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1. Introduction 

 
 
 
1.1 Presentation 
Rike Brunke, Hubert Nogal, Dániel Berényi, Murat Güsan, Adrian de la Torre, 
Léonore Hood: We are six students of different cultural backgrounds and study 
fields. Together we form a team, working on one same project: building a fully 
functional Solar Dehydrator. Every team member has a specific role in this 
project, according to each person's strengths and weaknesses. However, we value 
teamwork and work together successfully and in joint effort, sharing our 
knowledge, in order to achieve our goal. 
 
 
 
1.2 Motivation 
The choice of this project was given by the consensus of all members according to 
our individual skills as future engineers. Although the Solar Dehydrator was not 
our first option, at some point, analysing and interpreting each one of the variety 
of proposals offered by the EPS direction, we thought convenient go and develop 
this product. The demands of the briefing fitted perfectly with the team, what 
establishes a high probability of success. 
The main challenge is to innovate in the field of Solar Dehydrators. In advantage, 
we realized that its market is mostly focused and based on systems with energy 
supplies, and in terms of the non-energetic systems, there isn’t a clear path to 
follow in the field of solar versions. 
The lack of knowledge and experience in this project is not a weakness, but 
strength. It is a reliability of fresh ideas and non-common points of view to 
develop this product, such an ideal environment to break into with a new concept 
and to position our project as a benchmark in this sector. 
 
 
 
 
 



	
  

 
 
1.3 Problem 
We are tasked with building a solar dehydrator. The main obstacles of this task 
that we have to overcome are: 
▪ The dehydrator should be portable/mobile 
▪ The device should be environmentally friendly and sustainable: the control and 

monitoring unit need to be powered by solar energy, which means we have 
to use a solar panel, connected to a battery 

▪ The temperature has to be regulated and should not go above 70°: we will need 
to integrate motorized vents and possibly fans, as well as a functional 
automatic temperature sensor (programmed with Arduino)  

▪ Since we have a limited budget for the equipment, we need to plan the list of 
materials carefully and do exact research 

▪ We need to develop a marketing plan, find a market niche and a target group for 
our innovation  
 
 

 
1.4 Objectives 
Our goal is to build a fully functional, sustainable and environmentally friendly 
solar dehydrator. It should also be portable and easy to transport, so that it can be 
used in as many locations and situations as possible for an optimized use. Food 
dehydration is a process that has been used for decades and our objective is to 
develop a innovative yet simple device which gives our customers the possibility 
to do so efficiently and without wasting energy. We want to design our product so 
that it appeals to our specific target group. Next to the technical and sustainable 
part of the project, we also want to guarantee our customers that by using our 
product, they will consume food that is healthy, natural and rich in vitamins. 
In order to realize this project and fulfill all our objectives, we will do some 
intensive research, gain solid knowledge on the subject and run some tests on our 
product, to get the best results possible. 
 
 
 
 
 



	
  

 
 
1.5 Requirements 
These specific features should be included in the solar dehydrator: 
 
▪ The dehydrator should be portable/mobile (relatively light, reasonable 

dimensions, wheels) 
▪ The inside temperature should not go above 70°C 
▪ The dryer box needs to have a good isolation, so that the temperature is stable 
▪ It needs temperature sensor and motorized vents and fans, in order to regulate 

temperature and air flow 
▪ The controls should be powered by solar energy (a solar panel will be fixed on 

top of the dehydrator and connected to a battery)  
▪ The device should be environmentally and sustainable (it should not need to be 

powered by electricity, but only by solar energy)  
For the realization of our project, we also have to meet these requirements: 
▪ Use of existing equipment and/or low cost hardware 
▪ Use of open source and freeware software 
▪ Adopt the International System of Units 
▪ Be compliant with the machinery EU Directive 

 
 
1.6 Use Cases 
Following features will define our solar food dehydrator and the situations in 
which it can be used: 
- It will be portable (light-weighted and mounted on wheels) so it is easy to move 
around your garden or terrace (always move it out of the shade and into the sun) 
and to bring back inside your house in the winter or when it is raining. 
- There will be a total of 5 drying shelves in the dryer box, so relatively large 
amounts of food can be dried at the same time. However, the shelves can be totally 
removed from the dryer box, so it is possible to use only 1 or 2, if there is less 
food to dry. 
- An absorber plate is installed underneath the drying shelves, in order to take in 
the water and moisture that drips out of the food. Our product comes with two 
absorber plates: after 2-3 uses, the used, moist plate should be removed and 
replaced with the second, dry one. The moist plate can be placed on a dry surface 
in the sun and be left to dry out again. This should not take more than one day. 



	
  

- All electronic and mechanical parts are powered by solar energy (a solar panel 
will be mounted on the roof of the dehydrator). The device does not need to be 
powered by any other source. In case of low sun radiation, energy will be stored in 
a battery, so the dehydrator can still function with all its features for several hours. 
Moreover, when the temperature starts to sink, the vents will be closed in order to 
trap and keep the heat inside the dryer box. 
- In order to optimize the drying process, and thereby the results, the dryer comes 
with a built-in alarm (timer) which rings when the fruit is dried (according to 
average guidelines), a programmed temperature sensor which is connected to 
small motorized vents, which open or close automatically depending on the inside 
temperature of the box). Apart, the dehydrator is to be handled manually. 
- The dehydrator is designed to be used in countries with a reasonably high 
amount of sun radiation and low humidity during the summer and early autumn 
months, and where the climate allows you to grow your own fruit and vegetable 
outdoors. It is not designed for industrial purposes or mass production, but for 
private individuals, who own or have access to a garden or a terrace. 
 
 
1.7 Functional Tests 
In order to succeed with the full functionality of the Solar Dehydrator, the product 
has to be submitted to a variety of tests to warrant the optimum usability. These 
tests have to be not just with the proper operation of the product itself, so for the 
human interaction as well. 
Mechanical tests are the main concern. Mechanical tests involve the correct 
function of each part of the Solar Dehydrator, such as quality of the assembly, 
safety tests and so on. 
On the other hand, we have the electrical part that has to do with the autonomous 
control of the dehydration process. The handicap on this field is how to properly 
manage the variation of temperature. The Solar Dehydrator will be provided with 
built-in temperature sensors and a waste gate system for the purpose of keeping an 
ideal environment to dehydrate. Power supply tests have also to be done. One of 
the challenges of this project is to achieve the self-production and consumption of 
energy, avoiding all the contamination chain beyond energy companies. This is 
our little contribution to the world. 
Finally, usability tests are a must. Even if the dehydrator does its work properly, 
an easy and intuitive design provides the customer with confidence and 
commitment towards the product and the company beyond. 



	
  

 
 
1.8 Project Planning 
In order to establish the project plan, Work Breakdown Structure was created, in 
which entire arrangements and work division of the project are included. What is 
more, the Gantt chart was developed in order to in further phases of the project. 
Complete effort to establish WBS and Gantt chart was done with the usage of 
Microsoft Project software. The service of program was presented during Project 
Management classes. The Work Breakdown Structure of our team is presented 
below: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



	
  

1.9 Report Structure 
 

Task Description 
1 - Introduction Presentation of the main problems, 

motivation and objectives of the project 
2 - State of the art Description of different technologies 

already available on the market and 
presentation of selected one 

3 - Marketing Situation of the product and the company 
in the current market 

4 - Sustainability 
report 

Enhancement of sustainability in the 
engineering area including life-cycle and 
energy consumption analysis 

5 - Ethical and 
deontological 
concerns 

Legitimacy and legality analysis 

6 - Project 
requirements and 
product 
development 

Explanation of entire hardware and 
software and information concerning 
construction of the prototype 

7 - Conclusion Discussion about the project and further 
possible developments 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



	
  

2. State of the Art 
 
 
2.1 Introduction 
In this chapter, we will describe our product and its status in the current market. 
The aim is to give a clear overview of the design, functionalities and the 
components of our solar dehydrator, while comparing it to existing related 
products and the technologies used. In doing so, we will also justify the need of 
our product on todays market. 
 
