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Solar power

en.wikipedia.org/wiki/solar-power

Solar power is the conversion of energy from sunlight into electricity, either directly

using photovoltaics (PV), indirectly using concentrated solar power, or a

combination. Photovoltaic cells convert light into an electric current using the photovoltaic effect.
Concentrated solar power systems use lenses or mirrors and solar tracking systems to focus

a large area of sunlight to a hot spot, often to drive a steam turbine.

As of 2021, solar generates 4% of the world's electricity, compared to 1% in 2015 when

the Paris Agreement to limit climate change was signed. Along with onshore wind, the

cheapest levelised cost of electricity is utility-scale solar. The International Energy Agency

said in 2021 that under its "Net Zero by 2050" scenario solar power would contribute

about 20% of worldwide energy consumption, and solar would be the world's largest source of electricity.

Mainstream technologies

Long-distance transmission allows remote renewable energy resources to displace fossil fuel consumption.

Solar power plants use one of two technologies:

e Photovoltaic (PV) systems use solar panels, either on rooftops or in ground-mounted solar farms,
converting sunlight directly into electric power.

o Concentrated solar power (CSP, also known as "concentrated solar thermal") plants use solar thermal
energy to make steam, which is converted into electricity by a turbine.

The array of a photovoltaic power system, or PV system, produces direct current (DC) power
which fluctuates with the sunlight's intensity. For practical use this usually requires

conversion to certain desired voltages or alternating current (AC), through the use

of inverters. Multiple solar cells are connected inside modules. Modules are wired together to
form arrays, then tied to an inverter, which produces power at the desired voltage, and for
AC, the desired frequency/phase.

Many residential PV systems are connected to the grid wherever available, especially in
developed countries with large markets. In these grid-connected PV systems, use of energy
storage is optional. In certain applications such as satellites, lighthouses, or in developing
countries, batteries or additional power generators are often added as back-ups.

Such stand-alone power systems permit operations at night and at other times of limited sunlight.



10

15

20

25

30

10 NOYNWY 72 NOD)
)’aun 2%aN ,733001 )oONWH

What Is Green Building?

https://www.lousianalandcan.org/artical/The-five-principles-of-green-building/868.

Green buildings are designed, constructed, and operated to enhance the well-being of their occupants and support
a healthy community and natural environment.

When implemented holistically, these strategies serve to preserve our environment for

future generations by conserving natural resources and protecting air and water quality.

The five principles of green building are:

* Livable communities

e Energy efficiency

e Indoor air quality
*  Resource conservation

d Water conservation

Financial savings

Green building construction practices and products make homes more energy efficient
through proper, adequate insulation and air sealing. Efficient windows, appliances,
lighting and other household equipment also help add to the savings and keep your
monthly electricity bills low. Up to 65% lower! And with energy prices rising and
non-renewable fuels being depleted, an energy efficient home is asset we can all
appreciate for years to come. Water bills are also reduced through low-flow

equipment and thoughtful land use.

Healthier living

Chemicals emitted from building materials can be a potential source of health
problems if they are not properly addressed. Unfortunately, for your family's health,
formaldehyde is a known human carcinogen according to the World Health
Organization; it can also cause watery eyes, headaches, fatigue, and nausea. Green
building encourages use of products and materials that reduce or eliminate these
sources of indoor pollution. Adequate ventilation is especially important in green
building as it can reduce the potential for mold growth and buildup of allergens and
other particulates. With tighter construction of the exterior envelope, ventilation is
essential to allow excess moisture to escape so it doesn't get trapped in your home's
living space and building cavities, causing health problems for your family and

moisture damage to the building components.



SNV NI*TNI
2023 p"awn AN 1NN TYIN TN TIVWND
733001 ONRVN N0

DYNDTINDY DXNIDVLY I9DINIAD IN) :1°N2N MO

PINNDIN HX 2YND PN

2 Tnya Tunn

NN JNaID
)% 1535 HNRYNN HNNA NN
(D>1ny 8)
(SI M7n22 029N PRNDIA D2H1N)
w e .l

M2 MTINN

mMTNNN [Q]
2 R = ot
9RO MTNNN [Q'mm ] T A
m
TOMN TN [m] "
2 G=x
TOmN Y TNNN NLY [mm~]
movmn [S]
YVNPYN ON
o [A] Q
WoN [C] ot
DAl [sec] |
DN Mooy [A/mm?] ==
PN NLY [mm?]
Y DN TPNVN
)N [W - sec W J]
W=P-t
lal) [sec]
phlviy! W]



