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Abstract 

i 

Abstract 

Scania CV is a world-leading supplier of transport solutions and they are on a path to 

drive the shift towards a sustainable transport system. This means that the company will 

go from being a supplier of trucks and buses to supplying complete transport solutions 

for its customers. Within the Scania Accessories assortment, there is a product idea to 

increase the amount of renewable energy consumed in the truck’s Cab to support 

charging of various cab devices, e.g., phone chargers, external fans etc. In this thesis, a 

concept of Solar Panels has therefore been developed together with Scania in order to 

investigate how Solar Cells can be used as Accessories in their trucks. 

 

In the development of this concept, several activities have been conducted to follow a 

Product Development Process, from idea to concept. Especially, a concept prototype 

has been developed and created to visualize the potential of the concept at presentations 

and the thesis fair at Jönköping University. 

The developed Concept is a Solar Panel Accessory that follows the characteristics of 

the Roof Air Deflector, on which the concept is placed on top of. The size and 

placement of the concept make it have little to no impact on the intentional design and 

aerodynamics of the original Roof Air Deflectors. 

Depending on the type of air deflector, a range of 184-340W of renewable energy can 

be generated by the Solar Panel in beneficial weather conditions. The amount of 

renewable energy possessed by the solar panels might not be enough to power all the 

Cab´s needs, but it will contribute to Scania´s vision of driving the shift towards a 

sustainable transport system.
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Nomenclature 

 
Terms and abbreviations used in this thesis listed after occurrence: 

 

- BEV (Battery Electric Vehicle) – A vehicle that is solely powered by a battery 

electric motor. 

 

- PHEV (Plugin Hybrid Electric Vehicle) – A vehicle that is powered by both a 

combustion engine and a chargeable electric motor. 

 

- CAB – Referred to as the part of a truck the driver and potential passengers is 

accommodated. 

 

- RAD (Roof Air Deflector) – The aerodynamic accessory that deflects the airflow 

against the truck up and over the truck and trailer. 

 

- HP (Horse Power) – A measurement used to calculate how quickly the force is 

produced from a vehicles engine. 

 

- CAD (Computer Aided Design) – A tool used to aid design, calculation, and 

simulation processes via a computer. 

 

- SLS (Selective Laser Sintering) – A  manufacturing method of 3D-Printing used 

to create prototypes in a fast and accurate way. 

 

- PLA (Polylactic Acid) – A specific material used in 3D-Printing. 
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1 Introduction 

1.1 Background 

 
Scania is a world leading supplier of transport solutions. Scania was founded in 1891 

and today operated in over 100 countries and has approximately 54 000 employees. 

Together with partners and customers, Scania is driving the shift towards a sustainable 

transport system. In 2021, Scania delivered 88 930 trucks, 4 436 buses, and 11 786 

industrial- and marine engines to customers around the world. Net sales amounted to 

more than 146 billion SEK, of which over 20 percent was service related. 

Research and development is mainly concentrated in Sweden. Since this thesis will be 

directed to Cab related parts, it is valuable knowledge that the production of cabs is 

located in Oskarshamn, Sweden. Manufacturing and assembly, takes place in Europe 

and Latin America, with regional product centers in Africa and Asia. Scania is a part of 

the TRATON GROUP [1]. 

Within Scania there are different business operations with different goals, including 

Scania Accessories. They develop and sell specially adapted products/solutions to offer 

customers improved fuel economy, improved visibility, better comfort or for the sheer 

pleasure of having a truck that looks good. The range of Scania Accessories originates 

from close collaboration with the best brands on the market as well as input from market 

experts. 

1.2 Problem Description 

 
While a truck is parked, whether it is for long duration parking/storage or during a truck 

stop where the driver gets to rest, eat, or sleep, the engines is turned off. If the engine 

is turned off and the driver is charging its phone, making coffee, watching tv, using an 

external air conditioning unit, or even things that the batteries of the propulsion system 

of the truck may need to be used to charge the cab batteries instead of driving the truck 

forwards. Increasing the availability of renewable energy would be one way contribute 

to possible energy savings in the Cab. Solar panels is one way to harness renewable 

energy from the sun. Investigating how such concept could look like as a part of the 

Accessories assortment would therefore be key to solving the problem. 
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1.3 Purpose and research questions 

 
The purpose of this bachelor thesis project is conduct a product development process 

to investigate how a possible concept of solar panel integration in the Scania cabs could 

look like and work. Throughout the process, the different steps of the development 

phase will be used and evaluated. The final concept will in turn be used to decrease the 

strain of the propulsion batteries of the Scania Battery Electric Vehicle (BEV) truck, 

making it possible to save the charged energy by charging the cab batteries with 

renewable solar energy.  

 

Therefore, the thesis research questions is: 

[1] How can solar panels be integrated into Scania Cabs in line with the Scania 

Modularity concept? 

 

[2] How efficient can the use of solar energy be for this application? 

 

 

1.4 Delimitations 

In order to make this bachelor thesis project feasible some delimitations have been 

made. First and foremost the weather plays a big role in how efficient solar cells can 

be, therefore this study will only consider advantageous weather, meaning conditions 

were the solar cells can function at optimal performance. Also, no extra calculations 

will be conducted depending on different geographical positions of possible solar 

panels. 

 

Within the Scania matrix there are several different options of air deflectors available 

to customers. Since the concept of the thesis is based on the smaller roof air deflector 

and the properties it has, no further account will be taken in how the other variants will 

look like other than that the same concept can be adapted. The same applies for how 

the solar panel Accessories are electrically installed and managed. 

 

Studies of how the potential product will be attached to the specific placement of the 

truck cab will neither be conducted. The thesis uses general values and properties of 

solar cells given by Scania to estimate how e.g., efficient the end concept might be, and 

how it might be manufactured. With that, the values of affected airflows as well as how 

Scania performs valuations is not taken into consideration due to confidentiality. 

 

Information given by Scania and its employees will be considered as truthful and will 

therefore not be questioned further in this bachelor thesis. 
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1.5 Disposition 
 

This bachelor thesis is disponed based on the report and the practical work that is 

conducted in order to complete the work. 

The report is written based on a thesis report template given by Jönköping University 

School of Engineering. Starting by giving the reader an introduction to the subject and 

assignment followed by chapter two that presents the theory connected to the subject.  

