control Panel. This is the user interface of the generator and contains
provisions for electrical outlets and controls. Different manufacturers have varied
features to offer in the control panels of their units. Some of these are mentioned
below.

Electric start and shut-down — Auto start control panels automatically start
your generator during a power outage, monitor the generator while in operation,
and automatically shut down the unit when no longer required.

Engine gauges — Different gauges indicate important parameters such as oil
pressure, temperature of coolant, battery voltage, engine rotation speed, and
duration of operation. Constant measurement and monitoring of these parameters
enables built-in shut down of the generator when any of these cross their respective
threshold levels.

Generator gauges — The control panel also has meters for the measurement
of output current and voltage, and operating frequency.

Other controls — Phase selector switch, frequency switch, and engine control
switch (manual mode, auto mode) among others.

Main Assembly / Frame. AIll generators, portable or stationary,
have customized housings that provide a structural base support. The frame also
allows for the generated to be earthed for safety.

Text 2
MAGLEV TRAINS

The need for fast and reliable transportation is increasing throughout the
world. High-speed rail has been the solution for many countries. Trains are fast,
comfortable, and energy-efficient. The United States is years behind European
countries in high-speed rail research and development. Meanwhile, in Germany
and Japan, magnetic levitation may be an even better solution.

Maglev research and development began in Germany and Japan during the
early 1970's. After laboratory tests in both countries, a test track was constructed in
Japan during the mid-1970's and in Germany during the mid-1980's.

The construction of a 7-km test track began in Miyazaki Prefecture in Japan
in 1975 and was completed in April of 1977. Test runs of the ML-500 began on the
Miyazaki Test Track in July of 1977 and a 517 km/hour run was attained in
December 1979. Two-car train sets began testing in 1981 and three-car train sets in
1986. The manned two-vehicle train MLUOO1 reached a speed of 400.8 km/hour in
1987. In 1990, the Minister of Transport of Japan authorized construction of the
Yamanashi Maglev Test Line. It was to be the final test to confirm the practicality of
maglev. The 42.8 km line between Sakaigawa and Akiyama of Yamanashi Prefecture
opened in 1996 and the first running test of the MLX01 was in April of 1997.
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Germany was testing their Transrapid 07 maglev at the TVE (Transrapid
Versuchsanlage im Emsland) test track between Nordschleife and Sudschleife.
Both test vehicles have traveled more than 400,000 km on the test track as of
December 1996. The longest nonstop test has been 1,674 km in May of 1993.
In June of the same year, the Transrapid 07 set a new maglev speed record
of 450 km/hour. In 1991, Germany’s government certified the operation of the first
maglev train for the public. A maglev route was to be constructed between
Hamburg and Berlin.

In the United States, scientists James R. Powell and Gordan T. Danby
patented the first design for magnetic levitation trains in 1969. In 1970, the United
States Federal Railroad Administration studied high-speed ground transportation.
Little maglev research was accomplished in the United States and in 1986, the
government stopped all funding toward maglev technology. Four years later, the
United States Federal Government and the Federal Railroad Administration began
to officially support maglev technology. (Lotti-Chun, On-line) They began the
National Maglev Initiative in 1990, a cooperative effort of the U.S. Department of
Transportation, the U.S. Army Corps of Engineers, and the U.S. Department of
Energy. The purpose of the initiative was to evaluate possible improvements for
intercity transportation with magnetic levitation. The tasks included “planning,
analyzing, and assessing maglev technology” to make it a viable option for future
transportation. The initiative should also determine the role that the Federal
Government should have in the development of maglev systems. Significant effort
has been devoted to the understanding of maglev’s technical and market potential,
however the key issue is whether such research and development warrants federal
investment. The Intermodal Surface Transportation Efficiency Act of 1991 offered
more support by recognizing the goals of future transportation systems. Section
1036 of the Act established a Maglev Prototype Development Program which
specified the requirements for the design and construction of a U.S. maglev
system. (University of Alabama in Huntsville, On-line)

The support and guidance systems of German magnetic levitation are based
on the attractive powers between electromagnets on the vehicle and reaction plate
rails on the underside of the guideway. (Lotti-Chun, On-line) The levitation and
guidance magnets are controlled individually. An electronic control system keeps
the vehicle levitating at a constant distance of 10 mm from its guideway.
The propulsion and braking systems are based on a rotating electric motor with a
split stationary core (stator). The vehicle is then propelled by the traveling
magnetic field which is created with support magnets serving as the exciters.
The energy flow is reversed to brake the vehicle without any contact to the
guideway. This method of propulsion requires the motor to be installed on the
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guideway rather than on the vehicle. Unlike conventional transportation systems
in which a vehicle has to carry the total power needed for the most demanding
sections, the power of the maglev motor is dependent on the local conditions such
as flat or uphill grades. The linear induction motor installed in the guideway
is divided into sections. Power is only supplied to sections where a vehicle
is currently located.

This method conserves energy and prevents safety concerns because all
vehicles in a section of track must be traveling at the same speed in the same
direction. The power for the German Transrapid is supplied from Germany’s 110
KV national grid system. Separate substations provide the power independently
to each side of the guideway motor. The placement of these substations is
dependent on local route conditions. The support and guidance systems and the
onboard power is supplied via linear generators in the support magnets resulting in
an entirely contactless technology. If the national grid power supply fails, onboard
batteries which are powered during the journey will provide power to levitate the
vehicle until it reaches the next terminal. If the next terminal is too far away,
the vehicle is stopped at the next power station. Braking is supplied by the onboard
batteries to slow the vehicle to 10 km/hour. The vehicle is then lowered onto skids
and stops after a few meters. The skids are coated with a special material to create
low friction while sliding on a steel surface. There is no reason to leave the vehicle
for such a motor failure.

