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Appendix A: Software Installation and set-up

Install software

e Insert the PC208W disk in your computer floppy disk drive
Select Add/Remove Programs from the Control Panel folder
Click Install button
Select setup.exe file
Click Finish button to begin the installation

VOQOG

Running the program .

s Click the “PC208W” icon from StarUProg'rams
o The following menu bar will be displayed

» Setup For settings, only once after installation
s Connect For monitoring collected data

s Program For program elaboration

s View To display collected data

Connection between Data Logger and Computer

The PC208W software and CR10X Data Logger are designed for data
communication using the standard RS-232C interface.

In case that a desktop computer is used, connect to the CR10X Data Logger
through the SC32A interface using a RS-232C straight cable.

When the computer to be used is laptop type, connect it to the CR10X Data
Logger using the SC929 special cable.
~ Communication parameters: 9600bps / 8bit / 1stop / parity none

Special : R5-232C
. ribbon cable Straight cable] Desktop computer
CR10X SCizA peomp
{biue color, ‘
suppiied as

CR10X SCH29 special cable Laptop computer
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Set-up (setting communication parameters)

Click on Setup-from the menu bar. This is to be done only once after

installation.
The next menu window appears.

Several entry settings, such as selection of Com Port and model and name of
Data Logger, can be done by using the buttons at the top part of the window. Only
COMI is set when the program is used for the first time.

o
i

Click on Add Device to select the Data Logger to be used. Select COM1,
which corresponds to the RS232 port used in most computers. Then click OK. Other
parameters such as the Baud Rate can be left at the default value (9600).
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The Data Logger name will be displayed. To change the name, place the
cursor on it and type the new name. The Data Logger name will be the data name
when data collection is done. After any change or input, select Save Edits to save
them. Other parameters such as the Baud Rate can be left at the default value (9600).

Data Collection, Monitoring and Graph Display

Select Connect from the menu bar. The next window appears.

ARslnloggenogame s 7
%@éﬁﬁ!&ﬁéﬂ ¢ ; ﬁ%?’ ;

e e

SaTsi

e

o' Séect from Station List the location to be connected for communication.
o “Click Collect button to start data collection.
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When Tools window is active, selected by the tab at the bottom part, the Data

logger Date/Time box will show the current date and time. If not shown, verify that

.

S InLociliisty
I=inlna#]
2alnlocdz
J=inloc#3
d=inlpc#4
Eminloc#s
B=inloc#B
?einfloc#?
Buinioesd
Saintocdd
1O=inlog#10
Mwinfoc#!1
2=inlocile
I 3=inloc#13
Tdmintoc#l 4
15=inloc#1s
16=inloc#18
J7winloe#1?
18=intocH#1B
19=inloc#l s
20=Inloc#20
21=Inloca2t
22=inloc#22
23nloek23

the Connect button at the bottom right part of the window

If Numeric is selected from Data logger Connection / Tools, the above
window appears and data can be shown in numerical display. Numeric selection will

allow monitoring data in a real time basis.

To display numerical data in this window click Add and then click on an

empty row. Then select the data to be displayed from the list and then click Paste.

If graphs is selected from Data logger Connection / Tools, real-time graphs
can be launched. This selection allows up to three graphs to be displayed
simultaneously. Graph setting, such as data setting, top and bottom limits and time

axis scaling, can be accessed by selecting Setup at the bottom of the graphs.



Displaying Coliected Data
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e Click View from the menu bar. The next file selection window appears.

o Select the file to be displayed from this window.

Data will be displayed as is shown in the following window. Data can not be

edited.

182,1998,84,1138,.
1a82,1998,84,120C, .
1a8z,1998,84, 1230, .
182,1998,84,1300,.
182,1998,84, 1330, .

182,1998,84,1600,

08

.2,1130,-94.6, 1130,-94.8, nss 60,81, 11&; :
4,.2,1200,-94,8,1290,-94.9,1227,-61. 92,”
.2,1230,-94.9,1230,-94.9,1256,-61. 16, 123{5 .
.2,1300,-94.9,1300,-94.9,1309,-61. 16,1305
.2,1330,-94.9,1336,-94.9,1330, ~61, 22, 133«&3:
,1400,94.9,1408,~55,1422,~61, 23,1480, - 6\?‘1‘

0,.2,1430,-94. 9, iﬁﬁl, -95,1431,~61.32,1430

i

.2,269 o 305, 2, 1530 95 1530 95 l 1541, 61 42, li‘

182, 1998 84, 1636,. 4269.6,.124,.2, 1600 -95, l 1600 95 l i600 -61.42
Loy Yot 5

=§5»