 
2.2 Related products and market competition 
After having done some research about solar dehydrators and similar products on 
the current market, we have come to the conclusion that there are two major types 
of related products/projects: 
 
- The first is executed on a larger scale and at an industrial level, however mainly 
in developing countries: 
Companies such as “Shri Industry” and “NRG Technologists” provide the devices 
and facilities for drying large quantities of materials, using inly solar energy. 
Focusing on the example of “Shri Industry”, following observations have been 
made: Their dryers are conceived to be used on a larger agricultural level, for 
example by food processing companies (added value in foods such as fruit, nuts, 
vegetables), but also textile industries (fabric drying purposes). Their dehydrators 
are the size of small industrial greenhouses. They very much look like 
greenhouses on the outside, with a not quite transparent surface, which is however 
permeable to sunlight. There are openings on the top of the boxes, and a space 
between the material of the box and the ground enables the air to flow properly. 
The devices of “Shri industry” operate only on solar energy, and therefore avoid 
any power consumption. However, no controls or electronic components are used. 
Their goal is to manufacture modern, yet natural, sustainable and hygienic 
dehydrators. Shri Industry is based in India, their products are manufactured 
locally, and are targeted to Indian industries. 
 
 
 
 



	
  

- Do It Yourself solar dehydrators: 
As questions of health, sustainability and self-reliance take a growing place in 
developed countries around the world, more and more people show an interest in 
building their own solar dehydrator. After having done some research, it is easy to 
say that there is an increasing number of websites, books, health magazines or 
workshops dedicated to “green living” (sustainability, energy, healthy nutrition, 
etc.). Many of those platforms offer explanations, construction plans or tutorials 
for building a solar dehydrator by yourself. Companies such as “SunWorks tm” or 
“Build It Solar” even sell building kits which contain all the necessary materials 
and components. The user then has to put the device together. “Do It Yourself” 
solar food dehydrators are simple devices. The dryer box is usually made out of 
wood, sometimes metal, and one of the surfaces is a glass panel. The shelves are 
often similar to barbecue grids. Wholes are made at the top and at the bottom of 
the box to let the air flow. 
 
- Other similar products exist on the current market, such as “Excalibur - 
America's best dehydrator” in the USA, the “Biochef” dehydrator in Australia, and 
various food dehydrators by “Severin”, a German company which specializes in 
kitchen utensils. However, all these products do not work with solar energy, but 
need a external power supply. In all these cases, the product itself is not designed 
to be autonomous or sustainable, and consume a big amount of energy (a power 
supply of 600-800W is necessary for the dehydrators to work). 
- The main differences in our solar dehydrator, compared to all other related 
projects and products we have found during our research are the following: 
Our product is to be manufactured and used on a small scale. Manufacturing such 
as distribution remains in Europe. The target groups of this specific solar 
dehydrator are private people (singles, couples or families) who own or have 
access to a garden or a terrace, and small farmers, who want to dry seeds for the 
next season's crops, or simply to preserve the surplus of harvested food. The 
dehydrator is professionally manufactured and well finished. The user to put any 
parts of the device together by himself. It is optimized for the drying of fruit and 
vegetables, which means a smaller range or products, but better results. The device 
is portable, user friendly and offers a simple yet modern control unit, powered by a 
solar panel. 
 
 
 



	
  

2.3 Product Requirements and Functionalities 
In order for our solar dehydrator to stand out next to all the similar products, it is 
important that these requirements be fulfilled: Our product needs to be sustainable, 
practical, user friendly, as autonomous as possible, versatile and innovative. 
 
The sustainability aspect is our main concern. Putting aside the fact that the very 
concept and use of such a product is sustainable (a way of preserving food 
naturally), our goal is to take this idea of sustainability further and integrate it into 
the product itself: All the materials we plan to use for the dehydrator are 
recyclable and/or long lasting (such as wood, PMMA or brass). Furthermore, we 
want to focus on a low power consumption: The controls and other electrical 
components will be powered by solar energy (solar panel will be mounted on the 
back of the dryer box). 
 
The hight of the dehydrator when opened should nor exceed 1,20m, and a set of 
wheels will be mounted on its foldable legs, so the dryer is portable. The five 
shelves that are in the dryer box easily removable, in order to load and unload the 
food, and for cleaning purposes. These features make our product practical. 
 
To continue on the user friendly aspect, the dehydrator is equipped with two 
temperature sensors, one humidity sensor and an LCD screen (mounted outside of 
the box) which shows the user the measured values inside the dryer box. The user 
can thereby check for himself if the dehydrator is functioning properly. Also, there 
will be a built-in timer and alarm, so the user can set the approximate drying 
duration according to which type of food he is drying. Finally, a user manual 
comes with each purchased dehydrator. 
 
Our product is autonomous because there is an air vent built in to the dryer box, 
which is programmed to open and close automatically depending on the inside 
temperature and humidity of the box. A controlled airflow is crucial for the drying 
process.The dehydrator is versatile, which means it can be applied to multiple use 
cases: It can be used in different locations, such as private gardens, terraces, 
balconies or public parks. It can be left outside in summer (preferably sheltered!), 
but can easily be stored indoors, even in a small apartment. It can be used by 
people of all ages. The dehydrator is optimized for the drying of fruit and 
vegetables. However, seeds and herbs can be dried in it too. 
All these features make our product unique and innovative. 



	
  

 
 
 
2.4 The Heating Tunnel 
The heating tunnel will be fixated to the bottom of the dryer box. The tunnel is 
hollow and open at both ends, in order to let the air pass through it. Inside the 
tunnel, along the whole length, a metal mesh will be fixed to its lower surface, in 
order to quickly heat up the air that passes through it.  
 
At the point where the tunnel touches the dryer box, there will be a vent, where the 
hot air of the tunnel flows into the dryer box. The tunnel will be made out of 
PMMA, a transparent, robust material that will keep in the heat while resisting the 
damage made by sunlight and rain. 
 
 
 
2.5 The Dryer Box 
The dryer box is the main part of the dehydrator. It must be well designed and the 
material carefully chosen. As the dehydrator should be portable, the dimensions of 
the dryer box does not exceed 1m2 (one square meter). The walls of the box are 
made out of cedar wood, due to its appropriate properties. The front wall however, 
is made of PMMA, in order to let the sunlight enter the dryer box. This front 
surface is the “door” of the dryer box: Of course, the dryer box has to open and 
close easily, in order to load and unload the fruit and vegetable. Inside the box, 
five dryer shelves offer enough surface to dry a good portion of food. These 
shelves are fine metal (preferably brass) grids, and are easily removable, in the 
same way that oven grids are. The floor of the box will have small openings, for 
excess moisture to drip out if necessary. Two motorized vents - one at the top and 
one at the bottom of the box, where the tunnel is (see 2.4) - will open and close 
depending on the inside humidity and temperature level of the box. Usually, a 
constant air flow helps reduce the humidity level, so the vents should stay open 
most of the time. 
 
 
 
 
 



	
  

 
2.6 Electronic Controls and Solar Panel 
The innovative and most complex part of our product is the control unit. For 
optimized results, the temperature, humidity and air flow inside the dryer box will 
be regulated automatically. Therefore, the dehydrator will be equipped with: 
 
An Arduino board will be fixed on the dehydrator, as the central controller for 
following components: 
- Two temperature sensors (fixed on the inside of the dryer box, one at the top and 
one at the bottom, in order to evaluate the temperature differences depending on 
the height - the temperatures should be kept between 30°C and 70°C depending on 
what fruit or vegetable is drying) 
 
- One humidity sensor (also fixed on the inside of the box, helps evaluate the level 
of humidity: inside the box, the air should be kept as dry as possible, so as not to 
damage or contaminate the fruit). 
 
- Two motorized vents (one at the top and one at the bottom of the dryer box - 
these vents are crucial to a proper air flow. If the humidity level rises over a 
certain level, both vents should be open to the maximum, in order to let the humid 
air rise up and exit by the top vent and fresh, dry air enter from the bottom vent). 
 
- One LCD screen (mounted on the outside of the box, the screen displays the 
temperature and level of humidity inside the box, for the user to see at any time. It 
will also be connected to a small input keyboard, with which the user can 
manually configure certain settings). 
 