The heat generated by the friction will melt a thin layer of ice when running
in winter conditions. The materials used to construct maglev vehicles are non-
combustible, poor transmitters of heat, and able to withstand fire penetration. In
the unlikely event that a fire and power loss occurred simultaneously, the vehicle is
automatically slowed down so that it stops at a predefined emergency power
station. Research has shown that the German Transrapid is about 20 times safer
than airplanes, 250 times safer than conventional railroads, and 700 times safer
than automobile travel. Despite the speeds up to 500 km/hour, passengers can
move about freely in the vehicles at all times. Maglev vehicles cannot be derailed
because they surround the guideway. Collision is impossible because there will be
no intersections and other transportation systems will cross at different levels. A
collision between two maglev trains is nearly impossible because the linear
induction motors prevent trains running in opposite directions or different speeds
within the same power section. There is not a solution against all vandalism and
sabotage, however many precautions have been taken. (Thyssen, On-line)

Japanese maglev development is similar to the German Transrapid in many
ways but uses a different principle of levitation, guidance, and propulsion. Instead
of surrounding the guideway as the German Transrapid does, Japan’s maglev
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vehicles are enclosed by the guideway on the bottom and part way up the sides.
(RTRI, On-line) They start on pneumatic wheels until reaching a speed of about
100 km/hour before the electromagnetic force levitates the vehicle. (China Daily,
On-line) Levitation coils are installed on the sidewalls of the guideway.
Superconducting magnets are installed on the vehicles several centimeters below
the center of these guideway coils. When the onboard magnets pass the coils at
high-speed, an electric current is induced in the coils and they serve as
electromagnets. The forces then push the superconducting magnet upwards and
levitate the vehicle. The coils on either sidewall of the guideway face each other
and are connected under the guideway to create a loop. The electric current
changes in the loop result in attracting and repulsive forces that keep the vehicle in
the center of the guideway. The propulsion coils on the sidewalls of the guideway
are energized by a three-phase alternating current from a local substation. The
shifting magnetic field which is created attracts and pushes the onboard
superconducting magnets. The maglev vehicle is then propelled along the
guideway. (RTRI, On-line)

The guideway, or track, that the maglev trains run on can be raised above the
ground or be at ground level. The elevated guideway for Germany’s Transrapid is
normally 31 meters tall and the ground level guideway is normally six meters tall.
This flexibility plus the ability for substantially sharper turns and steeper grades
than railroads allow maglev guideways to be located in many different conditions.
As with conventional railroads, trains are made up of several individual vehicles
coupled together. The smallest train requires two vehicles and the maximum length
is only determined by the length of station platforms, approximately ten sections.
This enables trains to be constructed depending upon demand and the frequency
increased when needed. Germany’s proposal for the Berlin to Hamburg route is to
use six section trains with trains every ten to fifteen minutes. The end sections of a
maglev train can contain between 56 and 110 seats depending upon the density of
the seating layout. Center sections can contain between 64 and 140 seats. Neither
the number of seats per section nor the number of sections comprising a train affect
the performance of a maglev train. The high speeds of a maglev system make it
suitable for transporting urgent goods with container sections. These container
sections can form their own trains or be coupled with passenger sections to form
“mixed-traffic” trains. During peak hours, freight trains sharing a passenger route
will have long journey times because they will often have to wait in sidings for
passenger trains to pass. Because of this problem, German maglev research is
investigating the possibility of exclusive passenger routes and exclusive freight
routes. (Thyssen, On-line)
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Conventional railroads have achieved speeds above 500 km/hour during
special laboratory speed tests, yet their normal operating speed is below
300 km/hour. Maglev vehicles are designed for operating speeds of up to 500
km/hour. Besides the speed improvements over other methods of transportation,
maglev trains have many benefits at slower speeds too. Maglev trains experience
lower energy consumption, less wear, lower noise levels, and much faster
acceleration without affecting passenger comfort. Maglev trains can accelerate
from 0 to 300 km/hour within 5 km compared to the German ICE high-speed train
which requires about 30 km to reach the same speed. Because of these advantages,
maglev trains are planned for three areas of transportation: local connections such
as airport links; medium-distance inter-city connections; and long-distance national
and international connections. (Thyssen, On-line)

Even with much faster journey times, comfort was a key consideration
during maglev development. There are no jolts during acceleration, braking, or
passing at any speed. High pressure fluctuations occur in tunnels and when passing
opposing traffic. Extensive measurements, computer models, and experience from
high-speed rail have resulted in an advanced technology for keeping the vehicles
pressure-tight. A variety of business services and entertainment provide passengers
with an even greater comfort than high-speed rail travel.

A major advantage of conventional rail systems versus other methods of
transportation is their ability to operate in almost all weather conditions. Maglev
systems are even better prepared for icy conditions because they do not require
overhead power lines nor pantographs — parts that are subject to freezing on
conventional railroads. The guidance and propulsion components are mounted
below the guideway where they are protected from ice and driving snow. Snow
will rarely accumulate on the guideway because of the frequency of trains and the
wind that will easily remove it from elevated sections. The gap of 150 mm
between the bottom of the vehicle and the top of the guideway allows operation
even if snow builds up on the guideway. In especially poor weather conditions,
snow clearance vehicles can be deployed to clear the guideway. (Thyssen, On-line)

As well as the many other positive effects of maglev, maglev trains are more
environmentally-friendly than alternative forms of transportation. They operate at
lower noise levels, consume less energy, require little land for the guideway, and
release low magnetic fields. Noise is reduced by the contactless technology used
and air pollution is reduced because of no emissions of exhaust gasses. A maglev
train at a distance of 25 m and speed of 250 km/hour results in vibrations, or
oscillations, below the “human threshold of perception” (KB value of 0.1). At a
distance of one meter from the side of a maglev train running at 350 km/hour, the
wind speed is only 8 km/hour. Less land is required for both the ground-level and
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elevated guideway and leaves the ground beneath the elevated guideway suitable
for other purposes such as agriculture and traffic. In areas utilizing a ground-level
guideway, there is still enough clearance for small animals and microorganisms to
pass underneath so there will be little effect on the environment. This guideway
construction also eliminates animal collisions that frequently occur with roadways.
Unlike conventional railroads, a maglev guideway does not dissect the landscape.