SNWNI NN NN

Y’ aWn AN ,733001 NORYO NAD)I

3 Tmoya Tunn

NN
DXPTNN NN
™I MTINN

oM

MNPNN ON

DN NPH HY 1PN MPOMN

y—=

NDN NPN SV N'ND

(VI
V] 1
[Q] I O+
T
U
a] E
O Mpn
[A]
I,=1+G-U
[S]
o+

O —

NY VYN MYNNI DIDIYN PIN

NV PIANM PIAND PV NN




LJNYNN NN PIRND
Y’ aWn AN ,733001 NORYO NAD)I

b7y a DNNNN P2 NNNN

0»2’2APN DAY NMTNNN
D9y DN MNMPNH

09y NN MNPN

VYINTILNN MO

M7 190N

mR

Y00 DIYNA YLD NTYN NDXIY
VNN 2VOHNN TIN

TOWIN r PNIN PVLINT NTYN NDXIY
TOWMIN PRI

I O XY PO OV (MHOLNN INIVD) YONN NTY

TOMWNN r PRI

4 Tmya Tuvnn

YNIN DNIYY Y9N0 PN POV NIV

Ef,
Lnax = 7 R, 1320 23y My
N Ry
P = 4 OM DIYNn NaY

7252 DNNN NIV NYYI DYDY 9N DN

-V [V]
VS
- R [9] 2 Tk
I A] Vab - 1
- 1
z R
- Vg V]
NMPVIMNIVPINI NPVIN
YINTIVIHN MI
- Fm [AT] F =N-I=H-(
m
- N
- 1 [A] 290X PN
- H [AT/m] XNI = XH(
- [m]
- I
H [A/m] H=—
2nr
- r [m]
Wb
- B —] B=uH
m2




LJNYNN NN PIRND
Y’ aWn AN ,733001 NORYO NAD)I

(M5nN5N) MPTN

ON (MSNN) MITN
PNRI (MONON) MPTN
YONNT VNI TIN
YUNN GOV

(DY MMITHINN) YVNN PN

(DMXY TN 20D 12702 (MLNN IRV PONN NTY

TN NLY

NP MPIN
yon

P9I 12N ON
TOMN TN

ZYONN HyNh NI P2 NN

NTYN MNP Pa2 DTN PYD

DY2°210 PA PN

MmO

5 Ty Jvnn

- U

- 0

- ¢

Wy
-,

[E] TIESTRSYTI
m
H 1o =4m- 107
B
1 ¢
[m] Ry "0 A
[V - sec N Wb]
D
AT ] B=—
S— A
Wb
Wb NI
_ O=—
m2 Rm
[m?]

Y3 YONR/DT XYM TOI DY Hyamin N1

[m / sec]
[C]

F=B-q-v-sina
[A]

F=B-1-{-sina
[m]
[°,rad]

DI IRV D¥DDIN NIYW 1A D90 NI

[m]

[N]



LJNYNN NN PIRND -5-
Y’ aWn AN ,733001 NORYO NAD)I

Dwmn'Ny - E[V] dD
E=-N—
dt
OO0 MM /PN - N
dd
L=N—
dI
250N YW NSy Mmxwn - L [H]
dI
E=-L—
™I MNIWD - M* [H] dt
N2
TSN OTPN -k L =R
m
2902 NIMRA TPNVRT - W [W-sec N ] E—
I (A} I [ ] M*:k L1L2
1
=—LI°
2
12002y oM VLW - M [N-m] M=B A I sin
PN MO NYY - A [m?]
ATUNONP PAY NN Mo AN pa i - 0 [°,rad] M=O I-sin0
MM MYPIN - [rad / sec]
NP MM - v [m/sec] Emax =B-A-0
121PDN oYY - R [m] v
MO MY - n [rpm] ©=R
0 27n
w=—|lw=—""—
t 60