- An alarm/timer (as a small bonus feature, the user will be able to set the 
approximate duration of the drying process, depending on the sort of fruit of 
vegetable he is drying - durations and temperatures are specified in the user 
manual - and the alarm will ring when the time is over, or simply as a warning, for 
the user to check on his food, halfway through the process). 
 
- A solar panel (the panel will be mounted at the back of the dryer box, is such a 
way that its angle and position towards the sun can be changed easily if necessary. 
The solar panel is the power source of the electrical control unit of the dehydrator) 
- A battery (connected to the solar panel, in order to store energy) 



	
  

 
2.7 Conclusion 
To conclude, it is safe to say that the concept of the solar dehydrator is far from 
being new. However, the current market for this kind of product is still limited. 
Solar dehydrators are being used more and more in developing countries such as 
India, to reduce waste, process the large surplus of harvested foods, and give 
added value to this food. These dehydrators are used on a relatively large 
agricultural scale. However, many of them are not ideal, when technical and 
sustainability aspects are taken into account. Products that are more similar to our 
dehydrator exist on the American and Australian market, but are still rare in 
Europe. Therefore, our most relevant competitor at the moment is the “Do It 
Yourself” (DIY) community, who share information on different platforms 
(websites, magazines…) about how to build your very own personal solar 
dehydrator. This “competitor” however, is not on the current economic market. A 
solar dehydrator similar to ours has not been released on the European market yet. 
The concept, the design, the eco-friendly materials and technical innovations make 
it more than worthwhile. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



	
  

3. Project Management 
 
 
3.1 Scope 
The Project Scope pertains to the work necessary to deliver a product. 
Requirements and deliverables define the project scope, and it is critical that the 
stakeholder is in agreement with the information discussed in the proposed plan. 
In case if you start the project without knowing what you are supposed to be 
delivering at the end to the client and what the boundaries of the project are, there 
is a little chance for you to success. In most of the instances, you actually do not 
have any chance to success with this unorganized approach. 
 
When it comes to our project, our scope is to build portable solar dehydrator for 
vegetables and fruits which will not be harmful for the environment with useful 
devices contributing to this process, such as temperature and humidity sensors, 
LCD display, automatic vents and alarm. In order to meet our expectations, the 
solar dehydrator must be: 
 
▪ User friendly 
▪ Light and small 
▪ Waterproof 
▪ Solid and sustainable 
▪ Environmental friendly 
 
As far as deliverables are concerned, we are obliged to prepare: 
 
▪ Presentation and report 
▪ Wiki webpage 
▪ Leaflet 
▪ Manual to our product 
▪ Poster 
▪ Video 
 
 
 
 



	
  

 
 
 
3.2 Time 
In order to illustrate a project schedule, we decided to use a Gantt chart. It is used 
in project management to create a clear picture of the steps that have to be taken 
during the project. 
 
Our Gantt chart illustrates stages of our project from 02.03.2015, when it started, 
to the 18.06.2015, when the final presentation takes place. Every project task is 
shown as a bar with the starting and finishing date. 
 
Gantt chart enabled us to instantaneously check at which stage of the project we 
are, if we have any delays, and what should be done in the nearest future. It is also 
an excellent tool to follow the work of our team during the EPS project. The chart 
is presented below. 

 
 



	
  

 
3.3 Cost 
Cost estimating is a basic activity in cost engineering. It is the process of 
developing an approximation of the probable costs of a product, program, or 
project, computed on the basis of available information. A cost estimate is often 
needed to support evaluations of project feasibility or funding requirements in 
support of planning. It is also used to establish a budget as the cost constraint for a 
project or operation, and to determine the most economical operation or method to 
manufacture a product. Furthermore, cost estimating is part of the Project Cost 
Management which includes the processes involved in planning, estimating, 
budgeting, and controlling costs so that project can be completed within the 
approved budget. 
 
From the point of view of this EPS project it is vital to mention the so called 
manufacturing cost. It is the sum of costs of all resources consumed in the process 
of making a product. Costs of manufacture become a great concern to the 
profitability of a product. There exist numerous methods on how to conduct the 
cost estimation. The three most common are: 
 
▪ Group Method - representatives of all the departments in the company state the 

costs for producing the product from their point of view. 
▪ Comparison Method - compares the current project activities to previous, similar 

projects. The degree of similarity between the prior project and the current 
project affects the accuracy of the estimate. 

▪ Detailed Method - the detailed approach uses bills of materials and drawings to 
estimate the cost of each item, subassembly, and main assembly. This 
method is also the most expensive to execute since it requires many hours 
of work to collect data and construct the estimates, but it is also the most 
accurate method. 
 

When it comes to types of costs direct and indirect (overhead) costs can be 
distinguished. In order to identify all the costs properly, one has to first break the 
project down into a set of definable tasks, and next estimate each task separately 
by means of cost. 

 
 
 



	
  

Direct Costs 
Are attributable to the project and are proportional to the number of units made. 
Those include: 
 
▪ Labor costs - cost of workers who can be easily identified with the unit of 

production. Depending on the type of manufacturing, particularly in labor-
intensive processes, labor costs can be the dominant cost factor.  

▪ Material costs – costs of raw materials and devices used in the production. 
material_list_team_one.xlsx 

▪ Tooling costs – these are costs of tools and features are specifically for the 
manufacture of the product. 

▪ Utilities costs – include energy costs (electricity, gas, oil) as well as water, 
sewer, waste disposal, steam and other services. 

▪ Operating costs – costs of the things that are consumed during a production 
process (lubricants, towels, ear plugs, etc.).  
 
Indirect Costs 

Indirect costs, also called overhead, can be defined as costs incurred for the 
general operation of the business (necessary business expenses). They are not 
applicable to any one product, and consist of fixed and variable costs. 
 
▪ Indirect fixed costs – these are the costs which do not alter on the basis of the 

number of products produced. These can include: equipment, buildings, 
interest (debt), and insurance (fire, liability, etc.). 

▪ Indirect variable costs – costs that change with a change in the quantity of items 
produced. They can include: cleaning services, maintenance, engineering, 
R&D, sales, lighting and heating, office expenses, etc.  
 

Taking into consideration our project, we are only exposed to direct costs, mainly 
material costs, as the university covers indirect costs. Our budget is 200€, 
therefore it is crucial to find perfect balance between price and quality in order not 
to exceed the budget. 
 
 
 
 
 



	
  

3.4 Quality 
In order to deliver a high quality project following issues have to be concerned: 
 
Customer Satisfaction  
If the customer doesn't feel the product produced by the project meets their needs 
or if the way the project was run didn't meet their expectations, then the customer 
is very likely to consider the project quality as poor, regardless of what the project 
manager or team thinks. 
 
Inspections, testinngs, requirements 
Monitoring deliverables to evaluate whether they comply with the project’s quality 
standards and to identify how to permanently remove causes of unsatisfactory 
performance. 
 
Continuous Improvement  
Continuous improvement is simply the ongoing effort to improve products, 
services, or processes over time. These improvements can be small, incremental 
changes or major, breakthrough type changes. 
 
 
3.5 People 
In order to work effectively as a team, division of work according to individuals 
strengths were made. The following table depicts how individual tasks were 
distributed accordingly. 
 



	
  

 
 
 
3.6 Communications 
Communication management takes into consideration information flow about 
every issue connected with our project between entire team in order to 
Communication is an essential part of conducting business, and therefore we are 
using various methods to communicate in our workplace. 
 
Face-to-Face Communication 
Most of the time our communication is based on meetings. These type of 
communication takes place at least once a week. Moreover, every week meeting 
with supervisors takes place on which entire problems and we strongly believe that 
face-to-face communication is the most efficient way of work. 
 
 
 
 



	
  

Email 
Email is a preferred method of communication with supervisors as we can discuss 
with them our doubts and issues anytime. Emailing enhances efficiency because it 
is quick to send and quick to respond to and you can even include attachments that 
are essential to the subject being discussed in the email conversation.  
 
