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Upravena a zjednoduSena nahradna schéma sustavy
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Akusticka analogicka schéma sustavy
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Objemova rychlost’ v akustickom poli sustavy
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Objemova rychlost’ v akustickom poli sustavy
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TS parametre

1 1
MCoo=— = f.=
AS ™~ AC a)cz C 27[\/MASCAC
1 1
AP1™ ABI 0)512 2”\/MAP1CAB1

29.marec 2007




Navrhov¢ konStanty
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Akusticky
tlak
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Prenosova funkcia
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Prenosova funkcia: pasmovy priepust 4. radu
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Dolny priepust : , . ,
Transformacia dolného
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Sirka pasma a zvinenie AFCH BPF
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Porovnanim Hy,, (s) a Gy, (s) dostaneme:
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Medzné trekvencie
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Cinitel’ kvality Q,
pre zvolenu Sirku
pasma BW

/. rovnic:

2
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zostavime kvadratickll rovnicu v tvare:
Q7 +2A[Q} |- A (A +1)=0
kde:

A= BW QTCQLI
fO QTC +QL1

Jej rieSenim je dvojica korenov, z ktorej vyberieme

kladny koren a dostaneme tak rieSenie pre Q, v tvare:
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Charakteristicka citlivost’ sustavy BP4
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Priklad: Navrh ozvucnice pre znamy reproduktor
a zvolenu Sirku pasma

Zvoleny reproduktor:

Seas Prestige CA26RE4X H1316

Revc=6.10hms; Leve=3.08mH; Bl=11.6N/A; Mmd=38.5g; Mmrd=3.8g;
Rms=1.66Ns/m; Cms=1.1mm/N; Sd=350cm?2;

Fs=25Hz; Qts=0.28; Qms=3.99; Qes=0.30; Vas=164Iit.;

ymax=4mm; sens=91dB; Pe(lt)=80W
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Pozname TS parametre: Vas=164L, fs =25Hz, Q1s=0.28

Zvolime: Q=10
Zvolime ciel'ovu Sirku pasma: fi1=25Hz, {;=150Hz

Vypocitame strednu frekvenciu:
fo,=f. =1, =f T, =v25-150 =61.24 [Hz]

Parameter o, a Vgo.
2
f V, :
S L (mj =5 o v, =Y 1% 56 i
fs 25 5 5
Parameter Qqc:

Qrc = Qus/1+a, =0.28V1+5=0.69

Parameter A:

A_BW QcQ, _150-25 069:10 _ .

f, Qe+Q, +150-250.69+10

Parameter Q:

_ \/A(\/zAZ +1- A) _ \/1.32(\/2.1.322 1 —1.32) ~1.03
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Parameter B:

2 2
S U R (PN S S ' e O (1-% +1=0.62
BW | 2Q, 2Q, 150-25\ 2 >

Parameter o.:

1 1 11 1 1 111

a=—+ == = ~+ - =2.45
B Q. Q. QO B 0.62° 100 10 1.03 0.62
Parameter o:
V,;, 164 .
a =a(a,+1)=2.45(5+1)=147 = Vp =—2= =11.2 [lit]
a, 147

Minimalny priemer BR trubice:
>/ fo1So X pp = V61-0.035-0.008 =13 [cm]
Dizka trubice:

2 2
L= C, Sp P 1463 fS ( 344 j 0'0134—1.463 0'0134£91[cm]
27, ) Vg, T 27-61) 0.0068 T

Charakteristicka c1thvost

/ f V 253 0.164
=7.9.107- AS . B2=79.10"- 0.62> =0.28 | PaW"’m
(BP4)|1W Im O 30 |: :|

L .o, =94+20-l0g,, o =94+ 20-log,, 0.28 = 82.96 [dB]

o,
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Skript na simuléciu sustavy BP4 pomocou ,,diskrétnej* nahradne;j
schémy (S1) a makromodelov Driver a Enclosure

| Seas Prestige CA26RE4X H1316

| Reve=6.10hms; Leve=3.08mH; BI=11.6N/A; Mmd=38.5g;
| Mmrd=3.8g; Rms=1.66Ns/m; Cms=1.1mm/N; Sd=350cm2
| Fs=25Hz; Qts=0.28; Qms=3.99; Qes=0.30; Vas=164lit.,