6 TNy VNN



LJNYNN NN PIRND
Y’ aWn AN ,733001 NORYO NAD)I

DM OV O TIW

DN NAND — 0NN DY 2 T

yom MM
o1

NN DY ST T

NHNND NN — NDNN DY >IN T

7 Tyl Jvnn

DN DY DY T
NNNN S 2 Ty

MNNN P
M MPTD
mPIN

YTINIYA 2PN

YYD AN

2Oy PAON
YT PaDn
Y27 PIDN

YoM Mt

NP

MNPYN PINK Y9I MM

DY N YN NN

i [A]
Imax [Al
a [rad]
t [sec]
u(t) [V]
Unax [V]
lege  [A]
Uegr [V]

T [sec]

O [rad / sec]

f [Hz , cycles / sec]

Xy [Q]
Xe [Q]

P [W]

S [VA]

Q [VAr]
¢  [°,rad]
C [F]

@, [°,rad]
@, [°,rad]

PPNRIDIND PN DN

i(t)=Tsin(wt+a)

u(t)=Upsin(ot+a)

1
ﬁ Imax

Legr =

w =27f||T =—

XL=0)L XC=—

D’PavN

tge =—|P=Scos¢

S=P+iQ||Q=Ssin¢

29900 DTPN NPV

p
= ?(tg@l —tg¢y)
W




LJNYNN NN PIRND -7-
Y’ aWn AN ,733001 NORYO NAD)I

NPYNIN-NYN NMINYA

palv)aliviain)e)

Mmpon - I [A]
I =1Ipn
WM DN - Ly [A]
OWp)y MWW N - Uy [V] U =/3-U
yomnmn - Uy, [V]

VN0 YWIIWN

UL = Uph

IL=v3 Ty

MNN-NIN PION

YWANNTNON NNYTH POON

S [VA] S=J3 U, 1
(W]

YYNNTNON DY PADN

|
av]

P:ﬁ~UL~IL~cos<p

YYNMNTNON YANN PADN Q [VAr]

=y/3-U, -1, -sing

IVYID MYNN-NON DY DY 3219910 NYINIT DOYNN DINNN NN

C‘\

.=Ul0 ) g
¢=U| -120° —120°

=U| +120 _

120 o

cl
I

T

8 Tyl Tunn



LJNYNN NN PIRND -8-
Y’ aWn AN ,733001 NORYO NAD)I

YYIYN-1915 NN 7

- 212'231 . =ZI'ZZ+22~Z3+Z3~Z1
1 212+Zz3+Z31 12 Z3
- Z12'Z23 , =ZI-ZZ+Z2-Z3+Z3<Z1
2 212+Zz3+Z31 23 Z1
- 223-231 . =Z]-ZZ+ZQ~Z3+Z3'Z1
3 212+Zz3+Z31 31 22

Z,
73 7
3 2
93y MYOIN .8
22PN DY NN NN - ve(t) [V]
t
(t — oo M2Y) YND NHN - Vo [V] vc(t):VCoo—(VCoo—VCO)e‘r
22PN Dy >NoNNN NNN - Voo (V]
1Al - t [sec]
T=RC
Al ARy - T [sec]
9901 N¥W ON - gt A (1) = -
i 4] ip (=1 (I ~lpg)e ™
(t - 0o MAY) >NV DN - Iy [A]
2501 >NONNN ON - Iy [A] L
T=5»
R

IPNbena



DINDTINDY DONIOVY 790N Y :NPNIAN ND SNAW NIPTIN
2023 2"OWN DAX 1NN TN TIPND TIVN
733001 :)ONWY NAD)

PINNDIN HX 2YND PN

NN JNaID
N NP23990PHNA PNNDI)
)’y AN*ad
(D>11yY 9)
MY N7
) ablv)
Pt
Vp

DMOYNIPN NTVT N
(¥R) Vp =0 — 0T Nnnn

(P Ip=0 = »MNN NNNN

Vy PIYSNNI 9P .2

Vp = VY — O0TP NOINN

(Vb <Vy),Ip=0 = DMNN NNHn

Rf™Y V., Mysnna 299p »)

(Vp>V,) Vp=Ip Re+Vy - 0Tp nnnn

(Vp<Vy),Ip=0 - »MNN NDnn

2 Tyl Tunn



/N TIPI0PONT PIRNDY
Y aWN AN ,733001 NORYO NAD)I

NN 92N
NI NHN

N0 NN

DYYNTA NHN YN

D9 7D
NI ON

NN DN

DN TI 0N 1IN

PN 120N
N PADN
NY2D PaDN

DI TH)