Appendix B
Results and caleulation from testing of solar water pumping system
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Table 19 Results and calculation from testing of PV module
(Part 1: Temperature constant, Radiation variable)

Gp =736 W/m?*, T =38 °C

R V (Volt) I ( Amp) P (watt)
0 0.5 3 1.5

1 1 3 3

2 2 3 6

3 2.5 3 7.5
4 3 3 9

5 3.5 3 10.5
6 4 3 12
7 4.5 3 13.5
8 5 3 15
9 5.5 3 16.5
10 6 3 18
11 6.5 3 19.5
12 7 3 21
13 g/ 3 22.5
14 8 3 24
15 8.5 3 25.5
16 9 3 27
17 9.5 3 28.5
18 10.5 2.98 31.29
19 il 2.95 32.45
20 11.5 L0 33.35
21 12 =55 34.2
22 12.5 2.78 34.75
23 i3 2.6 33.8
24 13.5 2.5 33.75
25 14 2.3 32.2
26 14.5 2.1 ) 30.45
27 15 1.85 27.75
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Table 19 Results and calculation from testing of PV module
(Part 1: Temperature constant, Radiation variable) (con'd)
Gy =736 W/m?, T=38°C

R V (Volt) I ( Amp) P (watt)
28 15.5 1.6 24.8
29 16 1.25 20
30 16.5 0.85 14.025
31 17 0.5 8.5
Gp = 630 W/m*, T =38 °C

R V (Volt) I( Amp) , P (watt)
0 2.45 2.45

1 2 2.44 4.88
2 2.5 243 6.075
3 3 2.42 7.26
4 3.5 2.41 8.435
5 4 2.4 9.6

6 4.5 2.38 10.71
7 5 2.35 11.75
8 5.5 2.35 12.925
9 6 2.35 14.1
10 6.5 2.35 15275
11 2 2.35 16.45
12 7.5 2.35 17.625
13 8 2.35 18.8
14 8.5 2.35 19.975
15 9 2.35 21.15
16 9.5 2.35 22.325
17 10 234 23.4
18 11 2.33 25.63
19 11.5 2.3 26.45
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Table 19 Results and calculation from testing of PV module
(Part 1: Temperatuze constant, Radiation variable) (con'd)
Gr =630 W/m’, T=38°C

R V (Volt) I ( Amp) P (watt)
20 12 225 27
21 12.5 2.2 27.5
22 13 2.15 27.95
23 13.5 2 27
24 14 1.8 25.2
25 14.5 1.5 21.75
26 15 1.2 18
27 15.5 1 155
28 16 0.7 11.2
29 16.5 0.3 4.95
30 17 0, Rk 1.7
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Table 20 Results and calculation from testing of PV module
(Part 2: Radiation constant, Temperature variable)

T=35°C

V (Volt) I (Amp) P (watt)
0.5 32 1.6
1 3.2 32
2.5 3.2 8
3 3.2 9.6
4 3.2 12.8
5 3.18 159
5.5 3.18 17.49
6 3.18 19.08
6.5 3.16 20.54
/ 3.16 22.12
8 3.14 25.12
9 3.14 28.26
9.5 3.12 29.64
10 3.1 31
11 3.06 33.66
12 3 36
13 2.8 36.4
14 2.6 36.4
15 2.2 33
16 1.8 28.8
17 1.1 18.7

18 0.2 3.6




Table 20 Results and calculation from testing of PV module
(Part 2: Radiation constant, Temperature variable) (con'd)

T=40°C

V (Volt) I (Amp) P (watt)
0.5 1.2 1.6
2 3.2 6.4
3 3.2 9.6
4 3.2 12.8
5 J, 16
6 3.18 19.08
7 3.18 22.26
7.5 3.17 23,775
8 3.15 25.2
8.5 3.14 26.69
9 2 28.08
9.5 3.09 29.355
10 3.02 30.2
16.5 2.95 30.975
11 2.92 32.12
i1.5 2.81 32.315
12 2.75 33
-y 2.65 33.7875
= N 2.5 33,125
13.75 2.3 31.625
14.25 2.05 29.2125
15 1.6 2
15.5 1.3 20.15
16 0.8 12.8

16.5 0.3 4.95
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Table 20 Results and calculation from testing of PV module
(Part 2: Radiation constant, Temperature variable) (con'd)
T=45°C

