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ABSTRACT 
This report describes the process and the result of a master thesis in industrial design engineering at 

Luleå University of Technology. The thesis was carried out at Volvo Car Corporation, Special Vehicles, 

at the department for commercial vehicles, in Gothenburg during October 2011 to Mars 2012. The 

aim of the project was to come up with concepts for improvements of today’s police car, in terms of 

the design of the dog crate and general storage. 

 

According to customer surveys about police cars made by Volvo, storage is a very important area 

with potential for improvement. Regarding the dog crate many police officers have come with 

specific requests for improvements, mostly regarding size and sound. 
 

The project started with an extensive preliminary study where police districts all around Sweden 

were visited. During the visits police officers and dog handlers were interviewed and surveys were 

handed out. This resulted in great knowledge for the present situation and many problems and 

possibilities for improvements were found. The majority of the major problems found were related 

to the dog crate, where the most important issues were the size of the crate and the sound level in 

the car when the police dogs bark. The main focus throughout the project has been to improve the 

dog crate regarding sound and size, even though other issues also have been investigated. Different 

concepts were made where most of them were evaluated end tested as prototypes in a V70 police 

car.    
 

The final result was a prototype for a new design of the dog crate including; the side panels, the 

front panel, the evacuation hatches, the partition wall and the ventilation for the dogs. It also 

resulted in a concept for securing the load in the back seat and a way to lock the boot in a half-open 

position. As for the regular police car it resulted in a concept for storage of the spike strip. The 

preliminary study also resulted in that from 2012-01-01 it is possible for the Swedish police to order 

the Volvo XC70 with a more powerful engine than before. 
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1. INTRODUCTION 
The Swedish police force, along with the police from Switzerland, the UK, Holland and Belgium are 

using Volvo as their police cars. Patrolling police officers spend a lot of their time in their vehicles 

and have high demands on the function. Both the police cars and the officers are equipped with a 

numerous variety of equipment and in some police cars the entire cargo space is occupied with a 

dog crate. To meet the high demands on the police cars, Volvo constantly tries to improve the car's 

function and user friendliness. 

1.1 Background 
 

Volvo Cars Special Vehicles (VCS) is a unit at Volvo Cars with the task of refining Volvos. One area is 

commercial vehicles, which can be divided into taxis, police cars and other vehicles. Police cars are 
sold in many markets and the largest are Sweden and the UK. In Sweden, VCS works closely with the 

Swedish Police. This helps to constantly improve the offering in terms of content, features and 

performance. According to customer surveys regarding police cars it is found that storage is a very 

important area with potential for improvement. 

 

The police cars usually carry a wide variety of equipment, used more or less frequent in the daily 

tasks. This equipment is stored and the load is secured at various locations in the car, depending on 

how often the equipment is used. Some police cars are equipped with dog crates that provide room 

for two dogs. This is also a kind of storage. For the police cars equipped with dog crates, the police 

officers have come with specific requests for improvement.  

1.2 Purpose and aim 
 

The purpose of the project is; by doing extensive preliminary studies gain an understanding for 

today's situation for the police officers including the dog handlers, to see what needs to be improved 

in the police cars and the dog crate. The aim is to, with help from the preliminary studies, come up 

with concepts of how to improve today's police car in terms of how the dog crate should be 

designed and how the equipment in the car should be stored. 

 

1.3 Limitations 
 

• No estimation of costs regarding manufacturing the final concept will be made 

• No drawings for the design of the final concept will be made 

 

1.4 Expected result 

 

The final result of this work will be concepts with improvements to the dog crate and the storage of 

equipment, visualized with real size prototypes. It will also result in a detailed summary of the 

preliminary study that can be used for future projects. The entire work will be documented in a 

report. 
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2. COMPANY DESCRIPTION 
Volvo is a Swedish Brand that provides transportation related products and services. The brand is 

shared between Volvo Group and Volvo Cars. Volvo Group is a provider of commercial transport 

solutions, providing such products as trucks, buses, construction equipment, engines and drive 

systems for boats and industrial applications, as well as aircraft engine components. The Volvo 

Group also offers financial solutions. Volvo Cars is an automobile manufacture. (Volvo – A global 

group, [electronic], 2011-10-05) 

 

Volvo Car Special Vehicles is a separate unit within Volvo Cars that plans, develop, manufacture and 

market specially adapted vehicles based on Volvo Car Cooperation standard cars. They are 
Executive, DRIVe, R-DESIGN, Special and Limited editions, Personalisation offers of your choice, 

Taxis, Police and official vehicles. (Volvo Special Vehicles, [electronic], 2011-10-05) 

 

The police vehicles are a part of the commercial vehicles unit, which delivers police and emergency 

solutions in various versions. Different car models are available, marked as well as unmarked, where 

some cars are fitted with dog crates. (Volvo Special Vehicles – Police, [electronic], 2011-10-05) 
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3. THEORY 

In this chapter all important facts and information needed for the project is presented. Initially facts 

are presented about police dogs and police officers. Regulations of transportation of animals are also 

presented to get an insight of what to be considered when designing a dog crate. 

 

3.1 Police dog 
There are about 450 police dogs spread across the country. The police department in each district 

decides how many dogs there are to be in the district. The police dogs are trained to assist a handler 

in tasks that include finding, intimidating or apprehending a criminal. They are also trained to detect 

bombs, narcotics, explosives, firearms or other specific scents. Currently the most common breed of 

police dogs is the German shepherd, but there are also Malinos, Rottweiler, Boxer and 
Riesenschnauzer. The German shepherd, figure 1, weighs 22-40 kg and measures 53-60 cm in height.  

 

 

 
Figure 1. German shepherd 

 

 

There are very high demands on police dogs and they have to meet many requirements before they 

are allowed to be taken into duty. Before the dogs can be bought they have to go through a 

suitability test where many qualities are considered, for example the dog's ability to defend itself, 

show aggression, stay focused, overcome fear etc. If the dog pass the suitability test it also has to go 

through environmental- and work tests. High altitudes, steep stairs and slippery floors are examples 

of what a police dog have to cope with. Before the dog finally is taken into service it has to make 

probation at the police for about eight weeks. When the dogs are fully trained police dogs they are 
between 18 month and four years old. Most of the police dog retires when they are 10 years old.  

(Polisens hundförarförbund, [electronic], 2011-11-01) 
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3.2 Uniformed police  
Uniformed polices are officers working in the field, in other words the ones patrolling with police 

cars and who goes on emergency missions. They spend a significant amount of their time at work in 

the police car every day. 

 

The task and objectives of the uniformed polices are to reduce the opportunities for committing 

crime, prosecution of crimes and a quality increase of crime investigations. But they also execute 
other tasks than investigating crimes on the basis of public needs, through prompt and correct 

handling, good service a and high level of availability.  

(Tasks and Objectives for the Police, [electronic], 2011-11-01)  
 

3.3 Police dog handlers 

To become a dog handler it is required to have worked five years as a police officer with good 

grades. It is also required to be good with handling dogs and have a great interest for dogs. Being a 

dog handler includes a physically demanding work and it is therefore important that the dog handler 

is in good shape and is able to orient in the forest easily. The dog handler is always living together 

with his/her police dog. 

 
The dog handler and the dog must undergo training for seven weeks and 20-25 percent of the dog 

handler's total working time is dedicated to dog related training. There are constantly follow-ups of 

where the dogs are in their training. Police dogs and their handlers are tested according to FAP 

(Rikspolisstyrelsens föreskrifter och allmänna råd) every year.  

(Polisens hundförarförbund, [electronic], 2011-11-01) 

 

It is most common to have one police dog per police car, but this is different from district to district. 

In some districts it is equally common to have two police dogs per car. Some situations 

demandshaving two dogs for example during the education of a new police dog where the dog is 

working together with the old dog. It is common that the dog handlers have a larger district than the 
regular police.  

 

3.4 The Swedish National Police Board (RPS) 
The Swedish National Police Board, Rikspolisstyrelsen (RPS), is the central administrative and 

supervisory authority of the police service. It is also the supervisory authority of the National 

Laboratory of Forensic Science. The RPS is headed by the National Police Commissioner who is 

appointed by the government. Among other things, the RPS is responsible for the development of 

new working methods and technological and administrative support. (Om polisen, [electronic], 

2012-03-20) 

 

3.5 PUST (polisens utredningsstöd) 
The PUST-computer is a laptop that is a part of the police investigation support. The PUST-computer 
enables the officers working in the field to send, receive and register information. This gives the 

officers more flexibility and many crimes that had to be investigated at the station can now be 

investigated by the officers in the field. 
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3.6 Regulations of animal transport 
Jordbruksverket is a Swedish authority who handles the agricultural policy and amongst other things 

set regulations for the handling of animals. Here follows specifications from Jordbruksverket 

regarding transportation of animals. Only the relevant specifications regarding transportation of 

police dogs are presented.  

 

CHAPTER 3. MEANS OF TRANSPORTATION etc.  
 

§ 3 The vehicles air vent outlets should be located in such a way that they cannot be blocked. All 

parts of the cargo space and containers should have sufficient ventilation. If the vehicle is equipped 

with mechanical ventilation, natural ventilation should be possible to use in an emergency.  

 

§ 6 A cargo space shall allow safe supervision, care and safe loading and unloading of the animals. All 

parts of a cargo space should also be made to provide easy inspection of the animals, unless 

otherwise is specified in these regulations. There should be sufficient light sources for these 

purposes. 

 
General guidelines to Chapter 3. § 6 

The means of transportation should be provided with equipment for video surveillance in cases 

where frequent monitoring of the animals is not handled by other means. When it comes to work 

environment all features of the cargo space is regulated by Arbetsmiljöverkets prescriptions.  

 

SPECIFIC REQUIREMENTS FOR CERTAIN SPECIES 

   

DOG 

 

§ 34 When transportation takes place in a passenger car or light truck at a regular basis the vehicle 

must have a space specially designed for dogs. This space must be shielded against the passenger 

compartment with a lattice or a net. If the dog is transported in the passenger department, apply § 

3. The space where the dogs are placed shall be shielded against sunlight and be equipped with a 

mechanical fan that works even if the car's engine is turned off. Evacuation trough more than one 

escape route without hindrance or delay must be possible.  

 

§ 35 A container or crate shall be designed and placed in a way that the dog gets shade and good 

ventilation. 

 
§ 37 The dog shall not be kept permanently in the vehicle and shall not be left unattended in the 

vehicle when the temperature in the cargo compartment are likely to exceed +25°C or below -5°C. 

The compartment should be well ventilated so that moisture can be vented out. When transport 

takes place, the dog shall be walked and given water every six hours and be fed every 24th hour. 

 

For transporting dogs, these are the minimum space requirements: 

1. Length: the distance from the dog's nose from the buttock when standing in normal position times 

1.10. 

2. Width: the dog's chest width times 2.5; the dog shall be able to lie down and turn freely. 

3. Height: the height of the dogs head in the position where it is tallest. 
 

The ceiling can be at most 5 per cent shorter than the floor.  
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NOISE

ANTI - NOISE

RESIDUAL

Work dogs, such as service dogs or other professional activities, which are transported only short 

distances, less than 2 hours, may be transported in a space with the minimum dimensions:  

Length: 90cm 

Width: 60cm 

Height: 70cm 
   

But the dog should always be able to lie down in a comfortable manner. 

 

GENERAL ADVICE 

If a crate with the dimensions 90x60x70 cm is used, the withers height of the dog shouldn't exceed 

65 cm. 

(Statens jordbruksverks författningssammling, 2010)  

  

3.7 Active Noise Controll (ANC) 
ANC is a way to reduce the noise by generating a cancelling anti-noise signal which is equal to, but 

180 degrees out of phase with the noise, figure 2. The two signals then cancel each other out, 

effectively removing a significant portion of the noise energy from the environment. (Jeffrey N. 
Denenberg, 2005) 

 

 

  
 

 

 

 

 
 

 

 

 

 

 

 

 

Figure 2. Visualisation of cancelling noise with anti-noise. 

Noise cancellation: Quietening the environment (2012-01-15) 
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3.8 Vacuum forming 
Vacuum forming is a plastic thermoforming process that involves forming thermoplastic sheets into 

three-dimensional shapes through the application of heat and pressure. Basically during vacuum 

forming processes, plastic material is heated until it becomes pliable, and then it is placed over a 

mold and drawn in by a vacuum until it takes on the desired shape. (Vacuum forming, 2012-02-19) 

 

3.9 ABS Plastics 
ABS plastic (Acrylonitrile - Butadiene – Styrene) is an easily machined, tough, low cost rigid 
thermoplastic plastic with high impact strength. ABS plastics are composed of acrylonitrile, 

butadiene, and styrene in varying proportions, combined by a variety of methods including graft 

copolymerization and physical blending. ABS plastics are produced in a wide range of grades 

including medium and high-impact, heat-resistant, and both low and high gloss varieties. ABS 

plastics are available as compounds for injection molding, blow molding, extrusion, and calendaring, 

as sheet for thermoforming or cold forming, and in expandable grades for foam molding. (ABS 

Plastic, [electronic], 2012-03-06)  

 

3.10 Thermoplastic elastomer (TPE)  
Thermoplastic elastomers is a class of copolymers or a physical mix of polymers, usually a plastic and 

a rubber, which consist of materials with both thermoplastic and elastomeric properties. This gives 
TPEs both the advantages typical of rubbery materials and plastic materials. While most elastomers 

are thermosets, thermoplastics are in contrast relatively easy to use in manufacturing, for example, 

by injection molding. (TPE Thermoplastic Elastomer Specialty Compounds, [electronic], 2012-03-06) 

 

The TPE used in this project is a Polypropylene (PP) plastic mixed with rubber.   

 

3.11 Scratch protective films 
An anti-scratch or scratch-resistant coating is a film or coating that can be applied to optical 

surfaces. Though an anti-scratch coating is not 100% scratch-proof, it helps to prevent minor 

scratches that can easily happen to the regular surface. An anti-scratch coating acts as a protective 

layer thus making the surface more durable. 

 
Clearshield 

Solar Gard Clearshield is a nearly undetectable, protective urethane film used to protect vehicles 

chip-prone surfaces, such as the hood, mirrors and bumpers. The film is designed to resist impact 

from the everyday damaging road hazards such as gravel, debris, stones, road salt and even insects. 

(Solarguard – Clearshield, [electronic], 2012-05-14)  

 

Safety film 

The Armorcoat safety film is an optically clear are colorless and non-reflective film, undetectable on 

glass. The film is specially designed to hold shattered glass in place. The resilient layers of high-
tensile polyester, aggressive adhesives, ultraviolet inhibitors and scratch-resistant coatings provide 

exceptional blast mitigation and impact resistant capabilities. (Solarguard – Armorcoat, [electronic], 

2012-05-14) 

 
 
 



15 

 

"Helicopterfilm" PU 8591 E 

PU 8591 E is a high performance protective film which can be used in a wide range of interior and 

exterior applications where protection against limited chemical and mechanical attack is needed like 

on the sun roof, between bumper and car body, on the door edge or under the door handle. The film 

is characterized by high thickness and a transparent, medium gloss surface. It is resistant against 
scratching and high temperature exposure and suitable for painting processes. Moreover the film 

provides excellent features to reduce noise and protect surfaces against shattering, splintering and 

gravel attack. The adhesive provides a reliable bond under environmental stress like changing 

temperatures or moisture. (3M - PU 8591 E, [electronic], 2012-05-15) 

 

3.12 Harmful sound level 
What the human ear perceives as sound, are in fact slight changes of pressure in the air. The larger 

the changes of pressure, the louder that sound is perceived. Because sound pressures can have an 

extensive reach, it is impractical to express sound intensity in these numbers. The sound level is 

expressed in decibel (dB). Decibel is a logarithmic scale which means that when the noise increases 

by three dB, the perceived sound level doubles. 

 
The sensitivity of the human ear depends on the frequency. To take into account the different 

sensitivities for the various frequencies, sound is measured with a so called A filter. The unit of A-

filtered sound level is expressed in dB(A). High sound levels are harmful and can lead to hearing 

impairment. The gravity of hearing impairment depends on the sound intensity and duration of 

exposure. Hearing impairment due to noise cannot be remedied.  

  

At the workplace the average sound level measured over 8 hours may not exceed 85 dB(A). This rule 

means that for sound levels above 85 dB(A), suitable facilities need to be put in place to reduce the 

exposure to noise. (Working with harmful noise, [electronic], 12-05-14)  
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4. METHOD AND IMPLEMETATION 
In the beginning of the project a project plan with a detailed time plan, Appendix 1, was made. This 

for the project to run as structured and smooth as possible. During the project a numerous methods 

have been used. Initially the main objective was to get an understanding for today's situation and 

identify the needs and wants of the police officers including the dog handlers. Further on in the 

project different concepts and solutions were generated. The concepts were finally evaluated and 

visualized by building prototypes.   

 

4.1 Competitor study 
Before initiating the development of a new product it is beneficial to gather information about 

existing products within the same area. Competitor studies assists to comprehensively understand 
the updated market environment, what is already on the market and updated operation level of 

competitors. It is also beneficial in the inspiration process for the developing of innovative concepts. 

(Jordan, P W, 1998) 

 

The Internet was used to gather information about many different dog crates. Other dog vehicles 

were inspected at different police stations and pictures were received on vehicles and solutions 

made by other manufacturers.  

 

4.2 Observations 
One qualitative information gathering method is observations. The problem or the user is observed 

without interruption by the interviewer to get as much uninterrupted information as possible. An 
observation can be done in a lab or in the product’s natural environment. (Dahlström, K, 1991) 

 

Visits were made at different police stations around Sweden, mainly to do interviews with the police 

officers but the interviews were often complemented with observations of the actual situations or 

problems.   

 

A police dog handler with two dogs was observed during an entire working shift in Gothenburg. 

During the shift there were three emergency calls.   

 

4.3 Interviews  
Interviews are a qualitative method for investigating a problem in detail, to get a deeper 

understanding. Interviews can be divided in structured, semi structured and unstructured 
interviews. In unstructured interviews the questions are open and the interview is more formed as a 

discussion. The interview is not planned in detail but is adjusted to the interviewee and his/her 

answers. (Pettersson D, J-G, Johannesson H, 2004) 

 

Interviews were held in selected police districts all around Sweden to get a representative sample to 

analyze. These districts were; Västra Götaland, Hallands län, Skåne län, Jönköpings län, Stockholms 

län, Uppsala län, Jämtlands län, Norrbottens län and the Swedish police dog center in Karlsborg. The 

interviews were unstructured; they were based on some specific points but led to discussions in 

which the respondent was free to tell his/her view and opinions. To have unstructured interviews 
was an intentional choice, since it is a good complement to the structured survey that also was 

made.  
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The interviews were often held with more than one police officer at the same time, often with at 

least one dog handler, and lasted for about two to three hours. The interviews started with some 

basic questions about what equipment that are used by the police at the district, which often lead to 

comments and discussion about problems concerning that equipment. There are many at Volvo who 
have opinions whether the cup holder is necessary for the police or if that space could be used for 

something else, therefore a question regarding that was always asked. There were always follow up 

questions to every answer to get a greater understanding for that problem. The opinions and 

problems discussed at one interview were used as questions in the upcoming interviews to get an 

understanding of the extent of those problems.    

