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Preface

Working for three months in Cambodia as a designer was combining my two main interests:
travelingandRSaA 3y d® Ly F GAYS aLly 2F G6St @S 6SS1a

work in a third world countryl can look back on a very good time and have a lot of good memories

about this beautiful country with its amazing people.

It all startedwhen | was busy looking for a bachelor assignment. | had found three assignments
myself but could not choose between them. A friend told me about an assignment in Cambodia
about solar energy and | was interested immediately. After contacting universitneeting was
arranged and two days later | got the assignment.

The first week in Cambodia was quite surreal. | had been travelling to the other side of the earth
before, but had never set foot in a third world country. The children in the orphanage weye ver
open, local people were very willing to help and the scenery was beautiful. After a week | bought a
motorbike to be able to go wherever | wanted. In the first few weeks a lot of research was done
which got me in close contact with the local populatioroften went out on my motor bike to
interview people or find shops in Phnom Penh. Every weekend | went to Phnom Penh or made a city
trip in Cantodia with the fellow students.

After the concepts had been created the really interesting work began. | fdadly going to the
locals with a couple of ideas about packaging, asking them what kind of design they liked and
continuously finetuning the design. Getting feedback from people with a very different background
then your own was the best part of the agsigent. | was very proud when people finally understood

all the information on the packaging and liked the design.

All this research would have been impossible without a good translator. | was lucky to have a very
good translator, named Leap, who understotdte company, understood how we thought as a
designer and translated even the smallest replies. Also the supmomn Kamworks, in Cambodia as

well as in the Netherlands, was very godthere was always time for questions.

| can look back on a vegpodtime in Cambodia and like to thank Leap for being the best translator
and a good friendand showing us the Cambodian culture. | also want tonkhArjen, br the
continuous support in Cambodia and good care even though we were a bit of trouble somdtimes.
also want to thank Henry for his very extensive support and bright attitude from the Netherlands.
CAyLftfte LQR f A1l urnadeitinforggithbléd KS & dzRSy (G az

Figurel: The students, Miriam, Martijn, Erik, Bas, me and Leap.
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Summary

This is the report of a bachelor assignment for the study Industrial Design Engineering at faculty of
Engineering Technology tite University of TwenteThe reportdescribeshe design of a packaging,

an educative game ana user manual for a lantern on solar energy in Cambodia. The design process
will be illustrated, from a field research to the design, production and testing of a prototype.

The assignment was written out by Kamworscompanybased in Cambodialhe compay was
founded in 20060y three Dutch entrepreneurs and is a spith from the foundation Pico Sobince

2001 PicoSol has beeninstalling and maintaining solar energy systems. In 200& company
developed a prototype of a lantern, the Angkor Ligfitis resulted in the establishmentof
Kamworks.The Angkor Light is a lantern that charges on solar energy and was developed for the
rural population of Cambodia. The target group is the middle chesk poor rural population of
Cambodia.

Kamwork€a f 23y A& a! TF2NRFo6ofS SySNHe FT2N) adzaidl Ayl of
the aim of the company is to create a workplace for Cambodian orphans. Kamworks wants to refine

the prototype into a real product. To achieve this goal, amongst dffiegs, a packaging is needed.

A user manual needs to be created as well. Kamworks decided to develop a game to educate people

in a playful way about the Angkor Light. Kamworks approached the University of Twente with this
assignment.

After spending the fst week on orientation, an analysis was made of Kamwadrke next step was

to conduct a participatory field research. The aim of the research wabtain qualitative as well as
guantitative informationon how the local populationview the current protdype, packaging and
games. The researgirovidedgood insights in Cambodian culture and the standard of livilext, a
market research was conducted aimed gather information on similar products on the market
today and to see how Cambodian people bugithproducts. To finish up the analysis phaae
research has been conducted to see what kind of production possibilities were at hand at Kamworks
and in the rest of Cambodia. This analysis phase resul&giogram of requirements

A large number of pekaging and game concepts were creatdgpendix C.2)Amongst the concepts

were packaging concepts ranging from a cotton bag to a plastic PVC tube and game concepts from a
board game to areducationalcomic. All concepts were evaluateting a matrix comtining ten

criteria. The five best concepts were combined with three game concepts in a morplablogic
diagram.The result of the diagram in combination wiéim evaluation, involving the locadéd to the

choice of a cardboard packaging with a board gameesdbd in it. The user manual will be printed
separately andncludedin the packaging on a sheetad paper.

The final desigstageconsisted of a continuous correlation between graphical design and evaluation
at the local population. This resulted in the final design of the packaging, user manual and game. The
design wapresented to Kamworks as a prototype as well as a digital file.

w‘ Summary



Samenvatting

Dit is het verslag van een Bacheloropdracht van de studie Industrieel Ontwerpen aan de faculteit
voor Construerende Technische Wetenschappen aan de Universiteit Twente. Het verslag gaat over
het ontwerp van een verpakking, een educatieflspre een gebruikshandleiding voor een lantaarn op
zonneenergie in Cambodja. Het ontwerptraject zal worden toegelicht, van veldonderzoek tot
ontwerpen, fabriceren en testen van een prototype van het eindproduct.

De opdracht is uitgeschreven door het beldkipmworks dat in Cambodja is gevestigd. Het bedrijf is
in 20® opgericht door drie Nederlandse ondernemers en is een-gffivan stichting Pico Sol. Na
eensinds 200laantal jaar installaties op zonrenergie gebouwd te hebben heeft het bedrijf in 2005
een prototype van een lantaarn ontwikkeld, de Angkor Lidgbaaruit is Kamworks ontstaamle
Angkor Light is een lantaarn die wordt opgeladen op zonne energie en is ontwikkeld voor de
landelijke bevolking van CambodjaDe doelgroep is de middenklasse en dene, landelijke
bevolking van Cambodija.

YIYs2Nla Aa SSy oSRNR2F YSiG rfta vyz2ddadz2 a. ShGlFFtolt
het genereren van omzet heeft het ook als doel om weeskinderen aan een arbeidsplek te helpen.
Kamworks wil nu het protype van de Angkor Light uitwerken tot een marktwaardig product. Om dit

te bereiken is er onder andere een verpakking nodig om de lantaarn te beschermen. Ook zal er een
gebruikshandleiding gemaakt moeten worden. Tot slot wil Kamworks een spel ontwildwlep

een speelse manier de werking van de lantaarn uit te leggen. Kamworks heeft de Universiteit Twente
benaderd om dit te verwezelijken.

