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Pa3npep,en UTeJZIHN BaJioBe

Alx: ToBa e owe egHa TeMa KOSTO Le Hanuwa HauM3yCT. 3HaM Ye MMa xopa TyKa Ha KOUTO UM e
SICHA, HO MbK CbM CUTYpeH 4Ye N nMa beHOoBE Ha KOUTO cfliej KaTo S NpoYeTaT LWe UM Ce U3SACHAT
HSKOW OCHOBHW MOJIOXEHUS 3a pasnpeaenuTenHMTe Banose...

PasnpepenutenHua Ban onpeaens xapaktepa Ha ABuratensi- kbae BbB 060pOoTMTE NMpaBmn KOHe, Kak
Ce AbPXW Ha HUCKU 060pOTU, NpaseH XoA4 WU TH.

O6wo B3eTO cxemaTa e cregHaTa:

PasnpepenutenHusa Ban ce BbpTU OT KOJISSHOBUS Bafn CbC Bepura wam HabpasgeH peMbK KaTo
CbOTHOLLEHMETO BMHArn e 2:1- gemMek Ha Bceku 2 060poTa Ha KONSHOBMUS Basl, pasnpeaenuTesHus
Ce 3aBbpTa BeAHaX. pasnpenenuteniHMs Basa uMa Nno eHa usgaTtnHa 3a BCEeKW KflanaH M KaTo ce
BbPTU M3gaTUHATa HaTUCKa WM AMPEKTHO KanaHa Wiam NocTye KoeTo HaTUCKa vpes kobunuua
KnanaHa. AMPEeKTHOTO HaTMCKaHe e XapaKTepHOo 3a ABUraTeniMTe KbAeTO pasnpeaenutenHure
BasiOBE Ce HaMmpaT Haj umMnmHapuTte Ha rnasaTa(rnaeuTte) otrope (overhead cams). npu apyraTta
cucTeMa m3nosiaBaHa NpeanuMHo npu B-obpasHUTe ABUraTenu, pasnpenenmtenHms Ban e
06bMKHOBEHO eAnH 1 ceamn A0y HUCKO Mexay UMNMHAPUTE U HaTucka nocryetaTa (pushrod)- tasm
CUCTEMA e MHOro nonyJssipHa BbB rosemMmnTe 8 1 noBeyve LUWIMHAPOBN aMEPUKAHCKN ABUraTesnu.

Cbc obwaTta KyaTypa Ao Tyka &

PasnpepenutenHua Ban nMma cnegHuUTe OCHOBHM XapaKTepUCTUMKK (M Kyn APYrK 3a KOUTO Cera He Mu
ce nuwe)- HABO Ha NOBAMIaHE W Ab/HKMHA. HMBOTO Ha NOBAMraHe onpenens KoJjKko ce oTBaps
KnanaHa a Ab/HKMHaTa- KOJIKO BpeMe ceau OTBOPEH. Mpu NoBevyeTo BasioBe MOBAUIAHETO € BbB
nH4yoBe (NpmMepHOo .500 KOETOo e MOSI0BUH MHY) a Ab/DKMHATA € BbB rpagyCcy Ha KOMSHOBUSA Ban
(npumepHo 270).

KakBa e 3aBMCUMOCTTa? naesita e ye KOJIKOTO NoBeYe OTBapsL KnanaHa v ro AbpXuL No-AbAro
OTBOpEH- TOJIKOBA NOBeYe ropMBHA CMeC MMa Bb3MOXHOCT Aa B/fie3e BbB ropuBHaTa kamepa. obema
Ha CMecTa KOSTO B/iM3a BbB UMIMHABPA ce Hapuya "obeMHa edukacHocT" (volumetric efficiency) un
ce Mepu BbB NpoUeHTM cnpamo obemMa Ha UMAMHAbPa KoraTo 6yTanoTo e BbB AOSIHA MbpTBa TOYKA
(amMT). Aemek, ako obema e 5 nuTpa Ha ABUraTtens v Npu 3acMyKBaHe ce 3acMyKBa 5 iMTpa ropmeHa
cmec, obeMHaTa edmkacHOCT TeopeTnyHo e 100%. no-Haaoy We nNua ToBa XapakTepucTuka 3a
KaKBoO €.

