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Abstract— Driving imposes a lot of physical and mental stress upon the driver. Driver seat design is the important factors 

that lead to good working conditions for the driver proper working. As the customer’s expectations are rising for 

comfortable driving the importance of having ventilated seats for thermal comfort is increasing. Thus it is required to 

develop more comfortable ventilated seats is a current issue in the automotive industry. Thermal comfort is most 

important aspect to be considered in the ergonomics for creation of the driver seats, which are more significant interfaces 

between man and machine in vehicle. Determining thermal comfort in autos is a complex task, because thermal comfort 

involves the consideration of many variables and automobiles are susceptible to temporal fluctuations in their thermal 

environments. It is a well-known fact that it is very uncomfortable to enter a car which has been parked in the hot sun 

summer day. Even in countries where air conditioning in cars is not available, the seat is quite warm and has a high 

insulation value. When these two items are put together it causes a discomfort for the body due to high temperature in 

general, and for thigh and back in particular. One solution to reduce the time spent with a high degree of discomfort can 

be ventilation of the car seat by providing air conditioned air to seat with the help of vents, ports are provided on the seat  

surface to reduce the heat transfer and give thermal comfort. In this proposed work, a standard automotive bucket seat 

was designed in CAD software and CFD simulation will be carried out. The analyzed ventilated seat will be further 

developed and can be validated experimentally.  
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I. INTRODUCTION 

 

Thermal comfort can be defined as freedom from thermal pain or thermal interactions which are undesirable by the person. For 

drivers sitting in automotive seats, thermal comfort is necessary so that they may perform their function without hindrance from 

undesirable thermal aspects. To verify that the passenger is thermally comfortable requires extensive testing. Quantifying thermal 

comfort is a very complex function. Two independent variables of that function are the heat and mass transfer of the human 

subject with the environment. A vehicle passenger thermally interacts with the surroundings which are the surrounding air 

through convection, the surrounding surfaces through thermal radiation and the vehicle seat through conduction and convection. If 

the thermal interaction between the seat and the passenger can be characterized, then this interaction could be correlated to help to 

deal the thermal comfort function. The passenger seat can reduce the person’s thermal comfort by reducing heat transfer as well 

as mass transfer from the body. The seat creates resistance to these transfers. Using humans to provide verbal responses would 

provide a subjective measurement of the seat performance and is a necessary component in evaluating seat performance. It is also 

desirable to provide a quantitative measure that is reliable and repeatable and does not require an extensive collection of subjects 

for evaluation.  

  

The car seat can be a cheap and effective solution decreasing discomfort after start in an overheated car parked in the hot summer 

day. The system may decrease the time of discomfort in winters, after start with electrical heating elements in the seat and back. 

The air-conditioning system is currently the largest required load on automobile engines, negatively impacting both fuel economy 

and exhaust emissions.  In a conventional vehicle, air-conditioning use can decrease vehicle fuel economy by 21%-24% .  Vehicle 

tests, over the Unified Drive Cycle, indicate oxides of nitrogen (NOx) and carbon monoxide (CO) increases of 13%-66% and 

60%-120% respectively.  These effects are even larger for advanced high efficiency vehicles. 

 

On a national level, the impact of air-conditioning fuel use is immense.  A recent study estimates that the United States uses 26.4 

billion liters of gasoline for automotive air-conditioning; equivalent to 9.5% of U.S. imported crude oil. 

Jason A. Lustbader [1] studied the increasing local heat loss and better targeting of body segments with large contributions to 

thermal comfort can offset the effects of higher cabin temperature.  The thermal comfort improvement can be used to reduce the 

A/C heat capacity by 4%, resulting in a predicted A/C fuel use reduction of 2.8% on an EPA highway cycle and 4.5% on an EPA 

city cycle.  This is a 0.3%-0.5% reduction in total vehicle fuel use when the A/C system is on; while modest for an individual car, 

the potential fuel savings is significant on a national level.  