Na een orientatieweek is er eersen analyse van het bedrijff Kamworks gemaakt. De volgende stap
was het uitvoeren va een veldonderzoekHet dbel van het onderzoek was om kwalitatieve en
kwantitatieve informatie te vergaren over de visie van de lokale bevolking op het huidige prototype,
verpakkingen en spellen. Ook werd er door het onderzoek een goed beeldégatreve de
Cambodjaanse cultuur en levensstandaard. Vervolgens is er een marktonderzoek uitgexvoerd
inzicht te krijgen welke vergelijkbare producten er op dit moment op de markt zijn en hoe
Cambodjanen hun inkopen doen. Tot slot is er gekeken naar de prethagelijikhedenbij
Kamworksen de mogelijkheden die Cambodja verder te bieden heeft op het gebied van productie.
Uit deze analysefase volgde een programma van eisen.

Vervolgens werden eegroot aantal concepten gecéerd van verpakkingen en spelletjes. Onder de
concepten bevonden zich verpakkingsontwerpen \eam katoenen zak tot een plastic buis en
spelontwerpen van een ganzenbord spel tot een educatief stripverhaal. In een matrix zijn alle
concepten aan de hand varen criteria beoordeeld. Deestevijf verpakkingen en drie spellen zijn
gecombineerd in een morphologisch schema. Het resultaat daarvan heeft er samen met een klein
onderzoek bij de lokale bevolking toe geleid dat er een kartonnen verpakking ontworpén gaa
worden met een kleurenopdruk, waar een ganzenbord achtig spel in verwerkt zit. De
gebruikshandleiding zal op een los\&tin de verpakking meegeleverd worden.

De detailleringoestond uit een wisselwerking tussen grafisch ontwerp en evaluatie bij de bevolking,
dat resulteerde in het uiteindelijke ontwerp. Hetntwerp van de verpakking, het spel en de =)
gebruikshandleidings zowel als digitaal bestand als in de vorm van een pypwiaan Kamworks
overgedragen.

- ‘ Samenvatti
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1. Introduction

The problem

About rinety percent of the population of Cambodia does not ha
access teelectricity from a power grid.Thereforeits rural population
has to rely on candles or car battery powered lighttogfulfil their
lighting needs. Kamworks is a company based in Camboaoitiat
specializesin solar energy appliances. Two years dge company
started a project ainmg at providingthe rural Cambodian population
with a solution to their powerand lighting needsA studentindustrial
Dedgn Engineering from the Technical UniversityDelft in the
Netherlands was asked toome up witha solution. Hedevelopeda
lantern that charges its battery during the day using solar ener
providing four hours of light every nighthe lantern was namedthe
Angkor Light.

J

Figure2: The Angkor Light

Thedesignwas developed into a prototype and last year Kamworks decidedfioe the prototype

into a real productThe Angkor light wasot yet readyto be launched on the Cambodian markan
electronics design had to be made for tbptimal charging and discharging of the battery. Also the
electronics for the lamp had to be improved, making the lamp more efficient. The product itself
needed to be redesigned, allowing a bigger battery, giving it better ergonomic aspects andiimgprov
other shortcomings. The producshould be sold as well so packaging was needed. To fully
understand the product a user manual had to be created. Another big issue is how to sell the
product A selling strategy had to be developed and selling locationgdhe created Kamworks
selected five students to work on this project.

The assignment

The assignmerdescribedn this report is the creation of the packagiwith possibly a holder for the
solar panelan educative game and a user manual for the Angkor Ligh&cAon planwas made to
define the assignment and a global roadnvegs set ugo complete it.

- Selected Final product

Figure3: Flowchart of structure of assignment and report

The assignment started with an analysing phaSkafpter?2). First, a short analysis of the company
Kamworks was conducted to understand how the company operadegondly, garticipatory field
researchwas conducted to gather information abouhe Cambodian people. The first goal of the
researchwasto find out what they think about the current prototype of the Angkor Light. Other
goalswere to see how and if Cambodian people play games and how they want to mount the solar
panel. Als aninsight in Cambodian culture and situation of livimgsachieved.

Follaving the field researcha market research was conducted. The goal of the market research wgs
to find out which similar products ested on the current marketAnother goal was to find out what '
kind of packaging was used and wiiay looked like. The lagjoal was tagainmore insight in how
Cambodian people buy their products. Tinext stage of the analysing phase was the evaluation o

1. IMmtroduct
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the local production capabilities. The goal of this evaluation twdid out what kinds of production
options were avdable at Kamworks or nearby, in th@apital Phnom PenhThis analysis phase
resulted in a set of requirements concerning the packaging, the game and the user manual.

A large number of ideas where turned into a lot of conceptspter 3. With the help oimatrices
and a morphologic diagram the three best concepts were selected. These three concepts were put to
the test in a small field research to find out which concept was most popular with the local

population.

The development of the final design of thagkagingchapter 4 was a continuous process of graphic
design and patrticipatory research. After every change the local population was asked to give their
opinion on the new design which resulted in another change in design. Along with the packaging, the
educational gamechapter 5 and the user manuatkapter § were developed.

Conclusions were drawn and a roadmap with recommendatichadter 8§ was set up to guide
Kamworks in the completion of the packaging, game and user manual.

°°‘ 1. Introduction



2. Analysis

In order to design a packaging, a game and a user manual gavduct, ax understanding of the
situation in Cambodia is important. Cambodia is different from the Netherlamts. alture is
different, the environment is different, even the way of shoppififfers from the way people do it in
the Netherlands.

Participatory Market Production

Orientation field research research capabilities

Requirements

Figure4: Flowchart of structure of analysis phase

After a week obrientation, the first task was to getraunderstanding of the company Kamwortks
understand the Angkor @it project and understand what the expectations of the company were
The next step was to conductparticipatoryfield research to get an insight in the ideas of the local
population about solar energy produc&market research was conductéd see howproducts were
being sold in shops and to get an idefawhich kind of productsvere availableon the Cambodian
market. The last step of the analysis phase consisted of gathering informatiot labaliproduction
capabilities because Kamworks indicatedwant to do as much work as possible to provide as much
local employment as possible.

All this research resulted in a list of requirements to guide the developing process of the packaging,
the game and the user manual.

2.1 Kamworks
Kamworks is a solar energy company in Cambao  1HA1L AND
and was fouded in 206 by three Dutch
entrepreneurs Besides being a commercic
company it aims to provide work for Cambodie
orphans as well. The company is locateshr the s
capitol of Cambodia, Phnom Penh, on tt
IANRdzyRa 2F |y 2NLKI:
OK A f RNEB y(Mainwdtka 20687) L ¢

dzt

Kampong
Chhnang’ Kampong Cham

Phnom Penh

Kampong
Speu

Kamworks

Gulf of Koh Kong

One of the three Dutchfounders is living in  raind

Cambodia permanentlyand is the general i i Kampot
manager of thecompany. A Cambodian bachelc

student is the assistant manager and embodi
the main link between the company and the loc!/9ure>: Map of Cambodia

employees Recently a project manager was added to the staff. His jebtisng up of a network of
solar shops / solar stalls indlvillages.