Ta npesata belwe ga ce 3aCMyKBa MakCMManHO KOMMYECTBO Bb3AYyX U Aa Ce U3KapsaT nsropenurte
rasoBe MakcMMasnHo 6bp30. MU 3HAYM TEOPETMYHO UAEANHUS pa3npeaenuTeneH Ban e oTeaps
3acMyKBawmTe KnanaHu To4Ho Ha 180 rpagyca v we rm 3ateBaps Ha 0 KaTo e4HOBpPEMEHO oTBaps
nsnyckatenHute n rm abpxu owe 180 rpaayca o 0 KbAeTO Iy 3aTBapsa M OTBaps nak
BCMYyKaTeNHUTE U TH... ? HE TOYHO. NpobsieMa e ye ropuBHaTa CMeC U U3ropenuTe rasose ca
WHEPTHU. U A0pU Aa Ce OTBOPAT BHE3AMHO KianaHuTe cMecTa we ce "noManea" npeav Aa Brese uam
n3nese. 3aToBa KJlanaHWTe ce OTBapsT NpeABapuUTesIHO 3a Aa MoraTt rasoseTe (BXOAsLWwM 1
n3xoaswm) ga HabepaT CKOpPOCT. MMa U OLLe HeLWo- BCEKN pasnpefenuTesnieH Basa MMa U3BECTHO
NPUNOKPUTUE HA KNanaHuTe- AeMeK MMa e€4NH MOMEHT BbB KOUTO M BXOAALMTE U U3XOASAWNTE
KJflanaHu ca OTBOPEHW Npean Aa Ce 3aTBOPSAT U3XOASAWNTE N Aa Ce OTBOPAT BXOASWNTE AOKpal. ToBa
€ CbC Len Aa ce yBfeye Bxoasiliata CMeC Npu HanyCcKaHeTo Ha M3ropenuTte rasoBe CbC BMCOKA
CKOpOCT (scavenging). KakBO € NPaKTUYeCKOTO 3Ha4YeHMe Ha ToBa "yBindyaHe"? MM ye yBenunyaBa
obemMHaTa edeKTUBHOCT Ha ABUraTens KOeTo = noseye KoHe pasbupa ce. MM 3HauM gan aa
ObpXMMEe MaKCUMManHO BpeMe BCUMUYKMTE KiianaHM OTBOPEHW Ye Aa ce yBANYa MakCuMMasiHO BXOASLWMmS
NOTOK OT HanyckaluTe u3ropenu rasose? npobnema e ve 1031 edekT paboT NpeauMHO 1 CaMo Ha
BMCOKMTE 060pOTK 3aLL0TO TOraBa CKOPOCTa Ha rasoBeTe e AOCTaTbyHa ye Aa ce NposiBu To3n edekT
W oa MMa NpakKTUYeCcKo 3HavyeHme. Ha NpakTuKa To3n edekT 3arnoysBa Aa ce ycewa Hag 6000
obopoTa KbAeTo cbCTe3aTeNnHUTe ABUratenm nMat obemHa edektmBHocT Haa 100% (aemek ce
nony4vasa AOpPW Manko edekT Ha NoMnaHe KaTo CbC Komnpecop/ Typ60o. MM 3Ha4YM HAMa NOLWO- Wwe
crnarame BasioBe CbC rosiiMO MPUNMOKPMBAHE N BbB HOPMaHUTE KOMU, Ha HUCKKTE Wwe pabotn aobpe,
Ha BUCOKMTe e nma obemMHa edeKTUBHOCT NOBeYe, NoBeye KOHe 1 TH? npobnema e ye npu HUCKK
060pOTM N Ha-Be4ye npu npasHu 060poTu, pasnpeaennTenHuTe BanoBe CbC roasMo NpUNoKpuTue
KapaT aAsuratens ga pabotu nowo. 3awo? M1 3al0To CKOPOCTa Ha rasoBeTe € HMCKa. U BMeCcTo Aa
Cce yBM4a BXoAsawaTta CMec OT U3ropenuTte ra3ose, U3ropenuTe rasoBe TpbreaT AUa Ce U3MbKBAT
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OTKBAETO UM NajHe- B CNyyas 4YacTMUYHO NMpe3 BXOASALWUTE KanaHu. pesyfTaTa € ye ropMBHaTa cMec
Ce 3aMbpcsiBa CbC M3ropenu rasose, obegHsiBa Ha KMCNOPOA M TH.. ABUraTens 3ano4yea Aa ce 4aBu,
MMa HepaBeH XOA4 W TH... BUXAANu N1 CTe gparctepu kak paboTaTt Ha npasHu obopotn (M npu Tax
ToBa ca 2500-3000 obopoTa)? paboTaT BCe eAHO BCEKM MOMEHT LWE U3AbXHAT, TpecaT ce, vykar,
racHaT v TH.. Mma Ha 7000 obopoTa T03n asuraten npasu 2000+ KOHS 3aWOTO YBANYAHETO Ha
rasoBeTte paboTn cbC NbJIHa cuna n obeMmHaTa My edmkacHocT Moxe aa e 120-130% koeTo Ha
npakTuKa 3Haum 4ye ako asuratens e 5000 kybuka Tor MOXe Aa NpaBu KOHE KaTo 6 IMTPOB MOTOP...
TonkoBa 3a NMpUMNOKpPMBAHETO, OCTaHaNOTO € No-efleMEHTapPHO.

BucounHa Ha noBamMraHe- KoOMKOTO NoBeYe nosaurall, ToKoBa NnoBevye ropMBHa CMeC MoXel Aa
BKapall 1 U3ropenu rasose Aa Mckapall. eleMeHTapHo. 3Hauu gan ga saurame no 10cMm Bcekun
KJflanaH? orpaHM4YeHNETo naBa OT MexaHuKaTa. He 3abpaBsai ye BCeku KnanaH ce AbpXW 3aTBOpPEH
OT NPY>XXMHA. KOJIKOTO NMOBEYe UCKall Aa OTBOPULI KianaHa ToskoBa no-abara Tpsbea ga 1 e
rMpy>uHaTa 3a Aa Cce CBUe TONKOBA. [a, aMa ako € MHOro Abara, Ta e n no-cnaba u npm BUCOKNUTE
060poTn MOXe Aa ce NoSBAT 2 AOWN CMHAPOMA- TO3M Ha "CKM-CKOKa" Mpu KOMUTO KaTo MUHE
repbuuaTta v NpyXxuHaTa He MOXe Aa oTpearmpa BeaHara v KjanaHa ceam OTBOpPEH MpPOCTO 3alloTo
npy>XuWHaTa He MOXe Aa ro 3aTBOpM TONIKOBa 6bp30 (He e TONKOBa CTerHaTa a He e TakaBa 3aL0To e
aobnra) v edekrta Ha "nnaeawmTe KnanaHn" KbAETO Ha BUCOKK 060pOTM MpyXXmMHaTa HEe MOXe Aa
cnepBa KOHTypa Ha rbpbuuarta 1 ce yaps BbB Bana 2-3 MbTW AOKATO JlerHe Ha TekyliaTta
NOBBPXHOCT. CbC Orfieq Ha Te3un 2 npobnema, He e xybaBa naesta Ha HAKOU TYHUHI 4yMnoBe Aa
KauBaT YyepBeHaTa JIMHMSA Ha ABuraTes cbC HPabpuyHM NMPYXMHM 3aLLOTO TE Ca CMETHATU Aa He
"ckauat" v "nnaeaT" Ao onpeaeneHn o60poTn criea KOeETo MOXe Aa MMa npobnemu. n aBaTta
npobsemMa ce pewasaT CbC MNO-34paBu NPYXMHU, HO MbK Te OKA3BaT rO/IIM HaTUCK Ha