E B Ratts et al. [2] this paper focuses on the particular thermal interaction between the seat and passenger. To test the method, a 

test apparatus was constructed that generates heat and water vapor. The apparatus was placed on a seat cushion for a fixed time 
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period. At the end of the period, heat and water transported were measured. These integrated values were used to quantify the 

seat’s capability to move heat and moisture and ultimately to compare seats.  

TulinGunduzCengiz et al. [3] in this paper the study was conducted by using ramie blended seat cover and the comparison with 

other seat covers was done to taste the efficient of the ramie blended seat cover over the other types of seat cover. Ramie is mostly 

blended (commonly 55% ramie and 45% cotton) with other fibers for its unique strength and absorbency, luster and dye-affinity. 

When mixed with wool, ramie adds lightness and minimizes shrinkage. When polyester is included in the blend, ramie improves 

wrinkle resistance and helps provide easy care and shrinkage control. 

 

II. NEED OF VENTILATED SEATS 

• Ventilation can reduce sweating and dry any moisture between body and the seat. 

• Ventilation can reduce the temperature of the seats if the vehicle was parked in the sun and they became hot. 

• Ventilation can be used together with the heated seats function to make the seats warm during winter.  

• Ventilation can be used to increase fuel economy. 

• Ventilation can increase driver comfort on long drives in any weather conditions. 

• Ventilation reduces driver fatigue and gives the comfort to the driver. 

 

III. PARTS OF DRIVER SEAT AND ITS FUNCTIONS 
 

All driver seat is consists of large number of movable and immovable parts and mechanisms. Some important parts of driver seat 

are frame, seat pan, head restraints system, padding, reclining mechanism with lever, trim (seat cover), suspension system, air 

bags, seat belt, and height adjustment etc. These parts of seat are carried out very important functions and it is as follows: 

 Frame of Seat 

The frame of seat is like skeleton structure of seat. All the adjustment systems and components are mounted on it.It is made up 

from the high strength low alloy steel with tubular in structure. 

 Anchorage 

The Anchorage is space at which the driver seat is mounted. 

 Seat Cushion/ Padding 

Seat cushion is nothing but the padding provide on the seat frame. It is soft and made from a resilient material such as PU foam of 

varying stiffness. It is for the back and base of seat. 

 Seat Back 

Seat back is nothing but the inclined or vertical part which supports the lumbar, head and shoulder of driver. Generally at top of 

seat back the head restraints is provide and angle of seat back can be adjusted with the help of back reclining mechanism provided 

with driver seat. 

 Seat Adjustments 

It is important parameter for seat comfort design. The adjustment is important seat so that any shape or size human being can 

properly seat and adjusted in it. It generally includes height, fore and aft as well as back reclining adjustment systems which is 

used to adjust height, fore and aft distance and angle of back respectively. 

 Head Restraint  

It is placed at over the seat back at top, its main function is to support head also restrict the backward displacement and protect the 

cervical vertebrae. Generally four different types of head restraints such as detachable, separate, integrated, and proactive head 

restraints are used.  

 Suspension 

The main purpose of providing the suspension is to attenuate the vibrations from road at driver seat and his body is used namely 

seat base and seat back. For suspension springs are used.  

 Trim  

It is nothing but outermost covering of a driver seat, made from a cloth or leather of good quality. It has pleasant color, 

appearance as well as styling. 

 

IV. PARAMETER AFFECTING DRIVER SEAT DESIGN 

 

The different parameters are responsible for the discomfort of human being in car driving. The discomforts are like pain in 

back,neck,filling lazy etc.This parameters are not variable its changes according to the conditions, but following some parameters 

which have to be study very essential for design comfortness of car driver seat. For comfortness of driver following some 

parameters are necessary to fulfill: 

 

 The design of driver seats such that, driver can easily reach to control unit and can easily visualize. 

 The driver seat is in anthropometric data,so that any size or shape driver can easily accommodate it. 

 The driver should be comfort during the all way driving. 

 The seat of driver should be providing guard to driver during accidents. 
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V. COMFORT RELATED PARAMETERS 

 

The comfort is nothing but joyful environment necessary for any work. The comfort activities include the thermal comfort, 

pressure distribution, geometric parameters and vibration at driver seats. 