Takeo

With the help of four workshop employees, Kamwoitkstalled severasolar energy installations in
the last two years. The projects ranged from installing water pumps and electrifying srréll
communities to installindighting and soundystemsin churches Kamworks newest project is the c_és

development of the Angkor Light, the solar powered lantern that will provide light to the rurs
N
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population in Cambodialn 2005, Kamworks asked a student Industrial Design from the Technical
University of Delfto design a product to meet the lighting needs of the local population of Cambodia

(Boom 2005) In 2006, Kamworks asked a student from the University of Twente to do research on
possible productmarket combinationgRotman 2006)

Since one of thgoalsof the company is to create a working place for orphans, it is important to do
as much work as possible at the company itself.

The Angkor Light will be sold in fixed market stalls and mobile staksproduct will be produced as
much as possible at the Kamworks workshop in Sre Ampil. A pickup truck or van will drive large
amounts of products to a central location in Battambang and Siem Reap. From those central
locations the lamps will be transportdd small markets by motorbikes or pickup truck. The mobile
stalls will pick up the products at either the central location or a local fixed market stall. The boxes
will be stacked to a maximum height of four. No additional codes or labels are necessary.

2.2 Participatory field research
In a time span of five working days, ten interviews

have been conducted at a tekilometre radius around WS
! gm” " —

Most interviewees were in between 25 and 55 years
age and had families, all witg around the interview.
Interviewees were selected at random. Poor as well
wealthier rural people were interviewed. The
interviews took about twenty to thirty minutes eact
and the interviewees seemed to enjoy all the attentic
and questionsAll interviews were conducted by two
people.The translator did a very good job, translatir
even the smallest, but always important, replies.

As shown irFigure6, the intervewee would usually sit
opposite the interviewer, the prototype of the lamg/
would be in the middle and the translator would s
next to the interviewee. About ten people woulFigure6: Participatory field research
surround the location of the interview out of curiosity.

The research had fogoals:

e To getthe target groupgpinion about the current prototype of the Angkor Light.

¢ To get information about how and ihe target groupplay games.

e Togetan understanding on their ideas about packaging.

e To ask people where they wanted to mountsalar panel once they possessed the Angkor

Light. "

2

After the first two daydwo questions were added to the questionnaire to check the willingness Gg
0KS AYUSNDASESSa (G2 3AAEGS f2y3A¢ K APRNEG N Ay & SLIND ¥
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better insidit in the value of the answers.llAinterviewees were willing tamame all the Khmer
holidaysand were not afraid to honestly admit they did not kntive game Jalla, Jalla

After five days and ten interviews the results were evaluated to decide if the research questions
could be answered or not. The answers to the qualitative questions were very similar and contained
enough information togive a legitimate answer to the quésh. Only answers to thequantifiable
guestions are shown in table 1. Except for questions 19 and 20, the results were very unanimous. On
average 9 out of 10 interviewees shared the sar Tablel: Quantifiable results taken from the participatory
opinion. Question 19 and 20 were about spendit field research. n=10 (number of interviewees)

a large amount of mogy on a product they could
not imagine, therefore results on questioh8 and

Question Confirmation Decline Total

20 . i # (n) (n) (n)
were not very similar. 1 10 0 10
Based on the evaluation of the answers no mo (130 %O g 18
interviews were conducted and the participator 14 9 0 9
field research wasompleted It was not expected 15 10 0 10
that more interviews would give new information 17 2 8 10
to answer the research questions. All the 19 3 4 7
quantitative and qualitative questions can b 20 3 0 3
found in AppendipA.1 22 10 0 10

Overall results

Packaging

10 out of 10 people want the packaging to be a firm box. 9 out of those llLOs&ithe box to store

the lamp when it is not being used. The packaging is important to prove that the product is genuine
as well. A lot of products on the Chodian market are Chinese fakes and by having a box with the
stamp of the retailer, the risk of buying a fake product is reduced.

Solar panel mount

6 interviewees wargd to mount the solar panel on the roof. 4 wat to put the solar panel on a
dedicated chair. 8 out of 10 interviewees want to be able to store the solar panel inside when it is not
being used.

Because none of the interviewees wanted to use the packaging itself as a base for the solar panel, it
was deaed not to embed a mount for the solar panel into the packaging.

Game

PS2LJX S R2y Qi LIXl& I 20 2 pamddlieDécer vglleyball of furBpRai | ©
rope for example, but games involving a play board are very uncomif@reason ishiat there is

not a lot of money to spend on luxury goods or ganfesmited number of games that are played

are very basic and often involve throwing small roaks shoes During national holidays some
traditional gamesare playecdby adults as well as dtren.

These results show that it is very important the game should be played without the need u?f
additional items, because people are not willing to spend money on it. I

= ‘ 2. Analys
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Prototype

9 out of 10 people had never heard of solar energy before. After some egpian everybody
understood solar energy and they all understood the advantages of not having to charge the battery
in a generator shop.

None of the interviewees knew what to do with the lamp at first sight. Few noticed the tube light
inside, but even ifhey did notice, they did not know how to switch on the lamp. They like the looks
of the lamp, but had never seen anything like it before. A lot of people had problems switching on
the lamp as well, because once the on/off button is pushed, it will takeiativo seonds before the

lamp lights up.

These results show that it is important to explain the principal of solar energy on the packaging. The
packaging has to make clear what kind of product the Angkor Light is and what its functions are.

2.3 Market research

A small market researabn lanterns and photo voltaic producigas
conducted to determine what kind of products aagailableon the
Cambodian market todagnd what kind of packaging thesome
with. Another goal of this research was to find out how Cambod
people buy their poducts Rural people use three kinds of light i
the evening. The most basic wayatitaininglight is through fire. An ; :
oil lamp or lerosene lamp is used in the middle of the room, b SR &l Fo0_
provides a very flickering light, is dangerous and is vulnerable g
wind. The most widely used solution is to get light through a syst
of a car battery and a tube lighthe batteryhasto be recharged
regularly and degrades quickly due to bad quality recharg
(RECambodia 20Q4)he third option is to use a battery powere:
lantern or flashlight. The solar lantern of KamWorks wilhfthe last
group of products.