Chapter three explains the methods used in this thesis report. Continually, chapter four 

shows the result and practical work behind the methods. Here an important factor is that 

the developed prototype concept will be used in presentations, and a thesis fair at 

Jönköping University to showcase the thesis and its results.  Chapter five and six 

summarize, discuss, and conclude the findings to fulfill the purpose. Finally chapter 

seven contains the references used in this thesis report. 
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2 Theoretical framework  

 

As the Scania Cab sections Accessories development group wishes to investigate how 

a Solar Panel can be integrated in the Scania Cab matrix as an addition to the range of 

Accessories they supply, there are some areas where deeper knowledge is required for 

solving the respective research question. 

 

2.1 Scania Accessories 

 
Within Scania there are different business operations with different goals, including 

Scania Accessories which develops and sells specially adapted products/solutions to 

offer customers improved fuel economy, improved visibility, better comfort, or for the 

sheer pleasure of having a truck that looks good. The range of Scania Accessories 

originates from close collaboration with the best brands on the market as well as input 

from market experts. 

The Accessories development all originates from the same spirits and focus on quality 

that Scania is known for, but differs in form of what kind of products is developed and 

offered. Some of the product categories Scania Accessories offers is [2]: 

- Style, Meant to improve aerodynamics, protection and appearance of the trucks. 

 

- Economy, Includes products that optimizes the power, torque and fuel efficiency 

of the trucks. 

 

- Comfort, Meant to improve comfort, functionality, and aesthetics of the cabin 

for drivers as well as passengers. 

 

- Safety and Security, Helps ensuring safety of the driver, passengers, and cargo 

with products such as fire extinguishers, safety vest, warning triangles, and 

other security enhancements. 

All these products allows for another way of thinking and opens for new possibilities 

when developing a new product. Market needs, legislations, styling, customer requests, 

and profit are only some important Accessories to be considered.  
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2.2 Scania Modularity 

In 1980 Scania released its modular system or “Construction box”  as it commonly is 

called. It contained the G,P,R,T range of trucks which at the time was a marvel of 

engineering, allowing for many configurations from a limited number of components 

in order for the customer to customize their trucks after their specific needs [3]. 

In the Modular system, the customers can choose what Engine, Gearbox, Frame, Axles, 

or Cabs they need. Today, only the engine range consists of battery and combustion 

engines with several volumes, ranging from 220 Horse Power (HP) up to 770 HP. Based 

out of the customer needs, the trucks can come as a “Rigid Truck” or a “Trailer Tractor”. 

A rigid truck is a truck whose purpose normally is to be equipped with different 

accessories in order to do a specific job. A trailer tractor however is a truck whose job 

is solely to tow a trailer. 

The different cabs Scania offers today can be seen in what Scania calls their “Scania 

Cab Matrix”. Since the 1980s the matrix have developed into the L,P,G,R and S-series, 

all customizable with different lengths and roof heights; Low, Normal, and High. The 

“Crew cab” that usually is used as a firetruck with its recognizable four-door cab can 

be found in the P-series with optional lengths and roof heights. Below in Figure 1 of 

the Scania Cab Matrix. 

 

Figure 1 Scania Cab Matrix [4] 

The idea of the toolbox is as mentioned before, to offer the customers to 

customize their trucks after their individual needs. Scania have constructed this 

matrix to make use of as few part as possible but with the possibility to offer an 

as big matrix as possible to fit every potential customer. 

When developing a new product, part, accessory, or tool, the Scania cab section 

always makes sure it fits into the toolbox. This is to have multiple areas of use 

for each component which in turn saves both money and work. 
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2.3 Roof Air Deflector 

A Roof Air Deflector is an aerodynamic accessory to the truck cabs. Its main purpose 

is to deflect the air streaming along the vehicle to reduce air resistance towards the 

following trailer or cargo, leading to reduced fuel consumption and wind noise [2]. 

Scania offers roof air deflector in different designs and sizes depending on the specific 

cab model and the aerodynamic performance the customer wants to gain. The air 

deflectors often covers a large area which is not covered by any external lights etc. It is 

also optional to adjust the angle of the air deflector, both manually, and electrically. 

The available Roof Air Deflectors can be viewed in Figures 2-4. 

 

Figure 2 Small Roof Air Deflector 

 

Figure 3 Medium Roof Air Deflector 
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Figure 4 Large Roof Air Deflector 

 

2.4 Solar Panels 

- Solar Cells, A solar panel, also knows as a photovoltaic (PV) panel, is a device 

that converts solar arrays into electrical power. A solar panel is built up on 

several smaller solar cells which are connected together forming the larger 

panel. 

The solar cell itself consists out of  layers of silicon which is a semiconductor 

material. The silicon causes the solar arrays electrons to be divided from their 

atoms which in turn creates a flow of electricity. This process is known as the 

photovoltaic effect [5]. 

The solar cells are often placed in a grid-like pattern on the surface of the solar 

panel itself, each one connected to the others trough metal conductive strips. 

The strips  allows the flow of electricity to be collected and brought to a Direct 

Current/Direct Current (DC/DC) converter to supply DC loads or charge 

batteries. It can also supply an inverter, which converts the DC electricity 

generated to the solar panel into Alternate Current (AC) electricity that can be 

used in occasions such as phone chargers, fans, or lights [6]. 
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- Efficiency and inclination, The efficiency of solar panels depends on several 

factors, e.g., intensity and duration of sunlight, the inclination at which the sun 

hits the panel, and the temperature surrounding the panel is key. Technology 

has come a long way over the years, making solar panels more efficient and 

more accessible for potential users is a viable alternative to traditional electricity 

production. 

Around the world, the sun lights in different angles all year around. Having the 

optimal inclination and placing of a solar panel is therefore of great importance 

when extracting the most out of a solar panel. In Sweden, the optimal inclination 

differs from 40 degrees in the southern parts to 45 degrees in the northern. Also, 

the factor of which direction the panels is placed must be considered. South 

facing panels gets the most sunlight, followed by east- and west-faced ones, 

producing 80% of the ones facing south [7]. 

In Figure 5, follows a chart of the solar panel efficiency in the majority of 

Sweden depending on the inclination towards the sun. 