 

Subjects that were always discussed in the interviews, regarding the regular police car: 

• What kind of equipment that is used, both in the front seat and in the cargo compartment 

• Which things that needs better storage 

• If there is any solution that is better in other cars 

• How often the cars cup holder is used 

 

Subjects that were always discussed in the interviews, regarding the dog car: 

• How many dogs that usually travel in the car 

• If suspects are transported in the car 

• Which equipment that is used in the car and how that differs from the regular car 

• What they think about their dog’s wellbeing in the car in terms of various aspects  

• What they think about the size of the dog crate 

• If it is important for the dog to be able to see out from the dog crate 

• What they think about dog crates in other cars  

 

4.4 Survey 
A survey is a method where the respondents answer to questions and leave comments in written 

form. It is a method where there is no personal contact between the person responsible for the 

survey and those who respond. Surveys are in fact a form of structured interviews but with the 

absence of the interviewer. It is important to define the target group for the survey and then find a 

selection of participants who reflects that group. The results of the survey are analyzed by those 

who are responsible for it. Multiple choice questions are suitable for quantitative analysis, while 
open questions may lead to qualitative analysis. (Osvalder A-L, Rose L, Karlsson S, Bohgard M, 2008) 

 

A few years ago Volvo did a study with surveys that were handed out electronically. This resulted in 

a very low number of participants. The most likely reason to that is that most of the police officers 

do not have access to a computer during their work shift. This means that they have to fill in the 

survey when they come home, which is easily forgotten or they just do not care about it. 

  

This time a survey in paper form was made, Appendix 2, with the purpose to investigate the needs 

and problems the users have with storage and the dog crate. Before the survey was handed out it 

was controlled by the department for market intelligence at Volvo. Since they have great experience 
and knowledge about designing surveys, they were able to give feed-back so that necessary changes 

could be made before it was handed out. The surveys were given to one of the police officers 

present at the interview. He then got responsible for handing them out to the rest of the officers at 

the station. This resulted in that about 300 surveys from 10 different police stations were handed 

out, including the Swedish police dog center in Karlsborg, 
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4.5 Brain storming 
Brainstorming is one of the oldest and most well-known creative tools. The method is performed by 

a group of people, often with different background, and the goal is to generate lots of different 

ideas. It is recommended to use an independent facilitator who manages the process. Typically a 

session takes around an hour, but it depends on which type of problem that should be solved. It is 

important that every participant understand the problem otherwise it is easy for people to head off 

in wrong directions. A good way of doing this is to start with an individual, silent session where 
people write down as many ideas as possible. Then the facilitator puts all the ideas on the wall so 

everybody can easily see them. The session continues with the ideas remaining visible to help trigger 

further ideas. It is important to encourage wild ideas since they are beneficial for the creativity, 

stimulate a deeper thinking and can lead to other more realistic ideas further on. The facilitator 

could also let everybody share ideas with each other. All ideas should be kept and written down. 

(Johansson, H., Persson, J-G. &Pettersson, D., 2004) 

 

Brainstorming has four principals that should be followed: 

1. No criticism or debate 

2. Quantity over quality 
3. Freewheel, which means using one idea as a stimulus for the next 

4. Mutate and combine ideas  

(Brainstorming, [electronic], 2011-01-30) 

 

Our minds are highly associative and brainstorming works when the participants use each other’s 

ideas to trigger their own thinking. When facilitating a group it is important to make sure that 

everyone follows the rules and that everyone gets their voice heard. (Brainstorming, [electronic], 

2011-01-30)  

 
A brainstorming session was held in Luleå with the purpose to come up with ideas for how to use the 

space in the crate more effectively. Many good ideas were generated but in the end the project took 

a slightly different direction with other conditions, so none of the ideas were used.  

 

4.6 Exploratory sketching 
Exploratory sketching is a method used during the initial sketch phase of a project. The main 

objective is to produce as many ideas as possible, to quickly explore ideas and to investigate possible 

shapes of a concept. One way to do this is by sketching “thumbnails”. Thumbnails are small and 

simple sketches which usually are created with no corrections. They are quick to produce, easy to 

understand and are sufficient to explain simple ideas. The main objective with the thumbnails is to 

capture the basic two-dimensional shape of the product. (Sjölén, K, Olofsson, E, 2007) 

 
Numerous sketches of solutions for storage of the spike strip on the side of the metal drawer were 

made and can be found at page 43. 

 

4.7 Sketch model 
A sketch model is a simple 3d-model made of for example cardboard or paper. The main purpose 

with a sketch model is to gain a feel for the size and geometry of the concept. 

 

A sketch model of the spike strip holder was made out of cardboard to get a better feel for the size 

of it. Pictures of the sketch model can be found on page 52. 
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4.8 Sound testing 
A sound test in a Volvo V70 police dog car was performed with two police dogs from Göteborg police 

department of the breed Malinois. The dogs where put in the car, in one crate each, where they 

were triggered to start barking. The dog barks were then recorded and used for another sound test 

using a loudspeaker representing the dos's bark, this time with shielding and absorption actions 

taken.  

 
The first test, Appendix 3, showed that the major A-weighted frequency content was approximately 

between 500 – 1.1k Hz with a sound pressure of about 88 dB(A) at the driver’s ears. The test was 

made, in addition to check frequency and sound pressure, to see if it was possible to reduce the dog 

noise by using active noise control (ANC). ANC was not a viable solution because of two reasons; the 

source should be easy to predict and the upper frequency limit for ANC is about 250 Hz. 

 

The second test, Appendix 4, was made to determine the effect of shielding and absorption actions. 

This test was made playing back the recorded dog barks from the first test, using a loudspeaker that 

was put on a podium in the crate at about the same height as a dog's mouth. Microphones were set 

up in the backseat, passenger’s seat and the driver’s seat. Four tests were made with the 
loudspeaker facing forward and four were made with the loudspeaker facing backward, these tests 

were: 

 

1. Reference test with no sound proofing actions taken 

2. Test with a 5 mm plastic sheet shielding off the dog crate form the passenger’s department, 

figure 3 

3. Test with a plastic sheet and an absorbent on the boot, figure 4 

4. Test with a plastic sheet, absorbent on the trunk lid and an absorbent at the side panel, 

Figure 4 
 

 

The test showed that the plastic sheet reduced the total A-weighted sound level by about 10-15 

dB(A). The absorbent on the boot further reduced the sound level by 1-2 dB(A) but only if the sound 

source was directed backward. If it was directed forward there was basically no difference. The 

absorbent on the side panel did not have any sound proofing effect. 

 

Figure 4. Here both the absorbent on the boot and 
on the side panel is shown.  

Figure 3. The plastic sheet duct taped over the 

hatches.  
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4.9 Scratch testing  
A way to determine scratch resistance of a material is to use a hardness test pencil, figure 5. It is 

used by holding the instrument upright and placing its point on the test surface and draw a line at a 

rate of approximately 10 mm/sec. The force applied can be changed between 0-20 N and the tip can 

be changed between four different geometries and sizes. (Sense-Instruments, [electronic], 2012-01-

15) 

 
Another way to determine how scratch resistant a material is by stroking it several times with a 

brush made of pig bristles. To be able to compare different samples it is important that every test is 

carried out in the same way. This is easiest done by having a machine stoke the material a 

predetermined number of times. 

 

 
Figure 5. Picture of a hardness test pencil. Senze-Instruments (2012-02-10) 

 

Scratch tests were made to ensure that the used material is resistant to scratches made by the dogs. 
These tests were made using both mentioned methods on five poly carbonate pieces; one untreated 

as a reference, one with "helicopter" film applied on it, one with safety film applied, one with Clear 

Shield film applied and one that was treated with silicon. The hardness test pencil was used with a 

tip with the diameter of 0.75 mm, the same tip used by Volvo in their tests. Volvo perform their tests 

with a force of 3 N, this test was made with 3, 5, 10 and 15 N. The pig bristle brush was stroked back 

and forth over the pieces 500 times with the help of a special machine. The result of the test can be 

found on page 54. 
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4.10 Prototyping 
A prototype is an early sample or model built to test a concept or process, or to act as a thing to be 

replicated or learned from. A prototype is often used as part of the product design process to allow 

engineers and designers the ability to explore design alternatives, test theories and confirm 

performance prior to starting production of a new product. Engineers use their experience to tailor 

the prototype according to the specific unknowns still present in the intended design. In general 

prototypes will be designed, constructed and tested as the final design emerges and is prepared for 
production. A common strategy is to design, test, evaluate and then modify the design based on 

analysis of the prototype. (revotech – Prototyper, [electronic], 2012-01-10) 
 

A police car with dog crates was set up at the research and development workshop were different 

solutions on various functions were tested and built in the car.  

 

4.11 Climate testing 
A climate test was made to ensure that the new concept would provide an equally good climate for 

the dogs as it is in today's car. Three different tests were made where leakage, pressure and airflow 
were measured. The tests resulted in a recommendation to use two fans with long air ducts, in 

addition to the existing fans, to achieve good ventilation for the police dogs. The entire test report is 

found in Appendix 5. 
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5. DESCRIPTION OF THE PRESENT SITUATION 
When developing a new product or service it is important to understand the present situation. First 

it is good to get a basic understanding of the function of the product and how it is constructed. This 

will make it easier to develop surveys and interview questions for the users. Surveys and interviews 

are a great way to identify problems, possibilities for improvements and to get an understanding for 

the user's present situation. Here follows a description of the police cars, police equipment, other 

manufacturers and summaries of the interviews.  

5.1 Vovlo's police cars 

One of the largest production facilities of Volvo Cars is located in Torslanda, Göteborg. Today, the 

plant builds the XC90, S80, V70 and XC70, and V60 where V70 and XC70 can be made in to police 

cars. The plant is more than one km long and at one end of the plant sheet metal comes in, and at 
the other end cars roll out. It is predetermined which cars that are to be police cars and these cars 

are equipped with a special chassis with larger brakes, reinforced rims, extra hard suspension etc.  

 

When a car with a police chassis rolls out from the Torslanda plant it is moved to another building in 

Torslanda where it is made into a finished police car. Here they take out all interior, install new 

cables, puts on splinter protective film on the windows, stripe the car with police stripes etc. The 

different steps are shown in figure 6 to 9. After this the police car is ready to be delivered. When it is 

delivered to a police district, that specific district equips the car with all the equipment needed for 

that district, for example spike strip, warning tent and crowbar etc.  

 

 

 

Figure 7. The car is striped and new cables are routed Figure 6. Car as it looks from the factory 

Figure 8. All the new electronics are put in plastic 
bowls below the cargo compartment  

Figure 9. The finished car with the drawer mounted. 
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Today Volvo is the most common police car in Sweden, but there are also other brands on the 

market like WV, Saab and Mercedes. Volvo makes four different types of police cars, these are; A-

cars, B-cars, C-cars and D-cars. 

  

• A-car; blue/yellow striped cars designed for emergency operations within the police. 

• B-car; civilian cars designed for emergency operations within the police 

• C-car; civilian cars equipped only with the police radio 

• D-cars; civilian cars with no visible police equipment, designed for crime- and 

intelligence -operations 

 
Of these cars the only ones equipped with all police gear and the possibility to have a dog crate, are 

the A and the B-cars. It is only the A-cars that are equipped with an emergency light bar; the other 

cars are equipped with a Kojak-light that is stored inside the car and placed on the roof with a 

magnet when needed, figure 10. (Rikspolisstyrelsen, 2010) 

 

 

 

Figure 10. The Kojak-light. Gyroled, Kojak (2011-12-20) 
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5.2 Police officers 
There are almost always two police officers working in each police car, sometimes more but rarely 

less, except in the dog vehicle were the dog handler sometimes work alone. When a suspect is 

transported in the vehicle, he or she is always placed in the backseat to the right and the officer who 

is not driving is seated in the backseat to the left. There is never more than one person transported 

in the vehicle at the same time with the exception for witnesses, victims, relatives etc.  

 

5.3 Dog vehicles 
The tasks for the dog patrols vary a lot from district to district but mostly between the city and the 

rural districts. As an example suspects are never transported in the dog cars in the major city 

districts and therefore these vehicles actually do not need the cars backseat. This is not the case for 

the rest of the districts where the dog patrols have to work more as regular polices, so here suspects 

have to be able to be transported in the dog car. If a suspect is transported in a dog car there have to 

be two officers in the vehicle, one driver and one in the left backseat handling the suspect. Since all 

equipment carried by the dog handler is stored in the backseat, it has to be moved to the front seat 

to make room in the backseat. The by far most common police dog vehicle used by the Swedish 

police is the Volvo XC70. 
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5.4 The Volvo dog car 
A police car equipped with dog crates is always built to fit two dogs, figure 11. The entire cargo 

space is occupied with the dog crate, which is split in to two crates with a partition wall, figure 12. 

The crate has steel lattice doors in the back and is also equipped with evacuation hatches towards 

the cars backseat, figure 13.  

 

These hatches can be opened from the driver's position by pressing a button or, in case of losing the 
power in the car, by pulling a wire by the side of the hatch. When opened the hatches fall down as a 

guillotine in to a compartment between the crate and the back seat. The hatches are designed to 

work as an escape route for the dogs in emergence situations, but also to provide the possibility to 

get the dog to the front seat or back seat while still seated in the car. This is used for example to 

quickly release the dog on a suspect without having to go back and open the crate from the outside.  

 

Figure 11. Picture of the police dog car. Photo: Volvo Special Vechicles 

Figure13. The evacuation hatches. 

 

Figure 12. The left dog crate.  
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The crates are designed for easy cleaning and maintenance they are very easy to disassemble by first 

remove the entire back panel and then pull out the partition wall, figure 14. On the floor there are 

two plastic bowls designed to collect dirt and liquids. Under the right plastic bowl there is a small 

compartment with a fire extinguisher and a kit for fixing a flat tire, figure 15.  

 
 

 

 

 

 

 

 

 

 

 
 

 

 
 

 

 

The original side panels in the cargo space are still there but with a new panel mounted on top of 

that. This panel, figure 16, is made of ABS plastic which make it easy to clean. All surfaces have large 

radiuses that make it hard for the dog to find anything to chew on. The side panel have an intake for 

air that leads to the original air evacuation intake. The air evacuation intake is located over the car’s 

rear wheel houses, figure 17, and is leading to a vent designed so that air can go out but not come 

in. This is to get rid of moist air so the car does not mist up and to prevent an overpressure in the 

car. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 14. The crates without the back panel and 

the partition wall.  

 

Figure 15. Fire extinguisher and flat tire kit.  

 

 

Figure 17. The original air evacuation intake.  
  

 

Figure 11. The side panel with the air intake shown. 
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There are two extra fans in the dog car located on top of the air vent, figure 18. These are designed 

to constantly push air out of the vehicle for better ventilation for the dogs.  

 

 

 
 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

The basic specifications of the fan are:   

Size: 80 x 80 x 38 mm 

Flowrate:  132.0 m3/h  

Speed:  8400 rmp  
Noise Rating: 55 dB(A) 

(EBM Papst, 2011-12-10)  

Figure 2. The fan on top of the air vent.   
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5.5 Equipment  
The police cars are equipped with different types of police equipment stored in various places in the 

car. In the front seat there are fixed installations such as; radio equipment (RAKEL), equipment for 

controlling the sirens and the emergency lights etc, figure 19.  

 

All emergency vehicles including the police vehicles are using a radio system called RAKEL. RAKEL is 

Sweden's national communication system for collaboration and management. The communication 
with RAKEL when seated in the car is hands free and works trough the existing car speaker system. 

(Myndigheten för samhällsskydd och beredskap, [electronic], 2011-12-01) 

 

 

 
Figure 3. The front interior of a police car.  
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In the backseat there is a plastic cover that works as a protection from vomit, urine and other liquids 

that a suspect could stain the backseat with, figure 20. Between the driver's and the passenger seat 

there is a mounted hard cover which protects the driver from being kicked or hit by the suspect. 

 

 

 
Figure 4. The plastic cover and between the seats the "kick protection" can be seen.  

  

 

There is also a variety of movable equipment that needs to be stored somewhere with different 

accessibility. The equipment varies from department to department and some of the equipment is 

standardized. Here follows a list of typical equipment used in the front seat.  

 

• PUST (laptop) 

• DRÄGER (alcoholmeter), figure 21 

• Mobile phone 

• Torch light including "red cone" mounting 

• Protective glasses against green laser, figure 22 

• Something to take notes with 

• Alcohol gel   

 

 

 

 

 

 
 

 

 

 

 

 

 Figure 22. The safety glasses. Preventor (2011-11-
15) 

Figure 21. The Dräger. Dräger (2011-11-

15)



30 

 

In the cargo space a metal drawer is mounted, figure 23, containing different items such as; medical 

kit, flares, fingerprint tools etc. The remaining cargo space is used for other police equipment which 

varies from different district and missions. Here follows an example of typical equipment stored in 

the cargo space. 

 

• Spike strip, figure 24 

• Warning tent, figure 24 

• Crowbar 

• Bag with personal belongings containing: riot helmet, gas mask, clothes etc. 

 
 

 

   

  

An example of a fully loaded police car is seen in figure 25 

 

Figure 23. The cargo compartment of a police car with 

the drawer.  
Figure 24. The spike strip is stored in a hard plastic 

case. Behind the spike strip two warning tents are 

shown.  

 

Figure 25. A fully loaded police car.  
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The dog car is not equipped with the drawer so if the equipment usually stored in the drawer is 

brought in the dog car, it is often laying loose in the backseat or is packed in the personal bag. 

 

In the dog car everything has to be stored in the back seat or an empty crate and it usually consists 

of two big bags, one with personal belongings and one with dog equipment such as a water carrier, a 
water bowl, different leaches etc. A backseat with equipment in a dog car often looks like figure 26 

 

 

 
Figure 26. The backseat in a dog car.  
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All uniformed police officers have a belt with police equipment such as; pepper spray, hand cuffs, a 

flashlight, a baton and a gun. The gun is carried either in the belt or on a leg holster,  

figure 27. 

 

Figure 5. A police officer using a leg holster.  
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5.6 Competitor study 
In this section other dog crates are presented, both crates from other countries and crates from 

other manufactures used by the Swedish police.     

5.6.1 Dog crates 

There are many dog crates on the market both for civilian usage and work related usage. In Sweden 

almost all police cars with dog crates are Volvos and have been for many years. In the rest of the 

world it seems like almost every country has its own solution. The difference between Sweden and 
most other countries is that the Swedish police cars have to cope with every single task in the field. 

For example a Swedish dog car still needs its backseat for transporting suspects. This is not the case 

in the USA where the police dogs are transported in the back seat, as seen in figure 28 and 29. In the 

UK, which uses Volvo as regular police cars, they often use small, cheap, two seated vehicles with 

large cargo spaces as dog cars. These cars have the task to only transport police dogs, therefore they 

do not need to be as advanced as a regular police cars. This solution would not work in Sweden 

because as there are not so many police cars in each district, every car needs to cope with 

everything. 

 

There are many different crates for the civilian market where the Kustom crates seem to be popular. 
They have sturdy solutions made of aluminium and many different designs, figure 30 and 31. 

 

 

  

 

        

Figure 6. Dog crate for the backseat. American 

Aluminum E/Z Rider K-9 Insert for sedans (2011-01-01) 

Figure 29. Dog crate for the back seat seen in the car. 

American Aluminum E/Z Rider K-9 Insert for sedans 

(2011-01-01) 

Figure 30. A dog crate made by Kustom crates. 

Kustom crates (2011-01-01) 

Figure31. A dog crate made by Kustom crates. 

