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Figure 1: Friends in Cambodia
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Figure 2: Kamworks
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Figure 3: Location of Kamworks
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Figure 4: Small mobile food shop

Figure 5: Small Cambodian shop
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Figure 8: Class in Sré Ampil




Figure 9: Book for primary school

Figure 10: Science book
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Figure 11: Certificate
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Figure 12: Examples of solar energy products
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Figure 13: Training room
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Figure 14: Lamps, switches and wiring to make
easily an electrical circuit
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Figure 15: Board with solar cells
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Figure 16: Different designs for the border
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Figure 19: Logo in the border

Figure 20: Certificate without stamps and signs
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Figure 21: Trainees
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Figure 22: Making the test

*% *%

# 4

*% ) . *

Page 17 of 43

*%



' #0 *
*
* * ) #
) *
*
# * '
*
* *
* * #
) )
* #
) * *
#
*%*
* * *
. #
) * )
#" *% * )
#:
#
)
#
‘ )
# .
) #)
# ,
* * #
*
# )
#
*
' ) )
) #
) ' *
* .
* #
1* B3#

Page 18 of 43

Figure 23: The trainees liked the way of teaching

#n
* *
#
#
)
*
# ) *
*% #
) S
* * #
) *
*
1 * #




* * ) *
) ) #
" .
* #
) # **
*
) ) *
* * .
) # ' : *
# *% ) *
) ) - #4
*
* # '
* % * ) # i
* *
) * * % #
#0 * #
*%* *
#
$
** # **k
#4
) * *% #
Figure 24: Handing out the certificates
) 1
* ) * # ' )
1 ' # *
-)
#
' *
* #
*
4 *
) #
* *% * *
#" ) * *

Page 19 of 43




) #e
) ) *
) # *
) *
#8
# .o
# #
" . . )
) *%
* #4
' #B Co#
" 2H@
*% # *
* )
Cog
n 2 1
) *% *
#
t 2% o #
.o ) #
#
. )
*
) # * *
*
C#
) )
#
x #4
' #
* @B
* * #

Page 20 of 43

#0

*% '

*%

*%

*%

)
*% #
#

** *

4

#

#

) #0

)
*
)
**
*
# *
*%

# 4



Page 21 of 43



)
#
)
)
4 '
)
)
)
+
H# "
) )
) *

Page 22 of 43

*
)
#
#
) T #
#ll
*
*
*
0
*
#
) L H#H™
*
“
*
) #

#

*%

*+



Louineau, P (2005). Guide pratique du solaire
* ) Q?# R H
+

#6 10 , #

O# 1 23# ** | * )
X[ #+ o+ *

/. #- "

) e

+ 0O 6 6 1 3#6
6 #
199 # . # 9.9 '#
1 3#
& 1 B3# /. #
199 # # # 9 9& 9
# 1. B3#
7 * 0 1 @3% /. " A
/ 6 0) # 199 # # )#
90(-DN09 A @9A 9 O#
1 @3#
% 1 23#
* # 199 #

#)H 99 9 29 # 1 23

6 & P 6 1 53# /. # #
I+ #H#S #

6 A 1 3# JE: * 6 A
0 1 3#

% 1>==23# 0 *ox #

*

*#& ! o / #
$ & 6% PO $1 3#

! " $.
#

Page 23 of 43




Additional targets

Know the function of and able to work with the
following tools:

- Crimp tool

- Multi-meter

- Screw driver

- Tape measure

- Wire cutter

- Wire stripper

- Pliers

- Compass

- Torch

- Hydrometer
Energy
Able to distinguish different forms of energy
(kinetic, electrical, thermal and light energy)

Know the function of and able to work with the
following tools:

- 12 V Soldering iron

- 12V drill or hand drill

- Hacksaw

- Hammer

- File

- Shovel

- Level

- Extension cord

- Inclinometer

- Funnel

Able to transfer one type of energy to another type

Able to understand the following quantities and
units: energy, joule, power and watt

Able to calculate with the following formula: P = E
+ t and to convert the following units: Wh and kwWh
The sun

Able to understand that the area’s latitude, cloudy
periods, humidity and atmospheric clarity affect the
amount of solar radiation an area receives

Able to know that direct radiation comes in a
straight beam and that diffuse radiation is reflected
by the atmosphere and / or scattered by clouds or
dust.

Able to understand that most solar radiation will be
absorbed when the sunbeams strike the solar
panel at a right angle

Able to know that ‘peak sun hours’ are the
equivalent number or hours each day when solar
irradiance averages 1000 W / m?

