ACCIRC

. “+u
A‘CC).C examples for AC E AC circuit gwaHples %
: T L L ‘Uzizian’ :
cireuits E: exd: L 14 'Wsi=elt ‘2 1: {'-'51:135'}
Sp [ex2: € 4 g usma30. 2ZR=250.
volexM: £ 4 L 'wsziFat 02 ZR=250
48 |aus: L4 £ 'yssirD 02 { . }
ar |30 F Y E viisiape 2L=i:345. 04422652
) 2% |exP: £ L £ 'uzi=iag v { cL=i3Y5 . AHY22E3E }
[OK] shows list 1: 2C=-(id 762, 22235658
1 1 1  Jcancil ok [ Acex [Acnes[EqxFolkxFo LInpEx|[+Inpa]
: I1=(.42,-. 4212491158880 |
Cursor left §hows the o 3 [ T2=00. , - 431243115322
correspondmg graph of circuit L I2=i0.,5. 7#534017174YE-2)]
2 I2C=i0 ., 6. P252401 31 7YE-3)
veidp  ZR[] 3L = [ IZL=i0. ,-. '-ISB.'-‘IJ.'-‘E:I..'-‘EIJEZI
h: solves f 1: TRt e lelaa 007
ACmesh: so ves for (;urrents [...z,_ (130, ,0.7
and voltages in circuit (5s) NZR=0130. 0.2
(200K [ei, V[ TRRCE] FCn [EDIT [CancL I #eex [Acnes[EdxFolkxF o TnpEx|+Inpe]
an symbolic example 3 21
F
1: vsizul ¥ E 22
21=k +
23=iml ]- 23
. . 23= 1
graph of circuit il
i [RCnes[EQsF olkicP o ITNpEx]+Inp2] [ 200K [ei, 2 [TRACE] FCh [EDIT [CARCL]
ACmesh: solutions (10s) % L = lawtbewkle-ad |5y
: ypi=——ee 1: Ys=130.
PRV 2C1=-56Y . 2793202244
vz - FL=24S . QUHAREREL
T lewthios 203=-1768 . HIRERED
2C3=-1762 . 222256524
T . | S { ZL=245. 044235524 }
example 3 (WPl -imak )1 ] 2R=470.
[ ACax [Aines|EexFolkufol|TnpEx|+Inpc I AC2x [ACHez[ECxFaolkxFo L IHpEx|+TInpe]
. p H = r
graph of cireut c Y LT
L I2(2=i-2. 430222452E-2, 2. 25
il I IZL=(-3.243023223Y452E-3, 7. 361
Y= 3130 _y IZR=i 105325599563, 9 . 3241
&0_fiz R [14r0-2 15 [v2ciz(r0 Yec2ZFAfes, -4z, ooy
EET:I..E_IJJ-' WZC2=(57 , O03FILO00Y, 50, 22477
YZL=(-7 . MEPIEPI0ELZ, -6 52136
ACmesh: solutions (435) 1 UZRE=0Y5 . 5221117941, 47 Y0041
[ fapw] | JEDIT[CARCL]
EQxPol: equation to polar 5 TIZ1=00. 076255, 0. 134857

form and back (0.6s)

ACex: 3-phase example

IZ2a=i(-0. 038430, 0. 073516
IZZ=(-0. 028430, 0. 0725160

IZY=(0. 105285, 0. 0927410
i: "Il AYERZE, sBE L FP11G!

"I22':"00.042273, 46171, 3AYE?
'I23' a0, 043272, il L 23YST
PIZH' 00, AMPL31, Hahl. 23457
[ ACex [ACH2|EQxFolkxFo LITHPEX]+IHp 2]

NEZzEN+LED[F
NrAzEN-1E0[F
Ys2=-E0-L60[F
23=1.4y
22=1.44

cursor left shows circuit

ACmesh: calculate circuit
(3.5s)

vl Rl
yez k2
ys2 + k2

[ 200K [4, valTRACE] Fon [ EDIT

i L-lgn- :.-EIJJ_.I [-gp-iEneZ1-1.}
. {=27 3333733253

| ]
Ia=iyi. Escssssss? 72162783
= T71=27, 2323772227

I22=041 . GEEEEEEEET, 72 . 1687
I22=(41 . GEEEEELEEE, 72, LE27E:
yZi=1ap"