Kustom crate for Honda van (2011-01-01) 
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5.6.2 Mercedes E-Class 

In October 2011 there was a vehicle conference in Stockholm. On this conference Mercedes 

presented a new police car with dog crates. The main difference between this car and Volvo's dog 

car is that the Mercedes car uses jalousies for opening and closing of the dog crates, figure 32, and 

has emergency hatches made of transparent plastic, figure 33. The price of the car is considerably 
higher than for the Volvo. The police departments in Stockholm still ordered three Mercedes dog 

cars mostly because Mercedes' dog crates are slightly bigger than Volvo's. According to the 

interviews and the survey, jalousies are not something that users would like to have.   

 

 

 

 
Figure 32. Mercedes dog crate. Photo: Volvo Special 

Vehicles. 

5.6.3 Toyota Landcruiser 

The police in Jämtland have an old Toyota Landcruiser dog vehicle, figure 35. The crates in the 
Toyota are bigger, figure 34, but the vehicle is much more expensive. 

Figure 33. Mercedes evacuation hatches. Photo: 

Volvo Special Vechicles. 

Figure 35. Toyota’s dog crate. Photo: 

Östersund police department. 
Figure 34. Toyota Landcruiser’s dog car. Photo: 

Östersund police department 



35 

 

5.6.4 WV Caravelle 

There are two different WV Caravelle equipped with dog crates used by the Swedish police. One is 

used in Jämtland and one is used in Gothenburg. The crates in these vehicles are bigger than in the 

Volvo, but the vehicles are so different from the Volvo that they are not considered to be large scale 

competitors.   
 

Jämtland 

In the WV used by the police in Jämtland, figure 36, there is room for three dogs and the doors 

opening system is similar to Volvo's.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Gothenburg 

The WV used by the police in Gothenburg has jalousies to open the crates, figure 37. The evacuation 

hatches are made of transparent plastic with a metal lattice on top towards the dog, figure 38. The 

lattice function is to make the construction stronger and to prevent the dog from scratching the 

plastic. 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

Figure 36. WV Caravelle used by the police in Jämtland.  

Photo: Östersund police department. 

Figure 38. WV Caravell’s dog crate. Photo: 
Tobias Stenström 

Figure 37. WV Caravelle used by the police in 
Gotheburg. Photo: Tobias Stenström 
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5.6.5 Size comparison  

An illustration of a comparison between the different dog vehicle’s floor area was made, figure 39. 

The Mercedes is the Volvos main competitor on the market since it is the same type of car and the 

fact that two police districts have ordered it. The Toyota as well as the mini buses are different types 
of vehicles with almost twice the price tag.     

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

5.7 Interviews 
The interviews resulted in a great number of opinions and proposals for improvements, where most 

of the problems found were related to the dog crate. Some of the most important issues with the 

dog crate are that it is not long enough, dog related noise and the function of the evacuation 

hatches. For the regular police car it was common with opinions about the storage of the spike strip 

and a more efficient usage of the metal drawer. The overall impression is still that the police think 

that the Volvo police car is great, especially the XC70 thanks to its high ground clearance four wheel 

drive. Compared to other brands Volvo police cars seem to be the most preferred. The interviews in 

detail are found in Appendix 6 and a short summary of all opinions from the interviews are found in 
Appendix 7. 

 

Figure 39. Size comparison. Note that the Mercedes' area only is an illustration so the 

proportions may be misleading, while the Volvo illustration is taken from a CAD drawing.  
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6. DESCRIPTION OF THE FUTURE SITUATION 

Volvo has always been the main supplier of cars to the Swedish police, especially when it comes to 

cars with dog crates. The users are satisfied with the quality of the cars and the great service 

provided by Volvo. To enable to have pleased costumers it is important to constantly improve and 

develop the police cars.  

 

Other countries such as the UK and Switzerland are also using Volvo as police car and there is reason 

to believe that new markets will open up in the future. Norway has had Volvo police cars before and 

has shown interest in purchasing Volvo once again. As more and more users, with different 

requirements, are using the police cars it is of great importance to have good and safe solutions that 
work well in different environments. 

 

For the officers the police car is their working environment, they spend a significant amount of time 

in it and have very high demands on its function. The police dogs are also spending a lot of their time 

in the cars and the dog handlers care very much for their dogs. The police dog is a valuable tool for 

the police and considering all the time spent on training a dog, it is also very expensive. This means 

that the police are willing to pay a high price for the wellbeing of their dogs. As an example a 

Swedish police district recently ordered four dog crate equipped police cars from a Mercedes with 

more space for the dogs as the main advantage, even though these cars were considerably more 

expensive.  
 

Rikspolisstyrelsen announced that in the next procurement greater sized crates will be prerequisite 

as well as some kind of dog bark noise reduction for the officers. This means that Volvo must 

improve the dog car in these areas to continue to maintain their leading position as providers of dog 

cars to the Swedish police.    
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7. PROBLEM IDENTIFICATION 
The interviews and the survey identified a great number of problems and wishes of different 

importance and complexity. All opinions from the preliminary study were discussed with the 

commercial vehicles team at Volvo and were mutually decided whether or not to continue to work 

with. In appendix 7 all problems and opinions from the interview is presented with comments and in 

appendix 8 a summary of the results from the survey is presented. Here follows the problems and 

opinions that were sorted out to investigate further.  

 

 

7.1 Police car  
Here follows the opinions regarding the regular police car. 

7.1.1 The spike strip needs more accessible storage 

Today the spike strip is often placed on the floor in the cargo space which means that there is lot of 

other equipment placed on top of it. This results in that when the spike strip is to be used it is 

difficult and time consuming to get it out. The spike strip is not used that often but when used it is 

important that it is easy and quick to get it out. 

  

7.1.2 The acceleration of the Volvo XC70 could be better 

Of the 102 respondents of the survey 87 % drives a XC70 all with a D5 engine, with 185-230 hp 

depending on model year. Many think that the acceleration could be better in speeds from 90-150 

km/h. 

 

7.1.3 Storage for laser protection glasses 

In some districts the officers have problems with green laser harassments. Since green laser is very 

harmful to the eyes, most officers are equipped with protection for green laser. The officers do not 

carry the protection glasses, but keep them in the car. This problem varies a lot from district to 

district, in some districts the glasses are stored somewhere that is easy to access while sitting in the 

car but in some district they are in  the personal bag stored in the cargo compartment.   

 

7.1.4 The space above the drawer 

As it is today the space above the drawer is not used for anything, simply because nothing can be 
placed there without falling off when the car is moving. A common wish is to be able to use this 

space for storage. 
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7.2 Dog car 
Here follows the opinions regarding the dog car. 

7.2.1 The partition wall 

In old crates the partition wall swelled when it became wet, making it close to impossible to pull out. 

That problem was fixed by covering the end of the wall with varnish. Some offices think that the wall 

still is hard to get out and think that it is because of dirt that gets in the rail. Some officers also have 

problems with the wall breaking apart. This is also believed to be solved since a new more robust 
wall is used today.  

 

7.2.2 Dog related noise 

Although most dog handlers do not believe the dog barks to be that annoying, there is a noise 

reduction requirement coming from Arbetsmiljöverket. Since the new crate has to meet this 

regulation, this is a high priority problem. In the survey the question: “how annoying do you think 

the noise from the dog is" was asked, the distribution of the answers are seen in figure 48.     

 

 
Figure 48. Answer to the question: how annoying do you think the noise from the dog is? Where 1 is not being 

annoying at all and 4 is being very annoying. 

 

7.2.3 Other noise 

According to the survey 64 % of the respondents think that there are other forms of noise that is 

annoying. Of these: 

• 34 % think that the extra fans are annoying  

• 31 % think that the wind noise from the emergence light bar is annoying in high speeds  

• 20 % think that noise in form of rattling and squeaking from the crate is annoying   

• 15% think that the sound from the seat belt reminder is annoying. 
 

The fan and the rattling/squeaking noises are directly related to the dog car. 

 

7.2.4 It is hard for the dog to get out through the evacuation hatch with the headrest not folded  

Some dogs are too big to get out trough the evacuation hatch when the headrest is in upright 

position. Many officers always folds down the headrests when starting their shift, but this is easy to 

forget.  
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7.2.5 Lock the boot in a half open position  

When the dog car is left with the dog still inside it, the boot is often left open for better ventilation 

for the dogs. A common opinion is that there needs to be a way to lock the boot with an opening of 

about 20 cm. Some officers do not use the empty crate for storage because it is not possible to lock 

the crate, so when leaving the car with the boot open the equipment could be stolen. It is also 
important that the boot is not closable so that no one can close the boot just to be mean to the 

dogs.  

 

7.2.6 The evacuation hatch  

There are about as many officers who have opinions about the emergency hatch, some thinks that 

the old hatch was better and some think that the new one is better. Anyhow it is common to have 

opinions about the hatch and all opinions culminates in that the most important thing is that it 

always works and never gets stuck or opens unintentionally.  

 

 

7.2.7 The size of the crate  

That the crates are too small is by far most the common opinion and since it has resulted in that 

police districts have ordered Mercedes dog vehicles instead of Volvo, it is of great importance for 

Volvo to improve the size  of their crates. In the survey the question: “how do you experience the 

size of the crate” was asked, the distribution of the answers is seen in figure 49.     

   

 

 

 

 

 

Of those who think that the crates are too small 77 % thinks is too short, 29 % that it is too narrow 

and 17 % that the opening is too low. Of those who think that the crates' sizes are good 38 % is 

driving the previous version of the Volvo V70 and 21 % have a small to medium sized dog. 
 

The conclusion reached by this is that the length is by far the most important measure and that the 

old crates are believed to be of good size according to many officers. Since the old crate only is 4 cm 

longer and 4 cm wider, the new crate does not need to be that much bigger to satisfy the users. 

 

Figure 49. Answer to the question; how do you experience the size of the crate? 
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7.2.8 The wall towards the back seat 

The walls towards the back seat have a design with four squares, figure 50, for higher strength. The 

wall is still too weak and officers complain about that the wall is collapsing. The squares are also 

enabling the dogs to find chewable areas. The wall is made of 4 mm ABS plastic. 

 
 

  

 

 
 
 

 

 

 

 

 

  

 
 

 

7.2.9 All equipment needs to be secured when stored in the backseat 

The net used today, figure 51, is preventing the things stored in the backseat from getting to the 

front seat in case of a collision. But when used it also prevents the dog from getting trough the 

evacuation hatch all the way to the front seat. This results in that very few dog handlers use this net 

which could have catastrophic consequences in case of a collision, due to storage of equipment in 

the back seat. 

Figure 50. The front wall of the crate.   

Figure 51. The net in the back seat. 
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8. PRODUCT SPECIFICATION 

Here follows the specifications from RPS regarding the dog crate. A discussion was held with RPS 

were possible improvements to the dog crate was presented. Since there are so many opinions 

about the size of the crate, this will be considered by RPS when making the next product 

specification. There are also some other requirements that are believed to be removed and added to 

the next product specification, see * and **. (Krav på inredning/utrustning för hundtransportfordon. 

2007-06-29.) 

 

8.1 Dog Interior, product specification 2007 
a) There shall be 2 dog crates in the cargo compartment. 

b) The Dog crate shall be shielded of against the personal space by  
evacuation hatches equipped with a lattice*. The gate shall be operable 

from the driver's seat. 

c) The Dog crate shall be shielded against solar radiation and 

be mechanically ventilated with a fan, operable from the driver's seat. 

The fan must be functional even when the ignition is turned off. 

d) The dog crate shall have the following minimum dimensions according to Jordbruksverket**:  

Length: 90 cm.  

Width: 60 cm.  

Height: 70 cm.  

e) The ceiling can be at most 5 per cent shorter than the floor. 
f) The dog compartment floor shall be equipped with a ribbed rubber mat. 

g) The interior of the dog compartment shall be kept clean easily and equipped with 

an underlying "bowl" of hard plastic that can be lifted out and cleaned. 

h) The lattice must have a mesh size of ≤ 12 mm.* 

i) The rear lattice shall be made of 3 mm metal or equivalent 

materials with c / c ≤ 20 mm.* 

j) The lattice shall be welded to the outer frame and at each intersection.* 

k) The lattice or equivalent material shall not falter. 

l) The dog crate shall have additional lighting and it shall be possible to  

operate it from the driver's seat and the dog compartment, independently from 
the vehicles ordinary lighting. The color of the additional lighting shall 

be red. 

m) Side windows shall be secured by mounted panels that protects 

from glass splinter and prevents insight. 

n) The interior of the dog crate shall be designed so that the dog is 

not damaged by jutting objects such as; fasteners, screws and bolt heads. 

o) The design of the dog cage shall always be done in consultation with the RPS. 

 

* Since there are new opening solutions, like jalousies, there will not be required to use a lattice in the 

future. 
** There will probably be larger minimum dimensions. 
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8.2 Dog Interior, future requirements 
There are existing requirements from Arbetsmiljöveket about regulations of sound levels at work. It 

will be important that these requirements are followed in the next generation of dog crates.  

 

According to Arbetsmiljöverkets författningssamling AFS 2005:16 § 3 Exposure levels: 

 
Table 1 Exposure levels. Exposure levels according to Arbetsmiljöverket, where 85 dB(A) is the limit value for 

the daily noise exposure level.   

 Limit value 

Daily noise exposure level LEX,8h [dB] 80 dB(A) 

Maximum A-weighted sound pressure level LpAFmax [dB] 115 dB(A) 

Impulse peak LpCpeak [dB] 135 dB(C) 

   

 

8.3 Storage for the spike strip 
Trough discussion with the commercial vehicles team at Volvo different needs and want was set for 

the development of a holder for the spike strip. 

 

Needs: 

• The spike strip shall be placed at the side of the metal drawer  

• The spike strip shall be easy to access even though the car is fully loaded  

• The spike strip shall be secured in its holding device 

• The spike strip shall not rattle in its holding device 

• The spike strip shall  be placed so there is a space between the spike strip and the floor of at 

least 3cm  

 

Wants: 

• The spike strip should be easy to place in its holding device 

• The  holding device should use as little material as possible  

• It should be possible to take out the spike strip by only using one hand 
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9. CONCEPT GENERATION AND ANALYSIS 

Based on the problem identification different concepts and investigations were made to improve the 

dog crate and storage possibilities.  

 

9.1 Storage  
A number of concepts regarding the storage possibilities or things that affect the storage in some 

way were made.  

9.1.1 Storage for the spike strip 

After discussion with officers at the different districts and the commercial vehicles team at Volvo it 

was decided that the best placement for the spike strip is on the side of the drawer. Several sketches 

on different solutions for this were made, figure 52. 

 

 

Different sketches for how to lock the spike strip in position in the holder was also made, figure 53. 
 

 

Figure 52. Sketches of different holders for the spike strip. 

Figure 53. Sketches of different locks for the spike strip holders. 
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The sketches were evaluated by Volvo and two of them were chosen for further development.  

Concept 1. In this concept there are two metal holders for the spike strip which do not use more 

material than necessary. It has a simple locking mechanism that does not take up much space and is 

easy to manoeuvre with only one hand, figure 54. 

 

 

 

 

 

 

 

Concept 2. This concept has a tilted open "box” so the spike strip cannot slide out, even though 

there is no lock, figure 55. 

 

 

 

 

 

 

Since there is only 12 cm from the top of the drawer to the roof of the car there is a risk that the 

spike strip hits the roof and cannot be pulled out. Therefore concept 1 was chosen for further 

development.  

Figure 54. Concept 1 

Figure 55. Concept 2 
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9.1.2 Usage of the space above the drawer 

To be able to use the top of the drawer for storage some kind of stop is needed, so that things can't 
slide off. Some of the early sketches were made with the "storage box" placed higher or/and with a 

frame that goes all around the drawer, figure 56.  

 

  

 

 

 

 

 

 

9.1.3 Storage for protective glasses  

There is a spectacle holder as an accessory for Volvo. This was mounted in a V70 and tried with the 

glasses used by the police. Unfortunately the spectacle holder was too small, figure 57 and 58. 

 

 

 

It was decided to not continue the development for storage of the safety glasses. This mostly 

because it is not cost effective for Volvo, but also because situations where there is a need to quickly 

access the glasses are not so frequent. There are also a lot of different and cheap solutions on the 

market already.  

 

Figure 56. Sketches of concepts with a frame 

Figure 58. The spectacle holder with the glasses inside. 

In this picture it is obvious the holder is too small; it 

should be closed all the way in.  
 

Figure 57. The spectacle holder with the glasses inside. 
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9.2 Dog car 
Different concepts to improve the dog car were made, mainly increase the size of the crate and to 

reduce the dog bark noise. 

 

9.2.1 Increasing the size of the crate 

An analysis of CAD drawings was made to see how much space there is behind the existing walls in 

the dog crate. Behind the backseat to the start of the front wall of the crate there is about 11.5 cm 
and between the side panels it is at most 3 cm according to the CAD drawings. The space behind the 

backseat is used for storage of the warning tent, figure 59. This is very seldom used by the dog 

handlers and the requirement to store the tent will disappear.  

 

Concept 1. Align the stand for the emergency hatches with the backseat to use almost the full length 

of the cargo space. To get even more out of it the backseat could be locked in a more upright 

position. 

 

Concept 2. Use the full length of the cargo space by making a new design of the emergency hatches, 

where the hatch does not fall down and take up space in the dog crate, this would make it possible 
to fasten the crate's front wall directly to the back of the backseat.  

 

Concept 3. Redesign the walls and make them tighter to the outer wall. This would make the crate 

wider. 

 

Concept 4. Have an adjustable partition wall so that one crate can be made wider when only having 

one dog in the car.     

 

These concepts were discussed and evaluated together with the commercial vehicles team and 
concept 2 was chosen for further development. The crate was disassembled, the side panels were 

cut, and the wall to the back was removed, figure 60. This gave an understanding for how much 

more space there was to work with.   

 

Figure 60. The red lines illustrates where the panels were cut and 

what was removed. 
  

Figure 59. The space behind the backseat 

dedicated for storage of a warning tent, 

which is missing in this photo.  
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 9.2.2 Combined evacuation hatches and headrests 

On V70 and XC70 there is an option with electronically foldable headrests in the back seat. This is 

controlled from the driver's seat and the purpose of folding the headrests is to have better vision 

trough the rear window.  

 
A combination of this function and the release of the emergency hatches would solve the problem 

with the dogs having problem to get out through the emergency hatches when the headrests are in 

an upright position  

 

Prototypes of new emergency hatches were made out of wood since it's very easy to work with. 

Instead of falling straight down as the old hatch, this hatch is flipping up with the help of a torsion 

spring, figure 61. This makes it possible to use the entire cargo space all the way up to the backseat 

and will also solve the problem with the evacuation hatches malfunctioning thanks to its very simple 

function.  

 
 

 

 

 

 

 

 

 

 

 
The hatch was then mounted in the car and the headrest was used as stop to lock the hatch in 

lowered position, so when the headrest flips down the hatch flips up. 

Figure 61. The torsion spring.  
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9.2.3 Sound proofing 

According to the sound test the best way to reduce the dog bark is to shield of the crate from the 

rest of the car. So instead of having evacuation hatches made of lattice, different transparent solid 

materials were tested. Poly carbonate, acryl and glass were evaluated and it was determined that PC 

was the best to use thanks to its strength and that it is relatively inexpensive and easy to process. A 
fully functional hatch with a wooden frame around a sheet of PC was made and inserted in the car. 