pasnpeaenuTenHus Ban M ToM ce N3HOCBa No-6bP30. KakTo BMHArM KOMNpoMmMc My e MarkaTa
HOpMasnHo nosauraHe Ha knanaH e .350 nHua, 0.500 e gocrta arpecmsHo, Hag 0.550 e cTpMKTHO 3a
CbCTe3aTesIHM KoM KbAETO Bana AOPU CbC NlarepyeTa Ha BbpXa Ha KnanaHuTe uskapsa 2-3
CbCTe3aHUs. APYro orpaHnYeHue 3a ToBa KOJIKO MOXE Aa ce OTBapsAT KfanaHUTe e Bb3MOXHOCTa Aa
6baat yaapeHu ot 6ytanoTo. ToBa 06MKHOBEHO ce 136srea kKaTo BbB 6yTanarta ca NpaBSaT NaguMHM 3a
[a He 3aKayaT KnarnaHuTe.

MpoAbMHKUTENHOCTTA Ha OTBapsAHE Ha K/flanaHa e Apyrata OCHOBHa XapaKTepucTuka. naeara e ye
KOJIKOTO € NOo-rofiiMa NpoAb/IKUTENHOCTTA, TO/IKOBa NO-BUCOKO BbB 060pOTUTE ABUraTtens cu npasu
KOHeTe. Ta3u NpoMeHNMBa Urpae cbC "yBAnyaHeTo" 0659CHEHO MO-rope NpOCTO 3all0TO KOJSIKOTO €
no-rofisiMa NpPoAb/HKUTENHOCTTA, TO/IKOBa NOBEYE NPUNOKPMBAHE MUMA.. .Ha NpaKTuka
NPOABLMKUTENHOCT OT 270 rpagyca € HopMasaeH TYHUHI Baia CbC NPUEMIMBU HUCKK 060poTK 1 Aobpu
Bucokmn, 300 e arpecnBeH 3a BUCOKM 060pOTH CbC HSIKakBK nMpa3Hu obopoTtu, Hag 330 e camo 3a
CcbCTe3aHuns 1 npasHuTe TpssbBa Aa ca Hag 1500 ako uckaw n3obulo ga pabotm Ha "npasHu"... CbLlo
Taka NpoAb/HKUTENHOCTa Ha OTBapsiHe Ce orpaHmM4yaBsa M OT TOBa 4Ye knanaHa moxe ga 6bae yaapeH
oT 6yTanoTo. pelweHneTo e CbLOTO KaTo Npy NOBAUIAHETO- NpaBAT ce naguHun BbB byTanarta KbAeTo
KnanaHuTe MoraT Aa BNs3aT BbB KOHTaKT.

[a ce BbpHeM nak Ha obemHaTa eeKTUBHOCT. KakTo ka3ax, 100% e koraTto 5 nuTpa asuraten e
M3cMykan 5 nuTpa Bb34yX Cnej KaTo BCUYKUTE LUANHAPU ca Ce 3ananuian. npu BUCOKN 060poTu
nopaau roisiMoTo NPUNOKPUBAHE N PE3yNTaTHOTO YBIMYAHE Ta3n edeKTUBHOCT MOXe Aa € Haj
100%. Tyka e po6bp MOMEHT Aa ce BMeTHe Yye Typbo/cynepyapaxbpute npasBaT TOYHO TOBa- KaysaT
obemMHaTa edheKTMBHOCT Ha aBuratens Hag 100% kaTo no To3u HauuH edeKkTa € BCce e4HO ABuraTens
e cbC no-ronam obem. Bcekun 6ap (14.7 nayHaa Ha KBagpaTeH MHY) KauBa edekTneHocTa cbC 100%
KOETO NpWu naeasnHu ycroBMS 3Ha4YM Ye ABUraTens e npasn 2X KOHe (3al0To e ce AbpXK KaTo
ABuraTten cbC 2nNbTW No-ronam obem). 3a HewwacTne nopaan pes NpakTUYeCcKn NpuUnHU 1 3arybu,
KauBaHeTo Ha MowHocTa He e 100% a no-ckopo kbM 25%, HO MbK XopaTa HagyBaTt nosede oT 1 6ap
Taka 4ye 4Yy[OoBULLHN KOHE Ca Bb3MOXHM aKo ABUraTens e HanpaseH Aa MM U34bPXW MeXaHU4Ho. oT
TyKa 1 MMa pasnpenenuTesniHn BasioBE KOMTO Ca U3BECTHM KaTo "Typbo/cynepyapaxbpcku" n umat
MHOrO rofIiMO MPUNOKPUTME CbC LeN AONBbIHUTENHO Aa yBenmyaT edpekTa Ha yBAn4YaHe.

Ta 3Hauu pasnpeaenuTenHuTe BanoBe Han-o6bwo ca 3 Bnaa- 3a HUCKKM 060poTH (KaMUOoHM),
KOMMPOMUCHM (32 AO6PN HUCKU N OK BUCOKWM- NMOBEYETO HOPMasTHN KOMU) U CbCTe3aTenHu (camo 3a
BUCOKM CbC MHOIO JIOLWIW HUCKM). OT TyKa M NOBEYEeTO NPpOU3BOANTENMN MMAT CUCTEMU 3a NPOMAHA Ha
napaMeTpuTe Ha Basa 3a BXOASALWMA KanaH, u3xXoasawms nim u Ha gsaTa KbAeTo B 3aBUCUMOCT OT
obopoTuTe, NpeaasKaTa M ToBapa Ha ABUraTens ce NPOMeHAT NMPUNOKPUBAHETO, BUCOUYMHATA U
NPOABL/KUTENHOCTA Ha MbpbuuunTe Ha Bana. Nnpu 6MB ToBa e BaHOCa, Npu XoHAa e v-tec, npu ToloTa

e vvti 1 TH. Ma ToBa He e KbM Ta3u TeMa. MMa TEMa 3a BaHOCa- YeTeTe A @
3abonsaxa Me NpbCTUTE




alx Hanuca:

[a ce BbpHeMe nak Ha obeMHaTa edeKTMBHOCT. KakTo Ka3ax, 100% e korato 5 nutpa
ABuUraten e uscMykasn 5 nimTpa Bb3A4yX chej KaTo BCUUKUTE LMAMHAPU Ca ce 3ananuian. npu
BUCOKM 060pOTM MOpaan ronsaMoTo NPUNMOKPMUBaAHE U PEe3yNTaTHOTO yBJ/IMYaHe Ta3un

edeKTUBHOCT MoXe aa e Hag 100%. @'

KaTo usno TemaTa e cynep HanvcaHa U MouTe MCKpeHu nosapasun.CaMo nckam ga Hanpass egHo
yTo4HeHne oTHOCHO ob6eMHaTa edUKTUBHOCT Ha aTMOCHEPHUTE MOTOPU.

CrouHocT oT 100% Ha obeMHa eeKTUBHOCT Ha eAnH aTtMocdepeH MOTOp CbLLEeCTBYBa caMo B
TEOPUTU4HNSA LUUKbN.B peanHua uMKba Ta3m CTOMHOCT TpyAaHO goctura Ao 80-85%,3a pasnuka ot
ABUraTenuTte C NPUHYAUTENHO MNbJIHEHE,KbAETO Ta3n CTOMHOCT 3Ha4uTesIHO HaABuLasa
100%.HabnopgaBavky kpuBaTa Ha ob6eMHa edeKTUBHOCT Ha eAMH MOTOp NpaBu BnedeTneHune, 4e
MaKCMManHaTa M CTOMHOCT ce gocTtura mexay 3-4000 obopoTa-psaako HaasuwaBankm 80%,kaTo
cTonHocTtTa 1 npu 1000 n Hag 5000 ob6opoTta e gopu nog 50%.Mpn No cnopTHUTE MOTOPMU
MakcuManHata edeKTUBHOCT € U3HeceHa KbM Mo BUCOKUTE 060poTU,HO TOBa Bed4e e apyra Tema.

alx Hanuca:

[a ce BbpHeMe nak Ha obeMHaTa eheKTMBHOCT. KakTo Ka3ax, 100% e korato 5 nutpa
ABuraten e n3cMmykan 5 nutpa Bb3A4yX Cnej KaTto BCUYKUTE UUAUHAPW Ca Ce 3ananuan. rnpu
BMCOKM 060pOTK Mopaau rosisMoTo NPUNOKPUBAHE U pe3ynTaTHOTO yBANWYaHe Tasu

edheKTUBHOCT MoXe aa e Hag 100%. 6‘

KaTo usno0 Temata e cynep HanmcaHa U MouTe MCKpeHu nosgpasu.CamMo nckam Aa Hanpass egHo
yTo4HeHne OTHOCHO ob6eMHaTa e(UKTUBHOCT Ha aTMOCHEPHUTE MOTOPU.

CtounHocT oT 100% Ha obeMHa e(heKTMBHOCT Ha eanH aTMocdepeH MOTOP CbLECTBYBa CaMO B
TEOPUTMAHNSA UNKb.B peanHus umMKba Ta3m CTOMHOCT TpyaHO goctura Ao 80-85%,3a pasnuka ot
ABuraTenuTte C NpUHYAUTENHO NbjIHEHE,KbAETO Ta3n CTOMHOCT 3Ha4uTeIHO HaaBULWaBa
100%.HabnopaBavkn KpueaTta Ha ob6eMHa edbeKTUBHOCT Ha eAMH MOTOp npasun BnedetneHune, 4e
MaKCMManHaTa M CTOMHOCT ce fgocTura mMexay 3-4000 obopoTa-psaako Haasuwasankn 80%,kaTo
ctonHocTtTa 1 npun 1000 n Hag 5000 ob6opoTta e gopu nog 50%.Mpn No cnopTHUTE MOTOPWU
MaKcMManHaTa eeKTUBHOCT € U3HeceHa KbM Mo BMCOKUTE 060poTH,HO TOBa Bede e Agpyra Tema.

Alx: BcbwHocT VE > 100% e HopMaTa Ha noBe4deTo "HOpManHu" cbCTesaTenHn ABUraTenu.
npobnema e ye ce noslydaBa CamMO BbB BMCOKUTE 060POTM M TO BbB MHOIO TECEH AMANa30H. ako
3HaeL aHrNMNCKN- nam Ha google n notbpcm no temata ("pulse tuning” "volumetric efficiency") -
onmncaHo e MHoro pgobpe. edekTta ce nosyyaBa NpPeanMMHO OT NPUMNOKPMBaHeE Ha KnanaHUTe KakKTo
CbLLO M HarnacsiBaHe Ha M3xoaswWwmTe N BXOASLWNTE KOJIEKTOPM Aa M3naAHaT BbB ra3oB "pe3oHaHc"
(pulse tuning)... N0 NpUHUMA MHOrO KNanaHu, arpecuBHU pasnpeaenuTtenHun sanose, obpe
noabpaHn BXoAsaWM N N3XOAALWM KONEKTOPU U BUCOKKN 060poTK ca peuenTaTa 3a VE > 100%.
Pagsam ce ue Tn e xapecana TemarTa....

Kelesha:

alx Hanuca:

......... HO MbK XOpaTa HaayBaT noeeye oT 1 6ap Taka Ye YyAOBULLHN KOHEe Ca Bb3MOXHM aKo
ABUraTens € HanpaBeH Aa ' U3AbPXW MEXAHMYHO. OT TyKa M MMa pasnpeaennTesniHu BasioBe
KOUTO Ca M3BECTHU KaTo "Typbo/cynepyapaxbpcku" n MMaT MHOMO rONsIMO MPUMOKPUTUE CbC
Len AOMbJHUTENHO Aa yBenu4yaTt edekTa Ha yYB/IMYAHE......