NN MDD

PODN 712N

MIINNN DNIT N DY 5915 9200
(NTPOP) NIvIVa

DYXTI,NNIT N DY 5915 7200

3 Tymya qunn

92)0 VN

- Ay V,
AV=_
-V, [V] Vi
- Vl [V]
VO
AV:ZOlogvi
- Ay [dB]
—_ AI IO
Ap=—
- Iy [A] L
- L [A]
IO
- A [dB] Ar=20log
1
o APOAAAzLAle
PT 5 TAYV A[TA[ ST =AYy
- Po [W] P1 i RL
- Pl [W]
- R, Q]
- R [Q]
PO
- Ap [dB] Ap = IOIOgF
1
- Ayt

[Ayr[dB]= Ay [dB]+Ay,[dB]+Ay;[dB]+.....+ Ayy[dB]




/N TIPI0PONT PIRNDY -3-
Y aWN AN ,733001 NORYO NAD)I

D*POUN 1NN

Pr+Pec = P+ Pyig

(9P¥91 DINNI)Y INYIITIT NV

IC=BIB ’IE=(B+1)IB 7IE=IC+IB

QT Valivlalvin BT o [W]
DXPIDIN TN PADN - P [W]
oNPWN PADN - P [W]
NN PADN - Py [W]
VW ON - ¢ [A]
v oN - g [A]

Dvaon - Iy [A] Ic

a= E =

Bo > < < o C
I hs, hpe -y I
O * O
E

(CE) 99mWn 1219 913°N2 901190 912y NINNDI)

R 123 R9Y R 123 DY
A —hg —hg
R; hje h;. + (1 + hg) Rg
Ay hee Ry, hee Ry,
by R
R, o o0
Ry Ry Ry

4 Toya Jvnn



/N TIPI0PONT PIRNDY
Y aWN AN ,733001 NORYO NAD)I

5 Ty Jvnn

Y90 73XN

AMYNN MXN 923N

AMmYNn MND NNT ONd

NII2ND NN YvIIN

NI2NN NN DY DIDDN YXIND

Vi [Vl
Vs [Vl
Aq

AC

CMRR

Vq [Vl
Ve [V]

V999 92

V02A1V1+A2V2

TV, V=0

V1+V2
V.=

N 2
A VO VO
4T vyl v.=0 2V,
VO VO
A=V lvy=0 TV,
[ d— 1




/N TIPI0PONT PIRNDY -5-
Y aWN AN ,733001 NORYO NAD)I

19990 DN OY DI Hia DRI OINHON

MIN DNIYA HY '8N MDA N

v(t)

NS M -« [rad]
O<a=sm
WA MM B NN - () [V]
NONN DY YN TWn - Vuy [V
v(t)=V, sinot
DO DY NN DY WA TN = Vpus =V [V]
NNNN DY O10N TN -V, V] Vi
rad VAV=2—[1+cosa]
O VTN MM MPIN - o oo T
meo- ot [sec] Vi /1 sin 2a
VL:VRMS:—\/_ T—Qa+
ooN MDD - R [Q] 2V 2
onwWwN oYy poon - P (W] V2
RMS
DN Y yswnn TN - Ly [A] R
DN OV W TWN - Irgms (Al
. Vav
NIINN NN DY DO TN -V, [V] AVT Rr
. VrMms
RMS — R
Vi
Vin = 7

6 TNy VNN



/N TIPI0PONT PIRNDY -6-
Y aWN AN ,733001 NORYO NAD)I

NINN 28N 9NIY PAVN NIPA

Vi./Vin

0.7 —

\

\ ﬁ”" [o
0 nHIn
0 20 40 60 80 100 120 140 160 180

MIN DMV DOV D) NIPa .a

v(H)

ansn M -« [rad] 0<a<m
PNV NN - v(t) [V]
NN SV YSIMNN TN - Vuay  [V] v(t)=V,,-sinot
DN DY NNNN OYW W0 TWN —  Vrms=Vy  [V]
NN DY *1MN TN -V, [V] Vi =0
Vi = Vs :E\/i . sin 2a
AR 2