Facebook 
It is cheap, user friendly and furthermore it is a fast way of communicating with 
each other. Furthermore, nowadays it is the most popular online social networking 
service. 
 
 
3.7 Risk 
Risk management is attempting to identify and then manage threats that could 
severely impact or bring down our project. Generally, this involves reviewing 
operations of our team, identifying potential threats to the project and the 
likelihood of their occurrence, and then taking appropriate actions to address the 
most likely threats. To be effective, risk management must be proportionate to the 
size and nature of our project. Avoiding all risk would result in no achievement, 
no progress and no reward. The benefits of risk management in projects are huge. 
We can minimize the impact of project threats and seize the opportunities that 
occur. This allows us to deliver our project on time, on budget and with the quality 
results our project sponsor demands. 
 
The biggest risks associated with our project are: 
▪ Inappropriate materials 
▪ Lack of experience and knowledge 
▪ Overexceeded budget 
▪ Poor design 
▪ Technical problems 
▪ Skipping deadlines 
▪ Conflicts with stakeholders 
 
 
 
 
 



	
  

3.8 Procurement 
Procurement management is known to help an organization to save much of the 
money spent when purchasing goods and services from outside. To do that we 
have to compare the cost of all items against quality. It's therefore crucial to 
manage suppliers performance carefully, to ensure that they deliverables meet our 
expectations. Although there may be several suppliers, who provide the same 
goods and services, careful research would show whom of these suppliers will 
give us the best deal for our project. Due to restrictions we are only allowed to use 
local Portuguese shops and websites. However, not all goods and services needed 
to be purchased from outside. 
 
3.9 Stakeholders management 
It is well known that to be successful, management of the stakeholders is 
extremely important. It is essential for us to know how we have to communicate 
with people who are involved in EPS and how much power and interest they have 
in our project. In order to know the stakeholder better as well as better understand 
their impact on our project, we have conducted a 'Stakeholder Analysis', which 
aims at knowing how to successfully get the support from different parties. 
The analysis was made in four steps: 
 
1. Defining all of the stakeholders. 
2. Finding their interest in our project. 
3. Finding the power they have over the project. 
4. Mapping the stakeholders on the graph 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



	
  

4. Marketing Plan 
 
 
4.1 Introduction 
Provide here the summary of this chapter. Our product the Solar Dehydrator is a 
product for a special market this special market niche and appeal to the potential 
consumer group requires a detailed marketing plan. The main goal is also to define 
our market, to make a segmentation and work out our location in this market. 
After different analyses which get explained in this report more detailed the other 
important aim of a marketing plan is to create a coordinated marketing mix for our 
consumer group. Marketing planning is therefore an important task in the 
company which should be characterized in part by a systematic approach on the 
other hand of creativity and flexibility. 
 
 
4.2 Market Analysis 
In a market analysis first of all we have to specify the entire target market in which 
we find ourselves with our product. In exchange for that we need to collect 
different information from secondary sources to identify the market potential and 
the need. Some sources are for example literature like market surveys, classified 
directory, data bases and as the most important thing the internet. The main goal 
here is to know in which market is a need for our product it´s really necessary to 
choose the right target market. A market analysis is not just past-and present 
oriented it is also possible to assume in potential events in the future. A lot of 
research is the most important step to do to find the proper market for your 
product. In our case with as our product is the solar dehydrator the whole market is 
drying something with the sun light. Since we are a start up company we will stay 
in the European market for now. To cover various fields in the market analysis 
requires a micro and macro analysis. These ones differ in the following: The 
macro analysis deals with influences from the external environment. For this 
purpose is operated by the Pestel analysis. The Pestel analysis consist of P for 
political like are there any laws or rules which influence our product in the target 
market, E for economic à determinates that directly impacts a company and have 
resonating long term effects, S for social here cultural trends and demographics 
factors are examined, T for technological what kind of innovations in the 
technology there are which may affect operation for the industry and the company 
a detailed research is necessary, L for legality in an internal and an external view. 



	
  

In this part observing laws like safety standards and consumer laws. The last E for 
environment this one is the crucial aspect in the pestle analysis especially for 
certain industries where the climate and weather has an important role. According 
to this analysis there is an over view for the whole external environment for the 
market in which the product is situated. If we apply this analysis to our product we 
get following results: 
 
 
For the P: We don´t have to pay a large attention for the political part because are 
located in the European market where are uniform laws also in the commercial 
way in the majority of the countries. Moreover our solar dehydrator is portable 
therefore not that big that there are no problems with prohibiting illegal building. 
Moreover the majority of the European countries are in a save political situation.  
 
For E like economic it is different because the solar energy is used worldwide and 
the market is still growing. In 2009 the photovoltaic solar industry generated 38,5$ 
billion globally with sale of solar modules and the installation of solar systems. 
The largest market is in Germany that’s the reason why we want to sell our 
product in this country as well although there is not that many hours of sunshine. 
But solar energy is quite favoured in Germany. [1] The market potential has not 
been exhausted. But in countries where there are subventions an assessment is 
difficult because with subventions there is no correct reflection from the 
purchasing power. Our concept just to use solar energy is quite new and it is 
seldom represented in the solar industry. Most of the companies which work in 
this industry sell solar energy in terms of photovoltaic or solar panel and thereby a 
mix from solar energy and electricity from a socket. 
 
For S social part the demographic trend goes to an aging society therefore our 
product is not that big and it is portable.[2] So really easy to handle which makes 
it usable for all ages. Furthermore the cultural trend in many European countries 
goes in the direction to eat healthier and fruits and vegetable from an organic 
farmer. Various people don´t want belong to the “disposable society” any longer. 
The cancer rate is growing up in most of the European countries and there is still 
no complete know how for the reason to get cancer. 
 
 
 



	
  

T the technology of the solar energy is constantly evolving. We try to be on the 
current technological level. Solar energy are already a few years on the market but 
to use it alone without any electricity is and for drying fruit is an innovation in this 
market segment. The solar electric energy demand has grown by an average 30% 
per annum over the past 20 years.[1] 
 
L in the legality the most important object for our product that it is proof against 
fire. So a safety standard must be given. In other respects there are not that many 
laws for our product which influence the development. E in the environmental 
way we have to study the weather and select the countries where we want to sell 
the solar dehydrator. Our target market is deeply formed from the weather. So 
there must be a designated hour of sunshine hours and preferably not that much 
humidity. 
 

Micro Analysis: 
 

A micro analysis attend to analyse the internal environment from the company 
covered the definition of the market and the analysis of the industry. The research 
here is about the differentiation of the market and the customer, with regard to 
following questions who and where are the customers, which different channels of 
distribution will use the customer. Why the customer wants to buy our product or 
why he will prefer our product and how much is willing to pay for that. Another 
point of the micro analysis deals with the suppliers in the way who are our 
suppliers are they easy to find. Also here is to analyse the competition. Who and 
where is our competition and with a comparison about points like service, 
communication, sale service where are their distributions channels. Our market 
delineation is product related as the product was selected before a market analysis 
was done. The relative market is the whole solar electric energy market but we 
want to distinguish ourselves from the photovoltaic systems. We want to 
demonstrate to use the solar energy in as useful as possible without having a big 
installation of a system and especially without using normal electricity. Our 
product works in a natural way it´s not needed to have the solar dehydrator in the 
near of a socket. Additionally the solar dehydrator tend to private persons or 
families with their own garden or terrace. We don’t want operate with big 
companies. The solar electricity market is one part of our target market the other 
one is every tool for drying foodstuff except ovens. There are small dehydrators 
for the kitchen whereby it is possible to dry fruit vegetable and often meat as well. 



	
  

These dehydrators are in the methods and design are really similar to our product 
but the biggest and most important difference is that they need a socket. So there is 
no drying in a natural way and it is just for using inside. Likewise we find 
ourselves partly in the solar market and partly on the dehydration market. For both 
there are components which distinguish our product from the other 
providers/products. 
 

Competitor analysis 
 

Our competition must be divided in broader sense which are in our case every 
company which dry every type of food or offer products for drying food. 
Moreover every company which deals with solar energy. Our competition in the 
narrow sense are companies which offer relatively the same products with the 
same benefit for the client like our product. The rivals here are the dehydrator for 
the kitchen. 
 
