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Automatic air conditioning system is encouraged in most of the automotive espe-
cially passenger cars. This system can enable higher standard of comfort to the
passengers, so the automotive industries are trying to implement the automatic air
conditioning system in most of their vehicle. One the other hand manufacturing
simulation is additional processing experienced in most of the manufacturing in-
dustry, to analysis the complete performance of the product or vehicle before it
manufacturing. In recent decade more than 100 simulators are developed to analy-
sis the various operation of the manufacturing and vehicle. But simulation analysis
of air conditioning system and automatic air conditioning system is challenging to
the engineer. They may require to spend more time to analysis the performance of
the automatic air conditioning system. Thus in later period soft computing based
system for the effective performance prediction of automatic air conditioning sys-
tem is proposed. But the prediction accuracy of the past technique is not in the sat-
isfactory level. Hence in this paper, a novel soft computing technique is proposed
for the effective prediction of the performance of the automatic air conditioning
system. In the proposed system support vector machine is used for the prediction of
the performance of automatic air conditioning system. The performance of the pro-
posed technique is compared with the ANN.
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Introduction

In recent decade the automatic air conditioning (AC) system is encouraged in most
of the automotive especially passenger car [1]. The automatic AC system can helps to main-
tain a comfort environment condition to the passenger in the car compartment. In order to
achieve this comfort condition, the AC outlet direction, velocity, volume and temperature of
the air should adjusted based on the environment and mode of drive of the car [2]. In most of
the automatic AC system the compressor is belt driven, the belt is mostly connected to the ve-
hicle engine. So the capacity of cooling is proportional to speed of the car or engine. In ad-
vanced cars the ac system should lower the temperature quietly and quickly to maintain com-
fort of the passenger. Due to these wide constrains the automatic AC system is more compli-
cated than the conventional static AC system [3].
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In the advancement of the automotive system, the researcher intend to predict the
performance of the automatic AC system before its implementation [4]. In the initial stage the
experimentation was conducted to evaluate the performance of the automatic AC system. In
some research the authors used R-12 and R-134a refrigerants are to evaluate the performance
such as compressor speed and determined the optimum condition for operating the automatic
AC. In some other research the authors used R-134a refrigerant to analysis the performance
such as mode of heat pump and operating condition. In some research the speed of air at both
inlet and outlet is analyzed [5].

In recent year the simulation is encouraged in most of the manufacturing activity [6],
thus in the performance analysis of automatic AC system simulation is used. In most of the
previous research, the authors used the simulation technique to optimize the different refriger-
ant for the best performance automatic AC system [7]. In some work the automatic AC sys-
tem is mathematically modelled to analysis the performance such as refrigerant and compo-
nent selection for the system. The most of the simulation based research work demonstrated
the similarity of the experimental and simulation result [8]. In the most of the simulation work
they predicted the performance with the tolerance of 10%. It might not be such a big issue
comparing to the economic factor of the real performance prediction [9].

But now days the researchers have developed better performing soft computing arti-
ficial intelligence technique for the multipurpose in engineering and application. In this series,
Kamar et al. [10] have presented an ANN for the effective prediction of performance of the
automatic AC system. They have reduced the mean square error up to 1.65% and achieved
good accuracy. Still the level of accuracy is not up to the mask. Hence in this work we
planned to proposed a novel soft computing classifier technique for the effective prediction of
the performance of the automatic AC system.

Experimentation and data collection

The experimental works were performed on compact system that can be used com-
mercially in various applications like room cooling, mobile refrigeration storages, automotive
cooling system, etc. In the present work, Denso air conditioning was carried out with the aid
of R134a refrigerant and other important components of air conditioning system. Values of
several parameters were measured precisely with higher accuracy using specific devices that
are mentioned in tab. 1. The pressure was monitored using bourdon tube pressure gauge,
K-type thermocouples were used for temperature measurement of air flowing in and out of the
system and temperature of refrigerant flowing through various components. A flow meter was
utilized to monitor the amount of refrigerant flowing in the system. Condition of refrigerant
was monitored by positioning a sight glass tube over the flow meter.

Modelling of support vector machine for automatic AC system

The intension of the proposed model is to predict the performance of the automatic
system such as cooling effect, Cefrect, COMpressor input power, Pcomp, and COP. The prediction
is made based on the inputs compressor speed, Scomp, €vVaporator temperature, Tevap, Velocity
of condenser, Vcong, and condenser temperature, Teond. Thus the proposed model has four in-
puts and three output or class. The support vector machine (SVM) is a machine learning algo-
rithm used to solve the complex classification problem. The SVM can effectively categories
the input data based on the class value.

The SVM classifier has two major phases, they are training and testing. In the train-
ing phase the data collected from the experimentation is trained to model the SVM to perform
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Table 1. Component and instrument description

Instrument Measured variable Range Uncertainty
Bourdon gauge Pressure 0-300 kPa +1 kPa
Digital ammeter Current 0-20 A +1%
Digital tachometer Compressor speed 0-20,000 rpm +2%
Digital voltmeter Voltage 0-250 V +1%
Flow meter Mass-flow rate 0-25 kg/s +1%
Humidity sensor Humidity 0-100% RH +1%
The RTD sensors Temperature -25°C-100 °C +0.3°C
Velocity transducer Air velocity 0-20 m/s +0.5%
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Performance analysis

In the proposed system the SVM is proposed for the modelling of automatic AC sys-
tem, and its performance is compared with the conventional ANN. The proposed system is
implemented in MATLAB using the experimental data obtained from [10].

The comparison is made based on the

metrics such as mean square error (MSE) Table 2. The MSE of proposed and existing system

and prediction accuracy. The overall per- Fo— o -
formance of the proposed system is better | Stmulation technique WIS WEIE B
than the conventional system. The MSE of ANN 9.05 x 10 1.65%
thg p2roposed and existing system is given in SVM 3.14 x 10 0.97%
ab. 2.
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Figure 2 shows the comparison chart of
ANN and SVM based on accuracy. One of
the major intension of this work is to enhance the prediction accuracy by using proper classi-
fication technique for the automatic AC system. The chart clearly shows that the accuracy of
the SVM is higher than the ANN technique, hence it overcome the issue in the literature by

Figure 2. Accuracy comparison
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achieving the more than 90% accuracy. Thus based on this performance analysis we suggest
that the SVM for the modelling of automatic AC system is more suitable for the effective pre-
diction of automatic AC system performance.

Conclusion

The paper proposed a novel technique for the modelling of automatic AC system and the
model is used to predict the system performance. The proposed system utilized the SVM clas-
sifier, it is modelled with four inputs and three outputs. The inputs are compressor speed,
evaporator temperature and condenser temperature and velocity. Then the model predicts the
cooling effect, evaporator input power and COP. The proposed system is tested using a test
data obtained from the literature. Then the performance of the system is analysed with the
ANN technique. The performance analysis proves the effectiveness of the proposed tech-
nique. Ultimately it is evident that the proposed technique will become a suitable alternate for
the performance prediction of automatic AC system.
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