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yed 1(A) [3 Hisai]

1214l carval qumdl. (q) wilada () gdslsd i) (3) Jdsglsd uid

SUIGH:
216€ EITIS]
2dlada uglelHi ol ¥ dles udieAl diedl [ARlg s2 6, AHieH (QHi HIudMi A1d &
Jdsdlsd %) dlall gi21 51 s2aiH] audl, g (J) 2adl [Saidie-sdls (kWhyHi HiudmMi 241d &
gdselsd ulgr dlguil] Qi aiid2l A2dl 3YUidRIA1 €2, di2 (W)HI HIudHi AH41d ©

43 gls: "RIP" - Resistance Impedes Path, Energy Is Potential, Power Is Performance

wed 1(6i) [4 HisA]

g I [a4 o [Gaid duil 24l dd saiel quil.
FdIGH:

G [FAH: S1¢ diss HIRSd ddd] Ul d1SSHl 61 951 A1 [Aaidida4] AHYHIRMI A4 d1SSHI HAURIEH] cAd UHIRIHI

\

SiY 9.

snfeifds 2ld: V = IR, wi:
o V=die% (dicR)

o | =ydie (AMTR)

e R =3dle (AHisH)

Voltage

Current

Resistance ——1Limits

g1 [aud] waisiii:
o [Gid-2uily Gus:ell (Aeldlesl, d11 [SaUIS 2J61) HIZ @I1d) usdl -2l
o G diuMId did] usdl il
o AisdRs] dcdi (SIAUIS) HIZ HI=A 2l

o 1HY-uRdldd udisl HI2 [Avs0 1Y &

43l gls: "VIRO" - Voltage Is Resistance times Output current
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yed 1(s) [7 His<i]

izl sieil 244 Axid? wisiel 24mdi.
SUIGH:

ciglq sieil wisier:

_—> Battery —> Battery B

Battery Load
-

sieil wisiel] diaifGisdiii:
* 50 dIRY = Qsddld dicsl A1 (V =V, +V, + .. +Vy)
o Ydis = 61l Gi22]AIMI HH I
o GUAIdII: G iyl $3Rldi

o UidRs HYAY: 9 S (Re =1, + 1, + ... + )

Giglq Hidz wisier:

Battery

)

Battery Load

Battery

AMidR wisiel-] diglCisdiii:
o diRY = @lsddld 6izd] S2d ¥ (¥ AHIH i di)
* §d HdIe = QSAId Udleldl A1 (1= |y + I+ ... + )
o GUAIL: dg Udie aHdi-l %32 &

LAY

o AidRs daier: €2 © (1/R, = 1/ry + 1/rp + ...+ 1/1y)

Hu2l gls: "VSCP" - Voltage Sums in Series, Current Parallels

yed 1(s) OR [7 HISA]

A2l sivil vi4 AHidR wisiel yHdl.

¥dIGi:
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M2 sieil wisier:

_— Rl —— R2 —

Source

R3

sjeil «isield] diailGisdiii:
o UG AURIY = RSddId AHdRIgH] 41N (Rs = Ry + Ry + ... + Ry)
o YdI¢ = 64¢| 2T22IMi UM
o dIRY = AL YR UHILIHi 22?1 U [dedif3d

* UIAR diY [dd2el vi-41R ddUId]

22 HidR wisier:

R1

Source R2

R3

AMidR wisiel-] diglCisdiii:
o UG AdRIY: /Ry = T/Ry + 1/R, + ... + 1/R,
o diRY = oi¢ll 2220 UM I
o MdIE = HURJAYAI YERIIHI id UHILIHI [dedl[=d

° SEVdIE= fsdold Ydieidi 4410

"4zl gls: "RISE-VICE" - Resistance Increases in Series, Voltage Is Constant in Every parallel

