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BBEAEHMUE

MNospgpasnsem Bac ¢ nokynkoun Hawen npoaykuunn! Hageemces, 4To akyctuka ACV nopagyet Bac
BMEYATAIOWMM KAYECTBOM UCTONHEHMs. CabBydep ACV FEST M3roTOBMIEH U3 BbICOKOKAYECTBEHHbIX
MaTepuanoB. JaHHOE PYKOBOACTBO COAEPXMUT OCHOBHbIE MHCTPYKUKUK, Tpebyemble ans
NPABUIbHOM YCTAHOBKM M MPUMEHEHUS CUCTEMDI. Nepes YCTAHOBKOM U3AENHUS, MOXANYICTA,
NPOYNTAITE BHUMATE/IbHO BCE MHCTPYKLMM B IAHHOM PYKOBOACTBE. HecobniofeHne MHCTPYKLMiA
MOXET NPUBECTU K HEMPEAHAMEPEHHOMY YLLEPBY MU NOBPEXAEHUIO NPOAYKLMM.

[Ins yCTAQHOBKM QKYCTUKM PEKOMEHAYETCH O6PATUTLCH K MPOPECCUOHABHBIM YCTAHOBLLMKAM.
KoppeKTHas yCTAOHOBKA AKYCTUKM NO3BONSET AOBUTLCA OT/IMHHOIO 3BYKA M MPOAANTD CPOK CYX6bl.

MEPDBI NPEAOCTOPOXXHOCTU

1. MpoaoMKUTENBHOE BO3AENCTBUE BbICOKOIrO 3BYKOBOrO AABNEHUS CBbilwe 100 AB HO OpraHbl cayxa
MOXEeT NPUBECTU K NOTepe Cyxa. PyKOBOACTBYMTECH 34PABbIM CMbIC/IOM M MPAKTUKYTE
6e30MacHbIi 3ByK. [IOMHUTE, YTO NOABEPraAACh ANUTENIbHOMY BO3AENCTBUIO CULLKOM BbICOKOTO
YPOBHS 3BYKd, Bbl MOXeTe NoBpeaunTb Ball cnyx. Be3onacHoCTb BO BPemst BOXAEHWUS ABTOMOGUNS —
npexpe Bcero.

MpownssoanTenb He HeCET OTBETCTBEHHOCTH 30 NMOTEPIO CNYXA, MOBPEXASHUS TeNA UK UMYLLECTBA
Mo MPUYMHE HEMPABWIbHOIO UCMOJIb3OBAHMS STOrO MPOAYKTA.

2. O6pPATHUTE BHUMAHUE, YTO CAGBYPEP [OMKEH GbITb XOPOLLO 3AKPENeH B aBTomobune, B
MPOTUBHOM C/lyHae KOMMOHEHT MOXET OTCOeANHUTLCA BO BPEMS €3[bl U HOHECTU Cepbe3Hble
NOBPEXAEHUS MACCAXUPAM ABTOMOBUAS UK OPYTMM ABTOMOBUIAM.

3. ByObTe OCTOPOXKHbI MPU YCTAHOBKE M AIeMOHTaXKe cabBydepa. He fonyckanTe nageHum
HY-aMHAMUKKA, NOBPEXAEHMA €ro NOABUXHbIX YHACTEN.

4. CobnopanTe TEXHUKY 6€30MaCHOCTU NPU PABOTE C UHCTPYMEHTAMM.

5. Mepep yCTAHOBKOM KOMMOHEHTOB BO M36eXAHWE HernpeaHAMEPEHHOro NOBPEXAEHUs, No
BO3MOXHOCTU XPOHWUTE U3feNMe B YNAKOBKE A0 HAYOIA YCTAHOBKM.

6. BbIK/loYMTE rONIOBHOE YCTPONCTBO M BCE NPOYME YCTPONCTBA AYAUOCUCTEMbI NEPEL, HAYAIOM
YCTOHOBKM BO M36eXAHMWE NOBPEXAESHUA.

7. Mpy CBEPNIEHUM U BbIPE3AHNM OTBEPCTUI B KOPMYCe ABTOMOBUASA, y6eanTech, YTo nojg
BbI6PAHHOM O6/1ACTbIO MU BHYTPU HEE HET kabenen nnmn BaXHbIX KOHCTPYKTUBHbBIX 3/1EMEHTOB.

8. He yCTOQHOBNMBAMTE KOMMOHEHTbI TAM, A€ OHM MOTYT NOABEPraTbCA BO3AENCTBUIO BOAbI,
U3NULLHEN BNAXHOCTU, BbICOKOM MU HU3KOWM TEMNEPATYPbI, NblAN Unu rpasn. BHUMAHUE!
PaspeluaeTcs sKcnayaTauua M3genms npy tTemnepatype oT +5 Ao +40C. B cayvae koHaeHcauum
BNIATW, AANTE U3OENNIO MPOCOXHYTb.

9. MpokNaabIBAS AKYCTUYECKME NPOBOAA Y6EAUTECH B TOM, HTO OHU HE HOXOAATCS B KOHTAKTE C
OCTPbIMU KPASIMU MW ABUXKYLLMMUCS MEXAHUYECKMMU YCTPOMCTBAMU. Y6€AUTECH B TOM, YTO

OHM MPOYHO 3AKPENJIEHbI M 3ALUMLLEHDbI NO BCEM AMHE.