 

 

Figure 5 Solar Panel Inclination Chart [7] 
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- Sun hours, The amount of sun to hit a solar panel is crucial for how much energy 

it is able to produce. There are geographically better and worse places for a solar 

panel to be placed around the world. Latitude is for example to be considered, 

but also seasons and weather patterns. The optimal place would therefore be a 

sunny, warm, and dry location. However, such places is often far away from 

any form of infrastructure and is therefore not a suitable option [8]. 

Sweden is located between the 55° and 69° northern latitude which means that 

the region experiences significant variations in sunlight around the 12 months 

of the year. During the summer months, June-August, the sun is up more than 

three times the time than during the winter months. In Figure 6, follows a chart 

of the sun hours in Stockholm, Sweden. 

 

 

Figure 6 Sun Hours 
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2.5 Circular Economy 

Scania is on a path to drive the shift towards a sustainable transport system. This means 

that the company will go from being a supplier of trucks and busses to supplying 

transport solutions for its customers. 

Circular economy is a sustainability-oriented approach that is focused around creating 

a regenerative and sustainable economic system. It is an important part of the modern 

way of product development thus this change of markets and solutions is setting new 

standards and requirements of newly developed products. When applied to the product 

development process, the principles of circular economy guides the design, production, 

and consumption of products in a way that heightens and values the importance of 

circularity, reduced environmental impact, and maximizes the value of a product 

through its lifetime [9]. 

 

For Scania, circular business is the core factor for how the company is going to act and 

serve on the market, in the past, present, and further in to the future. Throughout the 

company, different sections can bring expertise to the united goals and visions of the 

future. 

As an example, 50% of Scania´s new vehicle sales volumes is expected to be electric 

by 2030 [10]. This means that that the company is facing big challenges in the coming 

years, shifting focus from products in use to supply chain and the use of resources. To 

manage the challenge, Scania is implementing a circular mindset (see Figure 7). 

 

- Design For life, Designing for multiple life cycles together with suppliers. 

- Business models, To leverage further Scania is finding innovative business 

models with their partners. 

- Product life extension, Keeping the value up of the products in use. 

- Resource utilization, Resources means value and by designing close loops the 

company can make use of that value to larger extent. 

 

 

Figure 7 Circulation at Scania 
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2.6 Product Development Process 

 
Developing products for an industrial perspective is a complex process involving 

multiple actors. To gain a successful result concerning all requirements and demands, 

a foundational understanding of how to manage the process is key.  

 

Scania is known for using a standardized working method. Their total product 

development process consists of three different sub-processes [11]: 

 

- Pre-development 

- Continuous introduction 

- Product follow-up 

 

From these three sub-processes, this bachelor thesis is mainly focused on the Pre-

development process. In the product development process of “Construction and 

Design” the result is created based out of the different part-results from the 

requirements. Included is: 

 

- Detailed requirements 

- Concept development 

- Analyze, verify, and assessment of concept 

- Finalize detailed construction 

- Analyze, verify and validate final concept via e.g., a test assembly 

  



Experimental procedure 

18 

3 Experimental procedure 

 
Developing a new product can be made in several different ways. The product 

development process which this thesis project is following the methods from pre-study, 

concept development to prototype making and evaluation. Each step is important in 

order to develop a product in the specific category, meeting the requirements and 

demands from customers, markets and legislations [12]. 

 

3.1 Pre-Study 

3.1.1 Market analysis 

A market analysis can be a very important step in the product development process. 

The data obtained from a market analysis may be somewhat uncertain, but in general it 

provides advantages when a company is to investigate what the market looks like in an 

unexplored area for potential entry. In order to make a market analysis as realistic as 

possible, a systematic analysis should be carried out with the collection of the following 

data [12]: 

- Customer categories, Market segments, depending on which industry and 

geographical area the company is targeting, they can advantageously deliver 

products to reduce the likelihood of being equally sensitive to economic 

fluctuations and currency fluctuations. 

- Market potential, based on the theoretical maximum use of a particular 

product, a company can get a picture of the potential value of a product or 

area. Here it is important to take into account the technological lifetime that a 

product can have in order to remain competitive while the rest of the market 

continues to develop, which can affect the use of the end product. In summary, 

this information leads to an estimate of the total global need for a particular 

product. 

- Market share, provides a measure of how actual or expected sales are 

distributed among different suppliers in the market. In order to be competitive 

and to be a leading player in the market, competitors' progress and 

development must be closely monitored, where product performance, 

reliability, and prices are important points. 

3.1.2 Benchmark 

Based on a market analysis, a company that wants to develop a new product can 

compare competitors' products against its own in a so-called “benchmark”. This helps 

the product development process to know where the bar is in the market that exists. An 

example of a benchmark could be to measure how efficient different manufacturers' 

engines are during tests performed based on the same variables [12]. 
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3.1.3 Customer Demand 

Every product ever made is created to fulfill a purpose, weather it is to revolutionize 

the industry or simply made for fun, it always solves some kind of problem. It is thereby 

important to understand how the theory of customer demand actually works. To 

generalize, customer demand is based on a combination of need, desire, and the power 

of purchasing [2]. 

The law of demand is one important theory of the Customer demand topic. It states that 

as a price of a product increases, the quantity demanded will decrease, and vice versa 

[13]. This theory is based on the assumption that consumers are rational and is looking 

to maximize their utility by purchasing products that offer the higher value for the 

money spent. Therefore, when the retail price of a product is too high, buyers tend to 

look for alternatives or reduce their overall consumptions. 

Market trends and economic conditions may also be an important factor when 

considering the customer demand [14]. During times of economic difficulties, 

customers tend to act more price-sensitive or even stop purchasing. On the other hand, 

a high demand, or social trends can drive the development and demand for new products 

even in hard times. 

By understanding the different key areas of customer demand, a development process 

can therefore be more or less extensive. 

 

3.1.4 Interviews 

When investigating further into the project, many questions arose that required answers 

and explanations from experts within the different areas. To answer those questions and 

help the project going forward several interviews and meetings will be conducted. 

Collecting answers from the people behind existing products and technologies is key in 

this thesis project and results in new contacts and important knowledge for the project 

[15]. 