Able to know that peakpower (Wp) is the amount
of power a solar cell module can be expected to
deliver at noon on a sunny day when it is facing
directly towards the sun

Familiar with different non-electrical solar
applications (drying, cooking, etc)

Non-electrical solar energy

Solar electricity technology
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Familiar with different useful electrical solar
applications, household and professional

Able to understand that it is not possible to use
electrical solar energy when there is a constant
high energy demand, or a demand with very high
peaks

Able to distinguish the different parts of an
electrical solar system

Able to distinguish a series and parallel connection

Able to understand the following quantities and
units: voltage, voltage, current, ampere, resistance
and ohm

Able to calculate using the following formula: P =V
X1

Able to calculate using the following formula: V = |
*R

Know that there is a difference between direct
current and alternating current

Know that solar system produce direct current and
that is possible to connect DC products and that is
possible to connect AC product by using a
converter

Solar panel

Know that an array consists of solar panels and
that solar panels consist of solar cells

Able to distinguish the following kinds of solar
cells:

- Monocrystalline cells

- Polycrystalline cells

- Amorphous cells

Able to understand that the voltage over a panel
increases by adding more solar cells in series.

Know the differences between the different kinds
of solar cells

Able to understand that the current through and
voltage over a panel are at the highest when the
sunbeams strike the solar panel at a right angle

Able to understand that de current through and
voltage over a panel decrease enormously when it
is positioned in the shade or when a part of the in
series connected cells are positioned in the shade

Able to understand an 1-V curve and able to find
the short circuit current (Isc), open circuit voltage
(Voc) and maximum power point (Py,)

Know that the voltage over a panel decreases
when the temperature of the panel increases

Able to calculate the expected output of a solar
panel by using the following formula: Production
(Wh) = number of panels x peak sun hours x panel
power (Wp) x efficiency

Able to understand that energy can be saved in
the battery and used later

Know that an un rechargeable battery can be used
for one time

Know that an electrical solar energy system
requires a good battery

Know that an occasional equalizing charge
decreases the battery deterioration

Able to understand the following terms: state of
charge (%), capacity (Ah / Wh / kWh)
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Able to calculate with the following formulas: Q
(Ah)=1*TenE Wh)=Q*V

Know that there are two kinds of batteries: wet and
dry

Know that dry batteries are better for an electrical
solar system

Know that wet batteries need more maintenance
than dry batteries

Know that wet batteries have to be located in well
ventilated rooms

Acquainted with self discharge.

Able to determine the state of charge of the battery
with a voltmeter

Able to determine the state of charge with a
hydrometer

Charge controller

Know that a charge controller manages the energy
flows in an electrical solar system. so that the
harvested electricity is effectively used and so that
components are protected from damage

Able to choose a charge controller referring to:
- Maximum module current

- Maximum load current

- Low voltage disconnect

- Reconnect voltage

- Battery full disconnect

- Reverse polarity protection

- Solar charge indicator LED

- Indicator LEDs

Know that a charge controller allows the end-user
to monitor the system and locate potential system
problems

Able to understand the symbols of a charge
controller

Lamps

Know that solar systems uses PL light bulbs
normally

Know that by choosing a lamp the following issues
are important:

- the direction in which the light shines

- the amount of visible light a lamp produces

- the amount of power a lamp requires

Able to understand that the efficiency of the lamp
depends on the light production and the power a
lamp requires

Able to understand the following unit: lumen

Able to calculate the efficiency of the lamp with the
following formula: efficiency = Im /W

Able to distinguish different kinds of lamps

Wiring
Know that wiring must be chosen carefully, to
make efficient use of the energy supplied by the

Know the differences between the different lamps
with regard to efficiency

Know that wires exist in diameters 1.0, 1.5, 2.5,
4.0, 6.0 and 10.0 mm®
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solar panel
Know that solar electrical systems normally use Know that the ground is a wire with an electrical
cables of 2.5 mm? connection to the earth and normally has two

different colors

Know that the positive wire is colored red and the
negative wire is colored black

Know that a switch can be used to disconnect a
part of the system

Know that a plug can be inserted into a socket to
access power for a device

Know that fuses are devices placed in the circuit
between the battery and the controller to prevent
damage from high current

Know that in a small wire little current can flow and
in a thick wire more current can flow.

Able to understand voltage drop

Able to calculate the minimum wire diameter or Able to calculate voltage drop
maximum wire length
Able to select a suitable panel
Able to select a suitable battery
Able to select a suitable controller
Able to connect the different parts (solar panel,
battery, charge controller and lamp) of an electrical
solar system

Know that the electrolyte level and the state of
charge have to be checked every month.

Know that the battery needs an equalizing charge
every month.

Able to check the electrolyte level and the state of
charge

Know that a solar panel has to be cleaned every
week and it has to be checked if the panel does
not stand in the shade.

