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Abstract: Problem statement: The process control of steam boiler is very papuszd in the industrial.
The temperature of the water is transferred diydmflelectrical heater. The pressure will increlaased

on the changing of the temperature. The purposieeofontrol is to change the opening set pointHer
valve when the temperature and pressure in theaemkhanged. For this problem, we develop fuzzy
algorithm to adjust the optimal percentage of valpen.Approach: In this study, the fuzzy control
application was programmed in fuzzy control languag form of the function block using structure
control language. The input information consistédeal variables in the form of measurable process
variables, as well as set points. And the outpulitles were real variables in the form of cormgti
variablesResults: The fuzzy control was developed, which consistsvofinput variables, the degree of
temperature and pressure in boiler tank measuregtsor. For fuzzy system of water level contted,
algorithm is basically implemented in form of theAWLAB code. In the experiment, we assumed that
the water level would not effect to the temperatanel pressureConclusion: The research for the
development of the fuzzy logic and the model wasetk with the step inputs and the changing of the
inputs. The whole simulation process was buileti the behavior of the system when the inputsgghan
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INTRODUCTION linguistic constructs such as “many,” “low,” “medi\’
“often,” “few.” In general, the fuzzy logic providean
In recent years, fuzzy logic has proven well itsinference structure that enables appropriate human
broad potential in industrial automation applicatioln  reasoning capabilities. On the contrary, the trawi
this application area, engineers primarily relyppaven  binary set theory describes crisp events, everds th
concepts. Traditional system modeling and analysigither do or do not occur. It uses probability tyeto
techniques are too precise for such problems and igxplain if an event will occur, measuring the chanc
order to make complexity less daunting we introducewith which a given event is expected to occur. The
appropriate simple to achieve a satisfactorytheory of fuzzy logic is based upon the notion of
compromise between the information we have and théelative graded membership and so are the functibns
amount of uncertainty we are willing to acceptthis ~ mutation and cognitive processes. The utility afzfu
aspect, fuzzy systems theory is similar to othersets lies in their ability to model uncertain ortaguous
engineering theories, because almost all of thendlata as shown in Fig. 1, so often encounteredahlife.
characterize the real world in an approximate mannelt is important to observe that there is an intienat
The Fuzzy Logic tool was introduced in 1965, algo b connection between fuzziness and complexity. As the
Lotfi Zadeh and is a mathematical tool for dealivigh ~ complexity of a task or of a system for performthgt
uncertainty. Zadeh, originally an engineer andesyst task, exceeds a certain threshold, the system must
scientist, was concerned with the rapid decline inecessarily become fuzzy in nature.
information afforded by traditional mathematical

models as the complexity of the target system Imprecise

increased. Real world problems are too complex and data Fuzzy Decisions
the complexity involves the degree of uncertainty a logic "
uncertainty increases, so does the complexity ef th __ Vague e

problem (Figliola and Beasley, 2005). It offersatgoft stalements

computing partnership the important concept of

computing with words. It provides a technique talde Fig. 1: A fuzzy logic system which accepts imprecis
with imprecision and information granularity. The data and vague statements such as low, medium,
fuzzy theory provides a mechanism for representing high and provides decisions
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MATERIALSAND METHODS
M |

In this study, the fuzzy control application iS Temperature () | Stream boiler N\ A
. . with 25 fuzzy |
programmed in fuzzy control language in form of the (VAVAY

rules
function block using structure control language.eTh 3$$C£ |

. . . . . . Val 0
input information consists of real variables in foem e open (06)

of measurable process variables, as well as sat00i  pressure Bar)
And the output variables are real variables inftiren
of correcting variables. Between the input and outp
variables of the process, there must be a transfi®®m  Taple 1: Inference rules for fuzzy of valve open
performing the rule base in form of the fuzzy laage. v (inference rules p (pressure)