 

3.2 Requirement specification 

The requirement specification is used when setting the standards for the specific 

product within the development process [12]. It may include different aspects relevant 

to the concerned area of development. This will lead the development process into 

ways of thinking when making decision. Therefore, making the newly developed 

product fulfilling the requirements and standards being set in the specification. 
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3.3 Concept development 

3.3.1 Sketches 

The easiest way to visualize an idea is to use a pen and paper [16]. Sketching is used in 

various occasions in all kinds of industries, in product development, sketching is used 

to convey a feeling of a product. showing design drafts or simply to explain how 

something works. Sketching concepts of a new product is a perfect way to get a first 

idea of its potential, this makes it easier to know if to go further with an idea or not [12]. 

3.3.2 Concept Assessment 

When different concepts are made and the project must choose one of the concepts, 

concept sieving is used [12]. The sieving process, is conducted using the requirement 

specification and customer demands. Each concept is valuated and measured against 

each other in order to find which concept is most suited, and potentially meets the 

requirements in the best possible way. 

3.3.3 Prototype  

Building prototypes is a good way to get a view of the product being developed before 

a real product is produced. A prototype can be built and used in different ways [12]. A 

first visual prototype can be built in a short period of time in materials such as 

cardboard to get a feeling of size and function. Via a Computer Aided Design (CAD) 

model, a more in depth view can be created and reviewed in different angles as well 

as tested to predict the products performance and properties. Later in the product 

development process, a physical prototype can be 3D-printed to assess the model and 

its functions. 

3.3.4 CAD 

There are different ways and methods to conduct additive manufacturing/3D-printing. 

One commonly used method is called Selective Laser Sintering [17] (SLS) [18]. SLS 

is based on a fine grained powder that is ejected onto a printer table, a laser beam then 

sinters the powder which in turn joins together and forms the desired model. SLS 

printing is a rapid prototyping method that can deliver prototypes fast to a relatively 

low cost which then can be used for test fitting, functional test, or as a viewing model 

[18]. 

CAD, were originally developed to exchange the craftmanship of handmade 2D 

drawings to a more effective computer aided solution [12]. This way drawings could 

be copied and reused in a totally different way than before. Over the years the system 

was developed to include 3D drawings to be able to measure, calculate and assess 

even further. 

Using CAD is a crucial tool in today’s product development process, getting a in 

depth view of a model, calculating stresses and evaluating its potential [12]. 
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3.3.5 Test Assembly 

Mounting and testing prototypes is a crucial step in the product development process. 

Finding a method in which the product should be mounted and dealt with is key to 

receive physical feedback whether the product works as intended or not which in turn 

is important knowledge off the process. Many iterations of prototypes may be done to 

test various requirements which in turn leads to a final product that works as intended 

[19]. 

3.4 Business case 

A business case is helpful when making business related decisions or projects. It 

provides information of the potential costs and impacts the product might have on the 

targeted market. The purpose of a business case is to provide the decision makers with 

the valuable information. With that information they can make qualified decisions if 

the product is feasible to introduce or not. A business case may include the faced 

problems or opportunities, proposed solutions, payback time, and suggestion on how to 

move forward [20]. 

 

3.5 Validity and Reliability 

Using validity and reliability in a development process, makes it possible for the reader 

to assess the quality of different methods, activities, and data collected in this thesis 

[15].  

 

- Validity, is about the degree to which the collected data during the thesis is 

accurate or not. This is to ensure that the finding of the work is valid and 

therefore considered the best possible methods to be used for this thesis. 

  

- Reliability, is viewing the consistency and dependability of the data-gathering 

procedure for an independent work to receive the same results using the same 

methods as in this thesis. In short, reliability reviews the possibility and 

validness for new research to be conducted with the same result 

In this thesis, this is applicated to the different theories as well as activities conducted 

throughout the project. For example concept assessment is an important activity in 

which the thesis result is dependent. So is the prototype development, where the result 

is of importance for the work. 
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4 Implementation & Results discussion 
 

4.1 Pre-Study 

4.1.1 Market analysis 

Solar panels is not something new, todays development is about making them as 

efficient as possible. It is for example quite common to install solar panels on roofs of 

buildings, however as of today they are not efficient enough for vehicles to entirely rely 

on. 

In the automotive industry, there are some actors that produces solar panels e.g., 

Midsummer [21] or even solar cars e.g., Sonomotors [22]. The normal issue about solar 

panels is the fact that they are easily broken when bent and therefore often require flat 

surfaces [8]. Solar panels is also commonly very large as large surfaces of cells gives 

more energy. 

Charging batteries with renewable solar energy is however not something new. In the 

boating industry, solar panels is common on boats, especially beneficial on sailboats as 

they e.g., do not run the engine too often, or do not even have one to generate electricity. 

 

Some of the brands, products, and projects that were looked into during the market 

analysis were: 

- ZEPRO, a brand based out of HIAB, which makes cranes and tailgate lifts for 

trucks. They have a package of solar panels to charge the batteries powering the 

tailgate lift and allowing for longer lifetime for the batteries [23]. 

 

Figure 8 ZEPRO 
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- Green Energy Denmark, is another supplier of solar panels for trucks, busses, 

trailers, and other vehicles. Green Energy focuses on using the renewable 

energy from the sun to power a system, replacing the use of ordinary batteries 

in vehicles, allowing a constant availability of electricity [24]. 

 

Figure 9 Green Energy 

 

- Solar panels on trailer, Together with e.g., the solar panel manufacturer 

Midsummer, Scania is involved in a development project. Its purpose is to 

mount solar panels on a trailer used in commercial service and to test how much 

the solar panels can increase the electrical range of a Plug In Hybrid Electric 

Vehicle Truck (PHEV). Theoretical calculations predicts fuel savings up to 20% 

[25]. 

 

Figure 10 Solar panels on Trailer 
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- Solar Powered Cars, In the segment of solar powered cars, there are several 

actors on the market with more or less independent propulsion based on solar 

energy. 

Sonomotors is one example. The company mainly focuses on electrifying the 

automotive industry with renewable energy from the sun with special hardware 

to cope with the harsh climates and requirements it has to endure. One specific 

area of interest is their unique manufacturing method to seamlessly integrate 

solar cells into polymer to be used for the exterior of a passenger vehicle [22]. 