The landscape requires fewer changes and does not have to be free of all
natural growth as they do for conventional railroads. Maglev trains release no
pollution into the ground they run above nor do they affect local water. Raft
foundations will be used for most guideway supports which are not even as deep as
the basement of normal houses. A well-developed construction plan will result in
less damaging effects during construction than during that of conventional
railroads and roads. Maglev routes will be grouped with existing transportation
wherever possible. The German Transrapid releases an extremely low magnetic
field. The magnetic field, even inside a passenger compartment, is considerably
less than that of a hair dryer, toaster, or electric sewing machine. It will therefore
have no negative influence on cardiac pacemakers or magnetic cards such as credit
cards. (Thyssen, On-line)

The cost of making the guideway is a high percentage of the total investment
for a maglev system. These costs are no higher than those of other high-speed rail
systems and the comparison looks even better for maglev when the terrain
becomes difficult. Many of the tunnels, embankments, and cuttings necessary for
roads and railroads are avoided because maglev guideways can be easily adapted
to the topography. (Thyssen, On-line)

The operating costs of a maglev system are approximately half that of
conventional long-distance railroads. There is no friction because of the contactless
technology, resulting in very little mechanical wear. The guideway receives little
pressure because the weight of each maglev vehicle is not transferred to the
guideway at specific points like the axles of conventional trains. Energy
consumption is lower per seat than other comparable means of transportation and
faster turnaround times mean fewer vehicles and operating staff are required.
(Thyssen, On-line)

Germany is the furthest into their development efforts and closest to
beginning construction of a commercial maglev route. Planning permission for an
initial section of the Berlin to Hamburg line is expected by the end of 1998.
Construction will then begin immediately and the final section should be approved
by the end of 1999. After five years of construction, the route should be completed
in 2004. The Transrapid can then begin operation over the 292-km route in 2005.
The journey time from Lehrter Station in Berlin to Hamburg Central Station will
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be a maximum of 60 minutes. Transrapid trains will run in both directions every
10 to 15 minutes during peak times. The two terminals will be closely integrated
with other intercity services and local transportation. Nearly two-thirds of the route
will follow roadways with other parts following existing railroads and power lines.
More than half of the route, 161 km, will run at ground level. This maglev proposal
is half-owned by the Federal Government and half-owned by private industry.
(Thyssen, On-line)

In Japan, the Central Japan Railway Company (JR Tokai) is leading their
maglev project. They believe that conventional railroad technology has reached its
peak performance. Japan currently has research and development into many
applications of superconductors including the Superconducting Generator (Super
GM), superconducting storage devices, and the magnetic levitating train. Their
government’s budget for superconductivity research in 1996 was 20 trillion yen
(approximately $180 billion US). Early reports propose a maglev route from
Tokyo to Osaka to be completed by 2005.

The United States, which was once a leader in transportation including
railroads, has spent years debating the possibility of high-speed rail and maglev.
Much of the research and proposals have been done by organizations such as the
High-Speed Rail/Maglev Association. Some airlines including USAIr have
a positive interest in the development of maglev. The U.S. government has
supported airlines but ignored most proposals for high-speed rail and maglev until
the past couple of years. The poor condition of Amtrak has created a public feeling
that railroads cannot be successful in the United States. High-speed rail supporters
believe the contrary is true because of the metropolises that are spread across the
United States. There has also been a public idea that the airline industry is private
enterprise and receives no government subsidy. In reality, the airline industry
receives billions of dollars of subsidies each year. In the process, Amtrak has lost
much of their funding and service cutbacks have been the result. There has been
little improvement in U.S. rail travel during the past couple of decades. Many
European countries have profitable national railroad networks with millions
of dollars in profits each year.

Few will argue that high-speed rail and maglev can alleviate many
of America’s transportation problems. The operational costs are cheaper than the
current rail system. The main issue is now the investment costs to build such
a transportation network. Private funding from investors is plentiful for high-speed
rail and maglev development. The Channel Tunnel became the largest privately
financed engineering project in history with an expense of $14 billion.
As America’s transportation problems grow worse every year, the public
realization of the importance of high-speed rail and maglev will grow. Amtrak’s
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testing of European high-speed rail technology is the furthest that actual testing has
gotten in the United States. Many see the high-speed rail plans developed by
Amtrak to be a very limited success, and some high-speed rail advocates see its
current drawbacks. Because of the poor state of current railroad track, the new
high-speed rail that Amtrak is investigating will result in minimal performance
improvements. The public may view this as the limit to high-speed rail’s
capability.

In conclusion, while America appears to be many years from the first
maglev demonstration, this practical form of high-speed transportation will soon
be a reality in Germany and Japan. High-speed rail and maglev advocates hope that
Germany’s Transrapid maglev system will set the stage for new maglev
development projects around the world.

Text 3
POWER PLANTS (POWER STATIONYS)

Not so long ago, alchemists dreamed of turning cheap and ugly metals into
valuable ones like gold. Power plants(also called power stations) pull off a similar
trick, converting lumps of coal and drops of oil into zaps of electric current that
can cook your dinner or charge your phone. If it weren't for power plants,
| wouldn't be writing these words now — and you wouldn't be reading them. In fact,
most of the things we do every day and much of the stuff we use owes a hidden
debt of gratitude to these gigantic energy factories, which turn “fossil fuels”
(coal, natural gas, and oil) into electric power.

This energy-alchemy is a pretty amazing trick — and quite a recent one too,
since the very first practical power station was built in only 1882 (by Thomas
Edison). Yet amazement is often the last thing we feel when we think about
generating electricity at the start of the 21st century. In an age when caring for the
environment is (quite rightly) more important than ever, it's fashionable to sneer
at power plants as evil, dirty places pumping pollution into our air, land, and water.
One day, we might be able to make all our electricity in a completely clean and
green way. Until then, power plants are vital for keeping our schools, hospitals,
homes, and offices light, warm, and buzzing with life; modern life would
be impossible without them. How do they work? Let's take a closer look!