Wed 2() [3 HIsA]

vl A1 () BirdlYs (2) gfd (3) 2194 [las

¥AdIGi:
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216€ I
vwdleys dasgivg dd1 Hex 2a14el] HedH (A, dicz AHdl AMTUHT HIYdIHi 414 &
Ayl Vis As-sHi adl yel AsiHl aivl, ¢35 (Hz)Hi HivamMi 419 &

2194 [las ddsid-1 s A4 YI sAl HIZ dildi A4, ASS (S)Hi HIud i A1d &

43l Zls: "AFT" - Amplitude is the Full height, Time period is the Total cycle

yed 2(6i) [4 His]

10Q, 20Q ¥4 30Q 2222 sieilHi VsIA O w14 dH4 100V A1 AN 241 8. 21id] (1) HHeR UldRid (2)
alS2 sé2 (3) e2s 2A222Mi Ui Siu. (4) €25 2AA222Mi UIdR did.

¥dIG
visld:
[
+--[10Q]--[20Q]1--[30Q]--+
| |
(100V) |
| |
R e +
Gsd:
ufaiel Jeldzl ulReny
AU AU R =10Q +20Q + 30Q 60Q
alse s22 | = 100V/60Q 1.67A
10Q Hi iy V;=1.67A x 10Q 16.7V
20Q Hi 9IRSy V, =1.67A x 20Q 33.3V
30Q Hi diy Vs =1.67A x 30Q 50.0V
10Q Hi vig: P,=1.672x10 27.8W
20Q Hi vige P,=1.672x 20 55.6W
30Q Hi vlgR P,=1.672x30 83.4W

43 gls: "RECVP" - Resistances Equivalent Causes Voltage and Power division

yed 2(s) [7 HIsRi]

dd gl 24 ds2? sIRIRAM A1 s A2 Hi A.C AHMAl.

¥AdIGi:
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2l aRiel] alSeHi AC wdi e

Yy diaifeisdiil:

S22 Vi U1 VISt 12 Pd-§35 (BiS-dGISSIHI) Sid &
alS2 gl [RaHd uia- s2 9: V= IR

YIgR éH2ll $siRIS ¢y 9 (P = VI)

sig Ruils2d uigrAi guriel -eil

ylgR §s22 =1 (cos p = 1)

N

) (3
dasiy:

[ [ M ([
/ N/ N/ \/ \\
/ \

|

|

!/vvv

/A A\
\ \

A%
|
|
|

--- Voltage waveform

—-—- Current waveform (identical phase)

dse? SIRIIUIN:

|

|

V (voltage)
|

|

I

| I (current)
|

|

43l gls: "PARVIP" - Pure AC Resistor has Voltage In Phase with current

yad 2(H) OR [3 HIs?i]

AY

QwIRid s2i: (1) A1sd (2) siH §s22 (3) uls §s2?

¥dIGi:
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216€ Qv

Agsd Alddl dasivg u1s yel Y-21dd 21311 [cigal] d s [ig el

i §s22 AC dagivdl RMS Y@iI 2122121 H&I 121 2JLlid? (lgH dd Hiz = 1.11)
uls §se2 AC ddsiH-1 HetH Yl RMS He 118iH] dJelid? (1€ dd HI2 = 1.414)

443 gls: "CFP" - Cycle Finishes a Pattern, Form Factor = Vrms/Vavg, Peak Factor = Vmax/Vrms

yed 2(6i) OR [4 HISA]

200, 30Q i4 50Q 2222 AHid2 Ad WisIAdl © 4 dHd 60V A @I HIudIHi 21d 8. di (1) €25 AA222Hi2] IR
adi wdie (2) 5@ s22 (3) A4 UldRia (4) €25 AA22mi vIgR did. 2Aidl.