10. CeyeHMe aKyCTUYECKNX MPOBOAOB HEO6XOAMMO BbIGUPATb UCXOAS U3 ASIMHBI U MOAABAEMON
MOLLHOCTH.

11. ANs 3QWMTbI NPOBOAOB UCMOMb3YATE PE3UHOBBIE MPOKNAAKM (€CNIM NPOBOA MAET Yepes oTBepcTUe
B MNNOCTUHE) UK APYTUe NOAOGHbIE MATEPUAIbI, ECIU OH NPONEraeT PRAOM C HACTAMM,
MOABEPXEHHbIMU HArPEeBY.

12.HMKOrAa He NPOTArMBANTE NPOBOAA CHAPYXXM ABTOMOGWS, 1 BO3/E ABUIQIOLLMXCA YacTen
ABTOMOGUNSA. DTO MOXKET NPUBECTU K PA3PYLLIEHMIO U3ONSALMOHHOTO C/IOSt U KOPOTKOMY 3AMbIKAHMIO.
13. Pa3/IM4HbIE MPMMEPbI KOMMYTALMIA NMPUBELEHbI HO CneayiowWwmx CTPAHULAX. Mcnonb3ys

AAHHbIE TAGULbI HUXKE, MPOBEPbTE MUHUMASIbHOE CONPOTUBAEHUE, BOCTIPUHUMAEMOE BALIMM
YCUUTENEM U YKA3AHHOE NMPOU3BOAUTENEM.



NMPUMEPDbI COEAUHEHUAA AMUHAMUKOB
C COMPOTUBJIEHUEM 40M, 20M, 1IOM

Baww cabeydep MMeeT ABOMHYIO 3BYKOBYIO KATYLIKY. BAM HEO6XOAMMO 3HATb MAKCUMASbHYIO
MOLLHOCTb Ballero yeunutens Afis onTUMU3ALIMK 3BYKA. [OXANYICTA, BbIGEPUTE NOAXOAALLYIO
cxemy coefuHeHus H4Y-aKyCTUKM B 30BUCUMOCTU OT KONMYECTBA AUHAMMUKOB, KOTOPbIe 6yayT
COEAUHATLCA Yepes OKYCTUYECKYIO CUCTEMY U CTABUNBHOCTU CONPOTUBNEHUSA yeunuTens. Camoe
rNaBHOE Npu CoeanHEHUM HY-AUHOMMUKOB — BbINOSIHUTb COEAMHEHMUE TAK, YTOBbI HU OAWH U3
OVHAMMKOB He 6bin neperpyseH. Meperpyska rposnT BbIXOAOM U3 CTPOS AMHAMMKA. BAXKHO
MOHUMATb, YTO HA AUHAMMK MOXHO MOAABATH MOLWHOCTb SIM60 MEHbLLE, TG0 PABHYIO HOMUHOBHOM
MOLLHOCTH, HO KOTOPYIO OH PACCYMTAH. B NPOTUBHOM Criy4Yae nio6or AUHAMMK BbIMAET U3 CTPOS 13-
30 neperpysku. Nepen coeAnHEHNEM ANHAMMUKOB HY>XKHO OMPefennUTb UX HOMUHANBHYIO MOLLHOCTb
(BT), QKTMBHOE COMPOTUBNEHUE 3BYKOBOM KATYLIKM (OM), KOTOPbIE YKA3AHbI HO MATHUTE WU B
TEXHUYECKUX XOPAKTEPUCTUKAX B MPUNATAEMON UHCTPYKLMK.

YCTAHOBKA

ONns yCTAHOBKKM HY-aKyCcTUKKM ACV TpebyeTcsi NOMOLb NPOPECCUOHAIBHOIO YCTAOHOBOYHOMO
LeHTpAa. B AOHHOM PYKOBOACTBE NPeACTABNEHbI TONbKO 6A30Bble MPABUNA COeANHEHMS HY -
OKYCTUKM U TEXHUYECKNE XAPAKTEPUCTUKM.

Bbl6Op MECT ANl YCTOHOBKM AMHAMMUKOB

Haubosbluee BAUSHWE HO KOYECTBO 3BYKA OKA3bIBAET BbIGOP MECTA, B KOTOpble 6yAeT yCTAHOBAEHA
AKyCTUYECKas CUCTEMA. HEOEXOAMMO XOPOLLO NPOAYMATb, KyAd 6yAeT yCTAHOBNEHA
AKYCTUYeCKas CUCTema. MecTta AN YCTAOHOBKM QKYCTUKU OOKHbI 6bITb AOCTATOYHbIX PA3MEPOB.
Hy>HO NpPoBepPMTb, YTOGbI M3-30 BbIBPAHHBIX MECT YCTAHOBKM AKYCTUKM HE 6bIN10 MOMeX B paboTe
MEeXAHUYEeCKUX [J,eTOJ'Iel;I N SNEeKTPOHUKKN aBTomo6uns.