Chart: large, centralized fossil-fueled power plants are very inefficient,
wasting about two thirds of the energy in the fuel. Here's a typical scenario: about
62 percent is lost in the plant itself as waste heat. A further 4 percent disappears in
the power lines and transformers that carry electricity from a power plant to your
home. Once the electricity has arrived, your home appliances waste a further
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13 percent. All told, only 22 percent of the original energy in the fuel (green slice)
turns into energy you can actually use. Source: figures from ‘“Decentralizing
Power: An Energy Revolution for the 21st Century”, Greenpeace, 2005.

A single large power plant can generate enough electricity (about 2
gigawatts, 2,000 megawatts, or 2,000,000,000 watts) to supply a couple of hundred
thousand homes, and that's the same amount of power you could make with about
1000 large wind turbines. But the splendid science behind this amazing trick has
less to do with the power plant than with the fuel it burns. The real magic isn't that
power plants turn fuel into electricity: it's that even small amounts of fossil fuels
contain large amounts of energy. A kilogram of coal or a liter of oil contains about
30MJ of energy — a massive amount, equivalent to a good few thousand
1.5-volt batteries! A power plant's job is to release this chemical energy as heat,
use the heat to drive a spinning machine called a turbine, and then use the turbine
to power a generator (electricity making machine). Power plants can make so much
energy because they burn huge amounts of fuel — and every single bit of that fuel is
packed full of power.

Unfortunately, most power plants are not very efficient: in a typical old plant
running on coal, only about a third of the energy locked inside the fuel is converted
to electricity and the rest is wasted. Newer designs, such as combined cycle power
stations (which we'll explore in a minute) may be up to 50 percent efficient. As the
chart here shows, even more electricity is squandered on the journey from the
power plant to your home. Adding all the losses together, only about a fifth of the
energy in the fuel is available as useful energy in your home.

How does a power plant work?

A power plant's a bit like an energy production line. Fuel feeds in at one end,
and electricity zaps out at the other. What happens in between? A whole series of
different steps, roughly along these lines.

Fuel. The energy that finds its way into your TV, computer, or toaster starts
off as fuel loaded into a power plant. Some power plants run on coal, while others
use oil, natural gas, or methane gas from decomposing rubbish.

Furnace. The fuel is burned in a giant furnace to release heat energy.

Boiler. In the boiler, heat from the furnace flows around pipes full of cold
water. The heat boils the water and turns it into steam.

Turbine. The steam flows at high-pressure around a wheel that's a bit like a
windmill made of tightly packed metal blades. The blades start turning as the
steam flows past. Known as a steam turbine, this device is designed to convert the
steam's energy into kinetic energy (the energy of something moving). For the
turbine to work efficiently, heat must enter it at a really high temperature and
pressure and leave at as low a temperature and pressure as possible.
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Cooling tower. The giant, jug-shaped cooling towers you see at old power
plants make the turbine more efficient. Boiling hot water from the steam turbine is
cooled in aheat exchanger called a condenser. Then it's sprayed into the giant
cooling towers and pumped back for reuse. Most of the water condenses on the
walls of the towers and drips back down again. Only a small amount of the water
used escapes as steam from the towers themselves, but huge amounts of heat and
energy are lost.

Generator. The turbine is linked by an axle to a generator, so the generator
spins around with the turbine blades. As it spins, the generator uses the kinetic
energy from the turbine to make electricity.

Electricity cables. The electricity travels out of the generator to
a transformer nearby.

Step-up transformer. Electricity loses some of its energy as it travels down
wire cables, but high-voltage electricity loses less energy than low-voltage
electricity. So the electricity generated in the plant is stepped-up (boosted) to a
very high voltage as it leaves the power plant.

Pylons. Hugh metal towers carry electricity at extremely high voltages,
along overhead cables, to wherever it is needed.

Step-down transformer. Once the electricity reaches its destination, another
transformer converts the electricity back to a lower voltage safe for homes to use.

Homes. Electricity flows into homes through underground cables.

Appliances. Electricity flows all round your home to outlets on the wall.
When you plug in a television or other appliance, it could be making a very
indirect connection to a piece of coal hundreds of miles away!

Types of power plants

Steam turbine

Most traditional power plants make energy by burning fuel to release heat.
For that reason, they're called thermal (heat-based) power plants. Coal and oil
plants work much as I've shown in the artwork above, burning fuel with oxygen to
release heat energy, which boils water and drives a steam turbine. This basic
design is sometimes called a simple cycle.

Gas turbine

Natural gas plants work in a slightly different way that's quite similar to how
a jet engine works. Instead of making steam, they burn a steady stream of gas and
use that to drive a slightly different design of turbine (called a gas turbine) instead.

Combined designs
Every power plant ever built has had one main objective: to get as much
useful electricity as possible from its fuel — in other words, to be as efficient as
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possible. When jet engines scream through the sky firing hot gases like rocket jets
in their wake, they're wasting energy. There's not much we can about that in a
plane, but we can do something about it in power station. We can take the hot
exhaust gases coming from a gas turbine and use them to power a steam turbine as
well in what's called a combined cycle. That allows us to produce as much as 50
percent more electricity from the fuel compared to an ordinary, simple cycle plant.
Alternatively, we can improve the efficiency of a power plant by passing waste
gases through a heat exchanger so they heat up water instead. This design is
called combined heat and power (CHP) or cogeneration, and it's rapidly becoming
one of the most popular designs (it can also be used for very small-scale power
production in units roughly the same size as car engines).

Nuclear

Nuclear power plants work in a similar way to simple cycle coal or oil plants
but, instead of burning fuel, they smash atoms apart to release heat energy. This is
used to boil water, generate steam, and power a steam turbine and generator in the
usual way. For more details, see our main article on how nuclear power plants
work.

Hydro

While all these types of power plants are essentially thermal (generating and
releasing heat to drive a steam or gas turbine), two other very common types don't
use any heat whatsoever. Hydroelectric and pumped storage plants are designed to
funnel vast amounts of water past enormous water turbines (think of them as very
efficient water wheels), which drive generators directly. In a hydroelectric plant,
ariver is made to back up behind a huge concrete dam. The water can escape
through a relatively small opening in the dam called a penstock and, as it does so,
it makes one or more turbines spin around. For as long as the river flows, the
turbines spin and the dam generates hydroelectric power. Although they produce
no pollution or emissions, hydroelectric stations are very damaging in other ways:
they degrade rivers by blocking their flow and they flood huge areas, forcing many
people from their homes (the Three Gorges Dam in China displaced an estimated
1.2 million people).

