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Abstract

The study dealt with improving the work of silicon solar cells and calculating solar radiation in the
city of Khartoum. The study aimed at ways to improve the work of silicon solar cells. The problem
of the study stemmed from the great need to use solar energy and develop the work of silicon solar
cells. The study was conducted at Omdurman Islamic University for three years. The importance of
the study is that solar energy is available and free of negative effects. The experimental method was
used to conduct the study. The study reached several results, the most important of which is that the
energy arising from solar cells is free from negative effects, and the work of solar cells can be
improved. It appeared that there is an inverse relationship between the efficiency of solar cells and
temperature, and there is a relationship between the efficiency of solar cells and the angle of
inclination of the solar cell. The study recommends further investigation into the relationship

between cell efficiency and tilt angle.
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Maximurm Power (FPmax) 400 W
Maxamurm Power Voltage {(Vmp) =249 2 vV
Maximumrm Power Current (dmp) 11 .70 A
Open Circuit Voltage (Voc) 41 2V
Short Circuit Current (Isc) 1228 A
Maxamum Series Fuse 20
Power Selection o — SvVVv
Module Application Class A
Maximum System Voltage IECI1S00WV

Electncal Rating At STC AM=1 S IRRADIANCE=1000VW/Mm~ Temp =25 C

VWARNING-ELECTRICAL HAZARD

T his module produces electricitly when exposed 1o light
Followr all applicable electrical safely precautions.
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Float Switch:
Dedicated PV Array: Prevents tank overflow
Sized to match pump and
required TDH & flow Pipe Run:
(may be high voltage) Difference in Elevation: Length and friction loss
From well head effects TDH

to top of tank B
‘ Pump Controller:
With linear current booster _ e

‘ (LCB), which optimises V & A Filtration: Tank or Cistern:

for pump Hehicvas sediment: Holds enough water
affects TDH to get through periods

Total Dynamic Head of little sun
(TDH):

Total static head,
plus friction loss from
———————— - pipes, fittings, filters, etc.

Well Depth:
To draw-down level;

e andad: Basic Components
e R of a PV-Direct Water
Pumping System

Aesadl) B8UAlL Jaxd olie diiaal Lasl) ligall (2.28) U<
I FETATIEIEEW Ul Cilaias 3 el ddiall
ia 5194 93 S Aalie bl B s dalie ki @S Sl daliee
Jadi e 48< i Ak Tl 28K
Ll 4K llaw Y daii e ddlS Al 2aK)
el & shaus el 3 gane Jarl Gl Y e 8 L Jd ardill) ¢
Al 48 Ol pd zlias Lo Lo g5 dapu LS S il B
Aaily 48 e Zlias Y < gl J) sha daglia zliag Juil) 3 503
i Adgdal Aaall s Al e 3l () il
dgjbuﬁjb\ﬁum'é;us MLAJAQ}UA)X\QAL@S;:\ASJAS LF"S\,);J\\)A:J\
la callati Lo | 0l Lyso pdal i s Aila zUias dluall
AL a5l Jas i) e 44l Jashall il saall e 4 a8 i) 43K
d_)gﬂ\ Gl z\.})&n EEWIWA| EGLH\; bt:m” GlAaa Qg ngm (2.3) d‘gh
Lnadd) A8UL oluall feua duali]
dmi'a:aj "slall dAiadl M\ (aLE.'\S\ a:\;a'.'\" o L oyt dilee Cilghads (;L_.\ﬂ\ bty dedd) ddadll Sy 8
:3 ) ddl) ol gl
Loty W lalae EDU d3aall 538 Gl ) 14 caal) 508 Gl 1
Jiall die Sy Adgall LY e dmriall sl dueS Olas de HlieV) 8 32V g tde Ll i olud) 4 g
sl algall e
G Auyiaall lalid) cilalia) Gsi sball (e lgilalinld La)l shliall Ll sagll 8 dosllaall sluall dueS -
(lsall dlaas o3 (o) 7 loaY)
LSL W) e -
oawgall Gaad) ) -
(AT alas e gl Asewsall HUaeY) Jgsen (0 slaal) dasad (msgad (3835 Jans -
(ke ol Ayl g Lalits ccide ol Alle) slaall A -
2l ALaY) Gaally (oBal adaw i Asend) diladl pe ) W) Jadug :(TDH) S Sliall g liy) Lo
A (| ROV S RV - SO - E DA PRI PRV - FE RN

www.hniournal.net (2) 33d) (3) Alaall  Amgadal) g Ailuy) a glad) Alaa 2022 o oS5 e 726 | Anda