MoAroToBKaA K yCTAHOBKE

MpumeyaHue. BO3MOXXHO, BOM NoTpe6yIoTCs AOKYMUTb MHCTPYMEHTbI IePEYNCIEHHDBIE HMXKE:

- OnekTpoapesb + ceepna

- HOXXOBKQ, 3/1EKTPUYECKAS HOXOBKA MO METAsNy

- CTQHAQPTHbIM HA60P OTBEPTOK

- Knewwm [n1s yaaneHus u3onsaumm

- IHCTPYMEHT A5 0O6XMMA M OCTPOry6Lbl

- CUIIMKOHOBBIN FrePMETUK (A1 QKYCTUYECKOro KOPMyCca), YIOTHSOWAS HAKAAAKA (815 AMHAMUKOB)

BHumaHMe. [pnCTyrnanTe K yCTaHOBKE TOJIbKO B TOM CJ/lydae, ec/in Bbl siB/isieTech
KBAIMGUUMPOBAHHBIM YCTAHOBLYMKOM, B MPOTUBHOM CJ/lyHae 06paTUTECH B MPOPECCHOHAbHbIA
YCTAQHOBOYHbIA LIeHTP.



Bceraa HoAeBANTE 3ALWMTHbBIE OYKU, KOFAA UCMOMb3YeTe MHCTPYMEHTbI. Mpexae Yem NPUCTYNUTL K
YCTAQHOBKE, BbIK/TIOYUTE ABTOMATHUTONY U OPYINEe SNEeKTPOHHbIe I'Ipl/I60pr. OTCOe,ELl/IHl/ITe
MWHYCOBYIO KIeMMY (-) OT ABTOMOGUNIbHOTO AKKYMYNATOPA, MPEXAE YEM HOYATb YCTAHOBKY
XpaHWTE aKYCTUKY B YNIAKOBKY, €C/iM Bbl HE MPUCTYNWIM K €€ YCTAOHOBKE, M BCeraa pacnonaramTe
OVHAOMKK AndPY30pOM BBEPX. HUKOTAA HE MPUMEHANTE YPEIMEPHYIO CUY MPU YCTAHOBKE
AVMHAMKKOB. OnpeenvTe PAacnosioXXeHUe TONIMBONPOBOAA, TPYBKM TOPMO3HOM CUCTEMDI,
MACNONPOBOAA, U SNEKTPUYECKOM MPOBOAKU ABTOMOGUIS, MPEXAE YEM NPUCTYNUTb K YCTAHOBKE.
MpoBepbTe, 4TO6bI B MECTE YCTAHOBKM 6blN1 AOCTATOYHbIA BO3AYXOO6MEH C 06EMX CTOPOH
OUHOMMKOB, NPeXae Yem NPUCTYNUTb K CBEPJIEHUIO OTBEPCTUN. MpoBepbTe, YUTOGbI HUYTO He
NPensTCTBOBA/IO HOPMAJIbHOMY X0AYy AdPY30pa, B MPOTUBHOM Clyvae anddysop byaeT
NOBPEXAEH.

BOCI'IO}'IbaylZTer YHUBEPCAJIbHbIM HOXXOM N4 TOro 4TO6DI Cpe3aTb IMWHKNE KYCKKU TKAHW BO3e
oTBEepCTUS, Kyad 6yaeT yCTAHOBAEH OUHAMUK, NPEXAEe YEM HAYATb CBepieHne. O4eHb TPYAHO
[OBUTLCA KAYECTBEHHOM M30MALMK, €CNTM ABTOKAPMET (TKAHb) U YNAOTHUTEIbHOE KOMbLIO HOXOAATCS
mexay AMHOMUKOM U AKYCTUYECKUM KOPMYCOM.

Mcnonb3ynTe U30AUPYIOLLYIO BTYSIKY A1 OKYCTUYECKOro NPOBOAA NPU NPOTArMBAHUM Yepes
TOHKONMCTOBOM META, B MPOTUBHOM CJly4ae NPOBOJ, MOXET 6bITb MOBPEXAEH 06 MeTannyeckmne
Kpas OTBEPCTUS.

CXEMbI NOAKJ/TIOMEHUSA

Heo6x0anMOo NoAKNOUMTL O6€ 3BYKOBbIE KATYLIKU. PA3MYHbIE MPUMEPbI KOMMYTALMIA NPUBEAEHbI B
[OHHOM PYKOBOACTBE, MPOBEPbTE MUHUMASIbHOE COMNPOTUBIEHUE, BOCTIPUHUMAEMOE BALLUM
YCUANTENEM U YKA3AHHOE MPOU3BOAMTENEM. HU B KOEM Crly4ae He NoaBepranTe ycunutenb
HArpy3Kam HWXe AAHHOTO 3HAYEHUS. Mcrnonb3yinTe Gopmyibl, MPUBEAEHHDIE B 9TOM PYKOBOACTBE
[N PACYETA CONPOTUBNEHWUSA PA3INYHBIX TUMOB COSAUHEHW.

dopmyna nocnefoBaTeNbHOro coeanHeHus: R nonH = QSubl + QSub2+ QSub3...

Qopmyna napannenbHoro coeanHeHus: CUNMKOHOBbIN repMeTUK (4ns AKYyCTUYECKOro Kopryca),
YNAOTHAOLWASA HOKNOAKA (ANS AMHOMKUKOB)



R nonH =

QSubl+ QSub2+ QSub3
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I=1+l.
U=u-=u.

1 1 1
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BAPUAHTbl YCTAHOBKU CABBYQEPA
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3aKpbITbIA KOpPNyC
Haunyulwee pelleHne ans pasmepa Kopryca
1 3BYKQ.