W2a=(ed. ,-102 . 32204FY4EY
WZ2=(G3, 23003500, 1027 . 33204

AC2¥ |ACHe =




Another 3-phase example

i '"WM=i=iag' 'Zi=ioyyt ;oL 'ied
120=ERF (ixd=a-31" "Z3=1.44' > <
U§3=1EEREHPIiHHRHJEJ'

raph H
Srp (FSRIFISKIF #DEL I DEL+IDEL LI mQUpl o] | [EDIT[CARCL
- =Tl T1=77.3777777323
ACmesh solutions(5s) T3=(-H1.GEEEEEERET, 72, 1627
L1320-41 . GERERAREET, 72 16872
21 T2i=73. 32322532335
I23=(-H1.EEEEELEEET, 7. 1687+
| 123=0-H1 . EEEEELERST, 72 . 1687
157 wzi=1d0, L0 'WesAP0' 'EASivg' 'EI=-Puil
NZ2=(-55. 59595559555, 107 san | EFEDC F L CEESSUEA] osetid’ o Ed
ACex: exmple [ 423=(-53. 5959595586, -102.532 | I I
| HC2: |HCH 2| FiicF i LITHRE ] +THpo2 [ I +5 RIF | RIF 4 HIEL { DEL+DEL L] IN: |
=7 NI

Graph of circuit

IZa=012 YeFYSZE05, -36. F1220

LIZ==(51. 7731746361, -17 63212
15 [ WE1=iips, 153?3323f 2eg . 1720

VZa=(e2. f4iaoirier, -268 123
VER=(EZ . BYLAMFLEE, - 268 1220

) '-‘Sér C Co. E"[l] )
- R T . .o . u2Y=4179.
. . = T : VZa=id., 0.1
ACmesh solutions(8s) e e e N2s=id.,0.)
2000 ci 13 [TcE] Fen | E0TT (CANCURRIN fe:: [RCne s|Ee:PolkF o | THOE 3| +THpg]
ImpEx: examples for E § 258._10
impedance calculation T chosss suaMpld_ &368_mH
Bf lexd: CCRLECXFZ 1.53_pF
2% fex?: L LRLLE C2 YD o2 =15
4 fo st T 2.

[OK] example with frequency % end: £ us=i30_- 1245, 84422698

->Imped: calculates impedance | 1% (117558, 38225658)

(0.8s) | JchncL] ok BN ACx [RCHeS|EQxF ok o LITHREx]+THpa]

symbolic examples 3 g | B El

g 5
C 03
2: 1 _F 1 2: 1 I.l:l 1
1: R 1: ki
L@mAL il
—1 1
IR inei?
{AC2 [ACHes]EQFolkP o LITHRE:]|+Tnp I AC2x [ACHeS[EQFolRxF o LITHEE [ +THp-2|
example with w E =H
=F g4
= Fi=i00_% %
:;::Ef: ’ 1: ZR1=100.

->Imped: calculate impedances | . . C=10-wF z;;—:f:ul

(25) ) w=10000. -3 20=-10.43

{AC2 [ACHes]ERFo|kxF o LITHRE:|+Inp-c I AC2x [ACHe2[EQF o]k o LITHEE:[+IHE2]
example with % %

EH i

=L =

21 Ri=100_% 21

L=10_nH 1: ZRL=100.

->Imped: calculate impedances EE:ET;}: z;;;::ﬂ;
(2s) 1: F=1551 . FY34F052 20=-10.4

{AC2 [ACHes]ERFo|RxF o LITHRE:]+Inp-c I AC2x [ACHeS [ERF o]k o LITHEE:[+THE2]

example with circuit 21 wsz120_Y 2:

C1=4.7_WF 1: Ws=120.

(see example 3 above) L=E50_HH 201=-5EY . 2733208244
£3=1.5_WF ZL=2Y45 . 4Y22EIR
£3a=1.5_wF I03=-175F . FPFIGEEH

->Imped: calculate impedances { :,':Ef,g':: } {E'::::_Ei::lsuff::;:;:il1}

(3.7s) 1: F=E_Hz 2R=470.