HNSJ Volume 3. Issue 2 ‘

p - QxgxpxHr )
Pump Eff. Aleall sy tidad) 5l Lz
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Dk aasg ((inCh) dasil) gy (alitig olaal) fral D ugal) jhad (d) Glos by Sualinall sl ¢ syl (HD)
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d= /0.408L ®)
1.524

Flled) PIA e (ol pUatl L)) s (S

23 100 JSIlall ) ) e gl Cagal S8l Jalas + a8 100 JSU jeall (gl 2 Jalaw =HD

(2) ISl Jglanll sdg) Jey dnieadl) IS5l Lo Jolany oty SHSEaY) 38 Jalgms Liale Capad CaniSU satl) Jalge
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PVC CLASS 40 IPS PLASTIC PIPE
Sizes V2 in through 6 in. Flow 1 through 600 gpm.

SIZE 1% in 3z in 1in 142 in 115
oD 0.840 1.050 1.315 1.660 1.9C
1D 0.622 0.824 1.049 1.380 1.61
Wall Thk 0108 0.113 0.133 0.140 0.14
flow vadocity psi walocity psi walocity psi velocity psi wealocity
gpm fps loss fps loss fps loss fos loss fps
1 1.05 0.43 060 0.11 0.37 0.03 021 0.01 0.15
2 211 1.55 120 0.29 074 012 0.42 0.03 031
3 3.16 328 1.80 084 1.11 026 064 0.07 047
= 422 5.60 2.40 1.42 1.48 042 0.85 0.12 062
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am9Time :
Temperature=39°c
Angle = 2° Open Circuit Voltage (V,.=20V)
0Short Circuit Current (I;.=0.3A)
Resistance (R) Q V (V) 1 (A) P (w)
0 0.0 0.30 0.00
10 25 0.23 0.58
20 6.0 0.23 1.38
30 10.0 0.22 2.20
40 13.0 0.22 2.86
50 15.0 0.20 3.00
60 16.0 0.19 3.04
o0 20.0 0.00 0.00
V Vs
18
16
14
12
= 10
> 8
6
u | I
2
.1
0.23 0.23 0.22 0.22 0.2 0.19

1(A)
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(10) am deld) djaill 23l pcags (4.7) Jsan

Time :10 am Temperature= 40° ¢
. Open Circuit Voltage ((V,,=20V)
Angle = 2
Short Circuit Current (I;,=0.42 A)
Resistance (R) Q V (v) I (A) P (w)
0 0 0.42 0.00
10 4 0.40 1.60
20 9 0.40 3.20
30 13 0.40 5.20
40 15 0.38 5.70
50 16 0.32 5.12
60 17 0.28 4.76
o0 20 0 0.00
V Vs |
16.00%
14.00%
12.00%
10.00%
= 8.00%
>
6.00%
4.00%
2.00%
0.00%
39 40 43 45 48 48
I (A)
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(11) am deludl dujaill =3l muag (4.8) Jsoa

Time :11 am
Temperature= 43° ¢
Open Circuit Voltage(V,.=20V)
Angle = 2°
Short Circuit Current (I;,=0.45 A)
Resistance v | (A) P (W)
v w
R) O (v)
0 0 0.45 0.00
10 5 0.45 2.25
20 9 0.45 4.05
30 14 0.45 6.30
40 15 0.35 5.52
50 16 0.30 4.80
60 17 0.28 4.76
0 20 0 0.00
V Vs |
16.00%
14.00%
12.00%
10.00%
= 8.00%
>
6.00%
4.00%
2.00%
0.00%
40 43 45 48 48
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(12) am deludl dojaill =il mag (4.9) Jsaa