| ymax=4mm; sens=91dB; Pe(1t)=80W

Def Const
{roh=1.18; c0=344; Sd=0.035; Rd=sqrt(Sd/pi);
Mard=(roh*8*Rd)/(3*pi*Sd);
Vas=0.164; Qts=0.28; Fs=25; xpp=0.008;
QL1=10; QL2=1000;FL=25;FH=150;BW=FH-FL;
FO=sqrt(FL*FH);
alfa2=sqr(F0/Fs)-1;
VB2=Vas/alfa2; Cab2=VB2/(roh*c0"2);
Qtc=Qts*sqrt(1+alfa2);
A=(BW/F0)*(Qtc*QL1/(Qtct+QL1));
Ql=sqrt(A*(sqrt(2*A"2+1)-A));
B=(FO/BW)*sqrt(1-1/2*Q1"2+sqrt(sqr(1-1/2*Q172)+1));
alfa=1/B"2+1/QL1"2+1/(QL1*Q1*B);
alfal=alfa*(alfa2+1);
VBI1=Vas/alfal;
Cab1=VB1/(roh*c0"2);
Dp=sqrt(FO*Sd*xpp);Sp=(pi*Dp”"2)/4;
Lp=(c0/(2*pi*F0))*(Sp/VB1)-1.698*sqrt(Sp/pi);
Map1=1/(sqr(2*pi*F0)*Cabl);
IMap1=(roh/Sp)*(Lp+(8*Dp)/(3*pi));
RaL1=QL1*sqrt(Map1/Cabl);Ral.2=QL2*sqrt(Mard/Cab2)
H

Def Driver 'DRV'

SD=350cm2 dD1=5.5cm tD1=6.5cm |Cone
fs=25Hz Vas=164L Qms=3.99

Qes=0.3 Re=6.1ohm Le=3.08mH ExpoLe=0.618

System 'S1'

Resistor 'Rg' Node=1=2 R=0.001ohm

Resistor 'Revc' Node=2=3 R=6.1ohm

Coil 'Levc' Node=3=4 L=3.08mH

Gyrator 'Gyl' Node=4=0=5=0 Bl=11.6Tm
MechResistance 'Rms' Node=5=6 Rm=1.66Ns/m
MechMass 'Mmd' Node=6=7 Mm=38.5¢g
MechCompliance 'Cms' Node=7=8 Cm=1.le-3m/N
Coupler 'front' Node=8=9=10

SD={Sd} |Piston

AcouMass 'Mabl' Node=10=11 Ma={Mard}
AcouResistance 'Rabl' Node=11=12 Ra=1Pas/m3
AcouCompliance 'Cabl' Node=12=0 Ca={Cabl}
AcouResistance 'Ral.l' Node=11=0 Ra={RalLl}
AcouMass 'Mapl' Node=11=13 Ma={Mapl}
Radiator 'Radl' Def='front' Node=13

x=0 y=0cm z=0 HAngle=0 VAngle=0

Coupler 'back' Node=9=0=0=20

SD={Sd} |Piston

AcouMass 'Mab2' Node=20=21 Ma={Mard}
AcouResistance 'Rab2' Node=21=22 Ra=1Pas/m3
AcouCompliance 'Cab2' Node=22=0 Ca={Cab2}
AcouResistance 'Ral.2' Node=21=0 Ra={Ral.2}

System 'S2' |Driver a Enclosure
Resistor 'Rg' Node=1=2 R=0.001ohm
Driver 'D1' Def="DRV' Node=2=0=3=4
Enclosure 'E1' Node=3
Vb={VBI1} Sb={Sd}
fb={F0} dD={Dp/5} QD/fo={QL1/F0} Visc=0
x=0 y=0 z=0 HAngle=0 VAngle=0
Enclosure 'E2' Node=4
Vb={Vb2} Sb={Sd}

29.marec 2007

24




Vychylka reproduktora
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Objemové rychlosti v trubici a v zatvorenej Casti
ozvucnice
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Akusticky tlak sustavy

7. Sound Prezsure of LT1BP4B, Lp [Fhasze)

Uin=2. 43z, Distance=1m
4B Hop v=0, Set=51

79 T

Akabak [R]

e N

52

26

-26

AN

10 alll 100 500 1k

Ak,

10k,
Frequency

20k
Hz

29.marec 2007

27




Akusticky tlak sustavy - porovnanie
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