¥AdIGi:

visld:
[

—[20Q]—

| .
—] ;
| |
(60V) 3001 |
| |

|  Lrsoei— |
| |
Gsd:

uRHiel djeidil uReny
20Q Hi s22 [, = 60V/20Q 3A
30Q Hi s22 [, = 60V/30Q 2A
50Q Hi s?2 I3 = 60V/50Q 1.2A
sd s2 I=3A+2A+1.2A 6.2A
AU AHURIY 1/Req = 1/20 + 1/30 + 1/50 9.68Q
20Q Hi vidR P, =60V x 3A 180W
30Q Hi vy P, =60V x 2A 120W
50Q Hi vlg2 P, =60V x 1.2A 72W

43 gls: "VICTIM" - Voltage Is Constant, Total current Is the Measure (in parallel)
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yed 2(s) OR [7 HisA]

N\ C

dagiy 14 dse? sIRIRAM 212 s Suld22Hi A.C 24wdl.
SUIG:
2l SURicly lSami AC i e
Yy digifCisdiii:
o 532 gicewell 90° WUPIA I ©
o 5Y[A2ly Ruisz- Xc = 1/(2nfC)
o i3 [i(s29 uldR (A[S24 UigR H4é])
* Yig $522 = 0 (Gl1a1)

. (4 \
® HYLIUSs g2 14 @RI YU = 0

dagid:
| M M M M
| /N / N/ N\ / \
|/ N/ N/ \/ \
= v v v e
|/ \ \ \ \
| / \ \ \ \
|/ \ \ \ \
T 03 0
| | | |
I | | |
| /\ /N /\ Vvoltage
| /N / \ / \
| / N/ N/ \
ds2? SIAIRAIM:

I (current)

|
|
|
|
[
|
|
|
V V (voltage)

43 gls: "CLEAR-90" - Capacitive Load has Electrical Angle Reaching 90° (current leads voltage)
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yed 3(H) [3 Hiswi]

vied[do1 dagi HI2 BHIRVAHVIY d@Y 24 2idy A&l vl 241l daal duH] sirjal @il

SdIG:
2I6€ vl sirjd
RMS dey| 32 HlH 2sd2 dey - A4 &l[221 g§s2 viug DC Yy Vrms = 0.707 x Vmax (211g4 dd HI2)
ART AR] el Us €2l dHIM gre2[12 HRII R0 Y& Vavg = 0.637 x Vmax (14 dd HI2)

443l gls: "RAM" - RMS Averages the Mean square (RMS = 0.707xVmax, AVG = 0.637xVmax)

yed 3(6i) [4 His]

.2l.522 i=25 sin(314t). di (Q) R.AAH.AA¥ SlHd () vid¥ dey (3) g (¥) 2194 vlElus
SUIGH:

2d ¥Hls2er: i = 25 sin(314t)

uRuiel speid?l ulReny
HedH YR Imax =25 A 25A
RMS 3 Irms = Imax/y2 = 25/1.414 17.68 A
222121 Y lavg = 2lmax/m = 2x25/3.14 15.92 A
sieily ig[d w =314 rad/s 314 rad/s
Ig[d f=w/2m =314/6.28 50 Hz
UMY AU (e T=1/f=1/50 0.02s

43l Zls: "SMART" - Sine's Maximum divided by root 2 equals RMS Then 2/mt for Average

yed 3(s) [7 HISR]

AaRigliq 2212 WSIRI AHWMA] i 2212 FSILIHI dIRY A4 52d dRAA] 2icid o Als2el didi.
G

IR (Y) wisier:
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R1 R2 R3

2212 wisield] diaifCisdidii:

o SRl HARIY] AMIR [GIg (R2e) U FISIRIEI &
o dlig diR (VL) = /3 x $33 di% (Vph)
o digd s22 (IL) = 5% s22 (Iph)
e 2id[dd dis Hi2: IL = Iph
* SEYIUR =3 x §BUIAR
anfeilds icia:
o 5% die: Vph = VL/J3
o $%s22: Iph=IL
o igldd Haridl dis Hi2: Iph = Vph/R
e qail: IL = VL/(J3xR)

42l 2ls: "SLIP-3" - Star Line current Is Phase current, Line voltage is Phase voltage times root-3

yed 3(24) OR [3 HISA]

edl[do1 E.M.F. $dl 3ld G 21 & d AHAI.
SdIGH:

4221 EMF Geulgd:
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Rotating Coil in Magnetic
Field

N

Rotating Coil —> EMF

YEDTR
o Sigd ASUHIH YGis]Y gxiHi g2 ©
o 5811 U{RII 12 S (G5 GlEIY &
* 5ASUHI URAdHAI €2 EMF URd 52 &
o EMF 2118 Ue- 2442 ©: e = Emax sin(wt)

o AIY[d 224 ls u2 AHIgIRd ©

42l Zls: "FRAME" - Flux Rotation Alternates Magnetic EMF

yed 3(6i) OR [4 HISA]

e-[d21 EMF= e=100 sin2n50t. di (2) EMF ] (s34 dej (2) 2A1g[d (3) 214 s (¥) 2iajaR 2i1gfd 2iigl.
SUIGH:

A ¥Hls2er: e = 100 sin2n50t

uRuiel dleid?l uReny
Hedd EMF Emax =100V 100V
siefly ig[d w =250 = 314 rad/s 314 rad/s
AIg[d f =50 Hz (a1 avls:emial) 50 Hz
A4 Ad [ T=1/f=1/50 0.02s

Hu2l gls: "FAST" - Frequency And period are reciprocals, Sin's Top value is maximum

yed 3(s) OR [7 HisA]

VaRidi Scal wsIel 44N A4 Scal VisIRIHi diRY i sid d2A] icid  Wils2el dikal.

¥dIGL:
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Se2l (A) wisier:

R3
sel Fisieldl digifeisdiii:
o Ll AR 6iE GuHi ASIAd! &
o g gie (VL) = $%5 diss (Vph)
o dig s2 (IL) = {3 x 5 522 (Iph)
e 2id[dd d@is Hi2: Vph = VL
* SAUIUR =3 X §BYIGR
anfeilds 2icig:
e $%di@: Vph=VL
e % s22: Iph = Vph/R
e digd s22:IL =3 x Iph
e dail:IL=3xVL/R
43 gls: "DELVIr3" - Delta Equal Line Voltage, Its line current equals phase current times root-3
yied 4(1) [3 Hisl]
vl AN (Q) 4. 24,915 () Adsda (3) sasA
SdIGi:
216€ I
VY. AU UG, (Hod2HIRy oISl aulSeui }ois]a sesa G sq 6101, BiUYR-2f (AT)Hi HIVAMHI 241G
giai) &
Rasa-~ Jois]Y vURiel 2Hsel, Yoisly sas-l [GRig, AT/Wb Hi HIudMi 41d €
SAS sig/ diuidluiall uiiz ad sd oisla &ixl, doi (Wh)Hi HIudIHi A1d &

43 gls: "MFR" - MMF Flows against Reluctance like current flows against resistance

ved 4(6i) [4 HisA]

2.2 alS2 Hi viv22, visely dal iseld Uid2 HHSAI

¥dIGi:
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UIdR UsIR Ydls 14 visH Il
N2 UIgR S (VA) (529 24 R4[S29 ulde] dser ARdI0
ilsq uigR P (W) dis gll 9upddi d1d(ds SI1J-GulES UIdR
Rils2d uige Q (VAR) 200l 4 dis g Aisifdd adi uigR

ulg: [Gisier:

S

Q (Reactive Power)

S (Apparent Power)

I
P (Active Power)
2icidi:
e S=J(P2+Q?
e P=SxcosH
e Q=Sxsin®
® Yig2 $522 = cos O = P/S

43l Zls: "SPARQ" - S is Power Apparent, Real is P, Q is reactive

yed 4(s) [7 HiIs?i]

gdlses als2 da WidlRs alSad] aumeil s2i.