• The Stöckli Dörrex from Switzerland with synthetically grids a device for drying 
fruit, vegetable, mushrooms and herbs. The price started at 109,90€. 
 
• Severin OD 2940 from Germany this one is a device which need less electricity 
just 40 cents for drying 300 g apple. It has 5 different essays which a ground of 
31cm^2 the time for drying is about 6-7 hours and the price is about 50€. 
 
• Sedona TM from Germany has a glass door and a small digital screen and less 
noise. Moreover it has 9 shelves but need 550 W and is with 10,6 kg really heavy 
and not easy to handle for everyone. For the drying is needed some films which 
must be ordered separately and the price is already by 399€. 
 
• Bomann DR 435 CB Dehydrator also from Germany with 5 shelves circulating 
air and a safety that the temperature doesn’t fell down around one point. This 
dehydrator needs less energy with 250 w and the price is about 25-40€. 
 
For most of the dehydrators there is the suggestion to change the order of the 
shelves when half of the drying time is over. 
 
 
 



	
  

Suppliers 
 

Here we have to have a look if it is easy to find suppliers for our resources because 
if there are a lot of different suppliers for the same product usually the price is 
less. For the solar panel or wood especially for wood there are a lot of different 
suppliers for the sensors of the of temperature, the motor and the battery it is a 
little bit more difficult especially we just have the Portuguese market. In order that 
our main supplier is the ISEP faculty in Porto. 
 

Target group 
 
“The Greengineers Company” intends to reach a modern kind of customer, who is 
willing and able to invest in a sustainable, energy-saving way to prepare healthy 
food – by drying e.g. vegetables from their own garden. Meat and all kinds of 
animal products are excluded, this Solar Dehydrator is solely made for vegetarian 
and/or vegan foods. Nowadays, with a growing importance and public awareness 
of economic sustainability, and the consumer’s rising willingness to make a 
change and – most important – pay for it, solar-powered tools and products are 
gaining popularity and will be playing major roles in the near future, as fossil 
energy resources slowly come to an end. Meanwhile, the modern middle class 
people (and above) of all ages desire better food, as they have a growing 
awareness and understanding for a natural, healthy cuisine: the new Slow Food 
target group. This target group, as they aim to help the environment by “eating 
responsibly”, is likely to be attracted by a green, environmentally-friendly solar 
product which helps them fulfil their purposes of preparing healthy, organic food – 
at its best from their own garden and with a reduction of food waste due to its 
preservation through the drying process. 
 
 
4.3 SWOT Analysis 
The aim of the SWOT analysis is to figure out the strengths and the weaknesses 
for the present time and the internal part. On the other side also the threats and the 
opportunities for the future which is the external part. The SWOT-analysis is an 
instrument for the strategic planning for companies it is important take the right 
marketing strategy. 
 
Our strengths consist as we are very customer orientated and we are following the 



	
  

new and really important trend to be sustainable and green with the using of solar 
energy. Our clients are independent from the prices for the electricity. While we 
are an international team we have insights in different markets in form from a 
local view which is probably different which from some facts out of the 
newspaper. Our product is an innovation especially for Porto.  
 
One of the weaknesses from our project is the less time and the specified budget 
also no one of our team did a project like this before so there are not that much 
experience. We are surely inflexible with the prescribed deadlines so if something 
goes wrong is will be difficult to stay in time or fix it that the result is good.  
 
The opportunities be composed mainly of the demographic change and also the 
awareness for the environment and to eat healthy like the own dried fruit without 
any toxics in it. Another point is the development of the technology and the 
curiosity of working or more using solar energy. The largest threat for our product 
are the companies which prepare a lot of different kitchen staff like named in the 
competition analysis. These companies have a huge assortment and therefore it is 
possible for them to produce in a cheap way. 
 
 
4.4 Strategic Objectives 
Strategic objectives are require for new market recovery or the development of 
new sale areas. Thus the strategic marketing serve as a long-term marketing 
conception. Our main strategic objectives is to find the gaps in the market achieve 
new target groups and associated therewith the development of new markets. 
Moreover it is really important for us as we are a start up to increase our name 
recognition. Since we are more public in Europe and have a save position in our 
target market we want to expand partly to the United States like California and 
Florida. 
 
 
 
 
 
 
 
 



	
  

 
 
 
4.5 Segmentation 

 
 
 
In the market segmentation is the overall market divided into different market 
segments. The selection of these segmentation follow specify target criteria. 
Market segments can be classify by products or by customer. Customer 
segmentation are for example age, income, job or gender.  
 
 
 



	
  

The product segmentation can be done e.g. consumer goods or investment goods. 
Moreover there are segmentations with regard to demographical, geographical and 
psych graphical. The aims from a market segmentations especially in our case are: 
 
• to find the neglected sub markets thus the market gap 
• determination of the relevant sub-markets 
• the accurate position for new products 
• proper satisfaction of customers needs 
 
The macro-geographical delimitation for our product is the market in Europe, the 
micro geographical delimitation are more or less similar habitats like people who 
has the opportunity to have a solar dehydrator on their own property. In 
psychographic regard we consider people with the same lifestyle. People who love 
the nature and prefer to eat something which was produced by their own. 

 
 
 



	
  

4.6 Strategy/Positioning 
 
Positioning 
 
From the attached graphic can be inferred where we want to position ourselves 
against our competition. We place particular weight on the sustainability of our 
product and the energy efficiency of it. Our objective to be as sustainable as 
possible and at the same time be able to compete with our competitors in cost 
effective manner. So our differentiating feature is our sustainable product design. 
Because our product are designed in sustainable manner our production cost are 
higher and the consumer price are higher too. Our selling arguments are that 
through our sustainable power supply the consumer saves money on using the 
machine because there no costs for energy anymore. Furthermore our target group 
are people which have a strong feeling of connection the environment and place 
great value for eating healthy and save the world. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



	
  

 
5. Eco-eficiency Measures for 

Sustainabil i ty 
 
 
5.1 Introduction 
Let’s start with an analogy to introduce this concept. Imagine the world we form 
part of as a tree. Imagine any kind of tree, and now try to figure out how to make it 
grow as perfectly as a tree can grow. The cornerstone of the growth has to be with 
three factors: light, air and substrates. The light provides the necessary energy to 
transform the substrates into nutriment while the air works, as complementary 
contribution in the chemical process, to provide enough carbon to the substrates to 
transform them into carbohydrates. That said, it’s inconceivable trying to make it 
grow ignoring light in the process, or ignoring the substrates or the air as well. 
This capricious triangle is what sustainability is about. 
 
Sustainability is the action of finding equilibrium between three primordial and 
basic factors in the evolution of the human being, such as social, economical and 
environmental. Each and everyone of these three topics is essential having them 
under control to ensure a prosperous life, not only about everything that surrounds 
our company as a product contribution to the world, but a contribution direct to the 
world itself. This balance is achieved through the imposition of various conditions 
that affect all the different factors mentioned before in the way to build a harmonic 
relation between them during the whole cycle of the process. 
 
The main principle is as easy as every action done has to satisfy the human needs 
of actual generations without compromising the welfare of the incoming 
generations. Keeping awareness capable of avoiding the human to self-destruct 
itself, not only in actual situation, but also throughout its existence 
. 
In so far as our company wants to be considered as a sustainable example, a series 
of measures have been carried out to achieve this target. We have crumbled each 
and every one of the actions in terms of social, economical and environmental, 
which are presented below. 
 
 



	
  

5.2 Environmental 
The environmental impact is maybe one of the most disputed factors in the society 
nowadays, and this is why most of the people tend to associate directly 
sustainability with environmentally friendly, even when it's just a part of it. 
 
To have an idea of how much can we contribute in reducing the environmental 
impact, we have divided the whole process into two differenced parts: 
Manufacturing and Use. The main goal of doing this is to have a clear view of 
most of the actions that concerns to our project and to the environment. 
 