Figure7: Typical city electronics shop

Currenty there are quite a large number of lantefnsandlesand flashlights on the markefll
lanterns are quite similar and come inardboardboxes that all look alike. These products are
currently sold at all markets and in most electronics shopstekeotype box has the following
features:

e A big picture of the lamp at the front of the box

e A small user manual on the side of the box

e Explanation of features of the lamp, company details and quality standards at the back
o Different ways or situations tase the lamp on the other side of the box

'.3‘ 2. Analysis
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Figure9: Stereotype box, front: big picture, side: user manual, back: specification, other side: ways to use the product

The packaging of flashlights is more varied. Some come in small boxes, ¢
in plastic blister packaging and sorde not even have a packaging at al
Blister packaging usually does not have a big picture of the ptazlutche
front side, because the product itself will be visible. The backside is use
display product features, a user manual and some properties of the torch.
Figure8: Blister packagin¢

How Cambodian people shop

There is a big difference between people living in cities andofeetiving in the rural areas. People in
rural areas do not go out of their community often. They like to buy their products on a local market,
from a salesman they know. It is common to tell the salesman what you are looking for and he or she
will show the customer some product&very market has a selection of electronic equipment. Also,
products like eggs and fresh food are sold on mobile market stalls.

People in cities travel more and are not bound to one local market for their products. People from
the city tend to go to a street or area full of the same kind of products and ask salesmen about their
products. For people from the city as well as for rural people it is the salesman who has a lot of
influenceon what the customer buys.

If the salesman iable to explain the rules of the educational game easily it is a unique selling point
providing the buyer not only with light at night but with something to do as well.

2.4 Local production capabilities

2.4.1 Kamworks workshop

Thegoalis to do most of the work involved in producing the Angkor Light at Kamworks (see chapter
2.1). Tools forcutting plastic, paper and wood are availalde the Kamworks workshoA vacuum
forming machine is availablas well An electronics workshop is ment as well, allowing basic
electronic processingit this moment Kamwaorks hdisur employeeswho can use all the tools in the
workshop More orphans will reach the age of 18 soon and they can all work for the company

Twoblack & whitelaser printers g present, but they ardimited to printing at a4 size. Budget to
acquire new machineis availablebut the cost per packaging must be kepider $1.50 according to
the budgetfound in the report of Krane(Kranen 2007§Appendix B.2)
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Kamworks has a motorbike and a pickup truck. Three out of six employees have their own transport
and are eligible for fuel compensation.

2.4.2 Phnom Penh

Phnom Penh has 2 million inhabitants and is growing rapidly. The city hosts a big range of workshops.
Finding the right workshojs quite a challengthough The Cambodiakellow Pagesprinted as well

as online,are terribly out of date and shops mowound all the time. A big advantage is that
clusters of shops of ongpe can be foundeverywhere. Oncene shop is foundthere will bea
number ofsimilar shops around.iFabrication of printed work, plastic basic shapes and all kinds of
metals are foundthroughout the city

The Don Bosco technical scha®la schooln Phnom Pentior practical Cambodian studentsThe
schoolhas someoffset printing and cutting facilitiesA connectionbetween Kamworks and Don
Boscohas already been establishe@he school offers good prices because the work is done by
students trying to get some experience.

Eight print shops were visited in Phnom Penh. All print shops are able to make copies and print paper
up to a3 sizeTwo print shops were able to produce packagby offset pressing, but neither could

give a price quote without the final desighour out of eight print shops are able produce silk
screen prints.

Fourcardboard box manufacturers were visited in Phnom Penh. Two of the manufacturers were able
to print the packaging in one colour and at a low quality. At three out of four manufacturers it was
possible to order standard sized packaging as well as custom sized packaging. Tietendy

available at all manufacturers wasrrugated cardboard.

2.5 The requirements
There are three guidelindsr the design of the packagintpe gameand the user manual

The first guidelinesvere taken from therecommendations of thgraduation report of Stephen
Boont (Boom 2005) This report is about the initial design of thagkor Light

The second guidelines were taken fromB8XP. PAGAP is the Global Approval Program for
Photovoltaic (solar generation), a non profit international organization, dedicated to the sustained
growth of global photovoltaic markets to meet energy needs wavide in an environmentally

sound mannefP\V:GAP 2004)The lantern will be designed according to these standards and so are
the box, game and packagirtamworks wats their product to meet the PXGAP standards to
distinguish it from similar fake products from the Chinese market.

The last guideline is the information obtainatthe analysis phase.

2.5.1 Requirements resulting from the graduation report of Stephen B oom
Guidelines from the report:

- The packaging should express the functionality of the product with simple illustrations or
symbols.

! Original recommendations from graduation report of Stephen Boom: Appendix B.3
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- On the packaging an illustration of the reference of the product shape to the temples of
Angkor Wat should be put.
- At leastthe following aspects should be ablegee and read from the outside or should be
enclosed in a user guide:
e Clean solar panel once in a while. There is a lot of dust in rainy season.
e How to charge the lamp.
e Putthe solarpanel in sun, with cell side up.
e How to replace batteries.
e How to replace the light bulb.
e DO NOT put the lamp in the full sun. This will lower the life time obd#ttery.
e DO NOT put the panel in shade.
e DO NOT put the lamp on off too often in a row.
e Address of Kamworks etc.
e The mark oPVGAP
e The amount of autonomy.
e The amount of hours of light.

Almost all requirements will go to the program of requirements. It is no longer needed to inform the
user about changing the battery and light bulb because according to the report of Kiarseten
2007)the user is unable to perform this action. The mark of@AP will also not be present on the
product, because it is not allowed to use the logo before the product has been tested.

2.5.2 Requirements resulting from the PV -GAPstandards

All components must be provided with relevant documents concerning their rating, certificates and
ALISOATAOIGAZ2YA AYy GKS flFy3adzr3S 2F (GKS dzZASNJ | yRk 2
illustrations may be used where appropriate. Labeling on equipment shall be in accordance with

good ergonomic principles so that warning notices, controls, indications, testing facilities, fuses etc.,

are sensibly placed and logically grouped to facilitateastirand unambiguous identification.

A manual, including list of spare parts and tools should be provided with the product.
¢KS YlydzZZt akKrtf 06S gNAGGSY Ay 9y3IftAaK yR (KS d

o Acomplete list of all system components and sppagts, with associated manufacturers
literature, specifications and warranties,

¢ Acomplete set of electrical schematic, mechanical composition, functional block diagram
and layout,

e Battery safety requirements including maintenance/replacement procedures,

e Lampmaintenance/replacement procedures,

¢ Installation instructions that ensure proper placement of the PV module and lamp assembly.
The lamp must be installed in a protected environment to be consistent with the scope of
this specification,

e Procedures foproper system operation, including load conservation during periods of
inclement weather, and/or a low voltage disconnect event. A checklist that contains what to
do in case of a system failure shall be included. The procedures for checking that the PV %
module is not shaded and how to prevent shading must be explained,
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e Maintenance items an& tBoubleshooting guide referencing all the system components. This
must include repairs and diagnostic procedures that can be done by the supplier.

Lantern performancenust be specified in

¢ Rated average energy supply (Wh/day),

e Autonomy (days without sunshine the lantern can service the load),
e Hours of use of lamp,

e Test conditions.

2.5.3 Requirements resulting from the analysis

The packaging should cost $1,50 at most.