3Hauu crnopes ToBa KOETO a3 CbM 4Yen(u npobsan) 3a Typbo(He KonpecopeH amu Typbo nak



nogyeptaBaM) MOTOp NpurnokpueaHeTo TpsibBa Aa € Bb3MOXHO Hal Manko NoHexe edekTa e
obpaTteH, Typb6o MoTOp paboTell Ha BUCOKO HansiraHe ce HyXaae OT BasioBe C Masko
npenokpuBaHe(overlap) noHexe npes ¢asata Ha NpenokpMBaHe ce noJjlydaBa BpblUaHe Ha
M3ropenn rasose B UMIMHABPA W Taka TOM He MOXe Aa Ce Hanmb/IHU C AOCTAaTbYHO MPsSCHa ropMBHa
cMec. ToBa e Taka NoHeXe ako HansdraHeTo B UHTenKa e npumepHo 2 6apa(WRC asTomobunute
NpUMepPHO) a HansraHeTo B u3nyckaTenHusa KonektTop(mexay TypbuHHaTa nepka n nsanyckatenHus
KflanaH) e gocrta no rojsiiMo OoT TOBa B MHTeMKa. ToBa ce OTHAcs 3a Typb6o MOTOpu C TypbMHM KONTO
ca Taka nogbpaHu ye ga HagyBaTt OT HUCKKM o6opoTn(ao okono 3500) 1 KOMTO Ha BUCOKK 060poTH
Ha MOoTopa mMmaTt MHoro obpatHo HanaraHe(back pressure). MNpu 103K BUA Typ60 MOTOpM TanMuHra
Ha BasioBeTe KOMTO €BEHTYasHO Lie Ce Swap-BaT € MOYTK CbLUMS UK NIEKO MO FONSAM HO ronsiMmaTa
pa3nnka e BbB NOBAMIAHETO Ha CaMmMs KnamnaH KoeTo 0CobeHHO Ha BCMyKaTesIHUTEe KianaHu e gocrta
no ronamo. MNpu Typ6o MoTopu € ronemum Typbo KUTOBE KOMTO CbOTBETHO Ca C MHOO rofiiM nar v
HMCKO 06paTHO HansiraHe MoOXe Aa Ce MO3BOJIN Aa Ce C/loXaT BasioBe C No AbArn dasn U CbOTBETHO
Nno ronsiMo MpMMNOKPUBaHE HO TOBa NakK € KOMMPOMUC NMOHEXe Korato TypbuHaTa CTUrHe BUCOKO
HansiraHe Ha UHTeNKa, 06paTHOTO N HansraHe CbOTBETHO CbLLO € HapaCTHaN0 NMPEKOMEPHO U
HeraTMBHMS edeKT Nnak e Hanuue.....HO ako MoTopa e japan stile npMepHO 1 BbPTU Ha MO BUCOKMU
060poTn(~9000) MOLLHOCTTa € HapacTHasa 3Ha4YnTENHO U HeraTMBHUA edeKkT ce NosiBsSiBa B Te3Mn
060poTN NpMMepHO KbAeTOo TpsibBa Aa Ce CMeHS CKOPOCT Taka Yye TOBa He e KOM 3Hae KaKbB
npobnem. MNMpun noseyeTo "HopManHo" TyHUHroBaHu Typ6o MoTopu obaue ce Habnara Hail Beye
BbpXYy NOBAMIraHeTO Ha KsanaHa KoeTo € CbnpoBoAeHO obave € Hal Manko yBennyaBaHe Ha
TarMnHra(WwoTo TOBa yBenM4aBaHe e noyTu HensbexxHo Npu yBenmyaBaHe Ha NOBAUIAHETO).

WeiSTD: TemaTa € MHOIO MHTEpecHa, nMaM camo 1 BbMpoc.
Typ6oTo He kauBa nu VE ¢ manko noseye oT 25-30%7?
ToBa 4ye He kayBa ¢ 100% e sACHO, HO cn MUCAKX Ye e noHe 70% yBennyeHne Ha VE.

Alx: ga, Taka e 3a no-mankuTte gsuratenu (4o 3 AuTpa) v 3a No-HMUCKKM 060poTK (KaTo Usno).

NpOCTO MaBaMe OT pasfIMYHU LWKONU KOFaTO ce NpaBAT pasnpefenuTenHun BanoBe 3a roaemMu
cbeTe3aTtenHn Typbo annmkaumm (5 o 8 nutpa asuraTtenn BbpTAWwmM ce 4o 9000 obopoTa)
NpUNOKPMBAHETO € OrPOMHO 3aLLOTO YeCTOo Ce nomna TakbB AebuT Bb3ayX (nNpeactasu cm 3 H6apa Ha
8 nuTpa MOTOpP) Ye KOJSIKOTO M Aa ca T rosieMu usxoasawumTe knanaHm (40 7 cM B AMaMeTbp) 1 Aa ca
TN CMeTHaTK fobpe M3XoasWwmnTe KOJeKTopu, BUHarM nMmaw npobneMm cbC 06paTHOTO HanaraHe
(backpressure). 3aToBa ce Habnsra Ha NPOAB/IKUTENHOCTA Ha NOBAMIAHE Ha U3XOASAWNTE KianaHu
KaTo ce rnepa Aa ca MakCMMmanHo BpeMme OTBOpeHu. npobneMa e ye ToBa MOXe Aa ce nosyyu camo
aKo Te ca OoTBOpeHM o6LLO B3eTO npes3 NoBevyeTo BpeMe. OT TyKa Hen3bexxHO Te3n pasnpeaennteHmn
BasiOBE MMAT MHOIO rosiIIMO MPOMOKpMBaHe KoeTo obaye e "M3TerneHo" KbM UsXxoaswmTe KnanaHu...
HaucTtnHa, no NnpyHUMN NpMeToTo MHEeHue e Yye Typb6o/KoMNpecopckuTe pasnpeaennTenHn Banose
He UM TpsibBa TO/IKOBa MPUNOKPUBAHE, a MPOCTO NMoBeYe NoBAMIraHE Ha BXOASLWMTE U NOBEYe 1 no-
Ob/r0 NOBAUIraHe Ha U3XOoASWMTE. HO TOBa € KOMMPOMKUC. ako Mckaw aa mikapaw 1200 koHs oT 3
nuTpa- we ru n3kapaw Ha 8000 o6opoTa CbC MHOIO NPUMNOKPUBAHE U MTMIraHTCKO NOBAUIraHe U
NPOAB/HKUTENHOCT Ha M3XO0ASWMNA KnanaH... He 3abpaBsi ye korato ce BbpTuw cbc 8000 obopoTa
HsAMa MHOro BpeMe 3a OTBapsHE Ha BXOASLWNTE N N3XoAALWMTE. OT TaM U OT eAMH MOMEHT HaTaTbka
3a Aa BKapall M U3Kapall rasoBeTe 3a KOHeTe KOUTO MCKall eAMHCTBEHUSA HauuH e aa ce
NPpUNOKPMBAT... MPU TOBA MHOMO. 3HaM 4Ye TEOPETUYHO MOXe [a Ce CMETHE KaKBO € MaKCMMasiHOTO
nosauraHe, NpoAb/HKEHNE WU NPUNOKPUBAHE 3a BCEKM onpeaeneH A4ebut, HO € MHOro C/I0XHO... a3
CW HAMaM MOHATME KakK CTaBga...