 

5.1 Thermal Comfort  

 

Thermal comfort is very important ergonomic parameter on which comfort as well as health of driver reliant. Generally seat 

cushion materials (including seat cover, PU foam and coconut fibers underneath to foam) absorb heat from driver body any acts 

as heat reservoir, this event is good for health in winter season but responsible for un-comfort in summer season. This problem 

can be overcome by using different types of seat covers depending on seasons. 

 

5.2 Pressure Distribution 

 

For comfort and proper maintenance of driver health uniform pressure distribution along the human body over the seat is very 

significant parameter. Pressure distribution over a seat is dependent on the properties of cushion material such as design of 

cushion, deflection and stiffness. Also it depends on nature of loading, seat pan design and backrest design. A proper seat pan 

contour distributes a uniform pressure over seat and avoids concentration of stress in human buttocks. Properly inclined back rest 

avoids stresses at buttocks. 

 

5.3 Vibration 

 

The roadways followed by vehicles are not uniform. The jerk that impacted due motion of car causes sudden vibration in car and 

driver seat too. These types of vibration lead greater impact to human body, so it is necessary to design the seat with good quality 

of suspension system. 

 

VI. GEOMETRICAL PARAMETERS OF SEAT 

 

The geometry of seat is very important for proper comfort of driver. It includes the different parameters like backrest slope angle, 

seat width, lumbar support, depth and height, seat pan angle etc. 

 

6.1 Lumbar Support 

 

The position of vertebra is maintained proper due to lumbar support. The design lumbar support is important. The design of seat 

required large number of anthropometric data. The lumbar support is properly design by maintain proper profile of seat cushion 

PU foam. 

 

6.2 Seat Pan Angle 

 

The seat pan is part where driver buttocks rested. The good seat pan angle minimized the pain in continuing seating during 

controlling car. 

 

6.3 Backrest Slope Angle 

 

The car seat having the proper back slope angle provide comfort driving. The resting of back is important to minimize the back 

pain and comfort. 

 

VII. PROPOSED WORK 

 

It relates to a vehicle seat cooling with the help of air conditioning system, which is used to cool the cabin by blowing out air. Air-

conditioning system is so used that the air-conditioned air is supplied through the ducts to the seat from a front duct of the vehicle 

and blown out from the seat surface where the ports are provided on seat. In this conventional system, a seat cooling air duct is 

connected as a branch from the main box duct of the front air-conditioning unit, and a seat warming air duct is connected as a 

branch from the foot duct of the front air conditioning unit. The cooling air duct and the warming air duct merge with each other 

and finally form a single long seat duct. A cool/Warm air switching damper is arranged at the confluence of the cooling air duct 

and the warming air duct. As long as the front unit is in face mode, the cool air switching door opens the cooling air duct and 

closes the warming air duct. Therefore, part of the cooling air from the face duct is supplied through the cooling air duct to the 

seat duct then it is given to seat through ports provided on it. As a result, the cooling air can be blown out of the seat through the 

ports on the surface. 

 

When the front unit is in foot mode, on the other hand, the cool/Warm air switching door opens the Warming air duct and closes 

the cooling air duct, so that part of the Warm air from the foot duct is supplied through the Warming air duct to the seat duct. 

Thus, the hot air can be blown out of the seat. The above-mentioned conventional seat air-conditioning system is so configured 

that the cooling air and the Warming air are switched and supplied to the seat through a dedicated seat duct. 
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                              Fig.1 Layout of ventilated seat                                                                Fig.2 Isometric view of proposed seat 

 
The problem, however, is that a long seat duct, as Well as a cooling air duct and a Warming air duct switched by a door, is 

required as a component independent of the front air-conditioning unit. This complicates the configuration and poses the problem 

of higher cost and larger space required. 