The packaging has to keep out dust and insects.

The packaging has to be able to withstand the weight of three full boxes.

The packaging has to be light.

The packaging has to explain the contents of the packaging.

The packaging has to help the salesman.

The m@mckaging has to prove the product is genuine.

The packaging has to stand out of current packaging designs.

The principal of solar energy has to be explained on the packaging.

The Angkor Light has to be stored in the packaging.

The materials of the packagj should be found locally.

The game has to educate the user about working with the lamp.

The three functions, torch, standing light and hanging light have to be explained.
llliterate people(25 percent of population and even more in rural aréaslDP 200§ have to be
able to understand the Angkor Light.

2.5.4 Program of requirements
The requirements from the Stephen Boom-B¥P and the analysis phase were combined and
sorted in a program of requirements.

Packaging

All information on the packaging has to be in the English and Khmer language.
Thetotal costs perpackaging shoulehot exceed$1.50.

Dust and insects should not be able to reach the product inside the packaging.
The packaging hast to maintain its shapédnen a pressure of 8 Kg is exerted equally on the top ¢
the packaging.

The weight of the packaging should not exceed 200 g.

Theprint of the packaginghas to explain the contents.

The print of the packaging should assist the salesman in sellingpttoeluct.

A proof of a genuine product has to be present.

The principle of solar energy has to be explained by the print of the packaging.
The packaging has to be able to be used for storing the Angkor Light.

The materials should be found in Cambodia.
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Game

The game has to educate about working with the Angkor Light.
The game has to be played without additional items.
The salesman should be able to explain the rules of the game in two minutes.

User manual

A user manual has to be provided witihe purchase of the Angkor Light.

A complete list of all system components and spare parts, with associated manufacturers
literature, specifications and warranties should be present.

A complete set of electrical schematic, mechanical composition, funediloblock diagram and
layout has to be present.

Battery safety requirements including maintenance/replacement procedutes/e to be present.
Lampmaintenance/replacement procedures have to be present.

Installation instructions that ensure proper placement of treolar panel have to be present.
Procedures for proper system operation, including load conservation during periods of incleme
weather, and/or a low voltage disconnect evelfiave to be present.

A checklist that contains what to do in case of a system failure shalptEsent.

The procedures for checking that treolar panelis not shaded and how to prevent shading must
be present.

Maintenance items and tBoubleshooting guide referencing lathe system componentincluding
repairs and diagnostic procedures that can be done by the supgi@ve to be present.

Information

It has to be clear that the solar panel should be clean.

It has to be clear how to charge the Angkor Light.

It has to be clear that thesolarpanel should be put in the sun, with the solar side up.
It has to be clear thathe Angkor Light should not be exposed to bright sunlight.

It has to be clear that the solar panel should not be placed in the shade.

It has to be clear that the Angkor Light should not repeatedly be turned on and off.
The address of Kamworks has to be present.

The amount of autonomyfull light strength as well as dimmebas to be present.
The amount of hours of light without charging has be present.

A reference to the temples of Angkor Wat should be present.

Rated average energy supply (Wh/daygs to be present.

The number of hours of use of the lamp has to be present.

The test conditions have to be present.

The three functionstorch, standing light and hanging light have to be explained.
llliterate people should understand the functions of the Angkor Light.
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3. Concepts

3.1 Packaging concepts and user manual

In the market research and participatory field research, a lot of different packaging methods were
observed Fifteenof the observed packaging methods wea@mbined in gpackaging matx, found in
Appendix C.ZThedifferent packaging methodsere all tesed on the individual requirements stated

in the last chapter. The result of the packaging matrix is fhat concepts stood outThe user
manual will be printed on a piece a# paper. This choice was made because a better alternative was
not found. Theuser manual will bavritten in English and Khmer and will also contain a small comic
to educate the illiterate.

Thefive packagingoncepts are stated below:

1) Aprinted glossycardboardbox; informationprinted on the outside in full colour
2) A plain brown bx;with additional printedpaper glued on

3) A plastic tube with ligPVGlike material with aditional printed paper glued on
4) A cardboard tube with lid; additional printed paper glued on.

5) A stitched cotton bagyith a label containing information

Original dawings of the concepts can be found in Appendix C.1.

3.1.1 Aprinted glossy cardboard box

The first concept is similar to the common bo:
shaped packagingA design will be printed on a
sheet of glossy cardboard. The cardboard will be d
cut and folding lines will be pressed in the material

The box can be folded and glued at KamWorks, |
an offset press is needed to produce the print.

Dust and insects wibe kept out by the closable lic
with two flaps on the slide to ensure a prope
sealing.The base will be glued together to creat
the strength needed tocarry the box and lamp

around FigurelO: A design of a printed glossy cardboard box

3.1.2 A plain brown box
The second packaging solution is quite similar to the
printed glossy cardboard box; the difference is the
material and the ability to print it in full colour. The
costs are lower because a standard size can be
chosen and printing i® onecolouronly and in lower
quality. The look of the product is less attractive
because it lookdess qualitative An additional full g
colour print can be glued on to make the packaging3
look better, but will also cost more. S

Figurell: A plain brown box
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3.1.3 A plastic tube with lid
The third solution is based around a plastic tube with a diamete!

about twenty centimetres. A plastic cap will be glum at the base
of the packaging, making suthe packaging is water proof. /
printed sheet of paper will be glued around the tube containing t
graphics and information. There will be a lid on top of tl
packaging to make the top water proof as well. Depending
costs, the paper can be plasticized as well to make the print we

proof too.
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Figurel2: Plastic tube with lid

3.1.4 A cardboard tube with lid
The fourth packaging solution is quite similar to the plastic tube with

lid; the difference is the materialf the tube, which will be cardboard
S The packaging will be lighter, but not water proof.

Figurel3: Cardboard tube with li

3.1.5 A stitched cotton bag with label N\ o

The fifth and last concept is a big cotton bag with
label containing informatiormbout the lamp.The bag
will fit loosely around thdantern, keeping dust and
insects out. The information will be printed on
separate label, attached to the bag with a rope. T
user manual will be kept inside the bag. The top of t
bag can be closedybpulling two ropes and tie them !
together with a knot. ! b

e

Figurel4: Stitched cotton bag with label
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3.2 Game concepts

After the analysis phaseodr ways of educating the usabout the Angkor Light on a playful way
were devised. The concepts were the result of memories of older games and thgdmes
observed in the market research.

Thefour gameconcepts arestatedbelow:

1) Non-powered gamea small board game about solar energy

2) Poweedd | YST | 3IYS o6FaSR 2y (GKS WSEtS{TGNR 3 YSQS
3) Explanation comic; a comic aboutagl and bad usage of the lamp and solar panel

4) Power indicator; use a power indicator to optimize solar panel performance in a fun way

3.2.1 Non-powered game

Thegeneralidea behind the nofpowered game is to give the user some information about the input
and output power of the lamp. Users will learn that the solar panel should be pointedrtsthe
sun andto keep the panel clean at all times. They will also learsave energy by dimming the light
andnot to connectlarge devices to the battery.