[ AC2x [HCHes]ERxFolkxFo LITHpE:]+Inpc B ACex [ACHe=[EQxFolkxF o LITHRE:[+THpe|




Zex: impedance examples
RxPol: polar form (0.1s)

cheorg axaHpls

RC: L R 'l CAmgmic) ' ¥

[v oot ghel

= Mo Rl

=F
&1
T
%: LE: £ "ol ' (doe F"“""""‘ii-n..---:
to[RLC: £ R timeL' 100 : .
g: FLnun: £ 4O_f '2wnegi {F il i)
Zser,Zpar: serial, parallel o R S : T
impedance (0.1s) 1: T
CANCL Zcact
|1 1 |  [chnci] off BRI Zex | Zser | Zpar [2polalZcart|Zanal]
Zser: serial impedances (1s) E g:
RxPol: polar form (0.15s) =h =L =F R
2:1: 33000 . _CHZ:HH] il
— 1 1
230 CHZHF ) 11hal
21 (350, ,-1523. 34402560 | {3 *
' I: "(1543, 72isilgs, T, 1 ...
Zpar: parallel impedance (0.1s) £-8H. 6201 1682820 R il
+IHpQ 2eart
[ ACex JAcheslEqxrolkxFo LlInpEX]+Trpc I 22x | 22 | 2par [2polal2cart]2ana ||
. (= L]
Zcart: cartesian form (5s) 5: 6t
3 cH
3t 3
21 1 =H
1,1 _. : } UE-F:-L-I:—F:]
. En‘i-uL“'""": . “T:" Wl
. q a3 3 UE'H'LE 23 . q a3 3 UE'H'LE 23
Zangle: angle whEdL gl Rt Lt e LA an B LA L
| 22x J2xer | 2par [Zpe laf2cart/Zana U 2ex | 22 | 2par [2polal2cart]2ana ||
Powex: exampes for power g E;
Bl poHEr fXdHples I=IHCOECaet+a]I)
5: Qxl: £ "U=NH=COE (g ten = H U:Umtﬂﬁiﬂl—tﬁv+ut33}
4: gxd: § 'U=ig0=Cok Cesit+ I=IH COF(at]
el R 21 g PRINCOSEI RNt Vh
: ) 2
_ 23 17 poo_it¥WINGIRCHI-6Y) UHImin
Power: power calculation (7s) | 1: - 2 \
[ [ [ [ [canc] ok BYEN 2abs [FoucaFonec|TeFex]Trfoc] TrT]
N - = ., = .
Power: power calculation (7s) | @ B ] [
I=iE":'3'5[""""%] 1 25=III5-’I;|:J?;I:.|:I1IJIJ
3t {u:zsu--:u[@]} 24=a00+i.2600
5 I=12C0stuts ::::Egg
H _ hEITI] =1
-.--1_15|J|J--:-35[T]+?5u {EE=1IJ|J+:'.-:I.EIJIJ}
Trfex: example transformer 1: Fr=rE0+PEMinlT Z1=200-1:2500
[ 2abs [Foucs|Foner|Trfex]Trfor] Tr+T]
- FERT ) T
graph of circuit a2t
i: Zab=1000+4400:3 7
Tr 2H S|E 2H El[] FZab=y
73
Trformer: calulate circuit (5s) FYE |
2o0M [0, ¥ TRRCE] FCn [Pt 2] ener | TeFax|TeFec] Te+T ] Te-+T |
ACgrob: choose graphic object E chvese picture E: Crachic 9 = 9
. : Grarphic %
(grob) E: Rt: Graphic 7 » 12
* |F+: dGraphic 13 = 7 : i
St |"Rets Grophic 13 = 12 3t Lraphic 12 = 7
25|y araenis 12 ¢ 42 2: Graphic 13 « 7
2 [Lr,graphic 12 & 7 1: Graphic 12 = 7
OK gives object 1: Lo Sraphic 11 % 11 4k
|1 1 |  Jcenci] of [N T+ JF LeexF LotedACar ol ACHAC| G obd
[=X]

ACmgrob: mini graphic
objects

OK gives object

chop=s@ Hini picture

Ft: Graphic & = 12
F+: araphic 12 = &
"E-'": Graphic 12 = 13
"REw": Graphic 13 = 13
Lt: araphic & = 12
L+: Graphic 12 = &

L LN E ) [ gt L MY

ULet: Graphic 41 x 11
[ | | 1 Jcanci] ok |

98 Graphic 7 = 7
! Lraphic 12 =
: Traphic 12 =

2t braphic 12 =

1t braphic 1% = 5

noonoon

e
[ T+ [P LwexF Lo tsfRCarolACHar[Grobd]




circuits drawn with minigrobs

Ay
71 z2
2y
G s 2z
'|' 25
| SUE | REFL [FICTH ¥, ¥+] | FICT]