Pumped storage generates electricity in a similar way to a hydroelectric
plant, but shuttles the same water back and forth between a high-level lake and a
lower one. At times of peak demand, the water is allowed to escape from the high
lake to the lower one, generating electricity at a high price. When demand is lower,
in the middle of the night, the water is pumped back up again from the low lake to
the high one using low-rate electricity. So pumped storage is really a way of taking
advantage of how electricity is worth more at some times than at others.
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Energy Laboratory

How electricity gets to your home

One of the great things about electricity is that we can make it almost
anywhere and transmit it vast distances along power lines to our homes. That
makes it possible for us to power huge cities without building enormous dirty
power plants right in the middle of them or to site power plants where there are
convenient coal deposits or fast-flowing rivers to feed them. Now it takes energy to
send an electric current down a wire, because even the very best wires, made from
substances like gold, silver, and copper, have what's called resistance — they
obstruct the flow of electricity. The longer the wire, the greater the resistance, and
the more energy that's wasted. So you might think sending electricity down
enormously long power cables would be a very stupid and wasteful thing to do.

There is a simple way around this, however. It turns out that the bigger the
current flowing through a wire, the more energy gets wasted. By making
the current as small as possible, we can keep the energy to a minimum — and we do
that by making the voltage as big as possible. Power stations produce electricity at
something like 14,000 volts, but they use transformers (voltage increasing or
decreasing devices) to “step up” the voltage by anything from three to fifty times,
to roughly 44,000 — 750,000 volts, before sending it down power lines to the towns
and cities where it'll be consumed. Generally, power is transmitted over long
distances using overhead lines strung between supporting frames called pylons; it's
much quicker and cheaper to do that than to bury lines underground, which is
commonly done in towns and cities. The pylons supply substations, which are
effectively mini supply points devoted to powering perhaps a large factory or a
small residential area. A substation uses “step-down” transformers to convert the
high-voltage electricity from the power line to one or more lower voltages suitable
for factories, offices, homes, or whatever it has to supply.

How the power grid works

Substations get their name from the time when power stations supplied very
clearly defined local areas: each station fed a number of nearby substations, which
passed the power on to homes and other buildings. The trouble with this
arrangement is that if a power station suddenly fails, lots of homes have to go
without electricity. There are other problems with running power stations
independently. One power station might be able to make electricity very cheaply
(perhaps because it's very new and using natural gas) while another one (using old
technology based on coal) could be much more expensive, so it might make sense
to use the cheaper station whenever possible. Unfortunately, power stations aren't
like car engines: they have to keep going all the time; generally, they can't start and
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stop altogether, whenever we want them to. For these and various other reasons,
electricity utilities have found that it makes sense to connect all their power
stations into a vast network called a grid. Highly sophisticated, computerized
control centers are used to raise or lower the output of stations to match the
demand from minute to minute and hour to hour (so more stations will be working
flat out in the evening, for example, when most people cook their dinner).

What does the future hold for power plants?

We'll always need energy and especially electricity — a very versatile kind of
energy we can easily use in many different ways — but that doesn't mean we'll
always need power plants like the ones we have today. Environmental
pressures are already forcing many countries to close coal-fired power plants that
produce the greatest carbon dioxide emissions (responsible for climate change and
global warming). Although nuclear plants might offer the cleanest route to a low-
carbon future, there are grave concerns over whether we can build them fast
enough or overcome people's fears about pollution and safety (whether those fears
are rational or not).

Dash for gas

In the short term, it's fairly clear what the future holds: there's a worldwide
“dash for gas”. The majority of new electric power generating plants now use
natural gas, which is significantly cheaper, relatively abundant (for now), and
produces lower emissions than other fossil-fueled stations. Natural gas stations are
also quicker and cheaper to build than more complex alternatives like nuclear
plants, and face less public opposition. In 2011, the United States made about a
quarter of its electricity from natural gas; by 2040, that's predicted to rise to about a
third.

CHP

Other trends are also becoming important, notably a shift toward smaller
plants driven by combined heat and power (CHP). A 2016 report by the US DOE's
Energy Information Administration suggested the United States has the potential to
build almost 300,000 small CHP plants (many just powering individual buildings
or complexes), which would avoid the need to construct about 100 large coal or
nuclear plants. Since some of these will be fueled by biomass (such as trees or
“energy crops” grown specifically for the purpose) or waste, that illustrates three
different trends at work: the shift to smaller plants and more of them, and the
transition from fossil fuels to renewables.

Renewables

In the longer term, the future must be renewable because fossil fuel supplies
will either run out or (more likely) be deemed too dirty or expensive to use. We've
already seen a huge expansion of wind power over the last couple of decades
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and solar power is likely to increase dramatically in coming years. The big
drawback, as | mentioned earlier, is that you need about 1000 wind turbines (rated
at 2MW) or 400,000 solar roofs (rated at 5KW) to make the same power as one
large power plant (2GW), so if we're going to switch from power plants to green
energy, we need an awful lot of it covering a massive area. Whatever drawbacks
power plants might have, they certainly use land very efficiently (though you could
argue that the vast land-take of coal mines or oil and gas fields should
be considered as well).

Charts. The changing nature of power plants. These two charts break down
the total population of US electric power industry power plants by the type of fuel
or other energy that they use for 2003 and 2015. Fossil fueled plants are shown in
blue, nuclear plants in orange, renewable plants in green, and other power plants in
yellow. You can see that there has been a significant reduction in coal and
petroleum plants, a slight increase in natural gas plants, and a huge increase in
renewables (though hydro plants remain about the same). Drawn using data
from How many and what kind of power plants are there in the United States?, US
Energy Information Administration, December 1, 2016.