 

Figure 11 Sonomotors 

Another organization that stands out is the Bridgestone World Solar Challenge. 

They are an important actor for future development of the automotive industry 

when it comes to renewable energy. Every second year the competition takes 

place in Australia and challenges companies and Universities all around the 

world to build the best Solar powered cars. All participants races their own 

developed cars across the Australian continent over 3000Km, all powered by 

the suns renewable energy [26].  

The competition shows the potential of solar energy, and how efficient it 

actually can be. During the race, one solar powered car uses the equal amount 

of energy that approximately 3 Liters of gasoline contains [8]. It also shows the 

potential of how solar panels can be slightly bent to reduce the aerodynamic 

resistance it otherwise might have. 

 

 

Figure 12 Jönköping University Solar Team 
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4.1.2 Interviews 
During all interviews conducted within the project, the interviewees were firstly briefed 

about the thesis assignment. The aim was to give them a good understanding and having 

the opportunity to give answers related to their profession based on this thesis. Four 

main interviews were conducted as well as several casual and unplanned interviews. In 

all interviews the same structure was used and the questions asked where angled 

towards each interviewees area of expertise. 

- Interview with customer expert [2] 

At the start of the project, an interview with the Scania Accessories project 

groups project manager was conducted. The interview contained the project's 

first review of research questions and other important issues and concerns. It 

was addressed in order to give as clear a picture of the project scope as possible. 

 

- Interview with battery expert [27] 

To get a better understanding of the electrotonic hardware concerned in this 

project, an interview were made with a battery expert at Scania. The basic 

features of the electrical system where looked at (see Figure 13), as well as 

scenarios of having solar panels on a truck and what that might give to the 

electrical system. 

 

 

 

Figure 13 General electrical system in Scania cabs 

 

- Interview with project involving supplier experiences [28] 

When looking in to the possible ways to manufacture a solar panel a specific 

way, suppliers do things differently were some methods might be better suited 

than others. 

Interviewing a Senior Technical Advisor at Scania with experience from 

different suppliers, gave an even better understanding of how they manufacture 

solar panels. Leading to knowledge if some methods are more beneficial than 

others, which in turn may affect the final product. 
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- Interview with Scania Solar Panel Project [25] 

In large a science project with e.g., Scania and solar panel manufacturer 

Midsummer, there is a test to mount solar panels on a 18 meter long truck trailer 

to power a hybrid truck driveline. The project leader was interviewed to gain 

more knowledge about the Solar energy subject and to exchange experiences 

within the team. This interview resulted in that a solar panel from the science 

project was borrowed to inspect, and to inspire this thesis project (see Figure 

14). 

 

Figure 14 Borrowed Solar Panel 
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4.1.3 Customer demand 
Understanding the demands from the users is key to develop any product in any 

assortment. Scania has a wide range of customers where some are more dedicated to 

the brand than others, where as some priorities efficiency, uptime etc. After interviews 

with market experts, talks with different employees, and other actors in market, it is 

clear that Scania has come a long way finding solutions for the customer needs. 

Therefore, Scania has big advantages in the market regarding the properties that 

makes the customer choose their brand specifically. The properties in Figure 15 are of 

value to a potential solar panel Accessories assortment. 

 

 

Figure 15 Scania Properties 
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4.2 Requirement specification 

The created requirement specification within this thesis, indicates and highlights several 

areas important to the use of Accessories attached on the outside of trucks, but also 

solar panels. The specification was developed together with two Scania mentors, who 

specializes within accessories development and R&D (Research and development) 

within Scania. Based on their specialties, the mentors highlighted different concerned 

areas which in their opinion should be included in a requirement specification. 

The concerned areas in the requirement specification is [12]: 

 

- Design, There are different terms and aspects of the design process of a 

product. An example is Design for Manufacturing (DFM). This is done to 

simplify and optimize the manufacturing process by lowering complexity, 

optimizing performance, and redefining the product. Other aspects of design 

requirements can be dimension, aerodynamic, power, and modular 

requirements. All important factors in order to make safe, reliable, and 

profitable products. 

- Human Machine Interface (HMI), is the way a product makes it possible for a 

user to interact with the machinery, computer, or systems within itself. It 

doesn’t have to be highly developed screens or force feedback systems to 

count in the HMI segment. A mechanical gas pedal or knob for the air flow 

inside of a truck is at least as important. The main purpose is to make it 

possible for the user to understand how to change something and receive 

information that the change is done. 

- Performance, The performance requirements of a product is measured in 

different relevant aspects. The way a product is performing during a test can 

be measured based on the specific requirement. For example the weight of a 

product can be critical and largely effect how the product performs in different 

scenarios. This might be crucial to fulfill legislations and other safety 

standards.  

- Energy, Energy requirements is closely related to performance, but is focused 

to the requirements of e.g., power delivery and battery time in order to fulfill 

the promised operation times. 

- Economy, For a product to be feasible for a company to manufacture and a 

customer to buy, the costs cannot be too high. In the Economy requirement 

section the production costs are e.g., an important measurable part. 

- Material, In order for a product that is exposed to different weathers, 

chemicals, or other stresses to maintain its quality throughout its lifetime the 

materials must be of the right kind. Requiring materials with specific 

properties for example Ultraviolet (UV), resistance or recyclability makes the 

finished product expand its lifetime and/or being able to be recycled in an 

environmentally friendly way. 
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The requirement specification gives the development process a way of thinking 

when facing decisions. A look at the requirement specification (see Figure 16) 

might lead the way to a suitable and a right decision for the company based on 

their requirements and goals. 

 

 

Figure 16 Requirement Specification 
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4.3 Concept Development 

4.3.1 Concept sketches 

 
1. Concept RAD 

The Roof Air Deflector (RAD) (see Figure 17) is mounted on the roof of the 

trucks to direct the air flow in an advantageous and efficient way and thus avoid 

aerodynamic disadvantages. These take up a large area and are widely used by 

customers around the world. 

 

Figure 17 RAD Concept 

2. Concept FOLD 

Based on a folding arm bag (see Figure 18), similar to the one that e.g., 

emergency vehicles use in accidents to be visible to other traffic. A larger area 

of solar cells is rolled up to catch the solar rays while the vehicle is stationary. 