 

Figure 62. The PC hatch.  
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9.2.4 Ventilation 

When having solid hatches tightly sealed to the frame, the airs natural way through the lattice 

disappears and the ventilation to the dog gets worse or stops completely. To solve this, different 

concepts for new solutions for ventilation of the dog crate were made. Initially there were two main 

concepts;  

• lead the air from the cars B-pillars outlet in new air ducts to the dog crate  

• Mount a fan in connection to the crate that sucks air from the passenger compartment into 

the crate  

 

To make new air ducts and use the air going to the B-pillar (the pillar between the front and the back 

door), proved to be impossible due to lack of space for the air ducts at the backseat, so the other 

concept was further developed. 

 
First concept 

A straight air duct with the fan placed in the bottom. The fan was placed at the bottom of the cargo 

compartment to reduce the noise of the fan in the passenger compartment as much as possible. The 

duct is meant to be in the middle of the car with the air intake just above the back of the backseat. 

In figure 63 it is mounted in the middle of the evacuation hatch instead, but only because it was 

easier to test it there. This resulted in a very high suction noise from the air intake.   

  

 

 

 

 

 

 

 

Second concept 

To reduce the suction noise two much longer, S-shaped air ducts, was made instead. They have the 

air intake at the sides, but also leading to a fan at the bottom of the crate, figure 64. This resulted in 

a good sound level with no suction noise.

Figure 63. The straight air duct.  

Figure 64. The S-shaped air ducts.  
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9.2.5 Reducing the noise from the fans 
A different fan was tested, with similar specifications but with a lower noise level, 49 dB(A) instead 

of 54 dB(A). When tested in mid air there is very hard to hear any difference between the fans, so 

the annoying noise is believed to come from the vibrations from the fan. Today the fan is riveted in 

the plastic cover, so it was test mounted with a soft plastic mount instead, figure 65. 
 

   

 

 

 

 

 

 

 

9.2.6 Lock the boot in a half open position 

One idea was to have a metal rod attached to the crate in one end and equipped with the same 

metal piece that are found in the boot cover lock at the other end, figure 66. With the rod jointed in 
the crate it can be folded out when needed. When used, the boot will be closed with an opening as 

big as the rod is long. This would make it possible to lock the boot and preventing it from being 

either closed or opened, figure 67. 

 

 

 

 

 

 

Figure 65. Fan brake away mounting (2012-01-20) 

Figure 67. The metal rod locked in the boot.  
 

Figure 66. The metal rod.  



52 

 

9.2.7 The partition wall 

A low friction plastic stripe was added to the metal rail to make it easier to slide the partition wall in 

and out.  

 

9.2.8 Secure storage in the backseat  

An accessory available for all XC70/V70 is a net that is used for securing load in the cargo 

compartment. This net was fastened in the backseat in a way that the dogs still are able to get to the 

front seat, figure 68. It was fastened in front frame of the crate at the same level as the headrests, 

picture 69, and on the floor.    

 
 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

Figure 68. The cargo net fastened the back seat.  

Figur 69. The net fastened in the front frame of the crate.  



53 

 

10. FURTHER DEVELOPMENT OF CONCEPT 
Here follows the different improvements to the concepts presented. It covers improvements of the 

spike strip holder, a scratch test, further improvements to the ventilation and the design of the 

locking feature for the boot. 

10.1 Storage of the spike strip 
The concept for storage of the spike strip was combined with the concept with a frame around the 

drawer, figure 70. The upper holder is a bit shorter than the lower which makes it easier to slide in 

the spike strip since it initially can rest on the lower holder.  

 
 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

To get a feel for the size and geometry of the holder and to see how the holder should be mounded, 

the side of the drawer was taken off and a simple model made of cardboard was taped to it, figure 

71 and 72.   

Figure 70. Concept with a holder and a frame 

Figure 72. The cardboard model. 

 
Figure 71. The drawer without the plastic side.  
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To be able to try the function and get a better feel for the geometry a final prototype was made, 

figure 73. The tilt from concept 2 was reused but with the holder only slightly tilted. The spike strip 

holder is made of wood and the frame is made of ABS plastic. To be as light weight and strong as 

possible, the final production version should be made of aluminium. 

 
 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

There were two locking mechanisms tested on the model, both with very simple solutions and easy 

to use, figure 74 and 75.    
 

 

It was decided that the locking mechanism in picture 74 was better. This mainly because it is 
uncertain if the jointed plate will work on the real product. Partly because it can be difficult to fasten 

it in the side of the drawer, since the wall is made of thin plastic, but also because it can be hard to 

fit something on the inside of the spike strip if the rails would be made of just 3mm thick metal.   

Figure 73. The prototype of the spike strip holder  

Figure 74. An angled piece that is easily flipped up 

to release the spike strip.  
 

Figure 75. A jointed plate that is flipped upp/down 

from the side.  
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10.2 Scratch resistance 
Since poly carbonate is very vulnerable to scratches, different films and treated PC sheets with 

scratch resistant properties were evaluated. Tests were made with a hardness test pencil and a pig 

bristle brush on five poly carbonate pieces; one untreated as a reference, one with "helicopter" film 

applied on it, one with safety film applied, one with Clear Shield film applied and one that was 

treated with silicon.  

 
The untreated sample showed considerable damage both from the pig bristles and the hardness test 

pencil even with 3 N of force, figure 76 and 77. The samples equipped with safety and helicopter film 

were the ones least affected by the tests and did not show any marks from the pig bristle or at 3 and 

5 N, very small marks at 10 N and small marks at 15 N, figure 78 and 79. The safety film did just 

slightly better in the tests but is superior to the helicopter film in the overall impression, since it has 

a much higher optical clarity. Another good thing is that it is already used on the police cars 

windows. 

 

 

The manufacturer of the safety film was contacted and he recommended another very similar film. 

This film, called the graffiti film, has the same scratch resistance and optical clarity as the safety film 

but is somewhat thicker, 0.18 mm instead of 0.10 mm, and has slightly weaker glue. This makes it 

easier to handle and possible to replace if needed.  

Figure 77. Untreated sample tested with the hardess 

test pencil.  

Figure 76. Untreated Sample tested with the pig bristle 

brush.  

Figure 79. Safety film tested with the hardness test 

pencil.  

 

Figure 78. Safety film tested with the pig bristle brush. 
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10.3 Ventilation 
The concept with the S-shaped air ducts was shown to the climate department at Volvo to get 

opinions from the experts in that area. They thought that it would probably not be enough with only 

one fan, both because that it is difficult to get equal distribution of air between the crates and that 

the air flow probably would be insufficient. They also said that they were not sure if it is possible to 

use so long air ducts since the pressure drops too much if the air ducts are very long.  

 
It was decided to do a climate test with the goal to find a solution that provides an equally good or 

better climate for the dogs in the concept car compared to today's dog car. The climate test was 

carried by two test engineers at the department for Climate Analysis & Verification. It was made 

using a hose with a fan at the end which made it very easy to adjust the length of the air duct. 

According to the test engineers the result showed that it is possible to use a long air ducts with two 

fans; one in each crate. The test engineers thought that there was too much noise from the fan 

when using the hose in the desired length, so it was recommended to have some kind of insulation 

in air duct to reduce this noise.  

 

A new front panel with integrated air ducts were made. The air ducts was slightly over dimensioned 
to fit a layer of sound absorbing material.    

 

10.4 Lock the boot in a half open position 
Two metal rods with the same dimension as the metal piece in the lock were bent so they fitted to 

the lock in the boot, figure 80 and 81. One is jointed from side to side, and one is jointed up and 

down. The one that is moveable sideways is able to be fastened in the crates door and is thereby 

following all the doors movements, which is believed to be the best solution.   

 

 

 

10.5 Securing the load in the backseat 
Fastening the net in the front frame of the crate at the level of the headrest is believed to not be 

such a good solution. Because even though there nothing that blocks the way to the front seats, 

there is a risk that the dogs can get stuck in the net when walking over it since there can be a space 

between the net and the ground. A new solution was made where the net was fastened between 

the backseat’s back and cushion instead, this prevents that there is nothing underneath the net that 
the dogs can walk on.   

Figure 80. The two different rods.  

 

Figure 81. The two different rods, where one is 

locked in the boot.  
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11. RESULT 
The final result is a prototype for a new design of the crate including; the side panels, the front 

panel, the evacuation hatches, the partition wall and the ventilation for the dogs. It also resulted in a 

concept for securing of the load in the back seat and a way to lock the boot in a half open position. 

As for the regular police car it resulted in a concept for storage of the spike strip plus that the Volvo 

XC70, in police edition, with a more powerful engine is available for delivery. 

 

All the final concepts were showed by using real size prototypes mostly made of plastic and wood, 

since these materials were easy to work with. The parts made of wood are supposed to be made of 

metal on the real products.  

 

11.1 The spike strip holder 
The spike strip holder, figure 82 and 83, has two rails that fit the spike strip tightly so that it cannot 
rattle inside the holder. The upper rail is slightly shorter than the lower; this makes it easy to slide in 

the spike strip since it initially can rest on the lower holder. The holder is tilted which helps the spike 

strip to stay in place and also provides a more ergonomic usage. The angled piece used to keep the 

spike strip from sliding out is easy to use, even with one hand, and does not interfere with all 

equipment stacked on the side of the drawer.  

 

 

 

 

 

 

 

 

 

 

11.2 The acceleration in the XC70 
As a result from the opinion that the acceleration could be better in the Volvo XC70 D5, the Volvo 

XC70 T6 AWD (304 hp) in police version is available for delivery from 2012-01-01. 

 

Figure 82. Side view of the spike strip holder.  Figure 83. The spike strip holder.  
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11.3 Dog car 
The final concept, picture 84, resulted in a concept where the crate will have new side panels, a new 

front panel, a new partition wall, new evacuation hatches, two more fans, new plastic bowls with 

rubber mats a metal rod and a net in the backseat. 

 

The new panels is made of TPE instead of ABS, which will result in less squeaking and rattling from 

the crate since TPE is softer and have better sound properties than ABS. New side panels have not 
been built in this prototype but they will be pretty much the same but with the air intake removed 

and that surface made flat. The evacuation hatches have a new function which made it possible for 

the front panel to be fastened directly on the back of the backseat, which resulted in a much longer 

crate. The crate is sound proofed and there is a new solution for the ventilation of the crate. There 

are also solutions for locking the boot half opened and for securing the load in the backseat. 

 

Here follows the concepts presented in detail. The concepts are shown with the old side panels left 

and without new plastic bowls and rubber mats on the floor. 

 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 
Figure 84. Overview of the dog crate concept  
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11.3.1 The Size 

The old side panels are left up to where they used to turn into the old front panel, figure 85. With 

the new front panel the crate is 14-18 cm longer, figure 86 and 87. Since it was found from the 

preliminary study that the length is the most important measure but that the old crate was 

considered to be ok, the new size should be more than enough. 

 

 

 

 

 

 

 

 

 

 

Figure 86. The distance from the old plastic bowl 

to the front panel is 14cm. 
 

 

Figure 85. The old side panel is cut in the 

radius.  

Figure 87. The distance in the corner is 18 cm. 
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11.3.2 The ventilation 

The air intake is located so far into the upper corner of the crate as possible, and then the air duct 

goes to the middle, turns and goes back to the fan, figure 88. The length of the air duct is a 

compromise between sound and ventilation. Sound wise it is best to have as long air ducts as 

possible so the sound can be absorbed in the duct, but ventilation wise it is best to have as short air 
ducts a possible so that the pressure in the duct does not drop. The air intakes on the side panels are 

removed; instead the air goes through the gap at the back of the crate, figure 89. The air flow in the 

air duct was measured to be sufficient and the inside of the duct is covered by an absorbent that 

helps to reduce the noise from the fan. On the real product the air duct must have greater radiuses 

so the dog cannot chew on it and there must also be some kind of fan guard.  

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure 88. The new front panel with the built in air duct.  
 

Figure 89. The gap for the air is circled 
in red.  
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11.3.3 The evacuation hatches 

The new evacuation hatch is made of 8mm poly carbonate with a wooden frame. It is equipped with 

a torsion spring that constantly strives to push the hatch upwards. The hatch is locked in lowered 

position by the headrest and is opened by folding the headrest by pushing a button from the front 

seat. If the power is out there is still possible to manually fold the headrest from the backseat so the 
hatch opens, picture 90 and 91. Since electronic folding of the headrests already is a function 

provided by Volvo no additional cables or electronics have to be installed. The construction of the 

hatch is very simple to minimize malfunctioning. For a high scratch resistance the poly carbonate is 

equipped with a scratch resistant graffiti film. 

 

 

Figure 91. The hatch in lowered position. 
 

 

Figure 90. The hatch in upright position. 
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11.3.4 The sound 

The surface that the evacuation hatch is closing to is equipped with a rubber seal that makes the 

hatch seal tightly when closed. This make the sound level comparable to the sound test, where a 5 

mm plastic sheet was duct taped over the hatches. The sound test showed, with the speaker pointed 

forward, a sound level lowered by at -13.5 dB(A) the driver's right ear, figure 92, and -14.6 dB(A) at 
the driver's left ear, figure 93. This result in a total of sound level of 68.2 dB(A) and 71.9 db(A) using 

the speaker as sound source.   

 

The speaker did not play back the sound as loud as the real dogs, where there was a difference of 

+5.3 dB(A) at the drive's left ear and +2.2 dB(A) at the driver's right ear. With this in mind the 

resulting sound level is 73.5 dB(A) at the driver's left ear and 74.1 dB(A) at the driver's right ear, 

which still is much lower than the requirements from Arbetsmiljöverket.  

 

 

 
 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

11.3.5 The fan mounting 

The brake away fan mount was very easy to use and was firmly holding the fan in place without any 

use of hard parts. When the sound levels were compared it was hard to hear any difference, but this 

was because the riveted fan was not making any noise either. It could be that the problem is 
individual and that there in some cars the fans causes some kind of resonance. The breakaway 

mounting is anyhow a great way for mounting fans and to get rid of vibrations. 

 

Figure 93. Graph over the sound pressure at the 

driver’s left ear, with and without a shielding plastic 

sheet. 

 

Figure 92. Graph over the sound pressure at the 

driver’s right ear, with and without a shielding plastic 

sheet. 
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11.3.6 The boot locking feature 

The boot locking feature is a bent metal rod used by folding it out from the side and then by holding 

it with one hand close the boot with the other. In that way the user have to match the rod with the 

lock in the boot and close the boot carefully. This is easy to do thanks to that the rod is so long that it 

sticks out from the boot when it is closed, figure 94. The rod is used in situations where there is 
plenty of time so the compelled carefulness is not believed to be an issue, rather the opposite since 

police officers have a tendency of breaking things due to heavy-handed usage. When not used the 

rod is fastened with a metal clip at the back door of the crate and sticks there whether the door is 

opened or closed, figure 95 and 96. The locking feature can be provided as an accessory to existing 

dog crates which increases the possibility the make profit of the product.  

Figure 94. The rod sticking out under the boot.  

 

Figure 96. The locking feature fastened to the open 
door.  

Figure 95. The locking feature fastened to the closed 
door.  
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11.3.7 The partition wall 

The low friction stripe in the metal rail made it easier to pull out the partition wall, picture 97. 

 

 

 

 

 

 

 

 

 

 

 

Figure 97. The plastic stripe in the metal rail.  
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11.3.8 Securing the load 

An accessory availably for all XC70/V70 there is a net that is used for securing load in the cargo 
compartment. This is fastened in the back seat, figure 98, Using the IFOFIX fasteners between the 

backseat’s back and cushion and the ISOFIX fasters at the floor, figure 99 and 100. This secures the 

equipment stored in the back seat and still makes it possible for the dogs to get to the front seat. 

Since the attachment points are placed so that the net is pulled towards the backseat’s cushion 

there will always be something underneath the net that dogs can walk on, which minimize the risk 

for the dog to get stuck in the net. The net also prevents storing above the level of the headrests, 

which could stop the headrest from being able to flip down and jeopardize the evacuation function. 

The net is approved for loads up to 40 kg.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 98. The net in the backseat.  

 

 
 

Figure 100. The ISOFIX fastener between the backseat’s 

back and cushion. 

 

 

Figure 99. The net attached with strings to the 

ISOFIX fastener on the floor.  
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The net was evaluated using two cardboard boxes, picture 101 and 102. Since the net is not long 

enough it was fastened with strings of different length to extend the length of the net. 

 

 

Figur 101. The net testes with two boxes placed next to each other.  

 

Figur 102. The net tested with two boxes placed on top of each other.  
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12. EVALUATION 
The new concept of the dog crate without the boot locking feature, the final front wall and the net in 

the backseat, was presented for RPS and police officers from a dog vehicle reference group. They 

were very pleased with the result and thought that Volvo should continue to develop the concept. 

 

The 21st of February it was decided by Volvo to start the project of the dog crate concept with the 

goal to have it ready for delivery week 46, 2012. The decision does not apply to the boot locking 
feature and the net in the backseat. The first step will be to design a new prototype were everything 

is designed exactly as it should be which includes the side panels, the front panel, the partition wall, 

the evacuation hatches, the ventilation and new plastic bowls with rubber mats. 

 

The boot locking feature is believed to be a good product that solves the problem with locking the 

boot half open in a simple and easy way. The simple construction makes it cheap to produce and the 

fact that it is requested by many costumers and possible to be provided as an accessory to existing 

dog crates, should make it a profitable product for Volvo. There are still things to improve with the 

solution, for example as it is now it is possible to remove the whole rod when it is locked in the boot 
and in that way open the boot. This is on the other hand easy to solve and one of many solutions is 

to have the end of the rod shaped like an old fashioned key, which only fits in the hole on the crate 

when the rod is positioned parallel to the crate’s door. When the rod is locked in the boot it will not 

be possible to remove the rod because it is perpendicular to the crate’s door.    

 

The net in the backseat is an easy fix to a potentially dangerous situation and secures the load 

without blocking the way to the front seats. The net is already produced by Volvo so the extra cost is 

small. The net might not be used by everybody but by many more than those that uses today's net. 

This due to that the most common reason for not using the net is that it prevents the dog from 

getting to the front seat. The risk for the dogs to get stuck in the net should not be that big with this 
solution, this is however something that needs to be tested in reality.    

 

The holder for the spike strip provides a very accessible storage and is easy and fast to use, it also 

meets all the needs and wants from the product specification. The frame on the drawer makes it 

possible to use the top of the drawer for storage. The bottom of the frame could be complemented 

with a high friction material, for example a rubber mat, to get things to stay there even better.    
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13. DISCUSSION 
One week in to the project the commercial vehicles team at Volvo went on a police vehicle 

conference. At the conference Mercedes was presenting an E-class concept dog car. This was the 

first time a dog vehicle similar to the Volvo V70/XC70 was presented. Since Volvo had received 

complaints about the size of their crates and Mercedes now showed a car with larger crates, Volvo 

felt that this could be a serious rival to them. Some weeks later there was a meeting with RPS and 

Volvo, where it was announced that there will be a new procurement of dog cars this year, where it 

will be higher demands on the size of the crate and that there must be some kind of sound reduction 

from the dog barks. These two main factors resulted in that the focus of my work mainly became to 

improve the dog crate in Volvo’s police cars.  
 