5.2.1 Manufacturing 
 
5.2.1.1 Materials 
This section concerns to the most relevant materials in the Solar Dehydrator. 
Most of the product is going to be made from a singular material. By using less 
kinds of materials is a good point to limit the scope in order to increase the control 
of life of the residues not only by the point of view of the obtaining, also for the 
future life cycle. 
 
As far as we pretend to base most of the product in a single material it has to 
accomplish some expectations as environmental friendly in obtention, distribution 
and refusal. 
 
In an ideal system, our company would be producer and provider of our own 
materials, but this is near to a utopia. All the requirements to make this possible 
are totally out of range. To ensure a good behavior in the environmental aspect, we 
look forward to a material that is provided under a sustainable control on the 
process. This means that the times of production are over the established 
minimums to ensure the total recovery of the environmental properties. 
 
With the objective of providing a constant power supply to the electronic system, 
the Solar Dehydrator needs to have an incorporated battery. The programmed 
obsolescence is a fact and it is not also a problem towards the customer, it is a 
problem towards the amount of energy necessary to the recyclability and 
maintaining of the nature. A long-life battery will decrease most of the impact, 
looking always for a good ratio life-impact. 
 



	
  

Not all the materials are going to have an excellent result in sustainability terms, 
and this is why we need to reduce the amount of harmful materials by increasing 
the quantity of eco-friendly ones. The total sum of this materials is quite reduced 
so even when we cannot avoid the contamination, it is pretended to approximate 
this values to a negligible point. 
 
5.2.1.2 Process 
It must be considered that a Solar Dehydrator is not a product with a high sells-
flow. It is convenient to adapt the rhythm of the production to the rhythm that the 
market imposes, and take advantage of this opportunity to do things in a proper 
way. 
 
The waste reduction is also a must. Every excess of material it's not just an 
economical cost, but also an energetic chain that is wasted in vain. Second life 
solutions have to be studied. Most of them are probably to not provide any kind of 
economical benefit, but it is all about symbiosis, our dumps may be others 
solution. 
 
Finally, one of the determinant factors is location. Although we try to avoid non-
sustainable actions internally, our way of planning the business can make us fail in 
the external part, and this still affects directly to our company sustainable plan. 
Our location is going to be in Europe, Portugal exactly. As far as we know that, 
the majority of the materials are going to be bought locally. It doesn't ensures the 
best option, but thinking as a new company, our chances are quite limited and this 
is what more odds gives us to trust in. 
 
5.2.2 Use 
In terms of usage, we are limited to mention that our approach of the functionality 
of the Solar Dehydrator is based mostly in exploiting as much as possible the 
energy given by the sun, what supposes a big amount of energy save. 
 
We must take into account not only the energetic saving of our system, but also 
the energetic saving that supposes the fact of reducing the market consumption of 
the foods that are dried by increasing its lifespan. 
 
 
 



	
  

5.3 Economical 
The food dehydrators market is very specific and reduced, and if we talk about the 
solar food dehydrator it's almost non-existent. This means that companies that are 
in competing in this market have a high risk. Due to dis risk, most of the products 
have a really high price in relation with what the customer is really buying. 
 
From the intern economical point of view fair quality-price ratio is our main 
aspiration. By fair it is not pretended to be sold as a gift, but as a real value. 
Nowadays most of the market products are under the constant renovation with 
facelifts that in an unfair way refuse stablished technologies or usage processes 
and properties. By producing a well-crafted and designed product, with long-life 
expectations a consumerism reduction can be provided. 
 
Finally, if we think about a favorable scenario where our product has massive 
sells, we could talk about a possible reduction of over-consumerism in our society. 
This fact could reduce the necessity of growing most of the foods in short ranges 
of time, causing an increase of the quality of the products. But this is not a realistic 
scenario. The impact of the Solar Dehydrator is going to be really small, but we 
must not forget that every action counts. 
 
 
5.4 Social 
As the environmental sustainability requires a preservation of the nature, the social 
sustainability requires a preservation of the well being of the human race as a 
society. Maslow's pyramid is the best example to describe the needs of each and 
every human as individual. 
 
Going from the inside to the outside, the employees are the main resource we 
have. By creating a good environment inside the company we obtain commitment 
towards the company. Their needs are our needs. 
 



	
  

 
 
Flexible working is one of the hardest but better ways to demonstrate faith in the 
employees, and they will payback by themselves with their best. 
 
As we provide a product defined as healthy and eco-friendly, an immersion in this 
two topics is mandatory. It won't only give benefits in terms of knowledge and a 
fresh point of view, also affecting to their lives. The immersion in the psyche of 
the employees turns out into a common path of thinking, and it is reflected 
unconsciously in the personal and professional development. 
 
“Mens sana in corpore sano” 
 
Next step is taking care about the ones we have a direct relation with, suppliers. 
Our strong values reflects the willing on change, and this is how we understand 
the progress of society. The suppliers are expected to pass a minimum of 
requirements to be part of our mission. The connection between companies with 
same aspirations make the gears work smoothly. A previous analysis and study of 
our suppliers not only keeps us in our way, it also can illustrate us with some 
knowledge to improve. 
 
Finally, at the end of this chain we've got the customers. Once we've applied these 
measures should be enough from us to justify to the customer our sustainability 
plan, but we need to include them as well. A familiar relation with the customer is 
known that ensure a strong union between them and the company.  



	
  

 
The company is not only about to sell and make profit, it's about to provide a 
satisfactory service. Customer service is implemented with social skills and the 
product itself provides a user-friendly relation, attracting the attention of everyone 
around the product. 
 
 
5.5 Life Cycle Analysis 
The life cycle is the study and analysis of the whole situations and processes all 
along the product service, since the day it is manufactured until the day it is 
refused. So it’s directly related to the environmental sustainability. 
In terms of materials the consideration has to do with the obtaining of the goods, 
the manufacturing phase, maintenance and the refusal end. 
 
In order to provide some comfort to the customer we need to find the way to 
involve the customer in the life cycle process. The materials are going to be 
chosen wisely to avoid any alteration all along its lifespan. 
 
As mentioned before high percentage of the Solar Dehydrator is going to be made 
from a singular material, which pretends to provide a long-life quality product 
with almost none maintenance and a high rate of recyclability. This and most of 
rest of materials and components are expected to last more than the whole product 
itself. 
 
About processes has been taken in account that our implication in the obtaining 
and manufacturing of most of the products is quite limited so we must center our 
attention in the steps of the process we have fully control. On the score of reducing 
the environmental impact not only materials must be studied, also how are we 
supposed to design the Solar Dehydrator to make it as recyclable as possible. In 
terms of processes and design it requires a smart design, easy to assemble and 
disassemble, avoiding excess of energy and time consumption in both phases. A 
good point is also the disposition of the materials, preventing to mix materials that 
once the Solar Dehydrator is refused. 
 
 
 
 



	
  

5.6 Conclusion 
Eco-friendly may be the closest adjective to the Solar Dehydrator. It is true that 
sustainability is not all about environmental, it also must concern about the 
economical and social aspects, but it is a fact that it has a strong value in terms of 
eco-sustainability. The implementation of a system capable of self-supply al the 
energy needed is just the tip of the iceberg. A brainwash in society is needed to 
make it realize that the industrialization is not the only chance. Nature is totally 
able to provide us most of our needs as the dehydration of food in this specific 
case. By implicating people to develop his own goods or needs we are growing a 
sustainable seed in their conscience. Being realistic, our market niche pretends to 
be very limited, but it has to be said that the world mentality is changing little by 
little into a green thinking. The road is hard, but there's no road if we don't walk 
step by step. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



	
  

 
6. Ethical and Deontological Concerns 

 
 
6.1 Introduction 
“Ethics is knowing the difference between what you have a right to do and what is 
right to do.” - Potter Stewart 
 
This chapter will present five main ethical and deontological concerns and prove 
how we apply them to our project. They are ethical issues on Engineering, Sales 
and Marketing, Academic concerns, environmental impacts and liability. We need 
to focus on all implications of the ethical issues. The Solar dehydrator, what we 
are developing will be conform according to the rules listed above. These ethical 
concerns cannot be missed because it is necessary to care about position, 
reputation and future condition. 
 
