TecTbl HEKOTOPBIX YCHIHUTEIEH HA YCTOMYMBOCTD K KOMILIEKCHOM Harpyske

B cnpaBounuke lllkpureka ects HHGOpPMAIHS O TOM UTO Ha KOMIUIEKCHON Harpy3ke TOK Harpys3ku
BO3pacTaer B 5,7 pa3a (B npumepe ¢ 7 A 1o 40 A ctp. 197). Hanpumep, pupma APEX anst umutanuu
Harpy3Ku UCIOJIb3YeT KoHIeHcaTop eMKOCThIo 4 MK®D, a ben [[ynkan (ctp. 312) pekoMeH1yeT HaYMHATD C
koHgeHcaropa 500 nd, 3atem 470 HD, 2 MxD u 10 Mx®D. S mu1st 3TOM 11EHM OOBIYHO MCTIONIH30BAIT
koHgeHcarop 2 Mk® Ha HanpspkeHue 160....250 B.

B ayamnocanone (oTpaxkeHo B psijie cTaTeil) B KaUeCTBE JAOMOJHUTEIbHON HArPy3KH UCTIOIB3YIOT
KOHZIeHCaTOpbl eMKOCThIO 0,47 wiu 0,33 MkD.

YacTo Ju1st HOBBILIEHUSI YCTOWYMBOCTH YCUIIMTEIIS K PEaKTUBHOM Harpy3ke Ha BBIXOJI€ CTaBSIT
JIpoccelib UHAYKTUBHOCTRIO 5...15 MKI'H 3amyHTHpOBaHHbIN pe3uctopoM 2...15 Om. I1o aTomy noBony
BCIIOMHHAI0 BhickazbiBanue Jxona Keprna (John Curl) Ha ogHOM 13 (hopyMOB B BETKE 110 0OCYKICHUIO
CKOPOCTH HapacTaHUs BBIXOJHOTO HanpsbkeHHs. CyTh BBICKAa3bIBaHUS B TOM YTO OT JApoccelis Oobliiie
Bpe/Ia YeM IOJIb3bI U TIOATOMY OH Pa3padaThIBACT YCUIUTEIH TaK, YTOOBI OHM YCTOHYMBO paboTanu 0e3
JIpoccers.

Moii IUYHBIN OMBIT TAKXKE TOBOPUT O TOM YTO C APOCCETIEM Ha BBIXOJIC YBEIMUMUBACTCS BpEMS
3aJIep>KKU MPoxokaeHus curHana (pacret I'B3), cHuxkaercs peanbHast CKOPOCTh HApACTaHUS BBIXOJIHOTO
HaIpsHKeHUs], BO3HUKAET 3BOH Ha MOJIKAX UMIYJIbCHBIX CUTHAJIOB.

Ha qusx MHe momanub Ha I71a3a CTaThd 0 TecTax u3 kypHaia Salon Audio Video u s permn
NPOBECTH aHAJIOTUYHBIE TECTHI HA MOJIeJIe CBOEH MmocieaHen pa3padbotku (Moaudukanus Xuparu amis
A.CrynakoBa (alnikst), 3ByKoM OH OY€HB JIOBOJICH), 320/THO ¥ Ha MOJIEIISIX IPYTHX MOMYJISPHBIX
YCUJIUTEIIEH.

Jl1st KpaTKOCTH TECThI IPEICTABICHBI B BII€ KAPTUHOK, HA/ICIOCh MOHSITHO.
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[TetneBoe ycuneHnne Ha aKTUBHOU Harpy3Ke U ¢ JOTOJHUTEIBHBIM KOHIEHCATOpOM 2 MKD

be3 nononHuTeNnbHOM Harpy3Ku yactoTta nepBoro noitoca paBHa 300 kI, C qonoaHUTENbHOM



Harpy3ko# xapakrep noeaeHuss AUX u @YX roBopUT 0 TOM YTO BBIXOJHON UMIIEAAHC YCUITUTENS YUCTO