Kopnyc ¢ pasonHsepTtepom
Bonee o6beMHbIN, YEM 3AKPbITHIN, MO3BONAET
Nosy4YnTb 6OSbLLYIO MOLLHOCTb M Fy60Kuin 6ac.

Llleneson kopnyc

CoefunHsAeT B cebe NoNOXUTENbHbIE CTOPOHbI
ABYX NpeablayLLnMX KOPnyCcoB.

Mo3BONAET NOMYUYNTb QHEPTUYHBIV Fy6oKui 6ac,
B CPefHUX PA3MepoB Kopnyca.




BbIBOP CEYMEHUAA AKYCTUYECKUX NPOBOAOB
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AnvHa noacoeauHeHus

NOAKJ/TIIOMEHUE CABBYQDEPA

EC/u Bbl XOTUTE B36OAPUTL CBOM ABTOMOBUITb IPOMKMM HU3KOYOCTOTHbBIM 3BYKOM, TO BbIGOP
ny4ylwero aBToMob6unbHoro cabeysdepa FEST, 9TO TONbKO HAYASO, O Crneaylowmi Wwar, 3To Bbibop
COOTBETCTBYIOLErO YCUANTENA MOLWHOCTU AN pA60Tbl C Ca6BYdEPOM. MOCKOMbKY HU3KUE YACTOTbI
MMeIoT 60/bLLKe ANMHbI BOSTH, ABTOMOGW/bHbIE CA6BY)EPDI AOMKHbBI MEPEMELLATh MHOTO BO3AYXA.
EC/1 Bbl MOMbITAETECH NOAK/NOUUT CABBYDEP K ABTOMOBUNBHON CTEPEOCUCTEME, MOLLHOCTU NS
PABGOTbI HE XBATUT.

Bes COOTBETCTBYIOLErO yCUANUTENS MOLLHOCTH ABTOMOGUIIbHBIN Ca6BYdEpP - STO NPOCTO YaLIA

C 60/bLLUMM MATHUTOM. O,EIHOKO CyLecTByeT MHOXXEeCTBO PQA3J/INYHbIX TUMOB ycmnwreneﬁ MOLWHOCTH,
1 KQXKAbIN YCUNWUTENb NPeAHA3HAYEH A5 MUTAHUSA PA3IUYHBIX TUMOB KOMIOHOK 1 Ca6BYdepOoB. Bbl He
MOXKeTe NMPOCTO CHATb YCUNUTESTb MOLWHOCTU C MNOMKU U MPeanosIOXUTb, YTO OH 6y,qu pOsOTGTb [}
BALIMM CA6BYDEPOM. HEKOTOPbIE BAXKHbIE XAPAKTEPUCTUKM LOMKHBI COOTBETCTBOBATD, NPEXAe
yeM Bbl cMOXXeTe O6ABUTb COYHbIM 6ac cabBydepa FEST B CBOM ABTOMOGUIIb.

Haunyudiee BOPUAHT, 3TO OAHOKAHA/bHbBIA YCUAUTENb. STO O3HAYAET, YTO yCUINUTENb
06pa6aTbiBAET OAMH AYAMOCUrHAN Yepes OAMH KAHA, KOTOPbI NOAKNIOYEH K BALEMY cabBydepy.
Bbl MOXeETe NMOAKOUNTD HECKOSIbKO CA6BYPEPOB K 9TOMY OLHOMY KAHAITY, HO KQXKAbIA Ca6BYdep
MOy4YaeT O4HY U TY XK€ MOHO YacToTy.

HW3KOYACTOTHbIE YHOCTOTbI O6bIYHO HE BOCMPUHUMAIOTCS CTEPEOGOHUYECKH,

KOK YOCTOTbI CPEAHErO U BbICOKOIO YACTOT, KOTOPbIE BbIAAIOT ABTOMOGUbHbBIE AUHAMUKH,
NMO3TOMY BAM HY>XEH TOJIbKO OfAMH KAHA. JTyHlmMe YyCUIUTENN MOLHOCTU TAKXE UMEIOT
SUNBTPDI U PerynsTopbl TeM6PA, KOTOPbIE NMO3BOSIOT ONTUMU3UPOBATH BOCNPOU3BEAEHNUE
HU3KMX YOCTOT.



RMS (Rated Maximum Sinusoidal) - MakcumanbHas (NpeaenbHas) CUHYCOUAANbHAA MOLWHOCTb -
MOLLHOCTb, NMPU KOTOPOM YCUSIUTEb UJIM KONTOHKA MOXET PABGOTATH B TEYEHME

OfHOIO YACA C PEAIbHBIM MYy3bIKA/IbHBIM CUFHANOM 6€3 GU3NYECKOro NOBPEXAEHUS. O6bIHO

Ha 20 - 25 npoueHToB Bbiwe DIN.

RMS MolHOCTb: cabBydepbl UMEIOT ABE XAPAKTEPUCTUKM MOLLHOCTU, KOTOPbIE HA3bIBAKOTCH
HenpepbIBHOM MOLLHOCTbIO 1 MUKOBOM MOLLHOCTbLIO, NI MOKCUMA/IbHON MOLLHOCTbIO. RMS
MOLLHOCTb CA6BYPEPA YKA3bIBAET BEIMUMHY MOLLHOCTU, HO KOTOPOI cabBydep MoXeT paboTaTb
HenpepbIBHO. MMKOBAS MOLLHOCTb YKA3bIBAET HO MOKCUMASIbHYIO MOLLHOCTb, KOTOPYIO cabBydep
MOXET BbIAEPXATb B TEYEHME KOPOTKMX NMEPUOAOB BPEMEHM [0 TOrO, KaK NponsonaeT
nospexpgeHue.