Know that the connections, wiring, fuses, indicator
lamps and switches have to be checked every
year

Solving problems
Able to identify and solve simple problems
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Figure 25: Drawing examples of solar energy

Figure 26: Building electrical circuits

Figure 27: Making a test
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)7,

. Stan-
Information Ave- dard
about the rage | devia-
trainees .
tion
Whaatg;(s?’}/ our 27 years 22 years 22 years 20 years 17 years 23 years
Which degree
O;zﬁr}i(;ﬁlsﬁzge 12 grade, 12 grade, 12 grade, 11 grade, 11 grade, 11 grade,
and in what 1996 2004 2005 2007 2007 2007
year?
Because |
Because | want to
Because | want to Because | Because |
Because | . know more ;
. think that know more want to am curious
Why did you want to about solar
follow the KNOW more solar about the systems know more about solar
training? about solar systems are solar and | want about the systems
energy. ~ very system and to know solar and _
important. the way to how to use system. electronics.
install it. it
Do you like to
become a 1l really
micro- dislike it / 5 1 4 5 5 4 4 155
entrepreneur in 51 really
electrical solar like it
energy?
I like to
| like it Because Because | bec_ome a
Can you Because | because | when | want to micro-
explain why want to finish high promote entrepreneu
; S want to )
you like or | like it become a experience school, | this r because |
dislike because my | technician myself want to important want other
becoming a country about solar agout learn a thing to all people to
micro- needs to system and marketing science people, so learn about
entrepreneur in use it. not a micro- skills and subject, they know it products
electrical solar entrepreneu selling Espacially and know which are
energy? r. things solar how to use used by
’ energy. it. energy from
the sun.
Amount of
trainees and
time
There were six
trainees
following the
training. Do
you think this is 1 Fewer
a good amount trainees /
or do you think 5 More 5 5 5 1 1 2 317 1204
more or less trainees
people can
follow the
training at the
same moment?
The training
We::(lgk ItDV(\;Oyou L Too
= short / 1 1 1 1 1 1 1 0
think the 5 Too long
training took
too long, too
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short or was it
okay for you?

The training
took two
weeks. Do you 11can
think you can absorb
absorb more much more
information in information 1 3 4 1 3 1 217 | 1.33
two weeks or /
provides the 5 Really
training too too much
much information
information for
two weeks?

| want more
people to
participate | The amount
in this of six is
special enough.
training
period.

What do you Sixis | want more
think is a good Six is Six trainees people to
enough for -
amount of enough. is enough. know about

trainees? me. this energy.

Content
Do you think 1Too
the training easy/
was too difficult 5Too 4 3 3 3 3 4 333 1 052
or to easy? difficult
Do you think
the training is
useful for ulse’:\#glt /
somebody who 5 Ver 5 5 5 5 5 5 5 0
is going to sell usefu)ll
solar energy
products?

11 really

Did you like the | disliked it/
training 51 really

liked it

What were the
most difficult ini
The training
and the second Calculation was a bit
most difficult s - - Practice - tough for
part of the K
It me.
training for
you?
What were the
easiest and the
second easiest
part of the
training for
you?

First part,
Installing | under- the other
- the solar - Theory. stand all the | parts were
system. lessons. not too
easy.

Calculation
s about Solar
energy, system,
installing lamp

controller, the solar SySte”.“ gnd tests. connections

system, explaining

charging calculations | DC and AC. anq
the battery. materials.

Connection
the solar
Practice, system,

theory and series

Solar
system,
connection
of the

Installation,
solar
devices and
maintaining.

Can you tell
the three things
you liked the
most?