¢KS 3ALYS gAff o6S LIIFIESR 4 2yS aARS 2F GKS L) O
0S | ydzYoSNJ 2F WaluSLIWAy3 aildz2ySaQs Ay TFAigabe. RAFTFSNH
The purpose of the side games is to earn poift$, f f SR Wgl 1GaQ |yR 3IABS GKS
the input and output power of the lamp. The fifth colour means a safat; you can not earn or lose

Yol GGaqQd ¢KS F2dzNJ aARS 3IFYSa RAaLX @SR 2y (GKS 24

The user can not get a ne@a amount of points, since a battery cannot lose energy when it is
empty. The game is finished when the first user gets to the end of the track.

Shell Solar has developed a board game aiming to educate users about chargingl@eding
batteries. The gamis depicted irfFigurel>.

FigurelsY ¢ KS {KStft {2fF NJ Wt 26SNJ DI YSQ
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3.2.2 Powered game
The basic idea about the powered game is to hook
the solar panel to the packaging, powering the garr
This way people will automatically find out how th
panel works, if they do not do it right the game can n
0S LXIF&SR® ¢KS 3Tl YSelektb f
I YSQd ¢KS 3ILYS O2yarai
dots on the box which can be connected with a wire.
circuit board of aluminiunstrips will make sure a light
will burn when the correct aluminium dots are
connected.

KS v
I £ dzZY Ay

¢KS 3JIFYS a9t Sahiheldyht. A& RS

Figurel6: Powered game, Electro

3.2.3 Instructional comic

The instructional comic will depict two usersworking with the solar lantern. One user will do
everything right, resulting in a cosy family with light at night. The other user will do everything
wrong, resultingn a pair of eyes in the dark. The information will be presented in a graphical way,
without any text.This way any user can understand the comic.

Goodsequencedepicts the user

e Exposing the anelto the sun

e Keeping the panel clean

e Placing the panelith the right side up
¢ Pointingthe panel towardghe sun

¢ Dimming the light at night.

e Connecting nothing or a small device.

This sequence results in a picture of a cosy family, sitting around the Angkor Light.
Badsequencedepicts the user

e Placing thepanel in the shadow.

e Not cleaning the panel, resulting in a dirty panel.
e Placing the panel up side down.

e Pointing the panel away from the sun.

e Setting thelight to full brightness.

e Connecting a big TV.

This sequence results in a picture of two eyethandark.
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Another possibility is to embed a row of icons on the packaging or user manual to inform the user on
how to use the lantern. The comic style can still be used but this time there is ho sequence with a
happy or sad ending.

SR

N\ \C, 41

| l

<

Figurel?: Instructional comic

3.2.4 Power indicator

¢KS oFaAO0 ARSI Fo2dzi GKA& O2yOSLIi Aa G2 O2yySoi
packaging. The indicator can produce light, sound, motion, heat or some other kind of noticeable
output. The output of the indicator will specify how much powebéng transformed byhe solar

panel. This way people get direct feedback whilst aiming the panel at the sun. They will also notice

that cleaning the surface of the solar panel will incredsegower output. Tis indicator will result in

a fun factorin the product with people trying to get the best power output. It will also help to

optimize the performance of the lamp, the more power it gets from the sun, the more light it gives at

night.

There are a number of ways to visualia current from a solar panel. A row of LED ligbt be

used to show the amount of current from a solar panel. Also a poottersound can be used with a

scale of zero to the maximum outpufA satellite finderworks in the same way, giving the user
feedback in the shape of a sound and a moving poinderother way is to use @érmo chromic

strip® like the ones used as a battery tester label at Duracell battedesther way is to tell the user

to make the shdow created by the solar panel as big as possible, blocking as much sun as possible.
The $iadow is the indicator and if@oud or a tree is blocking the sun, the shadow will be gone.

% Battery testershttp:/electronics.howstuffworks.com/question423.htm
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It is not important the indicator will state exactly how much power will come from the solar panel. It
is more important to indicate which power output is the best under dmtualcircumstances. People
will create their ownidea about the meaning of the indicated value and will challenge themselves to

get the highest value.

Figure18: Power indicator. a row of LED§ pointer and tester strip
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3.3 Selected concept

A morphologic diagram(Appendix C.4)was
made to make combinations of game an
packaging concepts. All combinations include
user manual in English and Khmer. Thrf
combinations stood out, the nepowered game
with the glossy printed box, the nepowered §
game with the PVC tubetr lid and the non |
powered game with the cardboard tube lid.
These three combinations are quite cheap ai
all materials can be found and processed local
The powered game turned out to be toc
expensive, as well as the power indicatehich

was patented StormPatent 1996)

In order tofind out what the user thought about
the packaging concepts a small research was
up combining the packaging material with

Figurel9: Square box, PVC tube and designs

global packaging design25 randomly selected

people, aged from 8 to 6(ere involved in the research. Every person had to choose between an
existing square box and a home made plastic cylin8econdly they had to choose between four
basicgraphical designs. The first design resemtidestereotype Khmer designThe second design
resembleda western designThe third design waa flashy pastel coloured desidpecause previous
research showed people liked pastel colours and flashy designs. The fourth design was based on
Japanese designbecause Japeese products are the most technologically advanced and best
products in their eyeaccording to the market resedrc The designs can be found in Appendix C.6.

Figure20: Selecting a design (top design is the flashy des

The results are combined in a packaging material,
shape and design matrixound in appendix C.5.
The outcome of the research is that people like
square paper boxes, because it has a more solid
look. Also interviewees statihat a square box will
be more sable than a round ondn total 15 out of

20 interviewees preferred a square box instead of a
round one.Besides the square box, people also like
the flashy design, which was accountable fbrolit

of 24 votes and secondly the western design with 5
out of 24 votes. Surprisingly nobody liked the
stereotype Khmer design.

The winning concept is a combination of the non
powered game with the glossprinted cardboard
box because 75% of the interviewees wanted a
square packagingA manual will be included in
English and Khmer and will contain iastructional
comic for the illiterate.

3. Concepts
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4. The Packaging
One of themain resuls of the assignment is the desigf the packaging. A small version of the
packaging is depicted on thisgea A full size, foldut version of the packaging can be found in the

back of this booklet.

During the weeks of research it became clear that packaging in Cambaligteidifferent from
packaging in the western worldA big difference is thatni Cambodi 25% of the population is
illiterate. In rural areas that percentage is ever high&nother difference is the wagambodian
people buy products;ie salesman plays a much bigger role in this process. To accompany both the
illiterate people and the way @gbodian people buy their products, all information on the packaging

is written in English and Khmer, as well as depicted in icons. This way illiterate people undtrstand
information on the packaging and the salesman can use the packaging as a todréotlsh

information about the product.