Efficiency and demand management

Some argue that we can save our way out of building power plants through
energy efficiency, for example, by using more efficient home appliances and
better insulation. Many utility companies have embraced this idea with simple
initiatives like giving out free energy-saving lightbulbs to householders. In theory,
if you give out 50 million low-energy lamps and they each save 50 watts of power,
you completely avoid the need to build one large (2.5GW) power plant. (This idea
Is sometimes called “negawatts”, a word coined by Amory Lovins of the Rocky
Mountain Institute.) We can also reduce the need for new power plants by storing
energy more sensibly and managing demand so we don't have such huge peaks in
power use. Unfortunately, this approach only takes us so far. The problem is that
our total energy needs are constantly growing — and our need for electricity is
bound to grow too as we shift from fossil-fueled automobiles and diesel trains to
electric alternatives. Moreover, there's the issue of growing energy needs in
developing countries: people in those countries cannot save energy they're not
already using, and it would be immoral to try to stop them using energy to climb
out of poverty. Ultimately, the world as a whole is going to need to harness much
more energy and much more electricity and, though efficiency has a crucial part to
play, it's only a small part of the solution.

In the short term, the dash for gas helps if it shifts us away from coal.
CHP also helps if it improves efficiency, but not if it locks us into fossil fuels for
decades to come. Carbon-capture and storage (CCS) might help us make older,
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coal-fired plants more environmentally friendly, but it remains largely unproven
and expensive. The long-term future must certainly be a renewable one and energy
efficiency could make a greener future, powered by the sun and the wind, easier to
achieve. Even so, for now and for decades to come, conventional, fossil-fueled
power plants will remain the bedrock of our energy and electricity supply. We
should admire them, respect them for powering our lives, and make them as clean
and green as we possibly can.

Don't be a fool, stay cool — and keep away from power plants!

Electricity is brilliant, but it's also very dangerous.

As we've just seen, power plants and transmission lines carry electricity at
incredibly high voltages — thousands of times greater than those used in your
home.

Playing in, on, or anywhere near power equipment is extremely stupid and
dangerous. Touch a power line and you'll very likely to be burned to death in a
particularly slow and horrible way. Don't fly a kite near power lines or play soccer
nearby. If you happen to kick a ball or something like that into a substation, leave
it there and forget it. Your life is worth more than a silly bit of plastic.

Working near power lines can also be much more dangerous than you might
think — so take care! According to the US CDC, electrocution is the fifth leading
cause of work-related death and the second most common cause of death in the
construction trade. Research by the US National Institute for Occupational Safety
and Health (NIOSH) discovered that at least 154 people were killed between 1992
and 2005 by touching power lines with metal ladders they were using or working
with.

Text 4
ELECTRICITY

If you've ever sat watching a thunderstorm, with mighty lightning bolts
darting down from the sky, you'll have some idea of the power of electricity. A
bolt of lightning is a sudden, massive surge of electricity between the sky and the
ground beneath. The energy in a single lightning bolt is enough to light 100
powerful lamps for a whole day or to make a couple of hundred thousand slices of
toast!

Electricity is the most versatile energy source that we have; it is also one of
the newest: homes and businesses have been using it for not much more than a
hundred years. Electricity has played a vital part of our past. But it could play a
different role in our future, with many more buildings generating their own
renewable electric power using solar cells and wind turbines. Let's take a closer
look at electricity and find out how it works!
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What is electricity?

Electricity is a type of energy that can build up in one place or flow from
one place to another. When electricity gathers in one place it is known as static
electricity (the word static means something that does not move); electricity that
moves from one place to another is called current electricity.

Static electricity

Static electricity often happens when you rub things together. If you rub a
balloon against your pullover 20 or 30 times, you'll find the balloon sticks to you.
This happens because rubbing the balloon gives it an electric charge (a small
amount of electricity). The charge makes it stick to your pullover like a magnet,
because your pullover gains an opposite electric charge. So your pullover and the
balloon attract one another like the opposite ends of two magnets.

Have you ever walked across a nylon rug or carpet and felt a slight tingling
sensation? Then touched something metal, like a door knob or a faucet (tap), and
felt a sharp pain in your hand? That is an example of an electric shock. When you
walk across the rug, your feet are rubbing against it. Your body gradually builds up
an electric charge, which is the tingling you can sense. When you touch metal, the
charge runs instantly to Earth — and that's the shock you feel.

Lightning is also caused by static electricity. As rain clouds move through
the sky, they rub against the air around them. This makes them build up a huge
electric charge. Eventually, when the charge is big enough, it leaps to Earth as a
bolt of lightning. You can often feel the tingling in the air when a storm is brewing
nearby. This is the electricity in the air around you.

How static electricity works

Electricity is caused by electrons, the tiny particles that “orbit” around the
edges of atoms, from which everything is made. Each electron has a small negative
charge. An atom normally has an equal number of electrons and protons
(positively charged particles in its nucleus or center), so atoms have no overall
electrical charge. A piece of rubber is made from large collections of atoms called
molecules. Since the atoms have no electrical charge, the molecules have no
charge either — and nor does the rubber.

Suppose you rub a balloon on your pullover over and over again. As you
move the balloon back and forward, you give it energy. The energy from your
hand makes the balloon move. As it rubs against the wool in your pullover, some
of the electrons in the rubber molecules are knocked free and gather on your body.
This leaves the balloon with slightly too few electrons. Since electrons are
negatively charged, having too few electrons makes the balloon slightly positively
charged. Your pullover meanwhile gains these extra electrons and becomes
negatively charged. Your pullover is negatively charged, and the balloon is
positively charged. Opposite charges attract, so your pullover sticks to the balloon.
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Current electricity

When electrons move, they carry electrical energy from one place to
another. This is called current electricity or an electric current. A lightning bolt is
one example of an electric current, although it does not last very long. Electric
currents are also involved in powering all the electrical appliances that you use,
from washing machines to flashlights and from telephones to MP3 players. These
electric currents last much longer.

Have you heard of the terms potential energy and kinetic energy? Potential
energy means energy that is stored somehow for use in the future. A car at the top
of a hill has potential energy, because it has the potential (or ability) to roll down
the hill in future. When it's rolling down the hill, its potential energy is gradually
converted intokinetic energy (the energy something has because it's moving).