Nothing that is in Scania's Accessories range today. 

 

Figure 18 FOLD Concept 
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3. Concept CAP 

The sun visor that sits on the truck's windshield (see circled in red in Figure 19) 

protects drivers from being dazzled in sunny weather, the concept has integrated 

solar panels. 

 

Figure 19 CAP Concept 

4. Concept HATCH 

Scania's trucks often have a sun hatch for the purpose of letting air inside, 

lighting up the cab, and acting as an emergency exit (see circle in red in Figure 

20). In this concept, it is used to absorb the solar rays. It is common for this to 

be replaced with the accessory parking cooler. 

 

 

Figure 20 HATCH Concept 
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5. Concept MIRROR 

The truck's rear-view mirrors are relatively flat surfaces that are directed in the 

direction of travel and therefore could be used as surfaces for solar cells (see 

Figure 21). There are also not so many different choices of rear-view mirrors 

for the customer to choose from, which would be in line with the Scania cab 

matrix. 

 

Figure 21 MIRROR Concept 

 

6. Concept BIW 

The Body In White (BIW) concept is based on the body for the truck cabs 

which today is manufactured in Oskarshamn's bodywork shop. On the 

body (see Figure 22), there are large areas that shapes the cabs. However, 

they are made of sheet metal and are not molded. 

 

Figure 22 BIW Concept 
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4.3.2 Concept sieving 
Based on the requirements specification, a number criteria’s for evaluation were 

developed in order to be able to sift through the concepts to be looked at further. These 

criteria’s were put together after conversations with the supervisor at Scania: 

1. Power output 

Power output is the estimated power that the surface in question can generate 

from the sun's radiation, larger surface power gives more power. 

2. Modular 

Scania's construction box is a large part of the company's DNA, therefore the 

opportunity to use already existing components in consultation is taken when 

developing new products. 

3. Mounting time 

Mounting time is the estimated time and complexity required for a workshop 

fitter to assemble the accessory in question. 

4. Circular Economy 

Based on the principles of the circular economy, the concept in question is 

assessed on how likely it is to be able to follow the mindset of circularity.  

5. Accessory Approved 

Based on the range and framework of the Accessory catalog, the concepts are 

assessed on how suitable they could be as Accessories. 

6. Styling 

Styling brass assesses the concepts of how they interact with Scania's design 

language and how the green energy that the solar cells extract can be presented 

and displayed in the most appropriate way. 

 

The points that the different concepts received varied from 1-6 points. The 

different concepts where thereafter compared and ranked in each category, 

giving the concept with best potential 6 points and the least potential 1 point. 

All points where set in the concept sieving activity together with the mentors 

from Scania. 

 

The concept sieving resulted in an even score between the RAD and CAP 

concept (see Figure 23). After discussions with supervisors at Scania, it was 

decided to move on with the RAD concept to benefiting the thesis project with 

its larger surfaces and existing ideas.  

 

 

Figure 23 Concept Sieving Result 
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4.3.3 CAD 

 
During the project, CAD (mentioned in chapter 3.3.4) has been helpful on various 

occasions. First of all, the initial prototype were drawn in CAD to theoretically verify 

that it mechanically works and fits as intended. A closer estimate of how many solar 

cells that could fit on the prototype's surfaces could easily be made in the CAD program. 

- The prototype made in the CAD program CATIA-V5 (Catia) [29] was created 

by an offset of the smallest air deflector surfaces that were relevant for a solar 

panel to be placed on. Subsequently, a surface of this offset was made to 

illustrate the position and characteristics of the solar panel. 

The surface illustrating the solar panel is colored green in Figure 24.  

 

Figure 24 Catia Prototype Model 

 
- Estimating how many solar cells that fits onto each specific RAD that is 

available for the customers, is crucial for calculating how much energy each 

panel potentially can provide. Therefore an estimate of the number of solar cells 

on each panel were drawn in the program.  

 

The measurements drawn on each model is taken out of the Solar panel provided 

by Scania, where each solar cell is 155x155 mm (see Figures 25-27). 

 

Simplifying the estimation, each panel is divided in two equally sized parts, 

left/right. Multiplying the number of cells with two afterwards allows for the 

correct number of solar cells for the whole RAD. 
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Figure 25 Small Roof Air Deflector Panel 

             

Figure 26 Medium Roof Air Deflector Panel 
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Figure 27 Large Roof Air Deflector Panel 

 

Given that the cells measure 155x155 mm the results of the estimation was: 

- Small Roof Air Deflector: 44 Solar cells 

- Medium Roof Air Deflector: 42 Solar cells 

- Large Roof Air Deflector: 82 Solar Cells 

 

The medium RAD actually holds fewer solar cells than the small RAD. This is 

because it in comparison to the large and small versions is divided in two parts. The 

second part (seen in Figure 28) is fixed to the cab, and is not included in the 

estimation. 

 

Figure 28 Medium RAD with circled extensive front part 
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4.4 Prototype Development 

 
In the prototype development process, multiple steps have been completed in different 

stages of the process. Making it possible to show and present a realistic prototype for 

different stakeholders within Scania as well as for educational purpose as this thesis 

work. 

4.4.1 Cardboard model 
First of all, a small scale prototype was made in cardboard material to visualize and test 

concepts of a RAD solar panel to see how they mechanically “perform” in reality. The 

cardboard modeling was a fast and cheap process made out of material that was to be 

recycled. It was later used to showcase the concepts in meetings with the Accessories 

team in order to get professional input from their point of view. 

 

Figure 29 Cardboard Model 

 

Figure 30 Cardboard Model 
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4.4.2 Cab & Air Deflector Part Construction 

Because of the large size of a truck cab, a small portion of a Cab and RAD was cut 

out of a real cab and RAD. This in order to showcase a manageable prototype in real 

size with all the necessary functions and features a RAD can offer. The job was 

carried out in the Cab laboratory at Scania Technical Centre and resulted in a box like 

piece of the cab. 

 

 

Figure 31 Cab body before cut 
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Figure 32 Cab body cut markings 

 

Figure 33 Cut out part from cab 

A smaller table was sawn out to be able to house and handle the prototype parts in a 

neat and simple way.  