Bam HEO6XOAMMO COrAacoBATb RMS MOLLHOCTb cabBydepa ¢ RMS MOLLHOCTbIO yeuanTens. MHorne
YCUAUTENN MOLLHOCTH UMEIOT RMS MOLLHOCTb M NMUKOBYIO (MOKCUMASIbHYIO) MOLWHOCTb. ECnn
YCUANTENb MOLLHOCTU UMEET ANAMNA30H MOLLHOCTH, Bbl AOIXKHbI Y6€AUTLCS, YTOObl MUHUMAbHAS
MOLLHOCTb COCTABASANA 75 NPOLEHTOB OT RMS MoLHOCTM Bawwero cabeydepa, a MOKCUMAsbHAS -
150 NPOLIEHTOB OT RMS MOLLHOCTU. EC/IM Bbl COMHEBAETECH, MOMHUTE, YTO NTy4YLlEe HEMHOTO
npeBbicUTb RMS MoLWHOCTb cabBydepa, Yem NOAATb MOLHOCTb MEHbLLE HOMUHAIbHOW HArPY3KU.

N5 KAXXA0ro AONONHUTENbHOTO cabBydepa, KOTOPbIR Bbl yCTAHOBNIMBAETE B CBOIO AYAMO CUCTEMY,
[MANO30H MOLWHOCTH YCUUTENS MOLLHOCTU AO/MKEH OTPAXKATL RMS MOLLHOCTb AOMNONHUTENbHOrO
cabBydepa. Hanpumep, ecnv Bbl yCTAHABAMBAETE ABA ca6BYydepa C HOMUHANBHOM MOLLHOCTbIO
300 RMS, TO BAM HY>XEH yCUIUTENb MOLHOCTH C AMAMNA30HOM MOLLHOCTM OT 450 1O 900 BT. B
NPOTUBHOM crlydae 06a cabBydepa Nosy4aioT TONbKO MOMIOBUHY MOLLHOCTH 1 9TOoro 6yaeTt
HefoCTATOYHO. ECn Bbl pelunTe 4O6ABUTL BTOPOM UK TPETUn cabaydep, To Bam Takxe
Heo6xoanMo 6yaeT O6HOBUTD YCUIUTENb MOLHOCTU.

MMNefaHC - 3M1eKTpUYecKoe conpoTmaieHne. CONOCTABNEHNE UMMNEAAHCA C BALIMM YCUNUTENEM
MOLLHOCTM MOXOXeE HA COrNIACOBAHWE BOAOMPOBOAHOMN TPY6bl C KPAHOM, BOAA He 6yneT
9PDEKTUBHO TeUb, €C/IN Bbl MOMbITAETECH YCTAHOBUTb MAIEHbBKYIO TPYBKY HO 6ONbLLOM KPAH, U
HOO60POT. UMNeAaHC PABOTAET TAK Xe. ECNK Bbl HE CMOXETE MPABUIbHO COrNACOBATL UMMNEAAHC,
BALL YCUNWUTEND MOLLHOCTU U CABBYdEP MOTYT NEPErpeThCs, YTO NPUBEAET K MOBPEXASHUIO U
Y>KACHOMY 3BYKY.

BOSIbLUIMHCTBO ABTOMOGUIbHbIX CA6BYPEPOB NPEACTABNIEHHbIX HO PbIHKE UMEIOT COMPOTUBIEHME 2
OM nnn 1 OM. ConocTaBneHne UMMNEAAHCA HA NEePBbI B3rNAL MOXET NMOKA3ATbCS JOBOJIbHO
NPOCTOM 30/4a4€e, U B 60/bLUMHCTBE C/y4YaeB 3TO AeNCTBUTENbHO MPOCTO, €CNU Bbl MPOCTO
yCTQHABAMBAETE OAMH UK ABA cabBydepa. OfHAKO 9TO MOXET 6blTb HOMHOTO C/IOXHEee, eCnun Bbl
paboTaeTe C HeCKObKMMU Ca6BYDEPAMM C ABYMS 3BYKOBbBIMU KATYLLKAMM, KOTOPbIE UMEIOT ABA
BXO/AQ ¥ BbIXOAA. Hanpumep, ecnu Bbl yCTAHABAUBAETE ABA

4-OMHbIX Ca6BYdepa, BOM HYXXEH YCUAUTESb MOLLHOCTU C CONPOTUBAIEHMEM 8 OM. EC/in Bbl
yCTaHaBNMBaETE cabBydep C ABYMS 3BYKOBbIMU KATYLIKAMU HO 2 OM, BOM HY)XXEH yCUAUTENb
MOLLHOCTH C COMPOTUBAEHNEM 4 OM, MOTOMY HTO KAXKA0E CoeAnHEHNe nmeeT 2 OMm.