¥YdIGL:
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ulRuiel

Gl

(dRie

wdls

Aigi [au
HieAY

Qs

dlsxs

vl

W2lRad vivzl

s22 sdi

gdlses als2

EMF (V)

2324 (Q)

s22 (A)

V=IR

S5S522

gdfses slesui diaulid
421122

sss2a

S EAREL

gdsai sdl
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WoAlZs alsz

MMF (AT)

Raszi (AT/Wb)
sdsd (Wb)
MMF=® x S
$214242s u2lRad
Yo(3s slesui diaulid
Aley

AIHI=4 2d 6igl gu

ufiifGi(@2]

sig uilZsd sdl 4¢l

443 gls: "VIRO-MS®S" - Voltage Is to Resistance as MMF is to Reluctance, Our ¢ flows Similar

yad 4(:) OR [3 HIs?i]

SA2IAI 1611 laud1 [Ha4 o [Aeid dvil 24l

¥AdIGi:

SAMdIHI SIGH Sla4] [F4: J6iS]Y gisiHi YSdl S22 ded sdl diss glRI B4eidid (-] [Eell liedl HI2 duRiY 9,
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Fleming's Left Hand

Thumb: Force

Forefinger: Field

Middle finger: Current

Guaiar:
o id)si — il (€21l (F)
o d%Hl — jcisly &idi-] 221l (B)
o HeMl — s22- (€21l (1)

o AHidINRAI Ascilwe] dH i IR ¥ SIH S2
Hu2l gls: "FBI-Left" - Force, B-field, and I-current directions are shown by the Left hand

yed 4(6i) OR [4 HISA]

AR Y

uIg2 [Bisiel €1R] 2 dd1 €25 CId1 AHWIAIL.
SdIGH:

uig: [Bsier:
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Reactive Power Q

Active Power

\ 4

o | T »  Power Factor Angle ¢
\ Hypotenuse: Apparent
Power S

g2si:

g2s Udls isH 22

ilsd uldR P giz (W) Guiail sI s2di dixd[ds uigR

Rils2d vige Q VAR 200id V4 dis 9 AHi€ildd vid:

22 UIyR S VA P 44 Q A1 ds2?2 d=dI

uldR §s522 cos ¢ - vils2gell 2AUR2 uigR 2felidR (P/S)
Acigi:

e S2=p2+ Q2

e P=Sxcoso

e Q=Sxsing

d4u2l 2ls: "SPQR" - S is Pythagoras of P and Q, Ratio of P/S is power factor

yed 4(s) OR [7 HISA]

22sdl 214 sigddlsdl G aAd! &.244.vi5.4] duiHeill s2i.

¥AdIGi:
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ulRHiel
vl

Hs[d54
yan-

Gelsell
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2[2sdl g-ses EMF

yigfs sigaui s2241 ulRad44 sikel dlRd
EMF

(@S sasaHi ulRadH
ilds ed4ud--] ¥32 42l

21-ASIHR, g5522
= -N(d®/dt)
21(d (1 v1gR 2182

gdlsesdall HoAdlRs w4 uig

siudfisd] g-sej2s EMF

d1ss A4 Yoisly & gl e 21fdd si2el YlRd
EMF

Yoisly sas sl2ol
e olfd] %32 &

¥4222, Hie?
e =Blv
o1[d gl UIgR ¥d2214

Ms[Asael gdlsgsa viad1 Gag

443l gls: "STIM-DMOV" - STatically Induced needs Magnetic flux change, Dynamically needs MOVement

Wed 5(1) [3 HISA]

vl AILL(Q) FidIR Ad () Aid2 Udd (3) AidIR A2

¥YAdIGL:

21GE
AidR Ad
AidR Udd

AldIR v

QW

HOejd sleidicalgs FisH ¥ yusield alal « dlxuilyi 3uidRd s2 &

\

AIdIR A 2Aye ¥ s gHHi Aeil/2HidR wisidd] ¢iy ©

ASUI2 ASIAd] A4S AidR Udl ¥ Hi2] dlgul-Gaules BisH 6i-1d €

43l gls: "CPA" - Cell Produces electricity, Panel Arrays cells, Array is collection of panels

yed 5(Gl) [4 HISR]

HAWT 14 VAWT d22] i dgldd Guil.