To protect and enhance the model it was painted in a similar color as the scale truck 

model in order for a untrained eye to recognize the parts as part of a real truck in 

presentations and University Thesis Fair. 
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4.4.3 Solar Panel mockup 

The final concept were based on the small size RAD. To visualize its properties and 

form it was drawn up in Catia as shown in previous chapter “4.3.3 – CAD”. 

The prototype of the solar panel itself was 3D-Printed out of Polylactic acid (PLA), in 

several smaller sections, this because of the limitation of printable sizes of the 3D-

printers located at Jönköping University. The small pieces where then glued together 

and the small gaps where filled with fillers before grinding it to a smooth surface 

before painted. 

 

Figure 34 3D-Printed Parts for Solar Panel Mockup 

 

Figure 35 Solar Panel Mockup Process 
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Figure 36 Solar Panel Mockup before paint 

 

To complete the Solar panel prototype, it got its final touch with stickers illustrating 

solar cells, making it look as close to a real product as possible. 

 

Figure 37 Solar Cell Stickers 

 

As the solar panel got inspiration from the solar panel that Scania provided to the 

project, the weight of the conceptual solar panel can be estimated. Based on a 

calculation of the mass and surface of the provided solar panel which gives a size to 

weight ratio. The ratio is then transferred to the surface area of the new solar panel 

which gives an indication that it will weigh approximately 4.6 Kg. 
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4.4.4 1:18 Scale Model 

In order for a untrained eye to understand how the whole solar panel as an accessory 

would look like without having to bring a big RAD to presentations and thesis fair, a 

1:18 scale truck model is used (seen in Figure 38). A smaller model of the whole solar 

panel, sized in scale 1:18, was therefore 3D-Printed out of PLA in order to be placed 

on the scale model truck. The development of the scale RAD is seen in Figures 39-41. 

 

Figure 38 1:18 Scania Truck Model 

 

 

Figure 39 1:18 Scale Solar Panel on 3D-Printer 



Results and discussion 

43 

 

Figure 40 3D-Printed 1:18 Scale Solar Panel 

 

 

Figure 41 Model Solar Panel 
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4.4.5 Electronics 

As the Solar panel is in a prototype phase and therefore doesn’t function, no electrical 

installations needed to be mounted. The tilting function of the RAD is however 

managed by electricity. This is done by using an already existing electric motor, used 

to tilt different RADs available in the Scania toolbox. A height adjustment switch 

normally fitted on production trucks is also used to control the electrical motor. 

The electric motor is powered by 24V, to be able to use the motor from a normal wall 

outlet a converter from 230V to 24V is used. Further a switch is mounted to be able to 

control the electric motor. Converter, Switch, and electrical motor in seen in Figure 42. 

 

Figure 42 Electric Motor system 
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4.4.6 Mounting & assembly 
 

When all the part for the model was finished, it all had to be mounted and assembled 

together to work as intended (see mounting drawing in Figure 43). Before the Cab parts 

were painted, all the parts were test fitted to ensure its function and fitment as seen in 

Figures 44,45. 

 

Figure 43 Mounting view Roof Air Deflector 

 

 

Figure 44 Test fit 
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Figure 45 Test fit of Electric Motor 

 

After the paint process was finished all parts were mounted again as a final step (see 

Figure 46). Having the assembly functioning makes for an even better understanding in 

the different concerned areas in use and around the solar panel and RAD. 

 

Figure 46 Finished Prototype 

 

When mounting solar panels on air deflectors as real Accessories, it may be glued and 

or fastened along the sides of the panels to prevent it from getting loose during usage. 
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4.5 Business Case 

 
The idea of this concept is to increase the availability of the amount of renewable energy 

that is consumed in the truck cab and nothing else. Therefore some estimations of what 

this renewable energy could be used for can give a better understanding for the use and 

profit of these categories of Accessories. 

4.5.1 Typical day of a truckdriver 

As the uptime of trucks becomes more and more important for entrepreneurs today it 

also gives solar panels more opportunities to deliver renewable energy to the trucks.  

In this thesis an assumption (see Figure 47) has been made that a truckdriver drives 

approximately 600Km in 10 hours during one day. Of these, 9 hours are considered to 

be in direct sunlight, which in turn leaves 14 hours for resting. The transport industry 

is working around the clock and it is not uncommon that drivers drive during the night 

hours and rests in the day. Based on a solar panel, 1,7 m2 in size, calculations 

summarized that it provides 200W (0.2KW), which in turn during one day in the sun 

can give 1.8kWh of energy. 

- As an example a normal parking cooler, commonly used in trucks draws 

1000W, given that the solar panel provides 200W, gives for an 20% Battery 

Saving using renewable energy. 

- 1.8 kWh of Renewable energy could also be compared to the energy delivery of 

the diesel a normal truck consumes [30]. As seen in the figure below, a yearly 

estimated saving of 219 Liters of diesel could be exchanged to Solar energy per 

truck using solar panels. 

 

Figure 47 Typical day of a truckdriver 
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4.5.2 Concept Market Evaluation 
Evaluating the Solar Panel concept as a potential part of the Accessories assortment 

gave the project group an indication of the potential market value to add in the coming 

business case. 

The concept idea is rated (see figure 48) in a market point of view, every category, 

marked in yellow in the figure, gets a score between 0-2. In a session with market 

experts and Senior advisors within Scania and the specific area. The Solar Panel 

Accessories idea came out with a score of 24 points, the scale used allows ideas with 

points greater than 16 to be looked into further, which approves this idea as one to look 

into further. 

 

Figure 48 Accessories Evaluation Chart 

 

4.5.3 Circularity Mindset 

Throughout the bachelor thesis project, a circular mindset has been taken into 

consideration. In decisions of e.g., specific concepts, development of prototypes, and 

ways of working, choices and decisions have always been considered based on how 

they will contribute to the Circular mindset that Scania has developed. 

An example can be different steps in the prototype development process. The cardboard 

prototype were only made out of materials that was about to be thrown away, so was 

the final prototype cab parts. By doing this no new material was needed, giving the used 

material an extended life which is a part of the circular mindset at Scania. 
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4.6 Result of Research Question 1  

How can solar panels be integrated into Scania Cabs in line with the Scania 

Modularity concept? 