KaK TOnbKO Bbl HAWAM yCUAUTENb MOLLHOCTH, KOTOPbIM COOTBETCTBYET RMS MOLLHOCTU 1
MMMNeAaHCY BALLEro cabBydepa, BCE, YTO BAM HYXXHO CAEMATb, 3TO NOAKIOUUTL CA6BYdEp K
YCUANTENIO MOLHOCTM U MOAKTIIOYNUTD YCUAUTENb MOLLHOCTU K ABTOMOGUbHOWM

cTepeocucteMe. CMOTPUTE CXEMbI MOAKNOYEHUS CAOBYPEPOB B MHCTPYKLUU HUXKE.



CXEMA NOAKNMIOUEHUS CABBYQDEPA

C ABYMSA KATYWKAMHU
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3BYKOBQAS KATYLUKA

O6LWnin UMNegaHc

1+1 Om

20m

2+2 0OMm

4 0OMm

OpfuH cabsydep , KATYLIKU MOCIe40BATENIbHO
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TEXHUYECKUE XAPAKTEPUCTUKHU

Mogenb: F12D2

Tunopasmep: 12" (312mMm)

MoLWHOCTb HOMUHANBHAR(RMS)/nnkoBas: 350 /1000 BT
MMmnegaHc: 2x2Q Om

[AnanasoH BOCNPOU3BOAMMbIX 4ACTOT: 28 - 1200 Iy,
YyBCTBUTENBHOCTD: 89,5 AB/SPL

BHewHun gnuameTp: 316 Mm

AnameTp yCTAHOBOYHOroO OTBEPCTHUA: 280 MM
YCTAHOBOYHAS FNY6UHA: 140 MM

Martepuan/sec maruuta: PeppuT / 2.26Kkr

JAnameTp 3ByKOBOW KATYLLKM: 2" AoMMa

Andodysop: ByMarkHbIn Anddy30p C NOABECOM U3 BCMIEHEHHOW PEe3nHbI
Kop3anHa: CTasbHASA WTAMMNOBAHHAS KOP3MHA

Bec: 5 kr

KOMNJIEKTALUSA

OUNHOMUK - T WT.
MHCTPYKUMSA — T LWIT.
[APOHTUMHBIA TONOH — 1 WT.

ANIEKTPO-AKYCTUYECKUE NAPAMETPDI

TNk - CMONNA

Revc=1.000 Ohm
F0=39.552 Hz
Sd=510,71cm2
Md=120 g
BL=7.715Tm
QmMs=6.950
Qes=0.529
Qts=0.491
No0=0.536%

Spl: (Im/2,83V) 89,5
Vas=47.356 Ltr
Cms=127.861u M/N
Krm=6.444m Ohm
Erm=0.721
Mms=126.636 g
Mmd=120.000m Kg
Kxm=19.274m H
Exm=0.628



TEXHUYECKUE XAPAKTEPUCTUKHU

Mogenb: F15D2

Tunopasmep: 15" (393mMm)

MoLWHOCTb HOMUHABHAR(RMS)/NnkoBas: 650 / 2000 BT
MmneaaHc: 2x2Q Om

[AnanasoH BOCNPOU3BOAMMbIX 4OCTOT: 28 - 500 Iy
YyBCTBUTENbHOCTD: 90 AB/SPL

BHewHun gnuameTp: 393 Mm

[AnameTp YCTAHOBOYHOTO OTBEPCTUS: 357 MM
YCTAHOBOYHAS FYy6UHA: 170 MM

Martepuan/sec mariuta: Qepput / 2.83kr

JAnameTp 3BYKOBOW KATYLLUKM: 2,5" Alonma

Anddysop: ByMarkHbI Anddy30p C NOABECOM U3 BCMIEHEHHOW PEe3nHbI
Kop3anHa: CTasbHASA WTAMMNOBAHHAS KOP3MHA

Bec 6.8 kr

KOMNJIEKTALUSA

OUNHOMUK - T WT.
MHCTPYKUMSA — T LWIT.
FAPOHTUMHBIA TONOH — 1 WT.

ANIEKTPO-AKYCTUYECKUE NAPAMETPDI
TUNa - CMONNA

Revc=1.000 Ohm
Fo=30.273 Hz
Sd=829.58 cm2
Md=120 g

BL=6.262 Tm
Qms=8.453
Qes=0.643
Qts=0.597
No=0.743%

Spl: (Im/2,83V) 89,8 dB
Vas=201.966 Ltr
Cms=206.668 U M/N
Krm=6.283m Ohm
Erm=0.760
Mms=1323.739 g
Mmd=120.000m Kg
Kxm=20.207m H
Exm=0.673



INTRODUCTION

Congratulations on your purchase of ACV product! We hope that ACV FEST subwoofer
will delight you with impressive performance. The FEST series combines high quality
components and high-tech materials. This manual contains the basic instructions required for
the correct installation and use of the speaker. Before installing the product, please read all
instructions in this manual carefully. Failure to follow instructions can result in unintentional
damage or product damage. To install the subwoofer, it is recommended to contact
a professional car audio installation service. Correct subwoofer setting allows you to achieve
excellent sound and extend its service life.

A WARNING

1.Prolonged exposure to high sound pressure 100 dB and higher can cause hearing loss. Please
remember about common sense and practice safe sound. Kindly remember that prolonged
exposure to excessively high sound levels can damage your hearing. Driving safety comes first.
The manufacturer is not responsible for hearing loss, body damage or property damage due to
misuse of ACV products.

2. Please note that the subwoofer must be well secured in the vehicle, otherwise the component
may come loose while driving and cause serious injury to the occupants of the vehicle or other
vehicles.