Static electricity and current electricity are like potential energy and kinetic
energy. When electricity gathers in one place, it has the potential to do something
in the future. Electricity stored in a battery is an example of electrical potential
energy. You can use the energy in the battery to power a flashlight, for example.
When you switch on a flashlight, the battery inside begins to supply electrical
energy to the lamp, making it give off light. All the time the light is switched on,
energy is flowing from the battery to the lamp. Over time, the energy stored in the
battery is gradually turned into light (and heat) in the lamp. This is why the battery
runs flat.

Electric circuits

For an electric current to happen, there must be a circuit. A circuit is a closed
path or loop around which an electric current flows. A circuit is usually made by
linking electrical components together with pieces of wire cable. Thus, in a
flashlight, there is a simple circuit with a switch, a lamp, and a battery linked
together by a few short pieces of copper wire. When you turn the switch on,
electricity flows around the circuit. If there is a break anywhere in the circuit,
electricity cannot flow. If one of the wires is broken, for example, the lamp will not
light. Similarly, if the switch is turned off, no electricity can flow. This is why a
switch is sometimes called a circuit breaker.

You don't always need wires to make a circuit, however. There is a circuit
formed between a storm cloud and the Earth by the air in between. Normally air
does not conduct electricity. However, if there is a big enough electrical charge in
the cloud, it can create charged particles in the air called ions (atoms that have lost
or gained some electrons). The ions work like an invisible cable linking the cloud
above and the air below. Lightning flows through the air between the ions.
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How electricity moves in a circuit

Materials such as copper metal that conduct electricity (allow it to flow
freely) are called conductors. Materials that don't allow electricity to pass through
them so readily, such as rubber and plastic, are called insulators. What makes
copper a conductor and rubber an insulator?

A current of electricity is a steady flow of electrons. When electrons move
from one place to another, round a circuit, they carry electrical energy from place
to place like marching ants carrying leaves. Instead of carrying leaves, electrons
carry a tiny amount of electric charge.

Electricity can travel through something when its structure allows electrons
to move through it easily. Metals like copper have “free” electrons that are not
bound tightly to their parent atoms. These electrons flow freely throughout the
structure of copper and this is what enables an electric current to flow. In rubber,
the electrons are more tightly bound. There are no “free” electrons and, as a result,
electricity does not really flow through rubber at all. Conductors that let electricity
flow freely are said to have a high conductance and a low resistance; insulators that
do not allow electricity to flow are the opposite: they have a low conductance and a
high resistance.

For electricity to flow, there has to be something to push the electrons along.
This is called an electromotive force (EMF). A battery or power outlet creates the
electromotive force that makes a current of electrons flow. An electromotive force
Is better known as a voltage.

Direct current and alternating current

Electricity can move around a circuit in two different ways. In the big
picture up above, you can see electrons racing around a loop like race cars on a
track, always going in the same direction. This type of electricity is called direct
current (DC) and most toys and small gadgets have circuits that work this way.

Top: in a direct current (DC) circuit, electrons always flow in the same
direction. Bottom: in an alternating current (AC) circuit, the electrons reverse
direction many times each second.

The bigger appliances in your home use a different kind of electricity called
alternating current (AC). Instead of always flowing the same way, the electrons
constantly reverse direction — about 50 — 60 times every second. Although you
might think that makes it impossible for energy to be carried round a circuit, it
doesn't! Take the flashlight bulb in the circuit above. With direct current, new
electrons keep streaming through the filament (a thin piece of wire inside the bulb),
making it heat up and give off light. With alternating current, the same old
electrons whiz back and forth in the filament. You can think of them running on
the spot, heating up the filament so it still makes bright light we can see. So both
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types of current can make the lamp work even though they flow in different ways.
Most other electric appliances can also work using either direct or alternating
current, though some circuits do need AC to be changed to DC (or vice versa) to
work correctly.

Electromagnetism

Electricity and magnetism are closely related. You might have seen giant
steel electromagnets working in a scrapyard. An electromagnet is a magnet that can
be switched on and off with electricity. When the current flows, it works like a
magnet; when the current stops, it goes back to being an ordinary, unmagnetized
piece of steel. Scrapyard cranes pick up bits of metal junk by switching the magnet
on. To release the junk, they switch the magnet off again.

Electromagnets show that electricity can make magnetism, but how do they
work? When electricity flows through a wire, it creates an invisible pattern of
magnetism all around it. If you put a compass needle near an electric cable, and
switch the electricity on or off, you can see the needle move because of the
magnetism the cable generates. The magnetism is caused by the changing
electricity when you switch the current on or off.

This is how an electric motor works. An electric motor is a machine that
turns electricity into mechanical energy. In other words, electric power makes the
motor spin around — and the motor can drive machinery. In a clothes washing
machine, an electric motor spins the drum; in an electric drill, an electric motor
makes the drill bit spin at high speed and bite into the material you're drilling. An
electric motor is a cylinder packed with magnets around its edge. In the middle,
there's a core made of iron wire wrapped around many times. When electricity
flows into the iron core, it creates magnetism. The magnetism created in the core
pushes against the magnetism in the outer cylinder and makes the core of the motor
spin around.

Make an electromagnet
You can make a small electromagnet using a battery, some insulated
(plastic-covered) copper wire, and a nail.

Making electricity

Just as electricity can make magnetism, so magnetism can make electricity.
A dynamo is a bit like an electric motor inside. When you pedal your bicycle, the
dynamo clipped to the wheel spins around. Inside the dynamo, there is a heavy
core made from iron wire wrapped tightly around — much like the inside of a
motor. The core spins freely inside some large fixed magnets. As you pedal, the
core rotates inside these outer magnets and generates electricity. The electricity
flows out from the dynamo and powers your bicycle lamp.
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The electric generators used in power plants work in exactly the same way,
only on a much bigger scale. Instead of being powered by someone's legs, pedaling
furiously, these large generators are driven by steam. The steam is made by
burning fuels or by nuclear reactions. Power plants can make enormous amounts of
electricity, but they waste quite a lot of the energy they produce. The energy has to
flow from the plant, where it is made, to the homes, offices, and factories where it
Is used down many miles of electric power cable. Making electricity in a power
plant and delivering it to a distant building can waste up to two thirds of the energy
that was originally present in the fuel!