The Finished Solar Roof Air Deflector Panel concept sits upon and follows the curves 

and shapes of the normal roof air deflector making it having little to none impact of the 

intentional design and or aerodynamics (see Figures 49,50). 

The specific concept used in this thesis project is based on the smaller air deflector. The 

smaller RAD is available in two different shapes based on the choice of having the truck 

as a rigid truck or a trailer tractor. This solar panel is shaped to fit both with its surface 

not extending all the way out as shown in the figure below. 

The same idea is to be implemented to all three variants of Roof Air deflectors. 

Following the vision of the Scania toolbox by only having as little as three Solar panels 

to fit every combination of Air deflectors throughout the Scania Cab Matrix 

independent of the truck being a rigid truck, trailer tractor, or having different roof 

heights. 

 

Figure 49 Solar Panel Concept marked in orange 
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Figure 50 Final Result, Solar Panel Accessory on truck 

                                                                                              

4.7 Result of Research Question 2  

How efficient can the use of solar panels be for this application? 

The surface of the specific concept used in this thesis project allows for an 

approximation of 44 Solar Cells which in turn can deliver up to 184W of renewable 

solar energy in beneficial weather conditions. Depending of which roof air deflector is 

used, a solar panel of this kind on top of the large roof air deflector can deliver up to 

340W of power.  

 

4.8  Analysis of Result 

 
Based on the theories in the beginning of this report an analysis can be made out of the 

research questions. 

The solar panel Accessories concept makes for a smooth application into the Scania 

Cab matrix. Every roof air deflector available to the line of cabs manufactured by 

Scania can be equipped with the concept in order to harness the power of the sun. The 

effect of the roof air deflectors main purpose as air deflectors is considered to be little 

to none as it follows the characteristics of the original surfaces and does not change the 

aerodynamics. Due to the curves of the air deflector, new challenges might arise as solar 

cells tend to be fragile and hard to bend. 

As an Accessory, the concept fits very well into the assortment, being possible to come 

with a new truck, retrofitted, or remounted on a used vehicle, by the truck owner 

privately or through a Scania service workshop. It also heightens the image of 

environmental awareness for possible customers as the concept not only provides green 

energy but also is visible at the top of the trucks.  
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The efficiency of the solar panel concept is based on how many solar cells that can be 

mounted on the surfaces. As some roof air deflectors are larger and therefore is more 

efficient, the future of the concept is to optimize the used surfaces as best as possible. 

The power generated by the renewable energy can be directed to any product that is 

used in the cab. Therefore, the renewable energy is possible to be useful and support 

the cab batteries.  

 

 

 

  



Results and discussion 

52 

5 Discussion  

 
In this report, the product development process has been studied and applied, leading 

to several important activities being conducted and evaluated. 

The research questions in this thesis report have been answered in a good way. 

Regarding the first research question of how such a concept could be integrated into 

Scania Cabs in line with the Scania Modularity concept, it is clear that it is possible to 

do so as the concept sits on top of already existing products in use. The second research 

question is wide and both easy and hard to answer in a clearly. For example, the 

efficiency of the solar panel is firstly dependent on how many solar cells can fit on a 

specific surface. Secondly, many possible scenarios of the usage of renewable energy 

can be listed, whereas some are more clear and important than others.  

During the time of the thesis project, there were several ideas and thoughts in 

circulation. Later at the end of the thesis project it all seemed clear and the solution was 

good and simple. However, it is the journey of the project that is important for this 

thesis, therefore making time for the whole process is key to being able to finish in time 

with good results. For example, more time could have been used to get to know more 

about the electrical system and possibly make a somewhat functioning prototype. 

As the concept aims to be included into the Accessories assortment, the concept resulted 

in that the solar panel is one that solely is placed on top of a RAD. Solar Panels 

themselves are of course contributing to making Solar energy a valid option instead of 

traditional energy manufacturing such as nuclear power or other fossil fuels. Using solar 

panels as accessories on Scania Cabs could generate between 184-340W of renewable 

energy, this is enough to charge phones, making coffee, or running external air 

conditioners. It may not sound as a big deal, but “many little streams make a mighty 

river”. Considering the alternatives and the circular mindset that Scania is striving for 

this is a good first step of many to become a sustainable transport provider. Looking at 

the Circular mindset, that is crucial for succeeding in completing the circular economy 

circle, the recyclability of solar panels is still a concern. It is therefore important that 

the future development of solar cells- and panels moves in a direction to increase the 

reusability of the product and its parts, which in turn could increase the energy produced 

by the solar panels. 

There are several product development processes, of which some are more relevant than 

others when development of a specific product. In this bachelor thesis, the idea of the 

specific product and placement was already in development. Therefore some steps 

normally conducted during the process were unnecessary, leaving room for this specific 

thesis to be shaped after the existing knowledge and ideas.   

As a company that conducts its own research and development, Scania is well-

established within the industry. The competence of its employees and ways of working 

puts them in the front line of development. Therefore, the development of solar panels 

is something that Scania very well would be able to conduct, given the enormous 

opportunities at the company has. 
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6 Conclusion 
 

The study shows that throughout the process it is important to visualize and confirm 

concepts in order to find a suitable solution for the company and its vision. By using 

the product development process, a range of limited solar panel Accessories have been 

created to fit into the Scania Cab Matrix. The final concept of solar panels mounted on 

top of Scania truck cabs can harness the potential power from the sun. Potentially 

powering electrical systems inside the cabin without compromising other areas of 

concern such as, aerodynamic- and styling properties. However, the amount of 

renewable energy possessed by the solar panels might not be enough to power all needs 

of the Cab, but it will contribute to Scania´s vision of driving the shift towards a 

sustainable transport system. 

 

6.1 Further Research and Development 

For future research it would be interesting to investigate how the solar panel 

Accessories could be electronically installed to deliver the energy generated by the sun. 

To be able to make the most out of the available energy, it would also be necessary to 

conduct research about how much the solar cells themselves are able to follow the 

curvature of the Roof air deflector. 

In addition, it would be a good idea to involve customers and collect their thoughts and 

feedback about the Accessories. As a last step in the development process, the product 

needs to be prepared for sales in order to attract customers to invest in these specific 

Accessories. The preparation could e.g., feature a marketing launch, customer 

experiences, Service, and mounting instructions. 
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