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Abstract

The main aim of this diploma thesis is to analyze the current state of design and function of
Air-conditioning system in motor vehicle cabins. The focus of the diploma thesis is on basic
parameters especially the thermal state of the internal environment and the purity of the internal
air from the point of view of the driver. Diploma thesis has two parts. The first part of the
diploma thesis contains general information about Air-conditioning like structure etc. This part
completely based on literature, professional publications, magazines, Internet articles, research
papers and other professional material.

The second part of the diploma thesis contains information about the actual measurements those
measured by different kind of measuring equipments. Second part of diploma thesis is an
experimental part. The measurements made with different operational modes of the air-
conditioning system (without, minimum, medium and maximum). RH%, CO2%, Noise level
La(dB), Cabin air temperature (ti), Cabin globe temperature (tg) and Particulate matters were

measured inside the vehicle cabin.

Keywords: Clean air, drivers cabin, dust, microclimate, thermal state.
Abstrakt

Hlavnim cilem této diplomové prace je provést analyzu souc¢asného stavu konstruk¢éniho feseni
a provozu klimatiza¢nich zatizeni v kabindch motorovych vozidel. Zamé&fit se na posouzeni
zakladnich parametri, zejména tepelného stavu prostiedi a Cistoty vnitiniho vzduchu z hlediska
fidice. Diplomova prace ma dvé cCasti. Prvni ¢ast diplomové prace obsahuje vseobecné
informace o struktuife klimatizace apod. Tato ¢ast je kompletné zaloZena na literatufe,
odbornych publikaci, ¢asopisi, internetovych ¢lanku, vyzkumnych zprav a dalsich odbornych
material.

Druha cast diplomové prace obsahuje informace o vlastnim méfeni dané problematiky
klimatiza¢nich zatfizeni motorovych vozidel. Druhd ¢ast diplomové prace je experimentalni.
Méfeni provedena s riznymi provoznimi rezimy klimatiza¢niho systému (bez, minimalniho,
stfedniho a maximalniho). RH%, CO2%, hladina hluku La(dB), teplota vazduch kabiny (ti),
teplota globe kabiny (tg) a PM byly mé&feny uvnitf kabiny vozidla.

Kli¢ova slova: Cistota vzduchu, kabina, prach, mikroklima, tepelny stav.



Conclusion

The aim of the thesis was to analyze the current state of microclimate and operation of the air-
conditioning system in the motor vehicle cabin. The focus of the diploma thesis was on basic
parameters especially the thermal state of microclimate and cleanliness of the air from the point
of view of the driver and passengers.

The first part of the diploma thesis is base on literature and other scientific publications related
to the diploma thesis topic. In the first part of the thesis author described in detail all about the
air-conditioning system, its working principle as well as the working principle of the individual
components of the air-conditioning system. Every component of an air-conditioning system
plays its unique role inside the air-conditioning system. The air-conditioning system is quite
effective to create a suitable microclimate inside the vehicle cabin. The sensors of the air-
conditioning system play a very big role to maintain suitable microclimate inside the cabin.
Now, these days air-conditioning systems are very eco-friendly because of new refrigerant
R1234yf.

The second part of the diploma thesis based on measurements. The measurements made with
Kia Sportage car. The car was quite new, it had quite well functioning and sensor-based air-
conditioning system. The type of the vehicle was SUV. Two identical routes were chosen for
measurements. The first route was through villages and small towns (Prague Suchdol and via
Unetice and Tursko to Kralup nad Vltavou and at last end up at Prague Suchdol). The second
route was through Prague city (Prague Suchdol after passed through Hrad¢any, the North-South
highway and at last end up at Prague Suchdol). The level of CO2%, RH%, Noise (dB),
Particulate matters (PM) and t; (cabin temperature inC) was measured during both
measurements. The excess amount of CO», particulate matters (PM) inside the vehicle cabin
have a very bad impact on drivers and passenger’s health, and suitable ti (cabin temperature) is

necessary inside the cabin for relief from fatigue and stress.

Based on both parts of thesis it is quite confirmed that the air-conditioning system plays a big
role to keep and maintain the suitable microclimate inside the vehicle cabin. Day by day
technology is growing that is why in future the air-conditioning systems will be more reliable
economically. The electric compressor is one of a suitable example of this. The electric
compressor is very suitable with electric vehicles (EV) and hybrid vehicles (HV). Now these

days because of the automatic air-conditioning system the driver of the vehicle can more



concentrate on driving, he/she does not need to perform manually to keep suitable microclimate

inside the vehicle cabin.

According to the measurement part, we can say that the maximum operational condition of an
air-conditioning system was very effective to keep the desired microclimate inside the vehicle
cabin. The performance of the air-conditioning system depends on the ventilation rate. Solar
radiations play a role to rise up cabin temperature t; inside the cabin. The maximum operational
condition of the A/C system showed best results during measurements. The noise level (dB)
depends on the technical condition of the vehicle. The level of the dust inside the vehicle
depends on the material and condition of accessories like mats, carpet and seat covers and take

care of the vehicle.

At last, generalized conclusion is that the A/C system plays a very positive role to keep the

desired microclimate inside the vehicle cabin.
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