3. Be careful when installing and removing the subwoofer. Do not drop the subwoofer or damage
its moving parts.

4. Observe safety precautions when working with tools.

5. Before installing components, to avoid inadvertent damage, if possible, store the product in its
packaging prior to installation.

6. Turn off the head unit and all other audio system devices before starting the installation to
avoid damage.

7. When drilling and cutting holes in the car body, make sure there are no cables or critical
structural elements under or within the selected area.

8. Do not install components where they can be exposed to water, excessive humidity, high or low
temperature, dust or dirt. ATTENTION! Operation of the product is allowed at temperatures from
+5 to + 40C. If moisture condensation occurs, let the product dry first.

9. When routing speaker wires, make sure they are not in contact with sharp edges or moving
mechanical devices. Make sure they are firmly attached and protected along their entire length.

10. The cross-section of the speaker wires must be selected based on the length and power
supplied.
11. To protect the wires, use rubber grommets (if the wire goes through the hole in the sharp

metal) or other similar material if it runs near parts that are exposed to heat.

12. Never run wires outside the vehicle or near moving parts of the vehicle. This can lead to
destruction of the insulating layer and short circuits.

13. Various connection examples are shown on the following pages. Using the data in the tables
of this manual, check the minimum impedance accepted by your amplifier as stated by the
manufacturer.
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PACKAGING CONTENT

Speaker - 1 piece
User manual -1 piece
Warranty card - 1 piece

INSTALLATION

To install the ACV subwoofer speakers, you need the help of a professional
installation service. In this manual, only the basic regulations for connecting low-frequency
speakers and technical specifications are presented.

SELECTING SPEAKER LOCATIONS

The location where the speaker will be installed has the greatest influence on sound quality. You
need to think carefully about where the speaker system will be installed. Places for installing a
speaker should be of sufficient size. It is necessary to check that, due to the chosen installation
locations of the speaker, there is no interference in the operation of mechanical parts and
electronics of the car.

PREPARING FOR INSTALLATION

Note: you may need to purchase the tools listed below:

- Electric drill + drills

- Hacksaw, electric hacksaw for metal

- Standard set of screwdrivers

- Stripping pliers

- Crimping tool and needle nose pliers

- Silicone sealant (for subwoofer enclosure), sealing strip (for speakers)



CONNECTION FORMULAS

Both voice coils must be connected. Various switching examples given in this manual, check the
minimum resistance, perceived by your amplifier and specified by the manufacturer. By no means
subject the ampilifier to loads below this value. Use the formulas given in this manual for
calculating the resistance of various types of connections.

Serial connection formula:: R total = QSubl + QSub2+ QSub3..

Formula of parallel connection:

Rrtoral = 1

QSubl+ QSub2+ QSub3

== TR’}

I=1+l. I=1+1.
U=u=u. U=u=u.

11,1 —
R-R, R2 R- R1+R2

PARALLEL SERIES
CONNECTION CONNECTION
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INSTALLATION VARIANTS FOR SUBWOOFERS

Closed/Sealed wooden enclosure
Features: Precise, clean sound, compact, fits in
more places. Needs more power for high volume.

Vented wooden enclosure

The best solution for subwoofer enclosure.
Compared to a closed enclosure this type

has more volume and allows to get the best

bass performance. Features: Loud, needs less
power. More boom effect (works better for hip-hop,
rap, and R&B music). Requires setting such as
Subsonic filter for better sound adjustment.

Band pass wooden enclosure

It has both advantages of closed and vented
enclosures. It allows to get deep and strong bass
with medium sizes of enclosure.

Features: Louder at specifically tuned ranges of
frequencies. Band pass boxes are often large.
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SELECTING CORRECT SPEAKER CABLE

Speaker cables of great importance because they directly affect damping factor and sound
quality; The table below lists the recommended power wire diameters for speaker connections,
which should match the applicable power and connection length

BT

25000
20000

15000

10000

Applied 8000
power 6000
4000

2000

1000

500

250

100 |

0-1 1-2 2-3 3-4 4-5 5-6 6-7 7-8 Meter

Cable length

Wire
gauge
AWG

The table above shows continuous power at a load of 40hm. When the load decreases,
the wire size (AWG) must be increased in proportion to the load.

CONNECTIONS OF TERMINALS

'“‘m

/r‘uﬂ\
/ ﬁ.
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OPERATIONAL GUIDELINES FOR SUBWOOFERS

The service life of subwoofers largely depends on the correct choice of amplifier, settings
and enclosure design. It is necessary to select an amplifier with a rated power, not exceeding
the rated power of the subwoofer. Correct settings with a car head unit with an amplifier will
allow you to get a clean, undistorted signal, supplied to the subwoofer, which will prevent
overheating and damage to the voice coil. Like a new car that has just rolled off the
assembly line, any speakers which are just taken out of the box need to “warm up” which is
necessary. In other words without warming up parts of the speaker system

cannot immediately start working on required level, just as an athlete cannot show a

decent result without pre-workout.

A certain period of time must pass before the centering washer voice coils and cone
suspension will have the appropriate flexibility and elasticity for adequate performance.
A new subwoofer requires between 70-100 hours warm-up at 30% of its power.

Of course, the numbers are indicative. If during operation of the subwoofer on high volume
You smell a strange unpleasant smell, you need to turn down the volume volume and let the
subwoofer cool down at low volume.