The project started with a very extensive preliminary study where interviews were held with police 

officers and dog handlers. To get a representative sample of opinions carefully selected police 

districts all around Sweden were chosen to visit. The officers were very helpful and often had many 

opinions and suggestions for improvement. The opinions were often surprisingly different and 

sometimes even contradictory, which sometimes made it hard to sort out the most important ones. 

 

The survey was made in the beginning when I had very little experience of police cars so it was hard 

to know exactly what to ask about. Even though many at Volvo with much greater experience had a 

look at the survey I would have asked slightly different questions if I had made it today. The survey 
and the interviews complemented each other well but I have to say that the interviews resulted in 

much higher quality information and also helped to understand many of the answers from the 

survey. In the end there were so many interviews made and over 100 respondents to the survey so I 

got a great overview of the problems despite the many different opinions. 

 

When the preliminary study was finished all the opinions were discussed with the commercial 

vehicles team at Volvo and they decided which things to continue to work with. Except the obvious 

opinion about the size of the dog crates, the storage of the PUST computer was something that very 

many had opinions about. I was thinking about solutions for that early on in the project and it was 
also decided by the commercial vehicles team that this was something to develop. Then it was found 

that RPS had come up with new regulations for storage of the PUST computer, that says that the 

computer should be fastened between the driver's and the passenger's seat while driving the car. 

Due to this new regulation it was decided to not continue the development for storage of the PUST 

computer. This was a pity since I had many great ideas about that.  

 

The creative phase of this project was a bit different from what I'm used to. Few creative methods 

were used and most of the concepts were results of discussions in the commercial vehicles team at 

Volvo. The spike strip holder was the concept that best followed the classic design process. Here 

sketches were made for many different concepts that then were evaluated. But even here no 
product specification was made so the concepts were not weighted against each other. Instead the 

decisions were made by discussing the concepts and simply choosing the one that we believed 

would be the best. The development of the dog crate had an even more straight forward approach. 

This was made step by step where simple prototypes were tested and evaluated at each step. This 

resulted in that there were not that many different concepts made for each problem, but instead 

there were many of the problems that got solved.   

 

This approach was necessary to have the concepts ready in time. Since the preliminary study was so 

comprehensive and that there were so many different problems to be solved, there was not so 

much time for each concept. All in all there has been a very fun and varied project that I have 
learned a lot from, plus that I am very satisfied with the result.  
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14. RECOMMENDATION  
 

It was decided to start a project of the dog crate concept, which means that a new prototype will be 

made. This work will start by making a model of the crate in a computer environment which then 

will be used to build a real prototype where everything looks and functions as it should. This means 

that it still is much work left and many things to consider. Here follows some recommendations for 

the next prototype: 

 

• Use another form of plastic than ABS with better sound properties. For example would the 
TPE result in a less squeaky crate. 

• Design the plastic bowl such that it does not have to be leaned when taking it of the crate, or 

in some other way design it to prevent the liquid from being spilled out. 

• Design the air duct with as big radius as possible so the dog cannot chew on it. 

• Make an evaluation about how thick the PC in the evacuate hatches have to be considering 

cost, sound and stiffness.  

• Make it possible to control the fans separately and in different speeds; not just on and off. 

 

   

 

Many of the opinions and problems found in the preliminary study were not further looked into. 

Many of those are still good and valuable ideas and should be thought of when designing the next 

generation of police cars or dog crates.  

 
Here follows recommendations and useful facts for the dog crate: 

 

• Design the back door of the crate with something other than a lattice, for example bars, 

since the dogs are hurting their paws when scratching the lattice. 

• The back door of the crate can be made slimmer if needed, as long as there still is sufficient 

space inside the crate. 

• The crate is very seldom disassembled when it is cleaned instead they are just opening the 
back door of the crate and take out the plastic bowl. So for the next model less focus can be 

put into designing the crate to be easy to disassemble. 

 

Here follows recommendations and useful facts for the police car: 

 

• Look in to the possibility to integrate the extra reverse lights in the rear bumper. 

• There is a need for having more blue lights pointing backwards on the B-cars. When parking 
the car on the road, for example in case of a traffic accident, the police car is parking 

obliquely towards the traffic so that almost only the back of the car I visible for other cars. If 

putting the blue lights in the rear window it is also important that they are placed in a 

position where the window is cleaned by the widow wipers. 
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During the preliminary study it was found that the many officers have solutions for things officers in 

other districts see as a problem. It can be thing like where to store different equipment or how to do 

things in specific situations. Here follows recommendations to the police in general of things seen 

and heard during the preliminary study: 

 

• Use a white board film or note book fastened on the sun visor above the passenger's seat for 

taking notes in the car. 

• Use the pocket on the front side of the driver's seat for storing the Dräger. 

• When taking out the warning tents from the car; fold the rear seats and take it that way.  

• If there is a great need for an accessible storage for the safety glasses there are very cheap 
solutions on the market, for example the spectacle holder at Jula for 39 SEK, figure 103.  

• Do not have a water bowl in the crate while driving. It is dangerous in case of a collision and 

there is often time to stop, take a short break and give the dog some water. 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

  

Figure 103. Spectacle holder. Jula, Glasögonhållare (2012-03-08) 
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Appendix 1 – Time table 

 

Time table v39 v40 v41 v42 v43 v44 v45 v46 v47 v49 v50 v51 v52 v01 v02 v03 v04 v05 v06 v07 v08 v09 v10
Introduction
Project planning
Information gathering, interviews, observations etc. 
Need finding and problem identification 
Requirement specification
Concept generation
Choose concept
Further development of concept
Vizualisation 
Presentation 
Report 
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Introduktion 
 
På Volvo vill vi ständigt förbättra och utveckla våra produkter för att möta våra kunders höga 
krav på kvalitet och funktion. Därför genomför vi nu en undersökning som syftar till att 
kartlägga, undersöka och diskutera med användarna om det finns några önskemål på 
förbättringar av våra polisbilar, främst med avseende på förvaringsmöjligheter och på 
hundburen. Denna enkät kommer att lämnas ut till utvalda svenska polisdistrikt för att få ett 
representativt urval att studera och utvärdera.  
 
Dina åsikter är viktiga. 
Tack på förhand! 
 
 
Information 
  
Del 1  
Här fyller du i uppgifter om dig själv och din bil. Du ombeds även att fylla i 
registreringsnumret på din bil, detta för att vi på Volvo då enkelt kan koppla dina svar till 
exakt din bil och dess utrustningsnivå. Om du använder olika bilar så fyll i den nyaste och 
utgå ifrån denna när du svarar på frågorna. 
 
Del 2 - Förvaring 
Här följer frågor angående förvaring. Plats för fri text om åsikter och förslag finns på slutet. 
 
Del 3 - Hundburen 
Här följer frågor angående hundburen, är man inte hundförare lämnar man dessa frågor 
tomma. Även här lämnas plats för fri text på slutet.  
 
 
Kontakt 
 
Kommer du på något i efterhand eller har synpunkter/förslag går det bra att kontakta mig. 
 
Pontus Brorsson Pierre 
Master thesis student 

 

Commercial Vehicles 

Volvo Car Special Vehicles (VCS) 

 

Volvo Car Corporation 

Dept. 50720/VAK HC2N 

SE-405 31 Göteborg 

Sweden 
 

Telephone +46-31-597396 

Mobile +46-706-244629 

pbrorsso@volvocars.com 

Volvo Car Corporation 

Volvo Car Special Vehicles (VCS) 

Commercial Vehicles 

2011-11-01 
Appendix 2 – Survey 
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Del 1  
 
Personuppgifter 
 
Kön:    Man     Kvinna 
 
Längd (cm):      <150      150-170       170-190         190+ 
 
Vikt (kg):        <55       55-70          70-85           85-100         100+ 
 
Vilket polisdistrikt tillhör du?     
 
Jobbar du i stadsmiljö eller landsbygd?        stadsmiljö landsbygd 
 
 
Bil 
 
Modell:      
   
Årsmodell:      
    
Hundbil (ja/nej):     
 
Hur många hundar åker vanligen i bilen?   
 
Hur många poliser åker vanligen i bilen?   
 
Registreringsnr:     
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Del 2 - Förvaring 
 
 
1. Hur frekvent används denna utrustning? 
    Ringa in ditt svar. 
    Om din bil ej har utrustningen, ringa då inte in något svar. 
 

Utrustning                      Frekvens
    

 
Bräckjärn aluminium     varje dag 1 gg/vecka      1 gg/mån      1 gg/år      mer sällan      
  
Bräckjärn mod. mindre       varje dag 1 gg/vecka      1 gg/mån      1 gg/år      mer sälla 
       
Stoppspade       varje dag 1 gg/vecka      1 gg/mån      1 gg/år      mer sällan       
      
Varningstält       varje dag 1 gg/vecka      1 gg/mån      1gg/år        mer sällan   
 
Förstärkningsväst      varje dag 1 gg/vecka      1 gg/mån      1 gg/år      mer sällan       
   
     
 
2. Hur åtkomlig är denna utrustning? 
    Ringa in ditt svar, där 1 är svåråtkomlig och 4 är lättåtkomlig. 

 
Utrustning   Åtkomlighet  

  
 
Bräckjärn aluminium   1    2    3    4 
   
Bräckjärn mod. mindre   1    2    3    4 
   
Stoppspade    1    2    3    4 
   
Varningstält    1    2    3    4 
   
Förstärkningsväst   1    2    3    4 
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3. Vad använder ni för typ av övrig utrustning, hur frekvent används den och hur 
tillfredställande förvaras den? (ex. yxa, spikmatta, kravallsköld mm.) 
Ringa in dina svar för både Frekvens och Förvaring.  
För Förvaring är 1 dåligt och 4 bra.  
Bortse från utrustning som förvaras i polishurtsen. 
 
Utrustning   Frekvens      Förvaring 
 
                 varje dag    1gg/v    1gg/mån    mer sällan           1    2    3    4  
 
 
                varje dag    1gg/v    1gg/mån    mer sällan      1    2    3    4 
 
 
                varje dag    1gg/v    1gg/mån    mer sällan      1    2    3   4 
 
 
                varje dag    1gg/v    1gg/mån    mer sällan      1    2    3    4 
 
 
                varje dag    1gg/v    1gg/mån    mer sällan      1    2    3    4 
 
 
                varje dag    1gg/v    1gg/mån    mer sällan      1    2    3    4 
 
 
                varje dag    1gg/v    1gg/mån    mer sällan      1    2    3    4 
 
 
                varje dag    1gg/v    1gg/mån    mer sällan      1    2    3    4 
 

 
4. Har du utrustning på dig som du skulle vilja lägga ifrån dig då du sitter i polisbilen, 
men där det idag inte finns någon bra plats för detta? 
 
Ja, som förare                Ja, som passagerare fram   
 
Ja, som passagerare bak               Nej 
 
 
5. Vad är det för utrustning? 
 
Som förare: 
 
 
 
 
Som passagerare fram: 
 
 
 
 
Som passagerare bak:  
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6. Har du sett någon smart förvaringslösning i någon annan bil än den du kör idag, i    
    så fall vilken och vad för typ av lösning? 
 
Svar: 
 
 
 
 
 
 
 
 
 
7. Finns det något på bilen du kör idag som du är extra nöjd med jämfört med andra  
    bilar, i så fall vad?  
 
Svar: 
 
 
 
 
 
 
 
 
 
8. Var finns det önskemål om bättre förvaringsmöjligheter för utrustning i bilen? 
 
Förarplats                Passagerarplats                  Baksäte    
 
Lastutrymme              Övrigt 
 
 
9.  Vad är det för utrustning som skulle behöva en bättre förvaringsplats? 
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10. Förvaras någon personlig utrustning i bilen och i så fall var? 
 
 
 
 
 
 
 
 
 
 
 
11. Förekommer tunga lyft vid ilastning/urlastning av utrustning i bilen? 
 
      Ja   Nej  
 
 
 
12. Om Ja, hur lättåtkomlig är den tunga utrustningen? 
      Ringa in ditt svar, där 1 är svåråtkomlig och 4 är lättåtkomlig  
 
svåråtkomlig                 lättåtkomlig 
 

1    2         3        4 
 
 
13. Hur enkelt är det att hitta den utrusning man söker? 
      Ringa in ditt svar, där 1 är enkelt och 4 är svårt. 
 
       enkelt        svårt 
 

1    2          3         4 
 
 
 
14. Hur tydligt är utrustningen och dess förvaringsplatser märkta? 
      Ringa in ditt svar, där 1 är tydligt och 4 otydligt.        
 
        tydligt                        otydligt  

 

1    2          3        4 
 
 
15. Hur ofta använder du bilens mugghållare för förvaring av någon typ av 
      dryckesbehållare? 
 
       Flera ggr/dag           1 gång/dag                 1 gång/vecka  
 
      2 ggr/mån           1 gång/mån   Mer sällan  
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16. Övriga åsikter och förslag till förbättringar 
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Del 3 - Hundburen 
 
1. Utifrån olika aspekter, hur bra är hundens välbefinnande i den bil du använder  
    idag? Ringa in ditt svar, där 1 är dåligt och 4 är bra. 
 
        Aspekt                               Välbefinnande 
     
    Temperatur  1 2 3 4 
 
    Ventilation  1 2 3 4 
 
    Tillräcklig plats  1 2 3 4 
 
     Krocksäkerhet  1 2 3 4 
 
     Annat:   1 2 3 4 
 
Om temperaturen anses som dålig ange då ifall det är för kallt och/eller för varmt.  
 
Kommentarer:     
  
 
 
 
 
2. Var förvaras den utrustning som vanligtvis förvaras i polishurtsen? 
 
 
 
 
 
 
 
 
3. Hur ofta rengör du hundburen?  
     
    Varje dag      3 gång/vecka         1 gånger/vecka 
 
    2 gång/mån      1 gång/mån        Mer sällan   
   
 
 
 
4. Vad finns det för utrustning i hundburen?  
    (ex. vattenskål, "komatta" mm.) 
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5. Används baksätet i hundbilen för transport av poliser, frihetsberövade och/eller  
    andra personer? 
 
   Ja, frihetsberövade       Ja, poliser   
 
   Ja, andra                   Nej  
 
   Kommentarer: 
      
   
 
 
 
6. Hur upplever du storleken på hundburen?  
 
    För liten      För stor          Lagom   
 
 Kommentarer (ex. vilken ledd den är för liten på):  
      
   
 
 
 
 
 
7. Hur störande upplever du ljuden som hunden ger ifrån sig? 
    Ringa in ditt svar, där 1 är inte alls störigt och 4 är mycket störigt. 
 
 1 2 3 4 
 
 
8. Upplever du något annat ljud som störande, i så fall vad? 
 
 
 
 
 
 
9. Om det endast åker 1 hund med i bilen, vad används då den andra  
    hundplatsen till? Ifall båda platserna är upptagna av hundar, hoppa över frågan. 
 
    Förvaring              Annat           
 
   Inget      Varför inte?      
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10. Har du sett någon smart funktion på en hundbur i någon annan bil än den du kör  
    idag, i så fall vilken och vad? 
 
 
 
 
 
 
 
 
 
 
 
 
11. Hur upplevs de olika materialen som hundburen består av?  
      Ringa in ditt svar, där 1 är dåligt och 4 är bra. 
 
   Golvet   1 2 3 4 
    
   Skiljeväggen  1 2 3 4 
 
   Ytterväggen  1 2 3 4 
 
   Taket   1 2 3 4 
 
   Grinden   1 2 3 4 
 
   Evakueringsluckorna  1 2 3 4 
 
   Annat   1 2 3 4 
 
   Kommentarer:     

      
 
  
 
 
 
12. Hur viktigt är det att ha uppsikt över hunden från förarplats? 
      Ringa in ditt svar, där 1 är oviktigt och 4 är viktigt. 
 
 1 2 3 4 
 
     Kommentarer: 
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13. Hur väl fungerar öppnandet och stängandet av gallergrinden? 
      Ringa in ditt svar, där 1 är dåligt och 4 är bra. 
 
 1 2 3 4 
 
     Kommentarer: 
 
 
 
 
 
14. Hur väl fungerar hundburens lås? 
      Ringa in ditt svar, där 1 är dåligt och 4 är bra. 
 
 1 2 3 4 
 
     Kommentarer: 
 
 
 
 
 
15. Hur viktigt är det att hunden kan titta ut genom bilens baklucka? 
      Ringa in ditt svar, där 1 är oviktigt och 4 är viktigt. 
 
 1 2 3 4 
 
     Kommentarer: 
 
 
 
 
 
16. Hur skulle du vilja öppna/stänga hundburen i framtiden? 
 
      Som idag    
       
      Som idag, fast med större möjligheter att smälla igen dörren  
 
      Annat             
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17. Övriga åsikter och förslag till förbättringar 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Tack för din medverkan! 
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Appendix 3 – Sound test 1 

Reducing police dog bark noise

Measurements of sound pressure in the car were done 
with two police dogs barking in the cages in the car boot.

The purpose is to get an idea of the frequency content of 
the barking noise and find a suitable way to reduce it.

Henrik Törnqvist, Audio 12w2

 
 

 

Measurement positions

Six microphones were placed in the positions indicated in 
the figure below.
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Results: Two dogs
A suitable time period with most barking was picked out of the 
measurement and used to create these plots. Listen here:

All frequency plots are A-weighted to represent what the human ear 
hears. Narrow-band (df=4 Hz)

Pos 1, Total dBA: 88.1 dB(A) Pos 2, Total dBA: 87.6 dB(A)

 
 

 

Pos 4, Total dBA: 99.2 dB(A)

Pos 3, Total dBA: 89.5 dB(A) Pos 6, Total dBA: 108.3 dB(A)

Pos 5, Total dBA: 102.2 dB(A)
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Conclusion
The major A-weighted frequency content of the barking of the dogs that 
were measured is approximately between 500 – 1.1k Hz in all 
measurement positions, which means that modal influences does not 
seem to change the frequency content to any greater extent. Other 
types of dogs might have different sound characteristics. Schaeffer 
dogs are expected to have more lower frequency content. Police 
officers did not percieve their barking as annoying as the somewhat 
more high pitched dogs that were measured.

ANC is not a viable solution because of two reasons:

- The source should be easy to predict.

- The upper frequency limit for ANC is about 250 Hz.

 
 

 

Suggestions
Use a sound insulation wall made of material that has good sound 
transmission loss for frequencies between 500-1.1k Hz.

Some kind of acrylic glass or plexiglas might work and are also 
transparent, for example 0.50 inch acrylic glass seems effective:

http://sorea.net/wp-content/uploads/2010/10/Sorea_Sound_Transmission_Loss_Guide.pdf
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• Define goal for sound level in the cabin, for example based on law 
demands. If it’s very low, there might be a need to improve other 
parts as well if they have lower transmission loss than the material 
that is used to replace the bars.

• NVH have suggestions?

• Ask suppliers for materials that has high sound transmission loss at 
500 – 1.1k Hz, i.e. matching the content of the barking.

 
 

 

 



 1 (10) 

 

Appendix 4 – Sound test 2 
 

Reducing police dog bark noise

Recorded barking noise is played from a loudspeaker. The 
sound level at different positions was evaluated with some 
isolation and absorption treatments.