¥YdIGi:
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ulRHiel

gl vilRvi2el

sRIgHdI

ydgdl [€en

%4222 22l

221l ¥3RAId

HYIY

Gelszeli
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¢iRasi2d ifsA [d-s 26iig4 (HAWT)

141 AHid?
G2 (35-45%)

U4l 14 s s2914] ¥32

dlZsd (s34 [d-s 26ig4 (VAWT)
S| dod
1241 (15-30%)

siguel (€21141 Udd 2121 SIH S2 €&

21921 21 U2 FHlHA1 2dR U ys] eIsiy ©
qaiR A

gl A

YIUdR-USIR, JIUIfRS iRl CUSULI dURIY € SR, Adi[Hud [S23194

43 gls: "HAVE" - Horizontal Aligns with wind, Vertical Enjoys omnidirectional wind

yed 5(s) [7 HISRi]

AIAIR UIUR W2 4l GAIS SIAIRAIH €i2] AHWIAIL

¥dIGi:

AldIR UldR [[i2H 6dis SIARIIM:

Solar Panel

> Charge

v

Battery Bank

g2si:

1.

2
3
4,
5

AldIR Udd: y2iusiel DC dlxuilyi 3uidrel

. UIF S2idR: 6i?] IfFd1 [HamA, vHiduIfd RIS

. 23] ais: yusiel 4 Y IR Ul HI2 Q1 i

g-a2?: g Gus2ell Hi2 DC 2l AC uidHi 3uidRel

dslcis geasi:

o Hil[F2R51 [@224: uigR Gauled/duzIl 25 S2 ©

o [3is sdseld: ggi2iH] dlxuil dudid] 1l 41 ©

. disd: AC disai (Gus?ell) 44 DC disal (LED dlgaa, udi)

43 gls: "SCBIL" - Solar Collects, Battery Inverts for Loads

Wed 5(1) OR [3 HiIs]

No. 17 /19
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BRI A HIZ Al Gl S3RAId 24l
SdIGI;

24 il ¥3Raud:

—_

. 2516uj; sifRid syAGI-] I ¥ e, Y4:ui 22didi vl aAdi 2]l

2. ugyel g2isi: silid syiciql ciadiell edl 44 vielldi ugye g2is &
3. ®¥ndiR uRdd: sdicid difiidl Vel sdl Al4eIGY 121 Gi¥d €IS ©
4. Qi YRl H1Id 5261 YA U2 [Hefdl 8215 ©

5. diIfAs diet: AisIAl A% & 44 uenLl ici(Ed 24119U U g21S &

442l 2ls: "SPECS" - Sustainable, Pollution-free, Economic, Climate-friendly, Secure

Wed 5(6i) OR [4 HISA]

214 2P adils2el sl w4 sig uel vis AHil.
FdIGH:

24 4% wiidiq adils2er:

Tidal

Wind

Green Energy

Solar

Geothermal
Biomass

\ A Y (4 \
AidIR 4% [daqd gld:
(3 . AR YAY N [4 \ . . \ \
o sil Rigid: sleidicaigs gsse yusield dlsuilui 3uidRd s2 ©
o g2si: AidIR Ad, Udd, g-uz, 6ie?
o GUAIdIL: 28LIIs UIgR, AHIUifIs Guaial, ulRaed
o gIAEL sig ugyel 48], Yesa 200id, Al wnge]

o HAEIAI: UM UR HIUIRd, 2213%] %32, UI2(ais vif

443l gls: "SWHBGT" - Sun Wind Hydro Biomass Geothermal Tidal are green energy types

yed 5(s) OR [7 HISA]

[dies uldz 2il22H o Hiueld Gdis SIAIRAM 1A UL
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H43l 2ls: "WGCBIL" - Wind Generates, Controller Balances, Inverter Loads
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