OTHOCHO nuTaHkKaTa 3a VE - TeopeTMyHo BCekn bap HansdraHe kausa VE cbc 100%. oT Tam (nak
TeopeTu4yHO) ako nMmaw gsuraten 1 nutbp, Ha 1 6ap we cMyde kaTo 3a 2 nMTpa, Ha 2 Hbapa, KaTo 3a
3 U TH...

Postman: TemaTa HauctuHa e MHoOro xy6aBa, 3al0TOo e CNoXun eaHn paMKun U e gaae nocoka Ma
MUCDBH/ITa Ha TE3N, KOUTO Ca Ce Yyauan KakK M 3allo CTaBaT HELWaTa C pa3npeaenntesHUTE BasoBe.

alx '@ﬁ BbvnpocHoTo VE, KOeTo TonkoBa 4eCcTo ce cnpsira CM uMa ekBmBasieHT B 6bnrapckarta
nuTepaTypa, KOUTo ce Hapuya "koeduumeHT Ha NbiHeHe". Ton Nnoka3Ba Kanko Bb34yX € MoCTbnua B
uMnmMHAbpa, CNpsiMo OHoBa, KOeTo 61 MO0 Aa NOCTLMNM aKo Lenms Xo40B 06eM Ha LUMINHAbPaA ce
3anb/HK C Bb3ayX. OTHOLWEHMETO Ha Te3un 2 obema (MM Macu, 3aLl0TO MOXe Aa Ce u3MepBa M KaTo
Maca) Bapupa B 3aBUCMMOCT OT MHOro ¢akTtopu. Hali-ronemmte CTOMHOCTU, KOUTO a3 CbM BMXAaAN
(pasbupante namepmn nnM4Ho) ca okosno 1,08...1,10. Ha-ronemuTe, 3a KOUTO CbM Yen -

1,25...1,32. MNpwn aBuratenuTte cbC CBPbXMNbJ/IHEHE TO3N KoedUUMEHT 06MKHOBEHO € Manko Mo-MassbK
OTKOJIKOTO NMpu aTtMocepHUTE, 3aLloTo TypbrHaTa Ha TypbokoMnpecopa orpaHMyaBa Bb3MOXHOCTTA



3a ONTUMM3MPAHE HA PE30OHAHCHUTE SABNEHUS B U3NYyCKaTeNHNSA KOMEKTOp U orpaHu4yasa
MaKCUMasTHUS Bb3MOXEH edeKT OT TaKbB pe30oHaHC. KoedpuuMeHTbT Ha Nb/IHEHE e KOMIMYeCTBeH
KPUTEPMI 3a CTeNeHTa Ha 3anb/iBaHe Ha UuManHAbpa Cc paboTHa cMec, a He 3a nosly4yeHaTa MOLLHOCT
B HEro, u 3aToBa HsAMa Kak npu Typboasuratenute ga ce nosuwaa cbc 100% Ha Bcekn 1 6ap
HagHanaraHe Ha cBpbxnbiiHeHe. [ToHe Taka e B bbarapusa. A nHak, ye edekta OT CBPbXMNbJ/IHEHETO €
BCe eHO ce yBenn4yasa VE-TO Ha aTtMocdepeH asuraten - e 6e3ycnosHo. [lopy 6u cnegsano ako ce
npaBu TakaBa aHanorus, T9 Aa ce npasu Mo TEOPEeTUYHA MOLLHOCT (KO/IMYeCTBO BHECEHa TOMJnHa B
ABUratens C ropmBoTo), a He ype3 KoeduumMeHTa Ha Nb/iHeHe. B TonkoBa nonynsapHuTe M TONKOBa
nosiesHn noHsakora Typbokankynatopu u3s Heta, VE-TO nak ce BbBexaa kaTto B %, KaTo paMKuTe ca
okoso 75...95 % Hain-yecto. B NpoTMBEH cny4an HaAMalwe aa e Heob6xoaMMo Aa ce nsbupa HansaraHe
Ha nbnHeHe (boost) - wsAxa ga ca goctatbyHM camo VE u TemnepaTypa Ha Bb34yxa B KOJieKTopa
cnep agpocenosata knana.

