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Abstract 

The increase of vehicle ownership increases with the development of the times. At the 
same time, drivers' requirements for the driving environment are also gradually 
increasing. Based on the production of harmful substances in vehicles, this paper 
analyzes and puts forward ideas and measures to improve the interior environment of 
vehicles, so as to ensure a good and comfortable driving environment. 
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1. Introduction 

In recent years, with the rapid development of economy, people's consumption ability has been 

continuously improved, and vehicles have become a necessity for people to travel. According to 

literature survey, vehicle ownership has leapt to the first place in the world. Although affected by the 

COVID-19, there are only 8million new cars registered nationwide, the number of vehicles still 

reached 310million in the first half of this year. At the same time, with the effective control of the 

COVID-19 and China's huge market, the automotive market still has a lot of room to rise. 

 

 

Figure 1. Car ownership in 2015 to 2022 

 

In recent years, the new energy vehicle industry has developed rapidly, and the proportion of new 

energy electric vehicles in the total vehicle ownership has increased year by year. However, by 2022, 

the proportion of new energy vehicles will not exceed 3%, and traditional energy vehicles will still 

be a major part of the automotive market. 
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Figure 2. Proportion of new energy vehicles 

 

The growth of vehicle service time and the addition of vehicle related electrical equipment have led 

to the increasing problems of the interior environment and safety hazards.Safety problems caused by 

the change of the interior environment are emerging in endlessly all over the world, such as excessive 

detection of harmful substances, peculiar smell in the vehicle, biological suffocation in the vehicle, 

vehicle spontaneous combustion, etc. For the above problems, various automobile manufacturers and 

after-sales centers did not give a clear explanation, nor did they separately put forward targeted 

solutions or prevention plans, and even paid little attention to such incidents. As a commonly used 

means of transportation, there are more and more problems in the use of vehicles, and the 

environmental problems in vehicles have attracted more and more attention of consumers.In general, 

the use of the vehicle should try to allow the driver to operate normally, without too many additional 

means, it can ensure the service life of the vehicle and the safety of property and personnel on the 

vehicle, and provide a safe interior environment for the driver and passengers. 

2. The Impact of the Interior Environment on the Human Body 

With the continuous upgrading of automobile interior decoration and the use of various new 

technologies, new materials and new processes, a large number of adhesives will be used in 

automobile assembly, resulting in the accumulation of harmful pollutants in the vehicle.The 

dissipation of these harmful pollutants will accompany the whole use process, causing long-term 

damage to human body. At the same time, in the process of using the vehicle, in addition to the 

harmful pollutants generated in the vehicle itself, it will also be affected by the external environment, 

resulting in changes in the vehicle environment at any time. As shown in Table 1 below. 

 

Table 1. Impact of main environment in the car on human body 

No. Main environmental categories in the vehicle Main impact on human body 

1 
Toxic and harmful pollutants, such as 

formaldehyde, acetaldehyde, Sox, NOx, etc 
Direct harm to human body 

2 Harmless substances, such as CO2, etc 
Reaching a certain concentration will cause harm 

to human body 

3 
Interior environment, such as humidity, 

temperature, etc 

Cause injury to human body when it exceeds the 

bearing capacity of human body 
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3. Improvement Methods 

In recent years, there are more and more accidents caused by the environment inside the vehicle, and 

all parties in the society pay more and more attention to this problem.The main reasons for the impact 

of vehicle environment on human body are as follows: harmful pollutants produced in the process of 

automobile manufacturing, such as automobile parts, accessories and adhesives, harmful pollutants 

produced by the decomposition of various materials in the process of automobile use, harmful 

pollutants in the external environment of the vehicle entering the vehicle and the harm caused to the 

human body by the change of the internal environment beyond the endurance of the human body, etc. 

3.1 Improvement Methods for Harmful Pollutants in Vehicles 

3.1.1 Improvement Methods of Harmful Pollutants in Automobile Manufacturing 

Harmful pollutants produced in the process of automobile manufacturing will directly cause harm to 

human body. At present, countries have successively issued relevant regulations and policies on the 

environmental quality in vehicles.For example, the United States requires automobile manufacturers 

to declare the raw materials they use. These raw materials can be used in automobile manufacturing 

only after they have been tested by the environmental protection department and meet the "Minimum 

degree of harm to the environment and human body". Once the manufacturer violates the regulations, 

it will bear huge fines, and the main person in charge will even be sentenced.In Germany, the state, 

enterprises and consumers jointly formulate the "German vehicle interior environment standard", 

which refines various indicators in the vehicle. At the same time, for vehicle sales, the air release 

period of harmful pollutants must be passed, so as to ensure the safety of the vehicle interior 

environment. 