JSosuealmanamingsaiindy,
AYB1UNs uo syuom jeqy duwej ayy,

yb17 103buy

Angkor Light

“The lamp that works on sunlight”
"nqmrgbmsmmmﬁnmwzmﬂm‘

Figure2l: Foldout of the packaging
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4.1 The design process

Research
to

Selected Collage

flashy from ERO=TEE]

versions fad

Original

-

idea -

design internet finetune

Figure22: Block chart of design process

The process of designirthe packaging started with thd y (i S NI avewits Sesigh, resulting
from the Packaging meerial, shape and design matfix 6 ! LILIS. yARthal collagédppendix
DDgl & YIRS @AlGK LIA OG dzNB &hodeh hyAht inttidielvees. 1§ KS WTE I aKe

¥
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Next,a low resolution graphical file was created to determine the global layout of the packaging. This
layout resulted in the idea of making a day side and a night sidéwo opposite sides of the
padaging. The other two sides were intended to accommodate the graphics of the game. The result
of that original idea can be se@émthe picture abovegn the right hand side dfigure23.

Theoriginal idea was developed into a full sizctor file inAdobe Illustrator. After seven versions
which can be found in Appendix D&small usereseard (Appendix D.3)vas conductd to find out

the opinion of the local populatianA full size packaging was constructed with a print of the newest
version of the packagindrigure24). Five randomlyselected families were interviewed@he selected
familieshad not beeninterviewed before.The interview took about ten minutes. The research was
aimed to find out if the interviewees understood the icons and the basic principle of solar energy.
The interviewees got to take the box with the print of the packaging in their hands and look at it for
two minutes before the questions were asked.

Angkor L|ght Angkor Light Game / ERsjiseisnsis
“The lamp that works on sunlight” ul wal
"iQRgeBismwsvoR|p:nGs)

Figure24: Design used in research.
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The outcome of the research was that all the families understood what the global meaning of the
packaging was, but some of the icons were still unclear. For example, one family had never seen a
thermometer before and did not associate it with heat. The Bghfor electric current is not widely
known either. Finally, none of the interviewees understood the icon of the dirty solar panel.

The Icons were modifiedhe contrast between the background and the icons was enhanced and the
research was conducted aga This time, all icons except for one, were clear. The icon of the dirty
solar panel was still not understood. The next day another small research was conducted to
understand how the local people would depict a dirty solar panel. A sheet of paper wedpnith

eight icons of a clean solar panel. Eight interviewees were asked to make the solar panel dirty with a
permanent marker. The result is shown in Apperidi# Finally, with the help of the outcome of the
lastresearch, an icon of a dirty solar pdicould be created.

The last step in the design process was to addthinee different positions the lamp can be used in,
move the address section to create more space for the stamp of the local retailer and remove one
set of icons which was not very ugéf

~

™l

Figure25: Continuous changing of final product
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4.2 Final graphical design

The design is very imageiented, becausethe participatory field research showed that the
interviewed peoplefound it very hard to imagine something thdyad not seen before. Solar energy
isnew to most of the people and it is very important to explain the advantages of it. The design is full
of colour as well to make it fit in and stand out of all the similar products on the market today.

The packaging has a day and a night side. On thesiday which is the front side of the packaging,

the principle of solar energy is being explained. On the night side, which is the back side, the
functions of the lantern are explained. Even the game on the right hand side of the packaging uses
the day andhight graphics.

4.2.1 Front side
The front side of the packaging is the busiaeard [

of the product inside. The Kamworks logmd D) S
product name are present and a big picture of tt |‘ WORKS'
product sits in the middle of the design. Spmgvg TR ¢

R0 4 figdo

Since most Cambodian people do not knc
anything about solar energy the principal of sol:
energy had to be explained. A ray of sunshise
depicted coming fom the sun, hitting the solar
panel and being transformeiito electricitywhich

goes to the lampSimple English and Khmer te»
dzy RSNI AySa GKS LINAYyOAL
2y adzyt A3KdG¢ FyR aLyOf

The product is made for th€ambodian market
and therefore two typical Cambodian items ar
displayed on the background; the temples «
Angkor Wat on the left and a typical Cambodic

house on the right. A N g ko I Lig ht

The function of the reflector is explained visual “The lamp that works on sunlight”
by showing the lanterninthé@ G 2 NOK ¢ L2 " SQREGBEBIISBIBORSP SN TD)

Figure26: Front side with lantern in full color

The Latin font used for the packaging is Myria
Myriad is a strong font with a modern look that fits

the modern looks of the Angkor Lighw/hen production of the packaging starts, Kamworks has to
buy the font for 35 dollat The Cambodian font is called Limon F2. This font has been used by
Kamworks before and was chosen for its clarity, even when printed very small.

% http://www.adobe.com

%‘ 4. The Packaging



4.2.2 Icons z left hand side

On the left handsideof the packaging series of
icons is placedo form a user manual for the
illiterate. This side of the packaging will also be
used by the salesmaim the shopto get buyers

to understand the functions of the producthe
address of Kamworks is prirttén English as well
as Khmeiin a whiterectanglebelow the icons.
Next to the address a space has been created for
the stamp of the local retailer as proof of a
genuine product.

The first set of icons shows the user to put the
solar panel directly intehe sun.

The second set of icons shows the user to keep
the solar panel clean.

The third set of icons shows the user to avoid
overheating the lamp.

European design, made in Cambodia Your local retailer / astiispsies
K-mworks

. bt The fourth set of icons shows the user it is

.mxm:sﬁammggmw possible to power small devicedt is not
:;ﬂ'}ada: u!mmsmm

S g recommended to powelarge devices.

CUIEEY odw €5w obw

Figure27: Left hand showing icons.

4.2.3 Back side

The back side shows the opposite of the front sic
night instead of day. The top part of the graphit
shows that the lamp gives light at night. The
references to Cambodia; the temples and t[
house; are lit up nowA father and his son shine
light in the darkness witlthe Angkor Light to show
the Angkor Light is an investment in the famitje
bottom part sums up all the big plusses of the lan
in English, Khmer and icons.

e The first row shows the principal of sole
energy, the sun shines on the solpanel
and thesolar panel powers the lamp.

e The second row showvibe lamp shining and
the possibility to power a small device like
mobile telephone or radio. %‘#‘"‘ m

e The third row shows the three different l; ﬂﬁﬂ
positions and functions of the lamp; stan
up, hang down and torch.