Recommended settings for your car stereo and amplifier:

the volume level of a head unit is no more than 80%.

Low-pass filter (LPF) set to 63-80Hz, bass boost - 0. Amplifier sensitivity set to 50%,

Subsonic set to 5 Hz below the port setting. For example, if port setting is 35Hz, Subsonic
must be set to 30Hz.

CONNECTION EXAMPLES FOR SUBWOOFERS

Your subwoofer has a dual voice coil. You need to know rated (RMS) power of your

amplifier to optimize the sound. Please choose the right one woofer connection diagram
depending on the number of speakers that will be connect through the speaker system and
amplifier impedance stability. The most important thing when connecting woofers is to make
the connection so that none of the speakers was not overloaded. Overloading will damage
the speaker. Important understand that the speaker can be supplied with power either less
than or equal to rated power for which it is designed. Otherwise, any speaker will fail due to
overload. Before connecting the speakers, you need to check their rated (RMS) power (W),
active resistance of the voice coil (Ohm), which indicated on the magnet or in the technical
specifications in the attached instructions.
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SUBWOOFER CONNECTION DIAGRAMS

o

Amplifier

—

Voice coil Total impedance
141 Ohm 2 0Ohm
2+2 Ohm 4 0Ohm

Single subwoofer , voice coils connected in series

@4)

Amplifier

&)

Voice coil Total impedance
141 Ohm 0.5 Ohm
2+2 Ohm 10hm

Single subwoofer, voice coils connected in parallel
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Amplifier

Voice coil Total impedance
1+1 Ohm 0.50hm
2+2 Ohm 10hm

Two subwoofers connected in series, voice coils connected in parallel

Amplifier

694)'

ool

ol

Voice coil Total impedance
1+1 Ohm 1.5 Ohm
2+2 Ohm 30hm

Three subwoofers connected in series, voice coils connected in parallel
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Amplifier

O s

©:1

Voice coil Total impedance
1+1 Ohm 4 0hm
2+2 Ohm 8 Ohm

Two subwoofers connected in series, voice coils connected in series

Amplifier

O3

& b

o

o=

s &

Voice coil Total impedance
1+1 Ohm 6 0Ohm
2+2 Ohm 12 Ohm

Three subwoofers connected in series, voice coils connected in series

26




Amplifier

()5

o:

Voice coil Total impedance
141 Ohm 10hm
2+2 Ohm 2 0hm

Two subwoofers connected in parallel, voice coils connected in parallel

Amplifier

o=
®—
o—
o=

o
o

Voice coil Total impedance
1+1 Ohm 0.25 Ohm
2+2 Ohm 0.5 0hm

Two subwoofers connected in parallel, voice coils connected in parallel
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Amplifier

%1

P—

o

Voice coil Total impedance
1+1 Ohm 0.66 Ohm
2+2 Ohm 1.330hm

Three subwoofers connected in series, voice coils connected in series
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Amplifier

(%
ol

Voice coil Total impedance
1+1 0hm 0.16 Ohm
2+2 Ohm 0.33 Ohm

Three subwoofers connected in parallel, voice coils connected in parallel

29



SPECIFICATIONS

Model: F12D2

Size: 12" (312mm)

Rated Power (RMS) / Peak: 350/1000 W
Impedance: 2 x 20 Ohm

Frequency Response Range: 28 - 1200 Hz
Sensitivity: 89.5 dB / SPL

Quter Diameter: 316 mm

Mounting hole diameter: 280 mm
Installation Depth: 140 mm

Magnet material/weight: Ferrite / 80 Oz
Voice Coil Diameter: 2 inch

Cone: Paper cone with foam rubber edge
Basket: stamped steel

Weight: 5 kg

THIELE/SMALL PARAMETERS

Revc=1.000 Ohm
F0=39.552 Hz

Sd= 510,71cm2
Md=120 g
BL=7.715Tm
QmMs=6.950
Qes=0.529
Qts=0.491
No=0.536%

Spl: (Im/2,83V) 89,5
Vas=47.356 Ltr
Cms=127.861 u M/N
Krm=6.444m Ohm
Erm=0.721
Mms=126.636 g
Mmd=120.000m Kg
Kxm=19.274m H
Exm=0.628
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SPECIFICATIONS

Model: F15D2

Size: 15" (393mm)

Rated Power (RMS) / Peak: 650 / 2000 W
Impedance: 2 x 20 Ohm

Frequency Response Range: 28 - 500 Hz
Sensitivity: 90 dB / SPL

Quter Diameter: 393 mm

Mounting hole diameter: 357 mm
Installation Depth: 170 mm

Magnet material/weight: Ferrite /100 Oz
Voice Coil Diameter: 2,5 inch

Cone: Paper cone with foam rubber edge
Basket: stamped steel

Weight: 6,8 kg

THIELE/SMALL PARAMETERS

Revc=1.000 Ohm
Fo=30.273 Hz
Sd=829.58 cm2
Md=120 g

BL=6.262 Tm
Qms=8.453
Qes=0.643
Qts=0.597
No=0.743%

Spl: (Im/2,83V) 89,8 dB
Vas=201966 Ltr
Cms=206.668 U M/N
Krm=6.283m Ohm
Erm=0.760
Mms=1323.739 g
Mmd=120.000m Kg
Kxm=20.207m H
Exm=0.673
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