Henrik Törnqvist, Audio 12w03

 
 

 

Measurement positions
Six microphones were placed in the positions indicated in 
the figure below. Loudspeaker placed in left dog cage on 
a small chair to get it to ”dog mouth height”. 
Measurements were performed with loudspeaker faced 
both forward and backwards.
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Results: Original, loudspeaker forward
A suitable time period with most barking was picked out of the dog 
barking recording and used to create these plots. Listen here:

All frequency plots are A-weighted to represent what the human ear 
hears. Narrow-band frequency resolution (df=4 Hz)

First the results with loudspeaker directed towards the front of the 
car without any treatments (original reference):

Pos 1, Total dBA: 82.8 dB(A) Pos 2, Total dBA: 85.4 dB(A)

 
 

 

Pos 4, Total dBA: 101.6 dB(A)

Pos 6, Total dBA: 105.3 dB(A)

Pos 5, Total dBA: 90.6 dB(A)

Pos 3, Total dBA: 86.6 dB(A)
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Results: Glass block, loudspeaker forward

Pos 1, Total dBA difference: -14.6 dB(A) Pos 2, Total dBA difference: -13.5 dB(A)

 
 

 

Pos 4, Total dBA difference: -17.1 dB(A) Pos 5, Total dBA difference: -9.2 dB(A)

Pos 3, Total dBA difference: -13.6 dB(A) Pos 6, Total dBA difference: +3.3 dB(A)

 



 4 (10) 

 

Results: Glass block and trunk-lid absorber, 
loudspeaker forward

Pos 1, Total dBA difference: -14.8 dB(A) Pos 2, Total dBA difference: -13.8 dB(A)

 
 

 

Pos 4, Total dBA difference: -17.0 dB(A) Pos 5, Total dBA difference: -9.7 dB(A)

Pos 3, Total dBA difference: -13.5 dB(A) Pos 6, Total dBA difference: +3.3 dB(A)

 



 5 (10) 

 

Results: Glass block, trunk-lid absorber and 
side-window absorbers, loudspeaker forward

Pos 1, Total dBA difference: -13.9 dB(A) Pos 2, Total dBA difference: -13.6 dB(A)

 
 

 

Pos 4, Total dBA difference: -17.2 dB(A) Pos 5, Total dBA difference: -10.4 dB(A)

Pos 3, Total dBA difference: -13.6 dB(A) Pos 6, Total dBA difference: +2.5 dB(A)
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Results: Original, loudspeaker backward
The same treatments were measured with the loudspeaker faced 
backwards. Here are the results with loudspeaker directed towards 
the back of the car without any treatments (original reference):

Pos 1, Total dBA: 80.2 dB(A) Pos 2, Total dBA: 78.7 dB(A)

 
 

 

Pos 4, Total dBA: 92.4 dB(A)

Pos 6, Total dBA: 101.0 dB(A)

Pos 5, Total dBA: 92.3 dB(A)

Pos 3, Total dBA: 81.9 dB(A)
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Results: Glass block, loudspeaker backward

Pos 1, Total dBA difference: -10.8 dB(A) Pos 2, Total dBA difference: -9.1 dB(A)

 
 

 

Pos 4, Total dBA difference: -15.0 dB(A) Pos 5, Total dBA difference: -14.0 dB(A)

Pos 3, Total dBA difference: -13.0 dB(A) Pos 6, Total dBA difference: +1.7 dB(A)
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Results: Glass block and trunk-lid absorber, 
loudspeaker backward

Pos 1, Total dBA difference: -12.9 dB(A) Pos 2, Total dBA difference: -10.6 dB(A)

 
 

 

Pos 4, Total dBA difference: -18.9 dB(A) Pos 5, Total dBA difference: -15.7 dB(A)

Pos 3, Total dBA difference: -14.2 dB(A) Pos 6, Total dBA difference: +1.1 dB(A)
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Results: Glass block, trunk-lid absorber and 
side-window absorbers loudspeaker backward

Pos 1, Total dBA difference: -13.0 dB(A) Pos 2, Total dBA difference: -12.7 dB(A)

 
 

 

Pos 4, Total dBA difference: -15.4 dB(A) Pos 5, Total dBA difference: -19.1 dB(A)

Pos 3, Total dBA difference: -15.5 dB(A) Pos 6, Total dBA difference: +1.2 dB(A)
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Conclusion
The glass block in front of the bars reduces the total A-weighted sound 
level by about 10-15 dB(A) depending on evaluation positions.

The absorbtion material in the back window further reduces by 1-2 
dB(A) but only if the sound source is directed backwards. If it is directed 
forward there is basically no difference. Forward directed sound is what 
causes the worst case scenario in cabin.

The side absorbers gives a varied effect, sometimes makes the noise 
worse and sometimes lower. It is probably more effective to make sure 
there is a non leaking barrier between the cages and cabin. These side 
absorbers could possibly have altered the structure-borne ways since 
they introduced a connection between the cage walls and side 
windows.

 
 

Suggestions
Use a thicker glass if more isolation is required. Ask police for target 
dB(A) values. Some standards for example specify 80 dB(A) as a limit 
value for working environments.

Make sure the side parts of the separation between luggage and cabin 
are at least as effective as the other isolation material at the bars. It is 
ineffective to have uneven isolation since even a very small weak part in 
a sound isolating barrier can make things considerable worse.

Damping materials in the cage/windows might give marginal 
improvements. However, one should also consider that it is harder to for 
example clean the cages if there are absorbing materials. Covering 
absorbing materials with plastics so they can be cleaned lowers their 
effectiveness.
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Appendix 5 – The climate test  

Test report from IC Interior and Climate. Some details are left out due to confidentiality. 

 

Compartment leakage tests and air quality tests performed on two dog police 
cars, a XC70 and a V70, 12w09. Tests run to make sure that the dogs would 
have as good climate in a rebuilt car with a sound-absorbing wall between 
general compartment and luggage compartment. Tests performed in the 
Westwind rig in the PVKA building. 

Summary 
In the current dog police cars the drivers are complaining about a very high noise level 

coming from the dogs. The dogs are sitting in the luggage compartment and are only 

separated from the general compartment by a grid. Some dogs get very excited at 

emergency responses and barks therefore very loudly which is very disturbing to the 

drivers. In order to lower the noise level in the car and make a more pleasant working 

environment for the drivers, the department for special vehicles at Volvo cars are 

thinking about implementing a sound-absorbing wall between the general 

compartment and the luggage compartment. The dogs cages will be provided with air 

by two fans, one for each dog cage respectively. The purpose of these tests are to 

investigate if this proposed solution just mentioned above will result in as good 

climate for the dogs as they have in the current police cars, which is desirable.  

Test vehicles: Two police cars, one with the current dog cage solution with grid as 

reference (Reg.no. DHB 852, XC70, diesel engine, ECC, aut gear box) and one police 

car rebuilt according to the proposition just mentioned (Reg.no. JFO 558, V70, diesel 

engine, ECC, aut gear box). 

The following tests were performed:  

- Leakage tests in order to calculate the controlled leakage. 

- Static pressure measurements in the compartment for different climate settings 

- CO2-measurements in the luggage compartment at idle  

- Airflow measurement for one luggage compartment fan 

The tests took place 12w09 in the rig called Westwind in the PVKA workshop. 

Results 

The sound-absorbing wall will result in a decreased flow through the evacuators in the 

car than the current grid solution. It will also give a higher static pressure in the 

compartment. It is however difficult to judge based upon those results how it will 

affect the climate in the luggage compartment or in the general compartment for that 

matter.  

The CO2 level got only slightly higher at stability with the solution with the sound-

absorbing wall and two fans compared with the current grid solution. Based upon 

these CO2 measurements, the airflow tests and a subjective evaluation it is estimated 

that the dogs will get as good climate in the luggage compartment if rebuilt according 

to proposed solution as in the current dog police car.  

The noise level generated by the fans need to be lowered in order to avoid customer 

complaints.  
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2. Prerequisites 
In the current dog police cars the drivers are complaining about a very high noise 

level. The dogs are sitting in the luggage compartment and are only separated from the 

general compartment by a grid. Some dogs get very excited at emergency responses 

and barks therefore very loudly which is very disturbing to the drivers. In order to 

lower the noise level in the car and make a more pleasant working environment for the 

drivers, the department for special vehicles at Volvo cars are thinking about 

implementing a sound-absorbing wall between the general compartment and the 

luggage compartment. The worries are that this wall will make a poorer climate for the 

dogs than in the current grid solution and therefore special vehicles also wants the two 

dog cages in the luggage compartment to get air from respective fan. The fans will 

suck air from the general compartment through two ducts which are in contact with 

the general compartment through two holes in the sound-absorbing wall.  

The purpose of these tests are to investigate if this proposed solution just mentioned 

above will result in as good climate for the dogs as they have in the current police 

cars, which is desirable.  

Test object 

Reference car 

Test vehicle specifications 

Car model:   XC70 

Model year/Series:  2012 

Reg no:    DHB 852 

Chassis no:    YV1BZ8256C1137136 

Engine ID:    D5244T15 

Project nickname for engine:  I5D 

Engine market code:   82 

Gearbox:    AUT 

Climate unit:    ECC 
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 Photo 1. Reference car. 

 

Dog cages 

In Photo 2 the dog cages can be seen from the general compartment. The dogs are 

only separated from the general compartment by a grid.  

 

 
Photo 2. The dog cages seen from the general compartment.  

 

 

In Photo 3 the dog cages can be seen from behind the car.  
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Photo 3. The dog cages seen from behind the car.  

 

 

Prototype car 

Test vehicle specifications 

Car model:   V70 

Model year/Series:  2012 

Reg no:    JFO 558 

Chassis no:    YV1BW8250C1196178 

Engine ID:    D5244T15  

Project nickname for engine:  I5D 

Engine market code:   82 

Gearbox:    AUT 

Climate unit:    ECC 

 

 

 
 Photo 4. The "prototype" car. 
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Sound-absorbing wall 

Photo 5 shows the sound-absorbing wall in the prototype car. The sound-absorbing 

wall is later on supposed to be in fiberglass material but during these tests it was made 

of wood. There is a hatch in the wall that is for letting the dogs into the general 

compartment. During an emergency respons the dogs will first be let out into the 

general compartment and then out of the car through the driver´s door.  

 
 Photo 5. The sound-absorbing wall seen from the general compartment. 

 

In Photo 6 the sound-absorbing wall can be seen from behind the car. 

 

 

 
Photo 6. The sound-absorbing wall seen from behind the car. 

 

 

The "snake like" air ducts that can be seen in the photo are not meant for these tests 

but was a former air duct solution that has not been removed before these tests.  

"Snake like" air ducts 
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Luggage compartment fan 

Photo 7 shows one of the luggage compartment fans.  

Photo 7. One of the luggage compartment fans seen from two different angles.  

Different test setups 

Below is two different test setups that will be referred to later on in this report.  

 

Photo 8. One of the dog cages in the prototype car. The sound-absorbing wall can be seen. In the wall 

there is a hole where a fan is to be connected by a duct. The black "snake like" duct is not in use but is 

a part of an earlier duct solution. It was disconnected and sealed before the tests so that no air would 

enter the duct. It should be ignored in this photo since it is of no relevance to the tests.  
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Photo 9. This is the same part of the wall as in the picture above but in this photo one duct and one 

fan are connected to the wall.  

 

Equipment used 
For the CO2-measurements, the following equipment was used: CO2 measurement 

equipment, a VMD system with an Ipetronic logger and a PC. 

CO2 measurement equipment   VAISALA, ID: TUE-

2963 

Computer software:    VMD version VMD-

2.43.0 

Computer for logging data:    DAT-5175:1 

Ipetronic voltage module:   SIM SENS 

Tests performed 
4 different kind of tests were run: 

* Controlled compartment lekage test to find out how much air that flows out through 

the air extractors. Will the air make it to the back of the car and as fast as desired? 

* Static pressure measurements to find out what pressure it will be in the compartment 

at different climate settings. High overpressure could result in unwanted ear pressure 

effects when windows are opened and doors are closed. 

* CO2 measurements in the luggage compartment. This will give a hint of the air 

quality in the luggage compartment.  

* Airflow measurements on one of the new air ducts and fans. This will show how 

much air that will be provided to each dog cage. 

 



 9 (18) 

 

Controlled compartment leakage 

The controlled compartment leakage at standardized overpressure in the compartment 

was determined by measuring the total leakage and the uncontrolled leakage and then 

making a calculation according to the following formula: 

Total leakage=Controlled leakage + Uncontrolled leakage   � 

Controlled leakage=Total leakage-Uncontrolled leakage 

The controlled leakage is the airflow that comes out through the air extractors. The 

uncontrolled leakage is the airflow that leaks through the car body through leaks and 

joints.  

The following setups were tested, see Table 1 below.  

Table 1. Performed leakage tests. 

 

Test no.  Reference 

car 

Prototype 

car 

 

1 X  Uncontrolled leakage 

2 X  

Total leakage. Current solution with grid between the 

general compartment and the luggage compartment. See 

Photo 2 and Photo 3. Evacuation fans off (turned off).  

3 X  

Total leakage. Current solution with grid between the 

generell compartment and the luggage compartment. See 

Photo 2 and Photo 3. Evacuation fans on (activated). 

4  X Uncontrolled leakage 

5  X 

Sound-absorbing wall between the general compartment 

and the luggage compartment. The two holes in the wall 

to where the ducts are to be connected are "open", no 

duct or fan connected. See Photo 8. 

Evacuation fans off (turned off) 

6  X 

Sound-absorbing wall between the general compartment 

and the luggage compartment, the two holes in the wall 

to where the ducts are to be connected are "open", no 

duct or fan connected. See Photo 8. 

Evacuation fans on (activated). 

7  X 

Sound-absorbing wall between the general compartment 

and the luggage compartment, ducts and fans were 

connected to the wall. The "luggage compartment fans" 

off (turned off). See Photo 9. Evacuation fans off (turned 

off). 

8  X 

Sound-absorbing wall between the general compartment 

and the luggage compartment, ducts and fans were 

connected to the wall. The "luggage compartment fans" 

on (activated). See Photo 9. Evacuation fans on 

(activated). 

The leakage tests were performed according to a standardized Volvo test. 
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Static pressure in the compartment 

The static pressure in the compartment was measured for the test setup given in Table 

2 and the operating conditions listed in Table 3. 

 

Table 2. Test setup at the static pressure measurements.   

 

Test no.  Reference 

car 

Prototype 

car 

 

1 X  

Current solution with grid between the generell 

compartment and the luggage compartment. See Photo 2 

and Photo 3. 

2  X 

Sound-absorbing wall between the general compartment 

and the luggage compartment, ducts and fans were 

connected to the wall. See Photo 9. 

 

 

Table 3. Climate settings and fan status on/off. 

Climate settings Evacuations fans/"luggage compartment fans" on/off 

Automatic climate, temp.set: 22/22, AC off, 

OSA (OSA=outside air=fresh air) 

Evacuation fans off 

"Luggage compartent fans" in prototype car off 

Automatic climate, temp.set: 22/22, AC off, 

OSA (OSA=outside air=fresh air) 

Evacuation fans on 

"Luggage compartent fans" in prototype car on 

Vent, maximum compartment blower speed, 

temp.set: 22/22, AC off, OSA  

(OSA=outside air=fresh air) 

Evacuation fans on 

"Luggage compartent fans" in prototype car on 

Vent, maximum compartment blower speed, 

temp.set: 22/22, AC off, REC  

(REC=all the air is recirculated from the 

compartment) 

Evacuation fans on 

"Luggage compartent fans" in prototype car on 

 

CO2-measurements in the luggage compartment 

The CO2 level was measured in the luggage compartment during idle. Commonly in a 

dog police car there are not more than 1-2 persons in the front row and 1-2 dogs in the 

luggage compartment and in order to simulate this 1-2 persons were sitting in the front 

row during the tests and 1 person were lying in the luggage compartment. The CO2 

meter was hanging in the ceiling, see Photo 10. 
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 Photo 10. CO2 meter hanging in the ceiling. 

 

 

The following setups were tested: 

Table 4. Test setup, CO2-measurements.  

 

Test no.  Reference 

car 

Prototype 

car 

 

1 X  

Current solution with grid between the general 

compartment and the luggage compartment. See Photo 2 

and Photo 3. 

2  X 

Sound-absorbing wall between the general compartment 

and the luggage compartment, one duct and one fan 

were connected to the wall. The other hole in the wall 

had been plugged (no fan connected) The "luggage 

compartment fan" on (activated). See Photo 9. 

Evacuation fans on (activated). 

3  X 

Sound-absorbing wall between the general compartment 

and the luggage compartment but where both holes in 

the wall had been plugged. Evacuation fans on 

(activated) 

 

The reason for test no 3 was to see how poor the air quality would get if there would 

not be any luggage comparment fan at all to provide the luggage compartment with 

air.  

 

 

 
 

 

CO2 meter 
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Test procedure: 

* The test persons entered the vehicle. When the CO2 level got up to 2000 ppm the car 

was started and so was the evacuation fans and the "luggage compartment fan" in the 

prototype car.  

* The car was run on idle until the CO2 level seemed to stabilize, about 10 minutes. 

* End of test.  

 

Climate settings during the test:  

Air distribution: vent 

Temp. set: 22/22 

Compartment blower: about 5 V (5 "dots") 

OSA (outside air=fresh air=all air taken from outside the car) 

Airflow measurements (airflow from luggage compartment fan) 

The airflow from one of the "luggage compartment fans" was measured for: 

* Complete system i.e air duct and fan, see Photo 9. 

* Only one "luggage compartment fan" alone, see Photo 7. 

The airflow was measured by combining the two test rigs Westwind and Binsbox in 

the PVKA workshop.  

Results 
The measurement data can be found on the climate measurement data disk. 

Controlled compartment leakage  

 

Table 5 shows the results from the leakage tests. 

 

 

 

 

 

 

 

  

Table 5. Uncontrolled and controlled compartment leakage at a standardized overpressure level in the 

compartment. 

Reference car: 20°C at test object, X kPa ambient air pressure.  
Prototype car: 20 °C at test object, X kPa ambient air pressure.  
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Compartment leakage [l/s]  

Reference car Prototype car 

(difference) 

Requirement 

level Y2x 

Uncontrolled compartment leakage 

 X +1 ≤ X 

Controlled compartment leakage 

Evacuation 

fans off  
X - ≥ X * - Current solution with grid 

between the general compartment 

and the luggage compartment. 

See Photo 2 and Photo 3. 
Evacuation 

fans on 
X - ≥ X * 

Evacuation 

fans off - X ≥ X * 

- Sound-absorbing wall between 

the general compartment and the 

luggage compartment. The two 

holes in the wall to where the 

ducts are to be connected are 

"open", no duct or fan connected. 

See Photo 8. 

Evacuation 

fans on - X ≥ X* 

 "Luggage 

compartment 

fans" off/ 

Evacuation 

fans off  

- X ≥ X * 
- Sound-absorbing wall between 

the general compartment and the 

luggage compartment, ducts and 

fans were connected to the wall. 

See Photo 9. 

"Luggage 

compartment 

fans" on/ 

Evacuation 

fans on  

- X ≥ X * 

 

* Requirement: 

29-6236: "Air distribution. Controlled compartment leakage: Min controlled air 

leakage through 

the extractors. 

For C/D platform controlled leakage X l/s" 

This means that for all  vehicles the controlled leakage must be ≥ X l/s. The controlled 

leakage is the amount of air exiting the compartment through the extractors. The 

uncontrolled 

leakage is the amount of air exiting the compartment in all other ways. 