AaKTUBHBIA U €MKOCTHAsI Harpy3Ka IpOCTO CABUTACT MEPBHIN MOJIOC BHU3 coxpaHas HakJIoH 20 nb/nek.
Kax BunuM peaktuBHas Harpy3ka B BUe KOHAeHcaTopa 2 MK®D TOJIBKO YBEIMUYMBAET 3aMachl KaK
no (pasze, Tak U MO YCUIICHHUIO, T. €. pEaKTUBHAs Harpy3ka TOJbKO YBEIMYUBAET YCTOWUMBOCTD.
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[ToBbilIeHNE TOKA HArpYy3KH B 5,7 pa3a COOTBETCTBYET JOIMOIHUTEIbHON HArpy3Ke KOHIEHCATOPOM
€MKOCTBIO 5,6 MKD
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C npoccenem u koHeHcaTopoM Harpy3ku 0,47 Mx® Ha MoJIKax MeaHApa MOSABISAETCS 3BOH
aMIUIMTYAA KOTOPOTo MPEBBIIIAET aMIUIUTYy MeaHipa B 2 pas3a
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be3 npoccens Ha BBIXO/IE Aake HA HEOOJBIION JOTOTHUTEIILHON PEaKTUBHOM HAarpy3Ke 3arac 1o
daze cHMKAETCA K KPUTUIECKOMY 3HAYCHHIO.
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CHUHYCOMOAabHOI'O CUTHaJIda, TaK U BBI3BIBACT 3BOH HA IMOJIKax MEcaHapa.
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C APOCCLIICM JaKE HeOobIIas PCaKTUBHAA HArpy3ka BEACT K JOMOJIHUTCIIbHBIM NCKAKCHUAM KakK

OTO MUIITHUMN pa3 NOATBCPKAACT BbICKA3bIBAHNC IL)KOHa Kepﬂa O TOM 4YTO OT ApOCCCIIA OoJbIiIe



Bpe/a 4yeM IoJb3bl. T.e. HaJjo CTpeMUThCS pa3padbaThiBaTh YCUIUTEIHN TaK YTOOBI OHU HE HYXKIAIUCH B

Jpoccerne sl MOBBIIICHUS] YCTOWYMBOCTH B paloTe.
S narpy3un emxoctbio 0,47 Mk® - menbie 1/10 ot HeoOxoaumoii 5,6 Mx®. JlanbHeliniee

yBEJIMYEHHE EMKOCTH KOH/IEHCATopa IpH padoTe Oe3 Apoccelist Ha BBIXOJE BEACT K
HEpabOTOCMOCOOHOCTH YCUITUTEISL.
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Ilpunoscenue 2.

POWER AMPLIFIERS AND REAL-WORLD SPEAKER IMPEDANCES
DRIVE REQUIREMENTS AND AMPLIFIER SELECTION CRITERIA
Mr. Manuel Huber,

President, FM Acoustics

Switzerland

The drive requirements that today's speakers demand from amplifiers are much underrated.
In addition to the static resistance - which itself varies greatly over the frequency range (a typical speaker
with a nominal 8§ Ohm impedance rating can easily vary from 50 Ohms to below 2 Ohms) - there are
often huge phase changes that approach a cosine phi of 1 (the worst case where the maximum current is
required at exactly the same time when the amplifier is delivering its maximum voltage swing). The
phase is also changing with frequency, not exactly simplifying matters. In terms of a roughly comparable
resistive rating, this would correspond to a load resistance of between 1 and 50 Ohms for a typical § Ohm
speaker. Some critical speakers are even more demanding! Despite contrary claims by manufacturers
there are really very few amplifiers that have been designed to stable drive such loads and fulfil the
above requirements.

Tpebosanus Kk ycunumensam, KOmopbvie cogpemenHbvle OUHAMUKY MPeOyom om ycuaiumeineu, CUIbHO
HeO0ooyeHeHbl. B 0ononnenue Kk cmamuiueckomy conpomusieHuio - KOmopoe camo no cebe CUibHO
8apbUpyemcsi 8 YaCMomHOM OUANA30He (MUNUYHBIL OUHAMUK ¢ HOMUHATIbHLIM conpomugnenuem 8 Om
Mmodicem nieeko eapvuposamucsi om 50 Om 0o menee 2 Om) - uacmo 6vleaom ocpomuvle Gazosvle
U3MeHeHUs, NpubIUNCarowuecs K Kocunyc-gu 1 (nauxyowuii ciyuai, kK020a MakCuMAanbHblll MoK
mpebyemcst pOHO 8 MO Jice 8pems, Ko2oa YCuiumens obecneyusaenm MakCUMaibHoe Koiebanue
Hanpsiicenust). Daza maxice MeHsemes ¢ Hacmomou, ymo He coécem ynpowyaem oeno. C mouku 3peHust
NPUMEPHO CPABHUMO20 CONPOMUBILEHUL, IMO OYOen cOOMEenCcmeo8anms CONPOMuUEIeHUur0 Hazpysku om 1
00 50 Om ona munuunoeo ounamuka Ha 8 Om. Hexomopule kpumuueckue OuHamuxu euje bonee
mpebosamenvhvl! Hecmomps na npomusopeuusvie 3as61eHus npou3sooumenell, Ha camom 0ene ouetsb
Mano ycunumeneu, Komopwle Obliu pazpabomanst 0Jisk CMAaOUIbHOU pabomsl HA MAKUX HASPY3KAX U
BbINONIHEHUS] BbIUUEYKAZAHHBIX MPeOOBAHULL.