The guidelines for the evaluation of air quality in passenger vehicles (GB/T 27630-2011) has been 

implemented in China since March 1, 2012. According to the actual situation of the interior 

environment, the requirements for the concentration of benzene series and aldehydes in passenger 

vehicles that are mainly harmful to human body are specified, and the requirements for the 

concentration of benzene, toluene, xylene, acetaldehyde, styrene, formaldehyde, acetaldehyde, 

acrolein and other harmful pollutants in the air in vehicles are put forward, Manage the whole process 

from the selection of automobile manufacturing materials to the completion of automobile 

manufacturing, so as to ensure the air quality in the vehicle and the safety of drivers and passengers 

[1-2]. 

3.1.2 Improvement Methods of Harmful Pollutants in Automobile Use 

In the whole process of vehicle use, due to the aging of materials, many harmful pollutants will be 

decomposed, as well as harmful pollutants entering the vehicle from the external environment. For 

these harmful pollutants, purification technology can usually be used to improve the environment in 

the vehicle, and chemical or physical methods can also be used to eliminate the harmful pollutants in 

the vehicle. 

Chemical or physical methods are used to degrade or filter harmful pollutants in the vehicle. For 

example, photocatalysis technology uses special light sources as catalysts to decompose Sox, NOx, 

NH3, VOCs and other harmful pollutants in vehicles. Under the condition of light, energy level 

transition is generated to carry out a series of chemical reactions such as oxidation-reduction, so as to 

oxidize harmful pollutants into pollution-free small molecular substances such as water and carbon 

dioxide. At the same time, it also has the ability of decontamination, deodorization, antibacterial and 

sterilization. 

Low temperature plasma purification technology uses the fourth state of matter, namely plasma state, 

which can produce a large number of high-energy electrons at low temperature and destroy chemical 

bonds such as C-H, c=c or C-C, so as to volatilize harmful pollutants and achieve the purpose of 

purifying the air. 
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The activated carbon adsorption method belongs to the solid surface phenomenon. Because the 

activated carbon itself is loose and porous, it is beneficial to adsorb harmful gases to achieve the 

purpose of separating harmful gases. However, the activated vehiclebon itself will have desorption 

phenomenon, so the chemical in-situ composite method can be used to prepare composite activated 

vehiclebon to achieve the purification effect of a variety of substances. 

Filtration technology is mainly to filter micro particles through the filter grid, so as to achieve the 

purpose of removing particles in the vehicle. However, the filter itself only has filtration effect on 

particles and fungi, and cannot purify those volatile organic pollutants; 

Negative ion purification technology uses special means to form air negative ions, which can capture 

micro dust and positively charged pollutants floating in the air, and make them settle to remove 

particulate pollutants. It has the effect of sterilization and purification of particulate pollutants [3]. 

3.2 Improvement Methods for the Impact of External Environment on Vehicle Pollutants 

In the process of using the vehicle, in addition to the harmful pollutants generated in the vehicle itself, 

the external environment will also lead to changes in the temperature and humidity in the vehicle, 

which will cause harm to the human body. In addition, the harm of vehicle temperature and humidity 

to human body is mainly caused by staying in the vehicle for too long when the vehicle is stationary. 

At present, there is no clear standard for the harm caused by this situation to the human body. 

Moreover, the reasons are also attributed to different reasons in the society. Some believe that it is 

the quality problem of the vehicle itself, while others believe that it is the improper use of the driver. 

Automobile manufacturers have no targeted project research, so they mainly adjust the temperature 

and humidity in the vehicles through the air conditioning system. 

With the increasingly serious harm, people gradually realize that temperature and humidity will have 

a negative impact on the human body, so they began to study the intelligent control system of the 

interior environment based on the use of vehicless. Through the real-time detection of the interior 

environment, the detection information is fed back to the microprocessor, which analyzes and 

processes the detection information, and then controls the interior actuator (such as air conditioner) 

to adjust itself without external force intervention, so as to achieve the stability of the interior 

environment and control it in a good state [4]. 

4. Summary 

The interior environment of the vehicles is a narrow and closed mobile space, which has gradually 

become the space with the most residence time except for family and work. The interior environment 

itself is a complex problem, and a single improvement method alone may not be a perfect solution to 

all the problems encountered in the process of vehicles use. Therefore, we should focus on the whole 

service cycle of the vehicles and combine various methods to reasonably improve and optimize the 

interior environment. From the beginning of automobile production to the final use of the automobile, 

the improvement of the interior environment should be considered in the whole process, so that the 

interior environment can be significantly improved, the driver's health can be guaranteed, and the 

comfort and safety of driving and riding can be improved at the same time. 
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