Can you tell
the three things
you disliked the

most?
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| learned
about the
solar
system,
how to
install it and How to
K;t?(;':ljltet?‘%e _ How to how(te(?[lys’e about the insta_lll and
Under- inverter and install the more ' sol_ar maintain
What have you ; solar . materials. | | the system.
learned from standlng the system and practice know how Maintain
this training? the multi- controller how to and how to touse a the battery
’ meter. and other look after
solar cor_mect solar solar and other
devices wires. system system and usfeful
' ’ I can things
calculate
how many
panels are
needed for
a given use.
Are there other
;'g{;?seﬁté‘r’;; | like to | like to | like to | like to | like to
- learn more. | learn more. | learn more. | learn more. learn more.
you would like
to learn?
Manual
Are the 1 Really
explanations unclear / 4 5 5 5 5 4 467 | 052
clear in the 5 Really ' '
manual? clear
Are the 1 Really
illustrations unclear /
clear in the 5 Really 5 5 5 5 5 5 5 0
manual? clear
Was the text in 1 Really
the manual not useful /
useful for 5 5 5 5 5 5 5 0
) 5 Really
understanding useful
the training?
Would you like
more Zr less 1lesstext
text in the / 5 5 5 5 5 5 5 0
5 More text
manual?
'Were Fhe 1 Really
illustrations not useful /
useful for 5 Reall 5 5 5 5 5 5 5 0
understanding usefuly
the training?
Would you like 1Less
to have more illustrations
or less / 5 5 4 5 5 5 483 | 0.41
illustrations in 5 More
the manual illustrations
1 Colored
The pictures
illustrations in are not
the book were necessary
just white and /
black. Would | 5 I would 5 ! 5 5 5 5 433 | 163
you like the like
pictures to be colored
in color? pictures
1l really
Did you like the | like do not
appearance of like it/ 5 1 4 5 5 5 417 | 1.6
the manual? 5 I really
like it
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If you
experienced
unclear
explanations or
illustrations,
please mention Clear Clear Clear Clear Clear Clear
where these
are located in
the training and
why these
were unclear
If you need
more text in the Use of the Theory and
manual, can solar Installation how to
you tell on system. practice.
what issues?
| want to | want to | need text | want to
Can you tell understand know how Because | and read the
why you would . ) illustrations Because | text and the
) it clearly to install the want to . ; ;
like more or - because it want to illustrations
and | want solar know it >
less text and or o study it system clear can make know more. | assist me to
illustrations? ' more comprehen
more. correctly.
knowledge. d.
Colored
If you prefer pictures are Because Because it
colored clearer and colored Colored is easier to Because
pictures to it is easier pictures are ictures are | understand the colored
black and white to clearerand | P | th picture are
pictures, can understand easier to clearer. _the clearer.
you tell why? the study. pictures.
pictures.
If you would
like to see
more
illustrations in
the manual,
can you tell Graphs Energy Graphs Drawings Graphs Pictures
what kind of
illustrations
(graphs,
pictures,
drawings)?
Can you o o _ Becquse it Because it
explain why I like it _ I like it Becau_se it explains me clea_rly
you like or because it because describes The manual | more about describes
disli is very clear the the solar is easy to the solar how to
islike the . )
appearance of and easy to | explanation system understand. | system and install the
the manual? understand. | s are clear. clearly. _how t(_) solar
’ install it. system.
Trainer
Were the 1 Really
explanations of unclear /
the trainer 5 Really 5 5 5 5 5 5 5 0
clear clear
Did you like the dilsl'”zzfj‘"ii’ )
way of 5 really 5 5 5 5 5 5 5 0
teaching? liked it
Can you tell
why it was
clear or unclear
and which ) ) ) ) ) )
parts of the
training were
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unclear, if there

were any?
Can you tell
why you liked Makes it Makes it Makes it Many Makes it Good and
or disliked the easy to easy to easy to experiment easy to clear
way of understand. | understand. | understand. S. understand. | explanation.
teaching?
Language
Were t'he 1 Really
translations annoving /
annoying or e o 5 5 4 5 5 5 483 | 041
pleasant during Ieasar%lt
the training? P
Do you prefera | 1 Really do
Khmer not prefer /
speaking 5 Really 3 3 2 3 5 3 3.17 | 0.98
teacher? prefer
Tests
Did the 1 Not
questions of addressed
the tests atall /
address the 5 5 5 4 5 5 5 483 | 041
content of the addressed
training? very good
Where the jn?:li a’;I:y/
questions 5 3 4 5 5 5 45 | 0.84
clear? 5 Really
’ clear
Where the 1 F;izlly/ to
tests too easy 5 Reaﬁ to 3 3 3 3 3 3 3 0
or to difficult? eally
difficult
C%chyotlﬁée” Were about Because | Were about | Were about Because Were about
. the content, want to the content, | the content, the test the content,
guestions . . . .
because if study more because if because if were about because if
addressed the
they were about they were they were the lessons they were
content of the ;
L not | could calculations not | could not | could they were not | could
training good - - - -
not make it. not make it. | not make it. taught not make it.
or bad?
Some
If there were qu\t/evset:gns
unclear
uestions, can unclear
q - - because - - - -
you tell which the
questions and translator is
why?
not a
technician.
If the tests
were too easy
or too difficult, - - - - - -
can you tell
why?
Course manual
Have you ever
used a course
manual Yes Yes Yes Yes Yes Yes
before?
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waste | )
course manual 5 Reall 5 5 4 5 5 5 483 | 041
clear for you? Y
clear
Remaining
Would a video 1 Really
be helpful to not helpful
understand the | /5 Really 5 5 5 5 5 5 5 0
training? helpful
A video
If you think a related to
video will be Physic and subjects, Science Physic Techmcal
helpful, on others. especiall skills.
what subject? pecially
skills in
technique.
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