Another problem with power plants is that they make electricity by burning
“fossil fuels” such as coal, gas, or oil. This creates pollution and adds to the
problem known as global warming (the way Earth is steadily heating up because of
the energy people are using). Another problem with fossil fuels is that supplies are
limited and they are steadily running out.

There are other ways to make energy that are more efficient, less polluting,
and do not contribute to global warming. These types of energy are
called renewable, because they can last indefinitely. Examples of renewable energy
include wind turbines and solar power. Unlike huge electric power plants, they are
often much more efficient ways of making electricity. Because they can be sited
closer to where the electricity is used, less energy is wasted transmitting power
down the wires.

Wind turbines are effectively just electric generators with a propeller on the
front. The wind turns the propeller, which spins the generator inside, and makes a
study current of electricity.

Unlike virtually every other way of making electricity, solar cells (like the
ones on calculators and digital watches) do not work using electricity generators
and magnetism. When light falls on a solar cell, the material it is made from
(silicon) captures the light's energy and turns it directly into electricity. Potentially,
this means solar cells are an extremely efficient way to make electricity. A home
with solar electric panels on the roof might be able to make most of its own
electricity, for example.

Electricity and electronics

Electricity is about using relatively large currents of electrical energy to do
useful jobs, like driving a washing machine or powering an electric
drill. Electronics is a very different kind of electricity. It's a way of controlling
things using incredibly tiny currents of electricity — sometimes even individual
electrons! Suppose you have an electronic clothes washing machine. Large
currents of electricity come from the power outlet (mains supply) to make the drum
rotate and heat the water. Smaller currents of electricity operate the electronic
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components in the washing machine's programmer unit. These tiny currents control
the bigger currents, making the drum rotate back and forth, starting and stopping
the water supply, and so on. Read more in our main article on electronics.

The power of electricity

Before the invention of electricity, people had to make energy wherever and
whenever they needed it. Thus, they had to make wood or coal fires to heat their
homes or cook food. The invention of electricity changed all that. It meant energy
could be made in one place then supplied over long distances to wherever it was
needed. People no longer had to worry about making energy for heating or
cooking: all they had to do was plug in and switch on — and the energy was there as
soon as they wanted it.

Another good thing about electricity is that it's like a common “language”
that all modern appliances can “speak”. You can run a car using the energy in
gasoline, or you can cook food on a barbecue in your garden using charcoal,
though you can't run your car on charcoal or cook food with gasoline.
But electricity is quite different. You can cook with it, run cars on it, heat your
home with it, and charge your cellphone with it. This is the great beauty and the
power of electricity: it's energy for everyone, everywhere, and always.

Measuring electricity
We can measure electricity in a number of different ways, but a few
measurements are particularly important.

Voltage

The voltage is a kind of electrical force that makes electricity move through
a wire and we measure it in volts. The bigger the voltage, the more current will
tend to flow. So a 12-volt car battery will generally produce more current than a
1.5-volt flashlight battery.

Current

Voltage does not, itself, go anywhere: it's quite wrong to talk about voltage
“flowing through” things. What moves through the wire in a circuit is
electrical current: a steady flow of electrons, measured in amperes (or amps).

Power

Together, voltage and current give you electrical power. The bigger the
voltage and the bigger the current, the more electrical power you have. We
measure electric power in units called watts. Something that uses 1 watt uses 1
joule of energy each second.

The electric power in a circuit is equal to the voltage x the current (in other
words: watts = volts X amps). So if you have a 100-watt (100 W) light and you
know your electricity supply is rated as 120 volts (typical household voltage in the
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United States), the current flowing must be 100/120 = 0.8 amps. If you're in
Europe, your household voltage is more likely 230 volts. So if you use the same
100-watt light, the current flowing is 100/230 = 0.4 amps. The light burns just as
brightly in both countries and uses the same amount of power in each case; in
Europe it uses a higher voltage and lower current; in the States, there's a lower
voltage and higher current. (One quick note: 120 volts and 230 volts are the
“nominal” or standard household voltages — the voltages you're supposed to have,
in theory. In practice, your home might have more or less voltage than this, for all
sorts of reasons, but mainly because of how far you are from your local power
plant or power supply.)

Energy

Power is a measurement of how much energy you're using each second.
To find out the total amount of energy an electric appliance uses, you have to
multiply the power it uses per second by the total number of seconds you use it for.
The result you get is measured in units of power X time, often converted into
a standard unit called the kilowatt hour (kwWh). If you used an electric toaster rated
at 1000 watts (1 kilowatt) for a whole hour, you'd use 1 kilowatt hour of energy;
you'd use the same amount of energy burning a 2000 watt toaster for 0.5 hours or a
100-watt lamp for 10 hours. See how it works?

Electricity meters (like the one shown in the photo above, from my house)
show the total number of kilowatt hours of electricity you've used. 1 kilowatt hour
is equal to 3.6 million joules (J) of energy (or 3.6 megajoules if you prefer).

You can measure your energy consumption automatically with an energy
monitor.

Electricity is amazingly useful — but it can be really dangerous as well.
When electricity zaps from power plants to your home, it's at thousands of times
higher voltages and massively more dangerous than the electricity in your home. If
you are silly enough to touch or play near power equipment, you could die an
extremely nasty and unpleasant death — electricity doesn't just shock you, it burns
you alive. Heed warnings like this one and stay well away.

Electricity can also be dangerous in your home. Household electric power
can kill you, so be sure to treat it with respect too. Don't play with household
power sockets or push things into them. Don't take apart electrical appliances,
because dangerous voltages can linger inside for a long time after they are
switched off.

It's generally okay to use small (1.5 volt) flashlight batteries for your
experiments if you want to learn about electricity; they make small and safe
voltages and electric currents that will do you no harm.
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