The object is to provide a vehicle seat air-conditioning system in which the cooling and warming air flows can be switched and 

supplied to the seat with a simple structure thereby to obviate the problems of the conventional technique. In order to achieve this 

object, according to the present invention, there is provided a vehicle air-conditioning system as described in the claims attached 

hereto. In a vehicle seat air-conditioning system according to this invention, as in the prior art, the air-conditioning air is supplied 

to an occupant’s seat through an air duct from a front air-conditioning unit. The configuration unique to the invention is that a 

branch duct having an air supply port connected with the downstream air duct is formed in the air-conditioning case of the front 

air-conditioning unit. Thus, part of the air-conditioning air, including a cooling air and a warming air flowing toward the front, is 

divided in the air-conditioning case. The cooling air and the Warming air are switched by a cool/Warm air switching means and 

supplied from the air supply ports through the air duct to the seat. As described above, the branch duct for supplying part of the 

front-destined air-conditioning air to the seat and the cool/Warm air switching means for switching the cool air and the Warm air 

to be supplied to the seat are all housed in the air-conditioning case of the front air-conditioning unit. Therefore, only the air duct 

connected to the air supply ports of the air-conditioning case extends from the air-conditioning case to the seat. In this Way, the 

ducts are greatly simplified and shortened in configuration. Also, with the air inlet to the seat configured in such a manner as to 

branch off from the existing rear air duct extending to the rear foot air vent, no special air duct is required for the seat.  

 

       
 

              Fig.3 Ports on base of seat                                                                           Fig.4 Detailed view of ports 
 
The proposed ventilated seat is modified with a chamber at its base along with ports emerging from it which will provide cool air. 

The base chamber is connected directly to the air conditioning outlet pipe. There are 21 aluminum ports in each rowwith 5mm in 

diameter. 
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VIII. CONCLUSIONS 

 

Detail study has been done to formulate a generalized process for designing and developing a ventilated seat for an automobile. 

Ventilation of an automobile seat may help to improve human comfort, ventilation can reduce the temperature of the seats if the 

vehicle was parked in the sun and they became hot. Fuel economy cans also me increased with the help of ventilation. Hence, it 

can be concluded that using this generalize process a comfortable ventilated seat can be fabricated. 

 

REFERENCES 

 

[1] Jason A. Lustbader, ―Evaluation of Advanced Automotive Seats to Improve Thermal Comfort and Fuel Economy’’, Vehicle 

Thermal Management Systems Conference and Exhibition, May 2005, Toronto, Canada.  

[2] E B Ratts , J W McElroy and W G Reed, ―A method for evaluating the thermal performance of passenger seats’’, Proc. Instn 

Mech. Engrs Vol. 217Part D: J. Automobile Engineering. 

[3] TulinGunduzCengiz ,Fatih C. Babalık, ― The effects of ramie blended car seat covers on thermal comfort during road trials’’, 

International Journal of Industrial Ergonomics 39 (2009) 287–294. 

[4] Diane E. Gyi, J. Mark Porter, ―Interface pressure and the prediction of car seat discomfort’’, Applied Ergonomics 30 (1999) 

99Ð107. 

[5] GyouhyungKyunga, Maury A. Nussbauma, Kari Babski-Reevesb, ― Driver sitting comfort and discomfort’’, International 

Journal of Industrial Ergonomics 38 (2008) 516–525 

[6] T.C Fai, F. Delbressine and M. Rauterberg,‘‘Vehicle seat design: state of the art and recent development ‘’, Proceedings 

World Engineering Congress 2007 (pp. 51-61), Penang Malaysia.  

[7] Volkmar T. Bartels, ― Thermal comfort of aeroplane seats: influence of different seat materials and the use of laboratory test 

methods’’, Applied Ergonomics 34 (2003) 393–399 

[8] TulinGunduzCengiz, Fatih C. Babalık, ―An on-the-road experiment into the thermal comfort of car seats’’, Applied 

Ergonomics 38 (2007) 337–347. 

[9] Thomas Lund Madsen, ―Thermal effects of ventilated car seats ‘’, International Journal of Industrial Ergonomics 13 (1994) 

253-258. 

 
   

 

 