Both cars fulfill the requirement level for uncontrolled compartment leakage valid for  

cars.  
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None of the dog police cars and test setups fulfill the requirement level for the 

controlled compartment leakage valid for the  cars. Since the uncontrolled 

compartment leakage is OK but the controlled compartment leakage is NOK the air 

does not flow through the car as fast as desired but there seem to be a overpressure in 

the car. This low controlled leakage is not optimal from a climate comfort point of 

view and might cause problems with fog onto the windows. The current situation has, 

however, been accepted by the customer i.e. the police.  

The evacuation fans increases the airflow through the car a great deal.  

By implementing a sound-absorbing wall in the car the controlled leakage in the car 

will decrease compared to the current grid solution.  

There was not difference in controlled leakage in the case with the sound-absorbing 

wall whether the ducts and luggage compartment fans were connected to the wall or 

not.  

Static pressure in the compartment 

Table 6 shows the results from measurements of the static pressure in the 

compartment. 

 

Table 6. Static pressure in the compartment at different climate settings. 

 

 Reference 

car 

Prototype 

car. 

(Differnec

e) 

Comment 

Climate settings: Automatic climate, temp.set: 22/22, AC off, OSA (OSA=outside air=fresh air) 

Evacuation fans off 

"Luggage compartent fans" in prototype car off  
X +62 Overpressure 

Evacuation fans on,  

"Luggage compartment fans" in prototype car on 
X +48 

Underpressure - ref. car 

Overpressure – proto. car 

Vent, maximum compartment blower speed, temp.set: 22/22, AC off, OSA (OSA=outside air=fresh air) 

Evacuation fans on,  

"Luggage compartent fans" in prototype car on 
X +7 Overpressure 

Vent, , maximum compartment blower speed, temp.set: 22/22, AC off, REC (REC=all air recirculated) 

Evacuation fans on,  

"Luggage compartent fans" in prototype car on 
X +40 Underpressure 

 

As was suspected in the air leakage tests the sound-absorbing wall increases the 

pressure in the car compared to the current grid solution in the current police cars. 

The evacuation fans creates an underpressure in the compartment in the current police 

car if the compartment blower is run at low speed (see first test case with auto climate, 

evacuation fans and luggage compartment fans on). Underpressure means that 

exhausts might be sucked into the compartment. It is unknown to the climate testing 

department whether this level is acceptable or not. With extra luggage compartment 
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fans as in the prototype car there will be a overpressure in the car for the same climate 

settings. 

When the air is recirculated in the car and the compartment blower is run at maximum 

speed there will be underpressure in both cars.  

CO2-measurements in the luggage compartment 

Table 7 shows the levels of CO2 that seemed to be the "stabilizing" levels in the 

compartment during these tests.  

 

Table 7. CO2 levels in the luggage compartment when the CO2 level seemed to stabilize in the compartment.  

 

CO2 level [ppm]  

Reference 

car 

Prototype 

car 

Level in 

workshop  

Comment 

Current police car 

Evacuation fans on ~700 - 500 

2 persons in front row, 

1 person lying in the 

luggage compartment 

Prototype car 

Sound-absorbing wall, one 

air duct, one "luggage 

compartment fan", fan on 

Evacuation fans on 

- 750-800 500 

1 person in front row, 

1 person lying in the 

luggage compartment 

Prototype car 

Sound-absorbing wall, no 

hole in wall (both holes 

plugged) 

Evacution fans on 

 ~1000 500 

1 person in front row, 

1 person lying in the 

luggage compartment 

 

The tested solution with just a sound-absorbing wall in the car, no luggage 

compartment fan, resulted in the poorest air quality. The person in the luggage 

compartment felt that air was leaking through joints in the wall so the CO2 level could 

probably be higher if the wall was in production status.  

The solution with a sound-absorbing wall and one luggage compartment fan resulted 

in slightly higher CO2 level than the current police car.  
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In Chart 1 below the CO2 level in the compartment can be seen through out the entire 

test. 
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Chart 1. The CO2 level in the luggage compartment. 

 

The start levels are not exactly the same in all tests since the evacuation fans and 

luggage compartment fans were to be activated from outside the car in the case with 

the prototype car. When the CO2 level in the luggage compartment reached 2000 ppm 

the fans were activated but then the driver had to enter the car to start the car and 

therefore the levels got higher in the case of the prototype car than the current police 

car. 

From the chart it can be seen that the solution with a sound-absorbing wall and one 

luggage compartment fan gives the fastest improvement of the air quality of the three 

tested solutions.  

Airflow measurements (airflow from luggage compartment fan) 

Table 8 shows the results from the airflow measurements for one of the luggage 

compartment fans.  

Table 8. Airflow from one of the luggage compartment fans. 

(20°C at the test object, X kPa ambient air pressure) 

 

 

 Airflow [l/s] 

Air duct + fan 22 

Fan alone 33 

As a reference the requirement level for  regarding airflow out from the B-pillars at 

the climate settings vent, max compartment blower speed, min temp and OSA (outside 
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air =fresh air, all the air entering the HVAC unit is taken from the outside) is 27 l/s, 

and that is the total airflow from the B-pillars together. This means that the 

requirement level is 13,5 l/s for each B-pillar outlet.  

Subjective evaluation of the climate in the 

luggage compartment 
Current dog police car 

The person lying in the luggage compartment during the CO2 tests could clearly sense 

that air was passing through the grid between the general compartment and the 

luggage compartment in the current dog police car. The dogs are therefore estimated 

to get quite a lot of air in the luggage compartment.  

Prototype car 

Sound-absorbing wall, both holes in wall plugged 

In the prototype car the person in the luggage compartment could feel a lot of air 

passing through joints in the sound-absorbing wall. This car is therefore not easy to 

judge. In production status the wall would probably be tighter and therefore the air 

quality would become poorer. From that respect and due to the fact that the luggage 

compartment fans probably would be needed for cooling the dogs when it is summer 

and warm outside we believe that the luggage comparment fans will be very much 

needed. The fans will also be helping to dry wet dogs. 

Sound-absorbing wall, one air duct and one fan 

In this case it was judged to come a lot of air into the luggage compartment. There 

should not be a problem to provide the dogs with enough of air. However the fans are 

making too much noise. Both the driver and the person in the luggage compartment 

were very disturbed by this and it will result in customer complaints if kept in the 

current status.  

Conclusions 
The tests have shown that by implementing a sound-absorbing wall in the car  

� the controlled leakage in the car will decrease  

� the static pressure in the car will increase  

compared to the current dog police car solution with a grid. It is difficult to judge 

based upon those measurements how much this will affect the climate in the luggage 

compartment or in the general compartment for that matter.  

Each dog cage will receive about the same airflow from respective luggage 

compartment fan as the stated requirement level for  regarding airflow coming out 

from the both B-pillar outlets all together for climate settings vent, max compartment 

blower speed, min temp and OSA (outside air=fresh air).  

The CO2 measurements show that with the sound-absorbing wall and one luggage 

compartment fan the CO2 level in the luggage compartment is only slightly higher 

than in the current police car. If there will be two fans, one for each dog cage, the CO2 

level would probably decrease. Based upon the CO2 measurements, the airflow 
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measurement and the subjective evaluation from the test person lying in the luggage 

compartment it is estimated that the dogs will get as good climate in the proposed 

solution with a sound-absorbing wall and two luggage compartment fans, one fan for 

each dog cage, as in the current dog police car. However, the noise level generated by 

the fans need to be lowered in order to avoid customer complaints.  

There are other aspects of concern regarding the overall climate comfort in the car that 

has been discovered during the tests and they will be adressed below in chapter 9, 

Recommendations and discussion. 

Recommendations and discussion 
From a climate point of view the dogs are estimated to get as good climate in the 

luggage compartment with the suggested solution with a sound-absorbing wall and 

two fans providing the dog cages with air, one for each dog cage, than as in the current 

dog police car. However the CO2 levels were not alarmingly high without the fans but 

when the wall gets in production status and therefore tighter they will probably be 

needed. When it is summer and warm outside they will be needed for cool down 

purposes as well and also for drying wet dogs. 

Place the air outlets high so that the dogs get a chance to avoid being hit by the air 

stream if they lay down on the floor. By doing this they can choose if they want the air 

straight onto their body or not.  

Another concern is the overall climate in the general compartment. The controlled 

compartment leakage is far from the requirement level in both cars. This is not optimal 

from a climate comfort point of view and there could also be a risk of getting 

problems with fog. The underpressure that occurs in the cars at some climate settings 

is also a worrying matter. There might be a risk of exhausts being sucked into the 

compartment. It is recommended to contact climate comfort expert Ronnie Hansson, 

department 93551, about these matters.  
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Appendix 6 - Interviews  
Ten interviews were held with police officers from different districts around the country. The police 

officers from each department were interviewed together in a group, for about two to three hours. 

Here follows summaries with the most important opinions and comments from the interviews. 

 

5.7.1 Interview, Skåne län 

In Skåne two police departments were visited, Landskrona and Malmö, and four people were 

interviewed.  

 

Sara Johansson, Landskrona police department 

In addition to the standard equipment the cars in Landskrona are equipped with bullet proof vests 

and a bicycle car rack. Sara thinks that the main issue is the lack of storage possibilities for all police 

equipment in the front seat, especially the PUST computer. Much of the equipment is used many 

times each day and some of it needs to be reached easily and quickly. The cup holder is sometimes 

used for bottles, but it is too small to fit large bottles and it is placed so that the bottle is in the way 

for the gear shift lever. As it is today it is more used as a storage place for all kind of things such as, 

"Drägern", mobile phones etc, than for cups or bottles. To take notes in the car as a passenger Sara 

uses a note book fastened on the inside of the sun visor. She thinks this is a good solution because it 

is easy to write on and easy to hide by just flipping up the sun visor. She also thinks that the kojak-

light for the B-cars is unnecessary; it would be better to have enough blue lights mounted on the car.  
 

In the cargo space all the equipment is stacked in a pile, which leads to that some equipment is 

inaccessible when in urgent need of it, for example the spike strip.  

 

Here follows some of Sara's most important opinions in bullet form: 

 

• There is no good placement for the PUST-computer in the front seat 

• The spike strip is placed so that it takes too long to get it out when time is critical  

• The cup holders size and placement are bad 

 

Lars Lust, police dog handler, Helsingborg police department 

Lars came down from Helsingborg to Landskrona police department for the interview. He is most 

often alone in his car with one dog, but it happens that they are two dog handlers and two dogs. It 

also happens that suspects are escorted in the cars backseat, but not that often. The only equipment 

available in the car is a first aid kit, a Maglight and a bag with personal belongings. In other words 

the car lacks most of the equipment available in a regular police car. Lars thinks that the major 
problem with the dog crate is the size, especially the width but also the length. As it is now the dog 

has trouble turning in the crate and cannot lie down in a comfortable position. Lars has not tested 

the Mercedes but is very skeptic to the solution with a jalousie.  

 

Here follows some of Lars most important opinions in bullet form: 

 

• The dog crate is too small, especially the width but also the length  

• The blue lights pointing backwards on the B-car is placed to far up in the corners of the rear 
window, they should be placed within the area covered by the rear window wiper  

• Whishes to have some sort of floor heating for the dog 
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Tomas Andersson, workshop manager, Malmö police department 

Joakim Jönsson, police dog handler, Malmö police department 

In Malmö they practically never have to transport suspects in the car. Joakim thinks that the new 
crate is weaker than the old one and tells that his dog has broken the partition wall at several 

occasions. Tomas has fixed that by mounting an extra fastener for the partition wall, as seen in 

figure 40 and 41, but there is still problems with pulling it out because of dirt in the metal rails. Dirt 

also gets stuck in nooks and crannies all around the crate and the best would be if the crate just had 

totally smooth surfaces. Joakim also thinks that the old evacuation hatch was better than the new 

one. He thinks that it's important to be able to see the dog but the dog doesn't have to be able to 

look out trough the rear window. It is, on the other hand, important to see the dog and that the dog 

can see out when the boot is open. This is to have better control over the dog when letting him out 

and to be able to scare of people from the car when it is parked with the boot open. Sometimes it 

can be hard for the dog to get out trough the evacuation hatch when the headrest is in the upright 
position, so it would be great with a solution where the headrest fall down automatically when the 

button for the hatch is pressed. 

 

Here follows some of Tomas' and Joakim's most important opinions in bullet form: 

 

• The dog crate is too small, it needs to be longer 

• The partition wall is too weak and is breaking apart 

• Wants to be able to lock the crates electronically 

• Wants a combined evacuate hatch and headrest 

•  Wants to be able to use the automatic full beam blink without the sirens on 

• RAKEL and all other sounds have bad hear ability 

• The acceleration and top speed of the XC70 is not sufficient enough 

• The sound of seat belt reminder is annoying  

        

 

 

 

Figure 41. The extra fastener for the partition wall.  

 

Figure 40. The extra fastener for the partition wall.  
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5.7.2 Interview, Jönköpings län 

An interview was held in Eksjö police department with one police officer and one police dog handler. 

Jens Andersson, Eksjö police department 

In addition to the standard equipment the cars in Eksjö are equipped with bullet proof vests and a 

riot shield. Jens thinks there are problems with the storage and accessibility of equipment in the 
front seat, especially the PUST-computer. They have problems with people harassing them with 

green laser, which can cause severe damage to the eyes. Therefore they want a more accessible 

storage for the safety glasses. As it is now the glasses are stored in a case in the door shelf. They use 

plasticised maps in ca A4 format, which they store on top of the sun visor. This is easy and accessible 

but the maps do not stay in place during aggressive breaking or sharp turns. The cars cup holder is 

never used for storing cups or bottles so Jens thinks it would be better to use that space to 

something else. In the boot there is a light that is used when the boot is open; Jens thinks that it 

would be great with two of these lights instead of one. 

 

Here follows some of Jens most important opinions in bullet form: 
 

• There is no good placement for the PUST-computer in the front seat 

• There is no good way to fasten the maps in the front seat 

• An accessible storage for the protective glasses is needed 

• Some of the officers are using a holster mounted on the right leg; this gets stuck in the cars 
tunnel console when sitting in the driver's seat, figure 42 

• The 12V sockets are placed in a tray with jalousie in the tunnel console and when it is used 

for charging a mobile phone the jalousie cannot be closed 

• There is no good placement for gloves and beanies in the front seat 

• There is hard to force suspects in the backseat, it would help if the backdoor was able to 

open in 90 degrees. 

• RAKEL has bad hearing ability in high speeds 

• The cars cup holder is never used for storing cups or bottles  

 

Figure 42. The tunnel console where the leg holster gets stuck.  
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Roger Lövgren, dog handler, Eksjö police department 

Roger is most often alone in his car with one dog, but it happens that they are two police officers 

with one dog each. It also happens that suspects are transported in the cars back seat, but not often. 

Roger has all of the equipment from the drawer stored in the backseat. He also has forcing tools and 

a warning tent in the car, but he says that all these things in fact could be left at the station. He does 
not think that it is important to be able to see the dog from the driver's position or for the dog to see 

out. Sometimes a water bowl is placed in the crate and is left there for the entire work shift. There is 

no possibility to fasten the bowl in the crate, so during aggressive turning and breaking the water 

bowl is all over the place and everything gets wet.  

 

Even though it is not a problem for Roger, it is well known that there can be a very high sound level 

in the cars when the dogs are excited and start barking. Some dogs are barking more or less the 

entire time, so Roger thinks that some sort of sound proofing is needed. Roger has not tested the 

Mercedes but is very critical to the solution with a jalousie.     

 
Here follows some of Roger's most important opinions in bullet form: 

 

• The dog crate is too small, especially the width but also the length 

• The crate's lock is too weak 

• The dog crate fans are noisy 

• The evacuate hatches gets stuck sometimes 

• It would be great with accessible storage for the muzzle and the special collars. 

• The water bowl needs to be fastened in the dog crate 

• It would be great with a temperature indicator in the crate  

• Sound proofing in the crate is needed      
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5.7.3 Interview, Hallands län 

An interview was held in Halmstad with two policemen and one dog handler. 

Mikael Höglin and Niklas Ståhl, Halmstad police department 

In addition to the standard equipment the cars in Halmstad are equipped with, a sledgehammer, a 

bicycle car rack and a tarpaulin. Mikael and Niklas showed pictures during the interview on things 
they thought were good and things they thought were bad. They thought that the drawer in the 

cargo space is poorly designed and showed an example of a solution they think is better, figure 43. 

They never use the cup holders and definitely think that it would be better with some sort of other 

storage there. It is hard to hear orders and conversation over the RAKEL radio system, which they 

think can be solved by using a head set.  

 

Here follows some of Mikael's and Niklas most important opinions in bullet form: 

 

• RAKEL has bad hearing ability when driving in fast  

• The leg holster gets stuck on the tunnel console when sitting in the driver's seat 

• There is no good placement for the PUST-computer in the front seat 

• The fire fighter officers car looks like it have a good storage solution 

• The spike strip is placed so that it takes too long to get it out when time is critical  

• The cars cup holder is never used for storing cups or bottles 

• A head set connected to RAKEL would be great 

• The warning tent needs to have a more accessible storage 

• A god way to take notes is needed  

• A way to divide the space in the door compartment would be good 

• There is no good placement for gloves and beanies in the front seat 

 

Figure 43. The cargo compartment of the fire officer’s car. Photo: Halmstad police department 
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Karl Persson, police dog handler, Halmstad police department 

Karl is often working alone with one dog, but it happens that there are two dog handlers with one 

dog each. Karl thinks that none of the extra equipment in the regular car is needed in the dog car. He 

thinks that it is very important to be able to se the dog from the driver's seat, the dog could for 

example have been bitten by a viper so it is important to see if the dog is okay. Karl also says that the 
dog most of the time is facing forward in the crate and looks out trough the evacuate hatch and that 

this is needed for the dog to orient and stay alert. Personally he does not have problems with the 

dog barking in the car, but he knows that there are others who have that problem. Karl has not 

tested the Mercedes but is very skeptic about the solution with a jalousie. 

 

Here follows some of Karl's most important opinions in bullet form: 

 

• The dog crate is too small, especially the width but also the length 

• The fan is noisy 

• It would be great with additional hooks for the leashes on the crates gate 

• The water bowl needs to be fastened in the dog crate 

• It would be good to have a shock absorbing material on the walls in the crate 
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5.7.4 Interview, Jämtlands län  

An interview was held in Östersund with two police officers and one vehicle technician. 

Roger Skoog, vehicle technician, Camilla Orrebo, police officer, and Mikael Kristiansson, police officer, 

Östersund police department. 

In addition to the standard equipment the cars in Östersund are equipped with bullet proof vests, a 
sledgehammer and a body bag. They do not use the PUST-computer during travel and therefore 

don’t have the need for better storage of it in the front seat. They think that the police drawer is 

poorly designed and would like it to go all the way up to the cars ceiling. They also want to have a 

shelf from the drawer to the other side of the cargo space, so that equipment could be placed under 

the shelf but still be very accessible, like it is on the WV Caravelle, figure 44. They have the safety 

glasses but rarely use them and store them in the bag with personal belongings.  

 

Here follows some of Roger's, Camilla's and Mikael's most important opinions in bullet form: 

 

• It is hard to force suspects in the backseat, it would help if the backdoor was able to open 90 
degrees. 