Time :12 am
Temperature= 45° ¢
Open Circuit Voltage(V,.=20V)
Angle = 2°
Short Circuit Current (I;,=0.45 A)
Resistance (R)

V (v I (A P (w

. ) *) (¥)

0 0 0.45 0.00

10 5 0.45 2.25

20 10 0.45 4.50

30 13 0.42 5.46

40 15 0.35 5.52

50 16 0.30 4.80

60 16 0.28 4.48

o0 20 0 0.00

V Vs |
0.5
0.45
0.4
0.35
__ 03
2 0.25
Z 02
0.15
0.1
0.05
0
5 10 13 15 16 16
I (A)

12am delul sic Laly sgall G 38l e (4.8) J<a
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(1) pPm deldl Lyaill 35 muags (4.10) Jsas

Time :1 pm
Temperature=48° ¢
Open Circuit Voltage(V,.=20V)
Angle = 2°
Short Circuit Current (I;,=0.40 A)

Resiste;r;ce (R) v (v) | (A) P (w)

0 0 0.40 0.00

10 4 0.40 1.60

20 8 0.40 3.20

30 13 0.39 5.07

40 15 0.36 5.40

50 16 0.32 5.12

60 16 0.28 4.48

0 20 0 0.00

V Vs

0.45
0.4
0.35
03
< 025
> 02
0.15
0.1
0.05
0

4 8 13 15 16 16

1(A)

dpm deld) i lally sgall o Akl pecagy (4.9) J<a
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(2) pm delul) djaill il s (4.11) Jsas

Time :2 pm
Temperature=49° ¢
Open Circuit Voltage(V,.=20V)
Angle = 2°
Short Circuit Current [;.=0.32 A)

Resistegce (R) v (v) | (A) P (w)

0 0 0.32 0.00

10 3 0.32 0.96

20 7 0.32 2.24

30 10 0.32 3.20

40 13 0.30 3.90

50 15 0.30 4.50

60 16 0.26 4.16

0 20 0 0.00

V Vsl

0.35
03
0.25
s 02
> 0.15
0.1
0.05
0

3 7 10 13 15 16

1(A)

2pM delull vie lally sgall G A ey (4.10) IS
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(3) Pm dcludl dujanll il maag (4.12) s

Time :3 pm
Temperature= 53° ¢
Open Circuit Voltage((V,.=20V)
Angle = 2°
Short Circuit Current (I;,=0.22 A)
Resiste;;lce (R) v (v) | (A) P (w)
0 0 0.22 0.00
10 2 0.22 0.44
20 4 0.22 0.88
30 7 0.22 1.54
40 9 0.22 1.98
50 11 0.21 2.31
60 13 0.20 2.60
0 20 0 0.00
V Vs
0.225
0.22
0.215
— 021
2
= 0.205
0.2
0.195 I
0.19
2 4 7 9 11 13
1(A)

3pm delull vie Lilly agall (G Al g (4.11) I
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el B2 50Uy V) Jalas e Blall dajay anadl) Culill 56 iag (4.13) Jsaa

() oo PMid ol [FF oSE) dalaa| 1 elisl "V;;:; (::m S’b’:::;*ﬁ
9AM 3.04 0.5067 13.6% 340.2 39
10AM 5.70 0.6786 14.01% 620.5 40
11AM 6.30 0.7000 11.98% 801.7 43
12AM 5.52 0.5833 9.39% 852.3 45
1PM 5.40 0.6750 10.40% 792.2 48
2PM 4.50 0.7031 10.40% 659.4 49
3PM 2.60 0.5909 9.17% 432.5 53

time Vs power
7
6
5
’g 4
H
a 3
2
1
0
9AM 10AM 11AM 12AM PM 2PM

ieS) 5yally el G B g (4.12) J<a
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1.6 165 | 346 5.8 0.87:1] 49.0° | 80.8° | 09.4AM | 2021 _daue!02
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