Mo npmHuUuMnN nony4aBaHeTo Ha BMcok VE (Haa 1,00) e Bb3MOXHO caMo MO eAnH eANHCTBEH HauuH -
pe30HaHCHO MbJIHEHE W AO03apexjaHe Ha uMnmHAbpa, KOeTo Ce MocTura € noaxoasl, MbjHUTENEH U
M3MNYCKaTENHN KOIEKTOPU, pasnpeaenuTesneH Bana Cc NOAXOASAWM dha3m 1 onpesesieHa YecToTa Ha
BbpTeHe Ha ABuratens. AKO Bana uMa Hskakeu dasn, KOMTO AaBaT MakCMMyM Ha BbPTALWNA MOMEHT
okono 3000...3500 06/mMuH n VE Ha T03M pexunm 0,88 (88%), ToBa He 03Ha4aBa 4e He MOoXe fa ce
Hanpaeu VE Haa 100% caMo cbC CMSIH@ Ha KOJIEKTOpa, Npu ToOBa Ha No-HUCKK obopoTu. Teopusita
Ha TpenTeHusaTa nomara npu npubnusautenHo onpegensHe Ha HeobxoanMaTa Ab/HKUHA, NPU KOSATO
ce rnoJjlydaBa pe30HaHCHO Ao3apeXxaaHe Ha uMnnHabpa. B HAKOM pa3npocTpaHeHn TakmBa
KankynaTopu € nokasaHo B/IMSHMETO Ha 1-BK, 2-pu, 3-TU XapMOHMUK OT CTOSWUTE (PE30HAHCHM)
BbJIHU B KonekTopa BbpXy VE-To. ETO eAWH NIMHK, CBbp3aH C pe30HaHCUTe - TOW Kacae Apyr
npob6seM, HO e 4O6PO CpeacTBO 3a 3ano3HaBaHe C ABNIEHUsATA:
http://www.users.bigpond.com/pgscott/resonator/ResonatorsAcoustic.htm

AKO NIMHKa He paboTu eTo BCe Nak CbAbPXAaHWETO MY:

FLUID DYNAMIC STUDY OF INTAKE MANIFOLDS OF INTERNAL COMBUSTION
ENGINES IN PRESENCE OF ACOUSTIC RESONATORS

Daniele Bortoluzzi

The intake process strongly influences the performance of an alternative engine, because the
power generated depends on the capability of elaborating a large mass flow. For this reason,
especially in the field of high output engines, several devices and solutions are introduced in
order to improve the fluid mass aspirated during the suction stroke. The ratio between the
effective and the ideal aspirated gas masses is defined volumetric efficiency: the engine
output, in terms of delivered torque, is proportional to such quantity.
The volumetric efficiency of an engine depends both on quasi-static phenomena, like viscous
losses and charge heating, and on typical dynamic phenomena, connected to the pulsating
nature of the compressible fluid flow and overall defined "acoustic phenomena”. The acoustic
phenomena become more and more important as the engine speeds grows, so they are
exploited in high speed engines (for example, F1).
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http://www.users.bigpond.com/pgscott/resonator/ResonatorsAcoustic.htm

The acoustic phenomena can improve or worsen the cylinder filling according to the engine
rpm, so it is important to optimize them at the speed of interest (with a tuned fixed-geometry
intake manifold) or in the whole working interval (with a tuned variable-geometry intake
manifold, see figure). The variable-geometry intake systems are normally realized modifying
the inlet duct length in different ways (continuous or discrete). The solution studied is the
modification of the acoustic behaviour of the intake system by adding some Helmholtz
resonators to the manifolds and varying their characteristics according to the current engine
speed, in order to maximize the cylinder filling at the different speeds.

An Helmbholtz resonator is constituted by a cavity and a short duct, which connects it to the
system. It behaves like a system composed by a pneumatic spring (the cavity) and a mass (the
gas inside the short duct): in consequence, it has a natural frequency of pressure oscillations
which can be calculated as follows:

C S
Im VLV 7

H =
Prieumatic
spting

A I E — Dfiass

where c is the speed of sound. The resonators are utilized in the field of acoustics to control
the sound pressure level inside cavities (rooms, boxes, machine cavities) or ducts (
conditioning, ventilation, exhaust systems), and their efficiency is largely proved and
experimented. The utilization proposed is to exploit the acoustic possibilities to interfere with
a process of mass transfer, that is, changing the natural frequencies of the intake system
according to the current frequency of the alternative movement of the piston.

The intake system without any resonator, composed by the cylinder (spring) and a simple
intake duct (mass), can be seen like an Helmholtz resonator, whose resonance frequency is
given by the equation above (the volume to consider is the mean cylinder volume, and the
length should be corrected considering the little mass of gas outside the duct that moves
together with the inner one). The optimum filling is obtained when the natural frequency is
about double the piston frequency, and the torque curve shows only one peak.

The intake system with the resonators can be studied with several models, which are able to
take into account different fluid dynamic phenomena which take place in the manifolds. Two
methods are considered:

e lumped element method, which considers the fluid in a duct like a single mass and the
gas in a cavity like a pneumatic spring (example above);
e numerical simulations by means of a finite-difference code.

The agreement between the lumped element method (which is very useful and easily-handled)
and the numerical simulations, in terms of possibilities of a resonator-provided intake system,
is good. In consequence, it is possible to add one or more resonators in different positions (in-
line with the intake manifolds or side-branch) and predict the behaviour of the filling of the
cylinder at the different engine speeds.