Sun/ [PssABY  Solarpanel / BERERN  Angkor Light Plamoie‘gsolarmllnﬂlewn
12vpC

svgREsnmRo§

Stand up / BIHBRIH mmlwmapn Torch / HIBIBEIDRS

Use the Angkor Light in three
different positions for three
different functions.

P
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4.3 Usability, protection & distribution

Most packaging in Cambodia is very basic; basic materials and basic graphics. If the package can
be used it will be thrown away. Cambodias a big pollution problefEEPSEA 200&)d anywhere

you look there is garbage. Aldloe participatory fieldresearch showed that peoplant to use the
packaging to store the lamphen not used to protect it from the children. The packaging has to keep
out dust and insects as well. The material has to be found and processed locally.

All these demands were taken into account when filling out the morphojsagkagingliagram. fie

result was a strong cardboard packaging in a conventional shape. The conventional shape has the
advantage of being cheajp produce and is known by the users. The box is perfect for storing
purposes as long as the box will be kept dry under or inside dlisédn The lid and two side flaps seal

the box so no dust and insects will enter the box.

The outer dimensions of the solar panel are 400x400x15 mm (length x width x heightjoulkee
dimensions of the Angkor Light are 150x150x250 mm (length x widthgkthelThe dimensions of

the solar panel and the Angkor Light deviate a lot. Therefore the choice has been made not to
combine both products in one packaging. The solar panel willdligered in the original box from

the factory which is made from cardbahand offers good protection from dust and insects as well.
Kamworks will put a sticker on the cardboard box

There is no permanent distribution plan for the Angkor Light yet. After discussions with Kamworks it
is most likely there will be about four maimsttibution points throughout Cambodia. All products will

be manufactured and put together at the main office near Phnom Penh. From there the boxes will be
transported with a pickup to one of the four distribution points. From the distribution points the
boxes will be transported to the local fixed market stalls either by-pjlor car. The boxes will be
stacked to a maximum height ébur boxes, so one box needs be able to bear the weight of a
maximum of three others, 6 kilograms.

4.4 Costs and production

The packaging is finished, but Kamworks decided to design a new logo. Besides a new logo there will
be another changeThedesign of the Angkor Lighill be finished after the design of the packaging,

so only renders or pictures from the prototype d¢dibe used for the current packaging. The source

file has been set up to allow changes of suatature. The only disadvantage is that a price quote is
unavailable without the finished design, even if the colours are about the same.

Without a price thered also no possibility to decide exactly which material to use and mious
possibility to decide exactly which shape the bottom and the lid of the box will get. The print house
has standard templates for boxes of all sizes and materials. When the finalgbrpittures are
present, Kamworks can decide what material and shape togugded by the requirements from this
report. A roadmap (a stefpy-step planio the final productcan be found in Chapter. 8

The packaging will be printed using offset printimge print will be cut out using a dimit machine.
Both operations will not be undertaken at the Kamworks workshop because it is not cost efficientgo
acquire the machines. The fetdit packaging will be transported to Kamworks where workers folcg,
and gluethe box together. S

The user manual will be printed on 80 grani/paper usinghe B&W laser printer at Kamworks.

8‘ 4. The Pack



5. The game

On the right side of the box a game has be:
placed to teach children how to use the Angk
Light. The game is a board game and players v
go from dot to dot using a dicevhich will be
included in the packagingrhe game board has
two sides, the left sid is the sunny day side an
the right side is the dark night side. Split by
dashed line they resemble day and night. Tl
LJ | @ SNBA ® gét /a3y maiyapoints callec
W3 0G4aQ 0S7TeiNSendHd thel tkayk3
Watts can be gained on the day side alodt on
the night side Anything can be use as a pawn,
stone or a stick for example.

The game was created as a variation of the Dut
gamecalledganzenbord.

The game rules are printed in the user manu

because they wouldake uptoo much space on Angkor Light Game/ EHSJBSQBSFISB

the packaging.

5.1 Rules
The rules are located in the user manual and are
quite simple but should be explained by the
salesman, because the buyer will probably have
experience with boardyames Basically hitting aot
withamé 2N ané YSIkya @&2dz
2N) aHéE D 5SLISYRAYI 2y Gk
youare,@2dz LJX @& | GRI atsdala®
Gy A3IKEG AL Whts. G2 f22a8S

The side games teach the player abmetting as
much power from the solar panel as possible a
saving as much power while using the Angkor Light

Day gamel teaches to aim the panel straight at the
sun to get as much power as possiiée number of
pips on the dice corresponds with the numbénghe
game. In this game for example, if you throw a 3 ol
4 the arrow aims in the direction of the sun and yc
gain mostWatts.

Day game 2 teaches to clean the solar panel, ni
game 1 teaches to dim the higto saveenergyand
night game 2 teachesoanectingbig devices drains
the battery.

Game rules are found in the user manual
Sjoismml  RBDERyIBBISpmBILED
i

Figure29: Game side

Day Game 1

Aim panel at the sun
more sun = more power

Dice1 2 3 4 56
Watts +14+24+3 +3 +2+1

Night Game 1

Dim the light
Less light = less power

Dice 1 2 3
Watts -1 -1 -2

Day Game 2

Clean the panel
Less dirt = more power

Dice1 2 3 4 56
Watts +3 +3+2+2 +1 +1

Night Game 2

Connect a device
small device = less power

123456

6

Dice1 2 3 4 5
2 -3 -3

Watts -1 -1 -2 -

Figure30: Game rules in user manual
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6. The user manual
The user manual was created as a resultha list of demands in chapter 2.&8nd the PVGAP
standards, found in B.1

The end result of the user manual is a-gptof the final user manual. Alhformation currently
available was processed in the user manual, but it is not complete yet. Only after the test phase of
the final product all the specifications and maintenance items will be clear.

The design is very simple, the contrast very highe design is made in Adobe lllustrator so the
contents can easily be changed when all the specifications are clear.

The user maual consists out of four parts.

e How to use
¢ Maintenance
o Secifications
e Game rules

How to use

The firstsections explains the us#re controls, where to connect the solar panel and the external
devicesAll possible handlings are covered in this sectiime battery status indicator will be
explained in the Battery Status Indicator Table.

Maintenance

The maintenance section contaiadvice on how to properly take care of the Angkor Light. A couple
of values could not be filled out yet because the Angkor Light has not passed the testing phase yet.
Some space has been created for extra maintenance advice resulting from further td<tieg o

Angkor Light.

Specifications

The specifications of all the components of the Angkor Light will be specified in this section.
Specifications for the battery, lamp and solar panel were available at the moment of creating the
user manual, but the amourdf autonomy and the exact daily run time are unclear.

Angkor Light Game rules
The rules for the Angkor Light Gamue placed in this section. The rules are placed on the user

manual because there was no space available on the packaging. The four sideagarpkced on
the right side of the game rules.

S‘ 6. The user manual



Figure31: User manual
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