ACinfo: info on circuits

Hezh current (loopl analyzis
For plandr AC Circuits:

%nput aF AC-cCircuit:
f '¥si=ul' 'ZH=ZH'.. T
g"'.'sl-:m.ll-i' 2Lt ¥

The coHplex iHpedancer Hust be
naHed ax 21,23.. 2R,2L,

]
r1 F2 ¥=32  E&
T k2 1]
I W=l
[ Uk | REFL[FICTH 5, v+]  [FICT]

gx: ZR=5, ZL=ixG, Z2C=-i:=k

He recoHHend to start

FroH the Lower LeFt corner and
Erﬂceed ClockHize For euer;

HEE Than it Fhould bg gasy o

drad the circuit Frod the list

of lizts,

Lﬁﬁg currants are naded I1,I3..
he order of the Lizts,
Eﬁnglex iHpedances are 21,22, .,

U ltade Faurces gre Vel VMg

akerbl T 1 1 [ ok MMMeeera] T T T [ ok |
. AC altarnate current WE2HNHF, FEFrQquUenc
HelpAC-help dqtuzlstqe ﬁtEnFo 4
ACEx - *+ 483, 132 choozgbox Eg¢xFol ['Il=idi,

Hith @XaHpLles For ACHY=h.
press cursar Left fo zag
grugh;c oF the Circuit
L Ir + 1Y [Ikeql
[Ik=..1 [IFRk=..1 [N¥EKk=..]
H2=zh unulﬁszs For planar
AC netHorks. In_the Liszts
use iHpedances ZR=F
FLziknel, 20=-4- KB

kAPl | [ | | oK |

ACH2=h

ai'..1
£:T1: 02 32,4632, HJ}
conuert nud 2equation Hith
CoHplex nr tda paldr ForH
RFxPol  fox,4)..F + {ir,alk
CoHplex nrs to polar
IHpEx _ + {F @xaHple For =+IHped
+IHped $ F,w + 1} iHp2dance FroH
Fo Ly C and Fraquancy F,w
¥ou tan enter the circuit

kAPl | | | | 0K |

. Hith Y=,R,L,C and +IHped
AChelp- calculuies he List uEth
iHpgdances For ACHY=h
2x B ih IHp2x qiuvesr
ex 3 in ACex
2ax -+ 1k QNAHpleF reFistors
2xer Lr + E eragl resistars
2par L3 + 2 parallel resistars
Zpolar x+:x? =+ rEQXpixd
2oart Ox,y) + x+any
canals £ 4) + o8 X,y
2ab= ix,yj + Itx*E+y“EJ x40
GRAFH] | | | | OH |
. :cture ZH=1xne<H,
AChelp: H eyl

TrrarHer €3 + {3 [eqn]l [IK]
[Zabk F2abk FL = 1
calculate Lin. transFarHer
Ik=current, Zab=inpedance
at Fource, F=RE(21=1I1+32
poHgr at  Zab,2l=Load,
w=FLsF2ab

TrAT L1 L3 H> + {lLa Lb LcC>
Fi EQUIYALENT CIRCUIT

Tr=T IL1 L2 H: + {La Lb Lc>

GReFH] | [ | [ 0K |

FoHgx - + Lk gxaHple For FoHer
Fouer {3 + W=I=. Fi
calcoylates i:ne degendent
and cﬁnplex aHar FraH

=ih u? current

Tiny TERPeLLI TENFR

E;ues the ZIN,C0: part
c=F+1ixg F= uueraae,
g=reactiug p

FaR= UDRID#EEEDE EIniau-aiJ

- + I} QuaHple frrﬁrﬂer

prass cursor LefFt For

TrFex

GRAFH]l | | | [ oK |

T ECUIVALERT CIRCUIT
Flay _ + @udHples For Flotw
Flotw aied+izbind afFl+ixzhiF) +
paraHetric plot
ACCHIGrab _ + Arab, Chaosg
CHinil4rab iﬁ plot circuit
grobl war,stfing + areb Fize 1
Farreset _ + _ reset to
paraHetar plot

CFLaas - + _ resgt to Flaas
For 2azy handling ofF

GRAFH] | | | [ 0K |
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