Nacrt rieSenia ulohy na cvicenie v 5. tyZdni LS2007

1. Analogicka schéma akustickej Casti sustavy:

S:1 Wa
J/Pm = Ca1 Raq Man
fMl @ S:1 Wa

TpAz — Ca2
Hodnoty prvkov:

v .
Cpy=—2—= 0208 =5.73-10" [m3/Pa]
¢’ p, 3447118

V,, 0.08

C,, = - =573.107 [m’/P
"ot p, 3447118 [m*/Pa]

2 8d, ) 4p, ( 8de 4-1.18 ( 8~0.08j .
M, ==+ = A+ = 0.2+ =62.89 |kg/m
Ao (T 3;;} zd2 " 37 ) 7-0.08 3z [ke/m']

Ry =Qa \/ﬁ :10\/ﬂ =104764 [Pa-s/m’ |

C,, 5.73-107
Rezonancna frekvencia paraleleného akustického rezonacného obvodu
fs, ! ! =26.5 [Hz]

22yM,-C,  27/62.89-5.73-107

Skript obvodu v programe AkAbak
Def_Const
{roh=1.18; c0=344; Sd=300e-4; Rd=sqrt(Sd/pi);
Rt=0.04; Lt=0.2; St=pi*Rt"2; Mat=(roh/St)*(Lt+(16*Rt)/(3*pi));
V1=80e-3; Cal=V1/(roh*c0"2); V2=80e-3; Ca2=V2/(roh*c0"2);
Qa=10; Ral=Qa*sqrt(Mat/Cal);
}

System 'A’
Coupler 'Cpl' Node=1=8=10
Ratio={1/Sd}
Coupler 'Cp2' Node=8=0=0=11
Ratio={1/5d}
AcouCompliance 'Cal' Node=10=0 Ca={Cal}
AcouResistance 'Ral' Node=10=0 Ra={Ral}
AcouMass 'Mal' Node=10=0 Ma={Mat}
AcouCompliance 'Ca2' Node=11=0 Ca={Ca2}



Vstupna impedancia obvodu

41, Impedarce of US, Ampliuide (Phase)
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Objemoveé rychlosti v prednej komore ozvucnice:
42, VolVelacity of US, Level (Phase]
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Akustické tlaky v prednej komore:

43. Pressure of LS, Lp [Phase)
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2. Analogicka schéma mechanicko-akustickej stistavy
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Skript obvodu v programe AkAbak
Def_Const
{roh=1.18; c0=344; Sd=300e-4; Rd=sqrt(Sd/pi);
Rt=0.04; Lt=0.2; St=pi*Rt"2; Mat=(roh/St)*(Lt+(16*Rt)/(3*pi));
V1=80e-3; Cal=V1/(roh*c0"2); V2=80e-3; Ca2=V2/(roh*c0"2);
Qa=10; Ral=Qa*sqrt(Mat/Cal);
}

System 'M-A'

Gyrator 'Gyl' Node=1=0=4=0 BI=9.2Tm
MechResistance ‘Rm' Node=4=5 Rm=0.88Ns/m
MechMass 'Mm' Node=5=6 Mm=38g
MechCompliance 'Cm' Node=6=7 Cm=1.86e-3m/N
Coupler 'Cpl' Node=7=8=10

Ratio={1/Sd}

Coupler 'Cp2' Node=8=0=0=11

Ratio={1/5d}

AcouCompliance 'Cal' Node=10=0 Ca={Cal}
AcouResistance 'Ral' Node=10=0 Ra={Ral}
AcouMass 'Mal' Node=10=0 Ma={Mat}
AcouCompliance 'Ca2' Node=11=0 Ca={Ca2}
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Vstupna impedancia mechanicko-akustickej sustavy

36, Impedarce of US, Ampliude (Phase)
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Objemoveé rychlosti v prednej komore:

39, VolVelocity of US, Level (Fhase)
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Akustické tlaky v prednej komore:

40. Pressure of LS, Lp [Phase)
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3. Analogicka schéma mechanicko-akustickej stustavy

Re Le 5 Vm Rwm Mw

Skript obvodu v programe AkAbak

Def_Const
{roh=1.18; c0=344; Sd=300e-4; Rd=sqrt(Sd/pi);
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Rt=0.04; Lt=0.2; St=pi*Rt"2; Mat=(roh/St)*(Lt+(16*Rt)/(3*pi));
V1=80e-3; Cal=V1/(roh*c0"2); V2=80e-3; Ca2=V2/(roh*c0"2);

Qa=10; Ral=Qa*sqrt(Mat/Cal);
}

System 'E-M-A’

Resistor 'Re' Node=1=2 R=6.20hm

Coil 'Le' Node=2=3 L=1.2mH

Gyrator 'Gyl' Node=3=0=4=0 BI=9.2Tm
MechResistance 'Rm' Node=4=5 Rm=0.88Ns/m
MechMass ‘Mm' Node=5=6 Mm=38g

MechCompliance 'Cm' Node=6=7 Cm=1.86e-3m/N

Coupler 'Cpl' Node=7=8=10

Ratio={1/Sd}

Coupler 'Cp2' Node=8=0=0=11
Ratio={1/Sd}

AcouCompliance 'Cal' Node=10=0 Ca={Cal}
AcouResistance 'Ral' Node=10=0 Ra={Ral}
AcouMass ‘Mal' Node=10=0 Ma={Mat}
AcouCompliance 'Ca2' Node=11=0 Ca={Ca2}
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Vstupna impedancia

35, Impedarce of US, Amplitude (Phase)
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Objemové rychlosti v prednej komore
36, VolVelocity of U5, Level [Fhase)
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Akustické tlaky v prednej komore

37. Pressure of LS, Lp [Phase)
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4. Analogicka schéma s vysielacou impedanciou, realizovanou makromodelom ,,Driver* :
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Skript obvodu v programe AkAbak
Def_Const
{roh=1.18; c0=344; Sd=300e-4; Rd=sqrt(Sd/pi);
Rt=0.04; Lt=0.2; St=pi*Rt"2; Mat=(roh/St)*(Lt+(16*Rt)/(3*pi));
V1=80e-3; Cal=V1/(roh*c0"2); V2=80e-3; Ca2=V2/(roh*c0"2);
Qa=10; Ral=Qa*sqrt(Mat/Cal);
}

System ' E-M-A-Rad'

Resistor 'Re' Node=1=2 R=6.2ohm

Coil 'Le' Node=2=3 L=1.2mH

Gyrator 'Gyl' Node=3=0=4=0 BI=9.2Tm
MechResistance ‘'Rm' Node=4=5 Rm=0.88Ns/m
MechMass 'Mm' Node=5=6 Mm=38g
MechCompliance 'Cm' Node=6=7 Cm=1.86e-3m/N
Coupler 'Cpl' Node=7=8=10

Ratio={1/Sd}

Coupler 'Cp2' Node=8=0=0=12

Ratio={1/5d}

AcouCompliance 'Cal' Node=10=0 Ca={Cal}
AcouResistance 'Ral' Node=10=0 Ra={Ral}
AcouMass 'Mal' Node=10=11 Ma={Mat}
Radiator 'Radl' Node=11

SD={St} |Piston

x=0 y=0 z=0 HAngle=0 VAngle=0
AcouCompliance 'Ca2' Node=12=0 Ca={Ca2?}



Akusticky tlak generovany sustavou vo vzdialenosti r=1m:
33, Sound Pressure of US, Lp (Phase)
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Akusticky tlak v trubici a v akustickom poli - porovnanie
34, Pressure of UG, Lp [Phase)
Uin=0.707Vims
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