A "filling index" Ay is defined as the ratio between the volume of the fluid which enters the
cylinder and the volume generated by the piston stroke. The models above mentioned give



some indications on the acoustic phenomena contribution to the filling index. The lumped
element model provides the function Ay, which depends on the following quantities:

Av = AMv(Veylinder, C, lengths, cross-sections, resonators volumes, rpm)

The following figure shows an example of an intake system with an in-line resonator, for a
single cylinder engine. The whole intake system behaves like a double Helmholtz resonator,
being constituted by two ducts and two volumes. Choosing the dimensions of the pipes, it is
possible to calculate the behaviour of the filling index Ay varying the piston speed N, [rpm]
and the ratio Ry between the volume of the cylinder and the volume of the resonator. The
figure below shows the lumped element equivalent system.
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The presence of the second spring adds a second natural frequency and the two frequencies
can be calculated as follows:
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where L; and L, are the length-to-area ratios of the two ducts (respectively, attached to the
cylinder and open to the atmosphere). With two resonance frequencies the torque curve can
show two different peaks, and the optimum piston speeds are near to half the natural
frequencies. The following figures show the filling index of two examples relating to different
geometries. In the first case the optimum speed of the system without resonator (low values of
the volume of the resonator, which give high values of Ry) is split into two different speeds
by increasing its volume (decreasing values of Ry). In the second case, the presence of a
resonator favours the filling only at high speeds, worsening it at low speeds: a continuous
regulation of the resonator volume in dependence on the rpm would be advisable.



All the geometric configurations can be tested by this method in little time and with the
possibility to change in a parametric way any characteristic of the system (volumes, lengths,
cross-sections), in order to find the best solution, which can be a variable-volume or variable-
duct-section resonator. The goal could be to improve the filling (i.e. the torque) at a certain
rpm (for example, to contrast some negative pressure-wave effects) or in an interval of engine
speeds (to improve the whole power delivery curve).

The following figures show an example of an intake system with a side-branch resonator and
with a double resonator (composed by an in-line and a side-branch resonator). The best
solution has to be found according to the requirements of the engine output but, of course,

must also consider the room availability.
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The graph shows the results of some numerical simulations of an intake system with a
resonator. It is reported the filling index Ay versus the engine rpm, for three values of the
resonator volume (V is the ratio between such volume and the cylinder volume, i.e. the
inverse of Ry). The presence of the resonator is positive at high speeds, and the effect
increases with its volume.

1.3
1.2 4
1.1 4 ~

0,9 - —— V=0
0.8 1 —=— =10
0.7 =3
0,6 1
0.5 1
0.4 1
0.3

0 5000 10000 15000



The following figures show the velocity magnitude field inside an intake system without and

with an in series resonator, at a certain speed (4000 rpm). It is evident that in presence of the

resonator the fluid better follows the piston motion, while in the system without resonator the
fluid moves with a lag that limits the mass transfer inside the cylinder.
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' FLUENT Grid File f* CONFIGURATION = cictema? %/ Jun 04 1995
Jl; ¥elocity Magnitude |M/E) Fluent 4.42
Mzx = 1.GG4E+02  Min - 0.000E+00  Time - 1.100E-03 Fluent lne.
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Xopa Ha knanaHa, KOMTO 3aBUCK OT popMaTta Ha repbuuarta € MHOro BaXkeH napaMeTbp M KOIKOTO €
no-rofnsM, Toskosa No-4o6po e nbsHeHeTo. ToBa obaye e Taka A0 eANH MOMEHT, cfief KOWTOo Beye
HsIMa 3Ha4yeHue, 3aLl0TO KOSIKOTO U Aa ce OTBaps - He NMOCTbMNBa NnoBevye Bb3ayX.

Bcruko 3aBMCK KaTo USI0 OT CbBMeCcTHaTa paboTa Ha KonekTtopute n dasuTte Ha
rasopasnpegeneHune - Korato Ab/XMHUTE N AnaMeTpuTe ca fobpe noabpaHu He e npobnem ga ce
nonyyart Bucokmn VE n To TOYHO TaM, KbAETO KOHCTpYKTOpa (TYHUHr-Mancropa) xenae. Mpbuunte B
MOBEYETO C/ly4Yal ce NpoeKTUpaT CrneunasHo N MHAMBUAYANHO 3@ BCEKM TUN ABUraTtenn 3a aa ce
ocurypsieat 4OMNYyCTMMW YCKOPEHMS Ha KnanaHuTe - eTo 3allo cnopej MeH HMKora He Tpsibea yoBek
caM ga onuTBa Aa Cu npaswu pasnpeaenutenHusa san "Maaaanko no-gobvp". Pe3yntatbp BUHaru e
TakbB, Ye Basna ctaBa MHO0000ro no-now. RESPECT




Alx: _noctMaHe, Tas TeMa TpsbBalle TM Aa A HanuLwell...

Postman:

alx Hanuca:

NOCTMaHe, Tad TeMa Tpﬂ6BaUJe T/ Aa 4 Hanuweuwl...

3auwo a3 @? alx, a3 He ce 3asxaaM, a ce oNUTBaM Aa M3KaXka CBOETO BMXXAaHE Mo TO3M BbMPOC.
Cnopes MeH MHOroO xopa CuM MUCNAT, Ye pasnpenenuTesiHua Ban € eauMH CpaBHUTENIHO NpPOCT AeTann
M repbuuaTta UM narnexaa Taka, KaTto ye N1 eaBa i He K Te 6Mxa CM 9 HanpaBwuAM C NunaTa u
ManKko LWKypKa creq ToBa. MoeTo BrnevyatneHue obaye e TakoBa, 4Ye B rbpbuuarta eaBa v He e
NosIoBMHATA OT UsNaTa HayKa U TEXHONOMMS 3a KOHKpeTHaTa ¢haMunus ABuUratesn, Kakto u
nosoBMHATa MaTeMaTuUKa Npu KOHCTpynpaHe Ha eauH ABuUraTen. ETto 3al0 a3 KakKBOTO 3HaAaM ro

nuwa, Ho...... 3a USNa TEMA...ccvevnnennns YBU - paHO MU e oule @ RESPECT

Alx: a3 ro Hanmcax NocnegHOToO CbBCEM MCKPEHO. He Me pa3bupali norpewHo. A3 KaKBOTO 3HaM U
nuwa TyKa € OT JIYEeH ONUT U MHOIo CTPOLUEHM 4YacTu 1 napu GbpaeHn Ha BATbpa.. HO CU OCTaBaM

eHTYCMacT. a TV Maii C ToBa Ce 3aHMMaBall NpodecroHanHo, He? &'
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