Most amplifiers' protection circuits - be they fuses voltage and/or current limiting, input stage,
driver stage and other forms of compression or limiting - will activate with such loads and cause
compression, signal clamping, dynamic limiting and/or distortion. Power supplies collapse under such
stress conditions, while the predriver and driver stages easily run out of reserve and provoke all
kinds of momentary strange reactions. This creates various types of dynamic distortions that
cannot be measured but can be audible and detract from the accuracy of the reproduction.

3awumnsie yenu bonvuwuHcmea ycunumenei - 6y0b mo niasKue npedoxpaHument,
oepanuyusarwue Hanpsaxcerue u / unu mok, 6X00OHOU Kackao, Kackao 8030yicoenus u opyaue gopmol
COHCamusl UNU OSPAHUYEHUS - AKMUBUPYIOMCS NPU MAKUX HASPY3KAX U 8bI3bI8AIOM cocamue, 02paHuieHue
CUCHANA, OUHAMUYECKoe O2panuyenue U / Ui uckasicenue. cmouHuku numanus paspyuaromest 8 makux
CMpeccosblx YClosusx, 8 mo epems kak npeoycurumenu (VH) u BK necko evixoosam uz pexxcumos u
BbI3bIBAION BCEBO3MONCHBIE CMPAHHBLE peakyuu. Imo co30aem paziuitblie munvl OUHAMUYECKUX
UCKAdHCeHULl, KOmopble He MO2ym Oblmb UMePeHbl, HO MO2Ym OblMb CAbIUHBL U CHUNCAIOM MOYHOCHb
B0CNPOU3BEOCHUL.

Traditional design theory indicates that an amplifier output current capability in the region of
5 to 15A is sufficient, but in actual use peak current requirements of several hundred A are required
when driving demanding speakers! It is not unusual to find that amplifiers that are specified for
continuous 2 Ohms operation are failing to drive speakers with a nominal impedance of 4 Ohms
without noticeable compression, signal damping, limiting or instability effects.

Tpaouyuoruas meopus NPOEKMUPOBArUsL NOKA3bIBAEN1, YMO 8bIXOOHOU MOK YCUIUMEIS 8
ouanaszone om 5 0o 15 A aenaemcs 0ocmamoyHvimM, HO BPU PAKMUYUECKOM UCROTb30BAHUU MPEeDOBANHUA
K RUKOBOMY MOKY 8 HECKObKO comen A mpedyromcsa npu ynpasieHuu mpeodosamenbHblMu
2pomkozoeopumenamu! Hem Huue2o HeoObluH020 8 MOM, YUMO YCUTUMENU, KOMOPbLe NPEOHAZHAUEHbl 015
HenpepwvigHol pabomwl Ha 2 Oma, He MO2ym YNpasisamv OUHAMUKAMU C HOMUHATbHbIM UMNEOAHCOM 4
Oma 6e3 3amemHuvix 9¢hpexmos cocamust, 0eMnpuposanus, 02paHudeHus: Ui HeCmaduIbHOCHU.
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CHAPTER 20.
LOUDSPEAKERS .
BY F. LANGFORD-SMITH, B.Sc., B.E.
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Fig. 20.5. (A) Resistive and (B) Reactive components of the impedance of a typical
loudspeaker. Ref. 37.

AKTUBHAs ¥ pPeaKTUBHAsS HArpy3Ka TUIIOBBIX JMHAMHYECKHX TOJIOBOK. PeakTHBHAs Harpyka MOXeT
MMETh KaK UHAYKTUBHYIO TaK ¥ eMKOCTHYIO COCTAaBIISIONIYIO (PUCYHOK CIIPaBa).
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Cyns no rpadukam Beliie puBeaeHbl ummneaanckl HU-ronoBku ¢ pezonancHoi yactoroit 70 I,
Cyns no rpaduky cripaBa OalaHC HHIYKTUBHOTO U €MKOCTHOTO UMIIeIanca HacTynuia Ha yactote 200 .
Ilpumeuanue. I'pagpuxu npueedensvt c yuemom 3naxa uneoanca (be3z yuema gpazot)