7 Twya Tunn



/N TIPI0PONT PIRNDY
Y aWN AN ,733001 NORYO NAD)I

Irms =

CIPIN YTN) TP MPIN [ﬂ
sec
hlal [sec]
DLW MTINN [Q]
DNIYN DY PIDN [W]
DN DY YNNI TIVN [A]
DNN OV DN TN [A]
NIIND NNN DY W7 TIVN [V]
Vi,/ Vin ooV NNN Nay Pavn NIPa
1
0.9
0.8 S
0.7
0.6
05
04 N
03 \\
02 AN
0.1
0
0 20 40 60 80 140

8 Twmya Tunn

8

in —

Ny

Rk °]



/N TIPI0PONT PIRNDY
Y aWN AN ,733001 NORYO NAD)I

NNNN DY 13900 TN
NNND DY YINNND TIVN
NNNN DY 1 TIVN
0NN DY YNNI TN
DNN DY D21 TN
DOIWN MTINN

DNIVN DY PODN

nNNN DY 2N TN
NNNN W YXIND TIVN
NN DY D1 TIVN
DN DY YNNI TN
DN OV DN TN
DOIWN MTINN

DNIYN DY PIDN

9 Tyl TYNn

[Vl
[V]
[V]
[A]
[A]
[Q]

(W]

[V]
[V]
[Vl
[A]
[A]
[Q]

(W]

DY »N

AN DIV D) I8N — SYIN-TIN NY»

Vm
Vav="2
Vm
VRrMs = B3
Vav

Iav = R
VRrMms

Irms = R

3

VRMms

- R

2V
Vav="7
Vm
VRMszﬁ
I = Vav
AVT R
L = VRus
RMS ~— R
p
p VRus
~ R

N



/N TIPI0PONT PIRNDY
Y aWN AN ,733001 NORYO NAD)I

(NNMHTNY) NYYY PN
NN 29 NN

10200 NHN TN

NI NN

(t — oo M2Y) ¥ NNN
YNONNN NNN

laks

O30 V13P

oapn NN
2apn oM
PA by

1Al

9500 DN
999010 NON

MmNV

AV

Omax

|
—

- v(t)

- ve(®

IPNbena

[V]
[Vl

[Hz]

(VI
[VI
(VI
[sec]

[sec]

[V]
[A]
[F]

[sec]

[A]
[Vl

(H]

H) K8 YN NI NHN

Omax

R-C-f

AV =

0YY 9) 9WrNa ININ NHN

Omax

AV ——
2R-C-f

DNON O2PATH INRNVN

v()=V_-(V_-V

_t
0o 0+).e T

DINPD NIV

AP DN YAP NPYL

Ic
ve(® =€‘t+VC(0)

Ic
AVe=—" At
"¢

2P NNNA DPH0 NPYV

\%
i (0= t+1.(0)

VL
Al; =— At
L™ L




DINMNI PO N NOD)
)7aun 2%aN ,733001 oONWH

ANNHD DNIN

NN
NIONIN o N9y
strike pulses [Tynbc saxxuranus JaziV o AN OPaYT
reactive power O61jast MOIHOCTD CCCRNEINEL »237 PODN
imaginary power MHMMas MOIJHOCTb Aon o)) 3,2 TN Paon
active power AKTVBHas1 MOIIHOCTD Dl 5,0 YWD PN
alternative current IlepemeHHBIIT TOK NS J;j\\ Jeal PN ON
operational amplifier OmnepauyoHHbIN YCUINTETb JLM \,.m.a.ﬁ NIV 910
switch Brixroyarens JJ-\; /CL‘“ poaN
saturation state CocTOsIHME HACBIIICHNS C’”J‘ Ul 517 280
power factor Koadduunent mowHoCTH 5 )kl folas PODN DTPN
switch IepeKI0YaTenb Jmee] JJJ TN
waveform dopma BOIHBI - A J—QJ‘ 0937 TIMNN
superposition method MeTon Ha/mo>XeHUs TOKOB ;‘5}\ ) i 739971 VOV

(MeTox cymeprosuiun)

(MXMH999ID)




	דף שער
	השאלות
	נספח א׳ לשאלה 9
	נספח ב׳ לשאלה 10
	נוסחאון בתורת החשמל לכיתה י"ג
	נוסחאון באלקטרוניקה א' לכיתה י"ג
	נספח ה׳: מילון מונחים