• The cars cup holder is never used for storing cups or bottles 

• The warning tent needs more accessible storage 

• It would be great with a shelf out from the drawer  

• The area above the drawer is dead space 

 

 

 
Figure 44. The WV caravelle’s cargo compartment.  
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5.7.5 Interview, Norrbottens län 

An interview was held in Luleå with one uniformed police and one police dog handler district officer. 

Magnus, uniformed police, Luleå 

In addition to the standard equipment the cars in Luleå are equipped with a body bag. Magnus 

thinks that better overall storage in the front seat is needed. He thinks that the extra lights are 
mounted poorly and would need two mounting points instead of one. The police cars have a 

function that allows them to use an automatic full beam blink, but this only works in combination 

with the sirens. Magnus thinks that it would be great to be able to use this function without having 

to use the sirens. To take notes Magnus has fastened a white board film on the inside of the sun 

visor, which he think works great, figure 45.  

 

Here follows some of Magnus's most important opinions in bullet form: 

• The spike strip is placed so that it takes too long to get it out when time is critical  

• There is no good placement for gloves and beanies in the front seat 

• The automatic full beam blink is only working in combination with the sirens 

• The extra lights are poorly mounted  

• The warning tent needs a more accessible storage 

 

 

 

 

 

 

 

 

 

 
Figure 45. White board film on the sun visor.  
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Christer Österstedt, police dog handler district officer, Luleå 

Christer is most often alone in his car with one dog, but it happens that they are two police officers 

with one dog each. He transports suspects in the car every day and does not carry any of the usual 

equipment. He does not think that there is a problem with the sound level because of the dog; it is 

up to each person to make sure that their dog is quiet. Also he does not think that a water bowl 
should be left in the crate, and says that there is never so much to do that there would not be time 

to give the dog some water. Christer do not have anything to say about the Mercedes, but thinks 

that it is unnecessary to change solution from something that works fine as it is.  

 

Here follows some of Christer's most important opinions in bullet form: 

• The dog crate is too small, it needs to be longer.  

 

 

5.7.6 Interview, Swedish Police Dog Centre in Karlsborg 

 

An interview was held in Karlsborg with three police dog handlers and one superintendent. 

Tobias Lundberg, police dog handler, Umeå police department  

Bengt Ljunglöf, police dog handler, Stockholm police department 

Manne Johansson, police dog handler, Nyköping police department 

Pelle Karlsson, superintendent, Swedish police dog centre, Karlsborg 

Of the three dog handlers Tobias is the only one who brings the ordinary police equipment in his car. 

He is also the only one who does not have a water bowl in the crate because of the danger with 

loose equipment in case of a collision. Bengt thinks that the fan is noisy and that the fan used back in 

the days, on the Volvo 740, worked better. None of them thinks that the dog needs to have the 
possibility to look out trough the rear window of the car. But all of them thinks that it is important to 

see the dog from the driver's position. None of them have problems with the dog barking in car, but 

Manne says that his old dog barked almost constantly while in the car and that this was unbearable. 

Everybody thinks that the crate is too small and needs to be longer. Pelle informs us that the 

recommended weight for a police dog is 24-42 kg. 

 

Here follows some of Tobias's, Bengt's, Manne's and Pelle's most important opinions in bullet form: 

• The dog crate is too small, it needs to be longer. 

• The partition wall swells when cleaned 

• The fan is noisy  

• The emergency hatches are too small 

• It would be great to be able to lock the crates electronically 

• Sound proofing in the crate is needed      
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5.7.7 Interview, Stockholms län  

An interview was held in Stockholm with Peter Holmström, police dog handler. 

 

At a regular shift it is equally likely that there is one as two dogs transported in the car. Suspects are 

close to never transported in the car. Peter thinks that the old crate was better; the size was better 
and the old crate didn't rattle as much as the new one. At Peter's district they have ordered three 

Mercedes E-class equipped with dog crates. Peters thinks that the Volvo is a better car and the only 

reason they have ordered the Mercedes is because it has bigger dog crates. 

 
Here follows some of Peter's most important opinions in bullet form: 

• The dog crate is too short but the old crate was big enough 

• The fan is noisy  

• The automatic full beam blink is only working in combination with the sirens 

• Wants completely smooth surfaces without seams in the dog crate so that dirt do not get 

stuck anywhere 

• Wants to be able to lock the boot in a half open position 

• Wants to be able to lock the crate 

• Wants more blue light pointing backwards 

 

5.7.8 Interview, Uppsalas län  

An interview was held in Uppsala with four dog handlers of which one is a district officer and one 

uniformed police. 

Per Eriksson, police dog handler, Uppsala police department 

Jocke Melin, police dog handler, Uppsala police department 

Marie Olsson, police dog handler, Uppsala police department 

Stefan Sund, police dog handler, Uppsala police department 

In Uppsla it is equally likely to have two dogs as one per car. They think that the by far most 

important thing about the dog crate is the size and that the other things just are minor details. But 

they do think that the Mercedes dog crate looks too closed in and are afraid that the ventilation for 
the dog won't be sufficient. They say that the problem with a barking dog just is a matter of 

discipline. They think that it would be great if the boot was able to be locked in a position where it is 

opened for about 20 cm.Today the boot is left wide open when the car is left with the dog still in it, 

to give the dog good ventilation. This means that anybody could come and open up the crate and 

release the dog or close the boot just to harass the dog. If the boot was able to be locked in a half 

open position it would prevent these kind of things but still provide good ventilation for the dogs. 

 

Here follows some of Per's, Jockes', Marie's and Stefan's most important opinions in bullet form: 

• The dog crate is too small, it needs to be longer. 

• Wants to be able to lock the boot cover with a 20 cm opening 

• Dirt gets stuck in the metal rails under the crate 
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Markus Svensson, police officer, Uppsala police department 

In addition to the standard equipment the police cars in Uppsala are equipped with, a bicycle car 

rack and a bolt clipper. Marcus thinks that more reverse lights pointing backwards are needed. They 

have installed blue lights in the original back lights of a Volvo B-car, figure 46, which seems to work 

well. He also thinks that the extra lights are not good enough, so when the extra light break they use 
other types of lights, figure 47. He thinks that the placement of the warning tent is good as it is now; 

the back seats must be lowered but after that is done it is easy to get it out.  

 

Here follows some of Markus' most important opinions in bullet form:  

 

• The automatic full beam blink is only working in combination with the sirens 

• The area above the drawer is dead space 

• The  leg holster gets stuck in the cars center console when sitting in the driver's seat 

• There is no good placement for the PUST-computer in the front seat 

• The cars cup holder is never used for storing cups or bottles 

• The cars needs more blue lights pointing backwards 

    

Figure 47. Another type of extra lights.  

 

Figure 46. Blue lights mounded inside the cars 

reverse lights.  
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5.7.9 Interview, Västra Götalands län  

An interview was held in Göteborg with a police dog handler.  

Tobias Stenstöm, police dog handler, Göteborg. 

In Göteborg it is very common that two dogs are transported in the car and they never transport 

suspects. Tobias thinks that the old crate was almost perfect; it was bigger, more robust, and the 
lock and the evacuation hatches worked better than on the new crate. He thinks that the solution 

with jalousie is great and has used it on a Mercedes van for about a year and tells that the benefits 

are that it is faster to use, because it does not have to be closed after the dog is taken out; the boot 

is still able to close, and that there is not any lock that can malfunction. About the size he thinks that, 

except the length, the entry level is too low; the dog touches the crate with its back when jumping 

in. 

 

Tobias has been part of the development of the new WV Caravelle with dog crates. There the 

evacuate hatches are made of poly carbonate with a metal lattice on the side toward the dogs. He 

means that it's necessary to have a lattice because only the PC would easily bend and get scratched. 
He thinks that one of the most important things is to be able to secure all equipment stored in the 

backseat, as it is today many things will come flying in case of a collision.     

 

Here follows some of Tobias' most important opinions in bullet form:  

• The crates are too small both the length and the entry level 

• It is annoying when the dog barks 

• The partition wall is too weak and is breaking apart 

• Wants jalousies instead of lattice gates  

• Wants higher plastic bowls that provide the possibility to rinse the crate with a hose 

• The leg holster get stuck in the centre consol  

• Wants extra lights integrated in the grill 

• Wants more blue lights pointing diagonally backwards; preferable on the rear wheel house 

• The equipment stored in the backseat needs to be secured in some way
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Appendix 7 - Interview summary 

All opinions from the interviews were discussed with the commercial vehicles team at Volvo and 

were mutually decided whether or not to continue to work with. 

 

The number of interviewed districts where an officer had this opinion is seen in the bracket. This 

does not mean that the particular problem isn't a problem in other districts, because of many 

reasons for example; some officers drive B-cars and some A-cars, all officers have not been in all 

specific situations etc.  

 

Of the ten districts visited six of them had regular officers present at the interview and 9 had dog 
handlers present. Much of the problems in the in the ordinary police cars also compiles to the dog 

car. 

The sound from the seatbelt reminder is annoying (7/10) 

This is regulated through EU laws. A discussion was held with Jan-Eric Larsson at the department for 

laws and regulations at Volvo. Lars said that the Swedish police force is excluded from the EU law 

that says that the seat belt must be worn, so if RPS applied for an exemption from the law about the 

seatbelt reminder it would most likely be approved. This is something that is up to RPS to handle.  

No more actions regarding this will be taken. 

The cup holder is unnecessary (6/10) 

Even though the majority of the asked police officers do not use the cup holders, the removal of the 
cup holders will upset the few that uses it. As it is today the cup holders can still be used for storage 

of other things than cups and bottles. 

The acceleration in the XC70 is too slow (5/10) 

As a result from this opinion the XC70 T6 AWD (304 hp) in police version is available for delivery 

from 2012-01-01.  

The PUST-computer needs a better storage in the front seat (4/6) 

"The laptop that is used in the work of the police investigation support, PUST, should be stored in a 

computer case fastened between the driver's and the passenger's seat while driving the car." These 

are new regulations from RPS and are seen in an article in Svensk Polis. (Svensk Polis, nummer 9, 
november 2011). Due to this regulation no more actions will be taken to the storage for the PUST.   

The spike strip needs more accessible storage (4/6) 

This will be further investigated.  

The leg holster get stuck in the centre console (4/10) 

To change the centre console would result in extensive costs, so this will not be done at the cars of 

today. But, if possible, it will be considered in the next car model. 

RAKEL has bad hear ability in high speeds (4/10) 

This is already under development by Volvo and a solution with a speaker in the roof between the 

driver's and the passenger's seat is taking form  

Wants to be able to use the automatic full beam blink without the sirens turned on (4/10) 

This is regulated trough EU laws. Transportstyrelsen was contacted to see what could be done to 

solve this problem, but if this is to be allowed RPS have to apply for an exemption from a law. This is 

something that is up to RPS to handle.  
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The A- and B-cars needs more blue lights pointing backwards (3/10) 

A concept with more blue lights is under development by Volvo. 

The emergence light bar is noisy in high speeds (3/10) 

There are other light bars on the market that are thinner, but what light bars allowed on the police 

cars is determined by RPS. 

Wants better storage for protective glasses (3/10) 

This will be further investigated. 

Wants to be able to use the dead space above the drawer (3/10) 

This will be further investigated.  

Wants better storage for beanies and gloves (3/10) 

This problem is not unique for the police. No storage especially designed for gloves and beanies will 

be developed in this thesis. 

The warning tent needs better storage (3/6) 

The storage for the warning tent today is proved to be a collision safe place. With this in mind and 

the fact that many of the interviewed officers thought that the today's placement were good, no 
new placement for the warning tent will be developed in this thesis.  

Wants a cage for the suspects in the back seat (2/10) 

This will not be investigated further in this thesis.  

Wants to open the back door 90 degrees (2/10) 

The opening angle of the back door was a problem on the old V70 and should not be such a big 

problem on the new model. 

The extra lights are poorly mounted (2/10) 

Today the extra lights are mounted in a better way. 

Wants more sustainable seats (2/10) 

This will not be investigated further in this thesis.  

Wants to get rid of the Kojak-light (2/10) 

This is already under development by Volvo. 

The 12V socket is poorly placed (2/10) 

This will not be investigated further in this thesis.  

The extra reversing light should be placed higher up (2/10) 

This will maybe be developed by Volvo in the future. 

The Dräger needs a better placement (1/10) 

The officers that place the Dräger in the seat pocket are pleased with that storage.  

Wants a good storage for plasticized maps (1/10) 

Plasticized map are only used by one of the 10 visited districts. Therefore this will not be 
investigated further in this thesis. 
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Wants two lights in the boot cover instead of one (1/6) 

This will not be investigated further in this thesis 

Wants a video camera that is always pointing forward (1/10) 

This will not be investigated further in this thesis.   

Wants to be able to use a head set connected to RAKEL (1/10) 

This will be kept in mind by Volvo when developing the new speaker for RAKEL. 

Wants to be able to spilt the door compartment (1/10) 

This will not be investigated further in this thesis.   

Wants a good solution for taking notes (1/10) 

A solution is already used by some districts where either a white board film or a notebook is 

fastened on the inside of the passenger's sun visor. This solution works great as it is. 

The gearbox is too slow (1/10) 

This will not be investigated further in this thesis.   

Wants to have a rear view camera that is on constantly (1/10) 

Volvo can offer a rear view camera today if the customers are willing to pay the extra cost.  

Wants bigger door compartments (1/10) 

This will not be investigated further in this thesis.   

The rear blue light on the B-cars needs a better placement (1/10) 

This goes hand in hand with the opinion about the bowl for the leaches.  

This will not be further investigated in this thesis. 
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Dog crate 

The crates needs to be longer (7/9) 

This will be further investigated. 

The crate's locking mechanism is poor (7/9) 

This is already under development by Volvo. 

The crates needs to be wider (4/9) 

This will be further investigated. 

The fan is noisy (4/7) 

This will be further investigated. 

Wants to be able to lock the crate (4/9) 

This will be further investigated. 

Wants to be able to fasten or have a stationary water bowl in the crate (3/9) 

As many officers that have this opinion, as many have an opposite opinion; that it is unnecessary to 

have a water bowl in the dog crate, because there is always time to stop and give the dog some 

water. In Jordbruksverkets body of law it says that the dog should have a short break every second 

hour. It was decided to not develop a stationary or fastening device for the water bowl. 

The old emergency hatch was better (3/9) 

There are officers of the opposite opinion; that the new emergence hatch is better (2/9). 

This will be further investigated. 

Wants to be able to lock the boot in a half open position (3/9) 

This will be further investigated. 

It is hard for the dog to get out trough the emergency hatch when the headrest is folded up (3/9)  

This will be further investigated. 

It is annoying when the dog barks (2/9) 

This will be further investigated. 

Wants more storage for the leashes (2/9) 

This will not be further investigated in this thesis 

The partition wall is too weak and is breaking apart (2/9) 

This will be further investigated. 

The door of the old crate is rattling because the lock wears out (2/9) 

Since this is a problem with the old crate, this will not be investigated further in this thesis.   

Dirt is gathering in the metal rails under the crate (2/9) 

This will not be further investigated in this thesis. 
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Wants completely smooth surfaces without seams in the dog crate so that dirt do not get stuck 

anywhere (2/9) 

This will not be further investigated in this thesis. 

Wants to be able to fix a flat tire in an easy way (1/9) 

There is already a flat tire kit in the compartment under the cage. 

Wants more accessible storage for the special leaches (1/9) 

This will not be investigated further in this thesis.   

Wants a shock proof interior of the crate (1/9) 

Since many of the dogs chew on everything they can and the size of the crate is the biggest issue, no 

additional soft material on the walls will be added. 

The partition wall swells when cleaned (1/9) 

This is an old problem and was fixed by cover the end of the wall with varnish. 

It becomes very mistily in the car when the dog is wet (1/9)  

This will not be investigated further in this thesis 

The emergence hatches are too small (1/9) 

This will not be investigated further in this thesis.   

The bowl for the leaches should be wider (1/9)  

The size of the bowl is limited by the blue lights pointing backwards. 

This will not be further investigated. 

Wants to be able to lock the car even though the engine is running and no one is in the car (1/9) 

This will not be investigated further in this thesis.   

A softer mat than the one that comes with car is needed (5/9)  

All the dog handlers seem to prefer different types of mats, so it will be very hard to have a standard 

mat that fits everyone's needs, so this will not be investigated further in this thesis. 

It is hard to pull out the partition wall because of dirt in the metal rail (1/9) 

This will be further investigated. 

If the car rolls over on the roof the bowls and floor fall down (1/9) 

This will not be investigated further in this thesis.   
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Appendix 8 - Survey summary  
 

Respondents: 102 

 

Men: 76.77 % 

Women: 23.23 % 

 

Dog handlers: 74 (17 % of Sweden's total number of dog handlers) 

 

How accessible is the equipment, 1-4 where 4 is easy to access. Mean values. 

Crowbar   2.04 

Small crowbar  2.08 

Warning tent   2.08 

Vest   3.36 

  

Other equipment 

The spike strip needs a better storage. 

 

Need for putting away equipment 

66 % have something that they want to put away in the front seat. The absolutely most common 
thing is the PUST computer. 

 

What are the best things about the car you drive today (Volvo) 

The ground clearance and the AWD 

 

What thing needs better storage? 

Especially the PUST, but also the Dräger + mouthpieces, spike strip, maps and safety glasses 

 

How often is the cup holders used? 
54.10 % uses the cup holder less than one time per month. This means that 45.9 % do use the cup 

holder sometimes. 

 

Most common opinions 

 

• The spike strip needs better storage 

• The engine isn’t powerful enough  

• The hear ability in the Rakel system is bad 

• The wind noise from the emergency light bar is annoying 

• The car's back light is lit when opening the boot 

• The leg holster gets stuck in the cars tunnel consol 

• The sound from the seat belt reminder is annoying 
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Dog vehicle 

 

How good are these attributes from the dog's perspective? 1-4 where 4 is good. 

Temperature 2.86 

Ventilation 2.61 

Size 2.01 
 

Where is the equipment stored that usually is stored in the drawer? 

 23 % doesn't have the equipment with them, the rest store it in the back seat or in the empty crate. 

 

Equipment in the crate 

Water bowl 47 % 

pad/rug/mattress 84 % 

 

Size 

65 % thinks the crate is too small 
Of these: 

65 % thinks it's too short 

29 % thinks that it's too narrow 

17 % thinks that the height of the opening is too small 

 

Annoying sound unrelated to the dog  

64 % of the respondents believe that there are other forms of noise that is annoying.  

Of these:  

34 % think that the extra fans are annoying  
31 % think that the wind noise from the emergence light bar is annoying in high speeds,  

20 % think that noise in form of rattling and squeaking sound from the crate is annoying  

15% think that the sound from the seat belt reminder is annoying. 

 

What is the empty crate used for? 

10 % doesn't use the empty crate for storage because it can't be locked 

 

How would you like to open the crate in the future? 

Like today 23 % 

Slam the door 35 % 
Other 42 % like on the old crate      32 % 

Remote opening      23% 

Doesn't matter as long as it's robust and safe  18% 

Like today but with a better lock     23 %  

Jalousie               9%  

   

 

 



 

 3 (3) 

 

Most common opinions: 

• Remove the backseat 

• The sound from the fan is annoying 

• Wants a remote controlled evacuation hatch 

• Wants to be able lock the boot in a half open position 

• Want the crate to be easier to clean (less edges and corners) 

• Wants to be able to lock the crate 

• The wall towards the back seat brakes apart 

• The partition wall brakes 

  
 

 

 

 