 
6.2 Engineering Ethics 
Engineering Ethics is the study of moral issues and decisions confronting 
individuals and organizations engaged in engineering. The Study of related 
questions about moral ideals, character, policies and relationship of people and 
corporations involved in technological activity. Engineers Uphold and advance the 
integrity, honour and dignity of the engineering profession by: 
 
▪ Using their knowledge and skill for the enhancement of human welfare. 
▪ Being honest and impartial, and serving with fidelity. 
▪ Striving to increase the competence and prestige of the engineering profession. 
▪ Supporting the professional and technical societies of their disciplines. 

 
There are rules to the Engineering Ethics in the “Professional Engineering Code of 
Ethics”. We are going to keep and use this standards during and after the 
construction of the project. 
 
1.   Hold paramount the safety, health, and welfare of the public. The users’ safety 
and health is the most important. Based on these will we design our dehydrator. 
We use high quality of materials. We take care of avoidance of burning injury. 
Besides we keep in mind the sustainability. 



	
  

 
 
2. Take care for the relationship of each employer or client. We treat 
understanding and respectfully all team members, recognizing their unique 
contributions and capabilities. We will be honest and polite with each customer, 
and serving with fidelity the public, their employers and clients. 
 
3. Perform services only in their areas of competence. We are different engineers 
with different knowledge and from several countries. Each of us have a diverse 
background. We try to keep a contact with the right person/expert. And we don’t 
want to make something if is not in our field of study. 
 
 
6.3 Sales and Marketing Ethics 
Sales and Marketing Ethics are basic principles and values that govern the 
business practices engaged in promoting products or services to consumers. With 
our solar dehydrator a main marketing idea is that the system is very sustainable. 
We would like to create a product that will not pose a menace. Its structure will 
enable safe use. The project also aims to create an appliance that as far as possible 
is the most environmentally friendly. 
 
6.3.1 Pricing 
Following ethical guidelines in pricing means prices have to be clear without 
hidden charges. The consumer has to know how much he is going to pay when he 
makes the purchase. Your prices have to reflect both the cost you incur in 
delivering the product or service and the value the customer expects to receive. 
 
In our case we have the price for the product itself and we could guarantee that 
there are no more cost for electricity. We also will offer a guarantee for two years 
that means if there is something brocken by reason of bad material our client get 
the repair for free. We offer a long life and sustainable product the price is adapted 
to our quality. 
 
 
 
 
 



	
  

 
6.3.2 Products 
We would like to provide a product for future customers with good quality. Ethical 
sales and marketing offer only safe products that are suitable for their intended 
use. 
 
We offer a high quality product which ensures correct functionality. There are no 
hidden information, we just use natural and high quality resources for our product. 
So we guarantee that the product works in a right way. 
 
6.3.3 Promotion 
Sales and marketing include promoting your products and services to potential 
customers. Ethical promotion portrays your offers honestly and accurately, 
without links to attractive lifestyles that are not relevant. You have to promote 
your products and services on their own merits and highlight those features that 
members of a target market might find valuable when promoting to that market 
segment. 
 
Following these ethical guidelines is good for the business practice because it 
increases the customer satisfaction. 
 
In our promotion we don´t want to use improper pictures to get attention from the 
clients. We want to follow the ethical guidelines we will tell the truth in our 
promotion. Our photos or images reflect our product so the vegetable and fruit 
looks like that and are be eatable. 
 
 
 
6.4 Academic Ethics 
Academic integrity/ethics is the moral code or ethical policy of academia. This 
includes values such as avoidance of cheating or plagiarism, maintenance of 
academic standards, honesty and rigor in research and academic publishing. 
 
Plagiarism: an act or instance of using or closely imitating the language and 
thoughts of another author without authorization and the representation of that 
author's work as one's own, as by not crediting the original author. 
 



	
  

Cheating: trying to present a work that one is not own or using forbidden methods 
to pass an exam. 
 
Working in cooperative with other team members requires mutual respect, 
understanding and trust. We are able to assistance ourselves at every step. 
 
To achieve the goal of having a fresh idea by offering a new concept we don't 
want to have any contamination of external information. Plagiarism is totally 
avoided in our project, but it has to be said that we don't have enough knowledge 
about all the fields required for the Solar dehydrator. Many research is going to be 
done, but the way to maintain a fair use of this information without trying to show 
it as genuine knowledge, all the external information is going to be referenced in 
the bibliography section. 

 

 
 

 
 
 



	
  

 
6.5 Environmental Ethics 
Environmental ethics refers to the moral relations between human beings and their 
natural environment. More specifically, it refers to the value that mankind places 
on protecting, conserving, and efficiently using resources that the earth provides. 
 
We will try to apply the following points to our solar dehydrator: 
 

▪ Ensure the appropriate humidity. 
▪ Create the right temperature. 
▪ Maximize production capacity as much as possible with the minimum time 

and energy. 
▪ Select products that are the most environmental friendly. 
▪ Choose high quality to extend the dehydrator’s life. 

 
 

 
 

 
 
 
 



	
  

 
6.6 Liability 
The last but not least point that we have to talking, it’s about the liability. To avoid 
unpleasant situations there are many rules that we have to take in consideration. 
And unconditionally we must to keep the rules and be ready to face the 
consequences.  
 
To minimize the possibility that such a situation happens we have to always care 
about our liability to: 
 
▪ The law 
▪ Supervisors 
▪ Environment 
▪ Future customers 
▪ EU and local government directives 
Our solar dehydrator is meeting with following directives: 
▪ Directive 2006/42/EC on machinery 
▪ Electrical Safety: Low Level Voltage Directive 
▪ Restriction of Hazardous Substances (ROHS) in Electrical and Electronic 

Equipment Directive 
▪ Mandatory adoption and use of the International System of Units 
 
We must do everything to avoid accidents that could risk the customers’ health. 
Our product will be tested so it is not dangerous or injurious to humans in any 
way. 
 
 
 
 
 
 
 
 
 
 
 
 



	
  

 
7. Project Development 

 
 
7.1 Introduction 
This Project phase is about the tangible part of the development of the product. 
The result must show the best qualities always adapted to the requirements of the 
client and the budget limitation as well. The information shown in the Architecture 
chapter are hypothesis. The proposals are given based in theoretical knowledge 
giving feasible solutions, therefore some of the information may vary along the 
project development with the target of adapting and improving the final qualities 
of the product. 
 

First concept design was done at the beginning of the project to materialize the 
idea of the product, but it is all about conceptualization. The final design may 

notably vary from this first sketched and rendered design. 
 

 
 

 



	
  

 
 

7.2 Architecture 
The architecture of the Solar dehydrator although it looks simple at first glance, its 
simplicity is the main handicap of this project. Such a basic working system that 
requires so little becomes a real challenge at the time of presenting a full range of 
improvements without ending up in a hard and complex solution. 
 
From the functional point of view, the target is maintaining the common design of 
the market solar dehydrators adapting an electronic control system for maintaining 
the interior of dehydrating chamber in optimum conditions for the process. 
Another good point to develop is conferring a character of mobility to the product, 
adapting the requirements to physical customer usage needs. 
 
To accomplish this process is necessary contemplating a temperature and airflow 
values inside the dehydrating chamber. The own nature of the hot air, which 
density is inferior to the cold air, works as an engine creating a circulation of air 
from the lower levels to the upper ones. The scheme of the airflow is based in a 
vertical way. Thanks to that fact, the air will come into the dehydrator by the down 
side and then will be rejected, once it has been used to heat and dehydrate the 
chamber and food, through an air vent allocated in the top of the Solar dehydrator. 
It was also considered controlling the intake temperature of the air to prevent an 
interruption of the process due to airflow without the temperature values required. 
An air vent right in the intake would control the quantity of air coming inside. This 
hypothesis was rejected. In case of implementing this hypothesis we would have 
problems of pressure inside the dehydration chamber, not permitting the hot and 
wet air going outside the chamber. Moreover, in the worst case it would allow air 
coming inside by the outtake air vent, what would suppose a big problem in terms 
of humidity. 
 