V (Volt) 1 (Amp) P (watt)
1 3.3 3.3
2 3.3 6.6
2.5 3.25 8.125
3 3.25 9.75
3.5 3.22 11.27
3.75 3.22 12.075
4 3.23 12.92
1.25 3.22 4.025
5 3.21 16.05
55 3.19 17.545
5.75 3.19 18.3425
6.5 3.18 20.67
7 3.17 22.19
1.5 3.15 23.625
3.12 24.96
9 3 27
10 2.85 28.5
11 2.6 28.6
12 2.4 28.8
12.5 2 25
13.5 1.5 20.25
14 0.85 11.9

15 0.2 3
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Table 20 Results and calculation from testing of PV module
(Part 2: Radiation constant, Temperature variable) {con'd)

T=50°C

V (Volt) I (Amp) P (watt)
0.5 3.35 1.675
0.75 3.35 2.5125
1 3.35 3.35
1.5 3.34 5.01
2 3.34 668

l P> 3.34 8.35
2.75 3.32 9.13
& 3.32 9.96
) 33 10.725
3.75 I3 1 ¥
4 | 5 v '~ ¥
4.5 3.29 14.805
S 3.28 164
5.5 3,26 17.93
6 3.24 19.44
6.5 32 20.8
7 3 217
L 3.05 22.875
8 2.9 g%y )
8.75 2.75 24.0625
% 2.5 23.75
10 2.3 23
10.5 2.05 21.525
il 1.75 19.25
11.75 1.25 14.6875
12.25 0.9 11.025
13 0.6 7.8

13.5 0.2 2.7
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Table 20 Results and calculation from testing of PV module
(Part 2: Radiation constant, Temperature variable) (con'd)

T=55°C
V (Volt) I (Amp) P (watt)
0.3 3.45 1.035
0.5 3.45 1.725
0.7 3.42 2.394
1 3.42 3.42
1.2 3.4 4.08
1.5 3.4 5.1
1.7 3.38 5.746
2 3.38 6.76
2.5 3.35 8.375
2.75 4339 9.2125
3 33 9.99
3.5 332 11.62
4 3.31 13.24
4.5 r.9% | 14.895
5 3.29 16.45
55 3.27 17.985
6 3.25 19.5
6.5 3.2 20.8
i 3.14 21.98
i 3.05 22.875
TR e 22.475
8.25 2.75 22.6875
8.75 2.4 3
9.5 2.1 19.95
10 1.65 16.5
10.5 1.2 12.6
11 1 11

ol
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Table 20 Results and calculation from testing of PV module
(Part 2: Radiation constant, Temperature variable) (con'd)

T =60 °C

V (Volt) 1 (Amp) P (watt)
0.2 3.45 0.69
0.4 3.45 1.38
0.7 3.44 2.408
0.9 3.44 3.096
1.2 3.44 4.128
1.4 ‘3.43 4.802
1.6 3.43 5.488
1.9 3.42 6.498
2.1 3.42 7.182
23 3.41 7.843
23 3.41 8.525
2.9 3.4 - 9.86
3.5 3.4 11.9

4 3.38 13.52
4.5 3.35 15.075
5 3.32 T 166
RS 3.29 18.095
6 3.22 19.32
6.5 3.19 20.735

7 3 21
%) 2.8 21
8 2.4 19.2
8.5 29 17.85
9 1.8 16.2
9.5 1.2 11.4
10 0.6 6

10.5 0.2 - 21




Table 21 Relation between the radiation and Isc and Voc

GT Isc Voc
650 33 17.5
600 3 17.5
570 2.8 17.5
530 2.5 17.5
500 e 16.8
460 2 16.2
420 1.6 13.5
380 1.4 11
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Table 22 Relation between the temperature and Isc and Voc

Voo

T Ise

30 3.25 19.5
35 3.25 18.3
40 3.35 16.7
45 34 15.5
50 3.4 14

55 Ars 12.5
60 3.5 11
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Subscript

PV
M, MO.
H

MP
Sys$
LCC
ALCC
EAC
FV
IRR
MPPT
NPV
9%
RAC

NOMENCLATURE

Descriptions

Area of solar cell

Unit water cost

Internal diameter of pipe

Hydraulic energy

Acceleration due to gravity

Global insolation over the PV generator plane
Friction head loss

The total head

Current

Interest rate

Maximum current

Length of the pipe

Hydraulic power

Power of motor

Power of PV

Flow rater

Denotes the internal rate of return (IRR).

Discount rate

Voltage

Annual water requirement
Maximum voltage

Water pumped

Density of water
Efficiency

PV array

Motor

Hydraulic

Motor and pump

System

Life Cycle Costing or

Annual equivalent life cycle cost
Equivalent annual cost

Future value

Internal rate of return

Maximumm Power Point Tracking
The net present value

Present value

Recurrent annual cost
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