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Equipment Type

Recommended
Economic Life (yvears)

Lerospace
Lpparel and fabricated textiles
Balkenes and Confectionery
Brewery
Canneries and frozen food
Cement m anufacture
Cereal, flour, grain and mill products
“hemicals and rel ated products
ilay and gypsum products
Concrete manufacture
Datry products manufactunng
Electrical equipment manufactunng
Electronic equipment manufactunng
Fabricated metal products

special tools
Food and beverage production
=pecial handling dewices
(glass and glass products

—pecial tools
Jewelry
Lumbker , wood products and fumiture
bdachinery (not listed in this sechion)
Ideat packing
ot on picture and television producton
Paint and warnish
Flastics and plastic products

cpecial tools
FPrinting and publishing
Professional and scientific instruments
Faperboard and pulp
FEubker products

—pecial tools
setni-conductor manufactunng
Eesearch and devel opment
Test equipment
Water fabrication
coft drink bottling
oteel and related products
Stone products
cugar and sugar products

(1) #o ds

10
9
12
12
12
20)
17
10
15
15
12
10
6
12
3
12
4
14
3
12
10
10
12
12
10
11
3
11
10
10
14

4
5
3
5
3
12
15
15
18
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(I sec)

oO.C.

FElectronic load s.c.

T/NN Samples

Cell
Temperature Measurement
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e HERRARERREE
Current Measurement
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Voltage Measurement
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Programmable Light
Pulse

P |

Programmable Load
Step N

Y

Measure
I,V.R
N Point

Y

N=N+l Store Data in array
IN), V(N), R(N)
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Read Array Data
I.V.R

Calculate Cell
Temperature
Equation (1)

Temp. Correction
of Current
Equation (2)

Temp. Correction
of Voltage
Equation (3)

Calculate MPP
Equation (4)

Calculate Fill-
Factor
Equation (5)

Calculate Cell
Efficiency
Equation (6)

(4) dsa
ililoal) geali (B8l Jabad al)



- EM\-

Ll oSl a8 dpulal e Amlaal) b (5o Al ol
J.\)LJM\SA\J}AMM‘\S}AJJS hjuc)ﬁj.mwm& L\s]\
U Leale J gan) Conany

M\MB}(:M\}L}»M\uujhméﬂ\)yjdﬂédq)d\cm
MJ)J\LALAA\).M‘B)&A\JMJJM\AS}JJSJJM@))&Y‘
MY 4 lae daald A oy 5 bl

B douadl) Aa1A0) 3 W6S t_ab.m;b ialall c_ﬂ:a;a\).\j\ YR ‘_g d.i)sl\ C\A.\ -z

&wd&@ﬂ@cdm\)ﬂjufjhu&wcm\ﬁjw‘
Lladl o )

A b R LS Lilanht 5 Al A8 5 clialal) 55kl c¥laa
L3S ] (500 8 g gall Ayl Lpusadil) B #) gl danld gkt g

Current (Amp)

ZZ \
\

0.4

0.2

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
Voltage (Volt)

(5)s
LAY gaa) o clla gail) gl



1.4

—&— Solar Cell (Al Mansour )
—— Solar Cell (Imported )

= = = = -
1.2
1
a
€
0.&
=
g
5
(@]
0.6
0.4
0.2
0 T T T T T T
0.1 0.2 0.3 0.4 0.5 0.6

Voltage (Volt)

(6)osa

0.7

¥ LAY saa) aa ) geaiall 48 50 8 Al L8 (ailadd 40 jlde




JJLAAAM
1) MARY E. HUDDLESTOR , Replacement cost factors ,
Economic
life estimates , percent good table and level of value adjustment
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2) MARTIN A. GREEN, Solar Cells Operating Principles,
Technology

and System Application.

3) 3497A/3054 Data Acquisition System Operating and
Maintenance

Manual.

4) Data Acquisition Documentations (Interatom).

5)The measurement and Automation catalog 2001, National
Instruments.

6) GPIB-PC user manual for IBM personal computers and
compatibles.
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Algorithm used to characterize the solar cell

1.TEMPERATURE CALCULATION BY MEANS OF PT100 SENSOR
Tcell= (Pt100a/2*Pt100b))-SQRH) ...
With
H =R/ (100.*Pt100b)-1/Pt100b+(Pt100a”*2/4.*Pt100b"2)
2. TEMPERATURE CORRECTION OF CURRENT:
Curklt=Curkl*(1+Curtemp.coeff.*(Temcal -Tcell))
3. TEMPERATURE CORRECTION OF VOLTAGE:

Volkt=Vol*(1+Voltemp.coeff.*(Temcal -Tcell)) ... (3)
4 MPP-POINT:

Maximum of Volvi(I)*Curvi(I) with I=1..Npointvi ...
5. FILL FACTOR OF THE V/I-CURVE:

Fillfac=100*Impp*Vmpp / (Isc*Voc) [%] coeennni. (5)
6.EFFICIENCY OF A SINGLE CELL:

Celleta=100*Pmpp / (Inscal*(cellarea /1E"6) [%] (6)

With
R =Resistance of Pt100 sensor
Pt100a =Coefficient of Pt100 formula
Pt100b =Coefficient of Pt100 formula
Cur =Current (raw data)
Curklt =Current(light and temperature corrected data)
Vol =voltage (raw data)
Volkt =Voltage (temperature corrected data)
Curtemp koeff =Temperature coefficient of the current
Voltemp koeff =Temperature coefficient of the voltage
Temcal =Temperature at STC (25 0C)
Tcell =Temperature at the connections of the cell
Volvi(*) =Array with the final voltage (Volkt and Uoc)
Curvi(*) =Array with the final current (Curklt and Isc)
Npoint vi =Number of points in the arrays Volvi(*) and Curvi(*)
Pmpp =Power at maximum power point (MPPpoint)
Vmpp = Voltage at MPPpoint
Impp =Current at MPPpoint
Isc =Current at 0 V (short circuit)
Voc =Voltage at 0 A (open circuit)

Cellarea = Area of asinglecell [mm"2]

.........
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