In order to explain the concept design, first of all it’s going to be presented the 
bases of the Solar dehydrator operations: 
 
The performance of the system is based in the dehydration of food thanks to a 
constant airflow coming through it. Ideal conditions for the air are low values of 
humidity and high values of temperature. The more temperature the air has, the 
more total capacity of absorbing humidity it has. 



	
  

 
 
Airflow movement is produced in a natural way, so the objective is introducing 
hot air into the chamber, fill it with as many humidity as possible and reject it 
quickly to avoid the contamination of the becoming air and the food itself. 
 
How to implement this process in real life? 
 
An analysis of the different sections of the project is presented below, differencing 
between mechanics, electronics and anthropometrics. 
 
 
7.2.1 Mechanics 
The principle of air heating is made through contact heat transfusion. The power 
source is the infrared light of the sunrays. To capture this energy there is a heating 
tunnel. This tunnel with prism shape is opaque by all of its faces but the upper one, 
which is transparent to favour the light come through. The interior of the tunnel is 
almost empty but for a metal grid disposed all along with the objective of trapping 
the heat and transfer it to the air current that flow around it. 
 
Once air is heated, it must be transported to the dehydrating zone. To achieve that, 
the tunnel must have an inclined ascendant position giving direction to the air to 
go directly inside. The inclination is going to be variable to suit with the incident 
angle of the sunrays depending on the month of the year it is being used. The legs 
allocated in the rear part of the product will enable the variation of inclination of 
the tunnel. 
 
In the interior of the dehydration chamber the food is settled over grids that allow 
the air come through in a vertical way. There are various levels of grids to permit 
the most quantity of food being dehydrated. 
 
In terms of temperature, it must be avoided overheating values to prevent the food 
getting ruined. Depending of the aliment there are specific values.  
 
 
 
 



	
  

 
Some examples a grosso modo of optimum values in the dehydrating process: 
 

 
 
An air vent in the top of the dehydrator is the attendant to control the temperature 
values by opening and closing the chamber. A servomotor that works under the 
orders of a processor performs this action. The processor does permanent 
temperature lectures. This air vent is also under the clue of humidity levels, so if 
the humidity values are also over the optimums, the processor will also send an 
opening order to avoid the food to get cooked. 
 
Mobility in the dehydrator is favoured by a modular design. The heating tunnel 
can be displaced with a way guides and adapt its position with the dehydration 
chamber, performing a unique body. In the lower part of the tunnel a pair of 
wheels is settled, making the usage and transportation of the product more 
pleasant. 
 
 
 
 
 
 
 



	
  

 
Another problem to take into account is the isolation of the food to bugs and other 
physical agents from the exterior that can affect in a negative way to the food. The 
use of nets in both intakes to prevent the entry of unwanted solids is mandatory. 
 
To illustrate some of the design changes in a graphic way, in the following 
pictures details as the allocation of the air vent, the interior guides of the new 
shelves and the initial idea of the rear support system. 
 

 

 

 
 
 



	
  

7.2.2 Electronics 
Once the whole functions are presented, it is needed to perform the whole control 
of the process. 
 
As mentioned before, a variety of sensors have to be controlled in order to actuate 
the servomotor and achieve an ideal atmosphere inside the chamber. But this is not 
all. It has been proposed creating a full autonomous system. A system capable of 
self-supplying energy to avoid unnecessary energy consumption from the net, 
positions the dehydrator as a 100% solar product. 
 
Adapting a self-power supply system is not enough. As soon as the sun goes out, 
the photovoltaic panels may not offer enough energy to support the system and 
make it shut down. The integration of a battery to the system provides a constant 
supply. This battery is directly connected to the processor, having the photovoltaic 
panel in a background feeding the battery. To ensure the security to the 
components and to the user, as soon as a photovoltaic panel is being used, it is 
required to adapt a solar charge controller in between the battery and the panels. 
 
Concerning to the user experience, we want to give an intuitive and kind 
interaction between the product and the customer. The system is supported with an 
LCD display that shows directly to the user all the information needed to start the 
process. To interact with the system it is also required some keyboard or any kind 
of control to give the user the chance to select his different needs depending on the 
requirements on the food that is going to be dehydrated. 
 

 
 
 
 
 
 
 
 
 
 
 
 



	
  

 
An approximation of the circuit is shown bellow. Due to the limitations of the 
program it was not possible to add the photovoltaic panel and with the 
correspondent regulator. Also the battery is not as shown in the images. It's just a 
representation of the whole system connections. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This template or sketch is valuable for a short future to test the circuit 
requirements in a proper way before doing the physical circuitry. Voltmeters, 
Ammeters and Ohmeters are provided in the software, so the fully regulation of 
values according to the data sheet of every component is going to be study thanks 
to this application. 
 
7.2.3 Anthropometrics 
“Design for humans” 
 
This is the slogan that better fits this chapter. 
Anthropometrics has to do with the adaptation of every product to the physical 
properties of the human being. The adequacy of the measurements of the Solar 
dehydrator have as a goal a comfortable use towards the final user. It’s the final 
detail that makes a functional product into a pleasant product. 
 
 



	
  

 
The study is mostly focused around the portability aspects of the product. The 
determination of the size is dependent of the physical values of the final customer. 
Females and males are taken into account to realize an universal design. The 
necessary values are shown in anthropometric studies under the control of 
international regulations as DIN. 
 

 
 
Specifying about the product, two important variables are the size of the handle to 
carry the Solar dehydrator, and the maximum points of mobility of the arm in a 
rear and extended position. 
 
 
 
 
 
 
 



	
  

 
 
The diameter of the handle has to be under some maximum values to avoid the 
sliding off the hand and also a minimum value to avoid an excess of weight 
pressure in the palm or fingers of the user. 
 
 

 
 
In order to determine the height of the Solar dehydrator, the optimum angle of 
movement has to be studied and fitted between the commodity values of mobility 
of the user arms. By determining the shoulder and hand heights and the maximum 
angles of mobility a range of correct actuation can be calculated providing the 
correct position of usability of the product. 



	
  

 
 
This is the main anthropometric data to take into account in the final development 
of the physics and shape of the Solar dehydrator. Moreover, other aspects will be 
studied as far as we can intervene in its performance. Aspects as storyboard 
facilities, intuitive solutions or expression of information.. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



	
  

Bibliography 
 
 
Marketing plan: 
 
http://pestleanalysis.com/what-is-pestle-analysis/ 
 
http://www.gmlg.de/fileadmin/redakteur_uploads/Download
s/Marktanalyse.pdf 
  
http://www.manager-wiki.com/externe-analyse/19-
makroumweltanalyse-pest-analyse 
  
http://www.solarbuzz.com/facts-and-figures/markets-
growth/market-growth 
  
 
http://www.damk.de/fileadmin/beuser_content/Intranet/KW
_50/MMP_2010_DS.pdf 
  
http://www.bibliotheksportal.de/fileadmin/user_upload/c
ontent/themen/marketing/bilder/Marktanalyse_SWOT_Beispi
el.png   
  
http://www.rechnungswesen-verstehen.de/bwl-
vwl/marketing/marketingziele.php 
  
 [1] http://www.solarbuzz.com/facts-and-
figures/markets-growth/market-growth 
  
 [2] http://www.bpb.de/internationales/europa/europa-
kontrovers/38206/standpunkt-paul-gans-ansgar-schmitz-
veltin  
  
State of the Art: 
http://www.excaliburdehydrator.com/dehydrators/5-tray 
  
http://www.biochef.com.au/biochef-8-tray-food-



	
  

dehydrator 
  
http://www.nrgtechnologists.com/Solar_Dryer_Solution/nr
g_solar_dryer_foodprocessing.html 
  
http://www.solardryermachine.com/ 
  
http://www.solarfooddryer.com/ 
 
http://www.builditsolar.com/Projects/Cooking/cooking.ht
m#Drying 
  
Anthropometrics: 
  
Jose Luis Melo. Ergonomia practica. First edition. 
Ciudad Autonoma de Buenos aires, Argentina: Fundación 
Mapfre, 2009. Available in: www.fundacionmapfre.com.ar 
 
 