The main components of fuzzy control comprise thefor fuzzy for percentage
linguistic rules base and the inference. of valve open) VIO Lo M LA VLA

Swystem

Fig. 2: Fuzzy control for controller

t (temperature) VLO SC SC C M M

LO sC sc cC M M

Fuzzification: In this study, there are two input E/'A (S:C 'S g soo go
variables to the fuzzy block that are temperature VLA C M o SO SO

variable and pressure variable. These values mast b
converted in form of the fuzzy world by the proceelu  Percentage of valve open for output variable: By
which is called fuzzification. This procedure needs using fuzzy controllers we can approximate the
do some calculation, which applies the graphicysigl function with relative ease on the basis lwman

to the input values in the X-axis and their membigrs intuition and experience. To do that, we need tinde

degree in Y-axis. There are some different types OFe linguistic variable representing the required
i

. , . 4 ercentage of valve open by v. We want to contitit w
membership functions commonly used in practice tha ive distinction characterizing, Strong Close (SC),

are the triangular and trapezoidal membership fonst cl ;

i ) i ose (C), Medium (M), Open (O), Strong Open (SO).
(Sharmeelaet al., 2007; Drainkovet al., 1996, tne membership functions of pressure consist af fiv
Murugavalli and Rajamani, 2097; Tao anq Taur, .1995i‘uzzy logic ranges that can be defined using the
Fan and Huang, 2009; Wahyudi and Salami, 200@i$n  |inguistic terms as Very Low, Low, Medium, Largedan
application, the triangular functions were applEtause Very Large shown in Table 1.

of the simplicity and efficiency of implementation.
RESULTS

Temperature input variable: By using the fuzzy set, For fuzzy system of water level control, the
the operation of fuzzy controller is to determif@ t gajgorithm is basically implemented in form of the
percentage of valve open (v) for each pressurd teve MATLAB code. In the simulation, we assume with the
control the level of water in stream boiler tanky B condition that the water level will not effect thet
using the fuzzy control method, assume that theedeg temperature and pressure.

of temperatur€)is expressed by a number in the _ o ] o
interval [0 tad, Where fax IS some positive number Step 1. Determine input varlqbles tand p comjiisib
depend on the chosen measurement unit. The W'th the corresponding .ant(_ecedents of all
membership functions of temperature consists of fiv m]}erenfce rulﬁ_s ﬁstihown In FtI%IS; and ‘f‘ t(r)]nly
fuzzy logic ranges that can be defined using the rules for -whic € compatibiiies - o €
linguistic terms as Very Low (VLO), Low (LO), measured values with both antecedents are

e (1. Large (LA)and VeryLage (VLA posiie ke place i deermiing e vl o

) ) . Step 2: Convert the fuzzy set represents the dveral
Pressure input variable: Again for the level of conclusion into a real number.

pressure(p) is expressed by a number in the interval
[0, pnad @nd divide the amount into five levels, Very The most common method is to determine the
Low (VLO), Low (LO), Medium (M), Large (LA) and value for which the area under the graph of the
Very Large (VLA). Then it is reasonable to reprdsen membership function is equally divided. This metli®d
these linguistic terms by the triangular shape yuzz called a center of gravity defuzzification methos a
number known in Fig. 2. shown in Fig. 6.
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Fig. 3: Fuzzy control for values of temperature (t)
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Fig. 4: Fuzzy control for values of pressure (p)
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Fig. 5: Fuzzy control for percentage of valve op@ns
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Fig. 6: Center of gravity defuzzification method
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Fig. 7: Result of fuzzy controller for percentagé o
valve open

Also the result of fuzzy controller for percentafe
valve open is generated as shown in Fig. 7.

DISCUSSION

In this research, the main objective has been
achieved. The recommendation for the next
development is the PID controller or the neuron
network, which use to control valve instead of fuzz
logic algorithm.

CONCLUSION

The research for the development of the fuzzy
logic and the model is tested with the step inutd
the changing of the inputs. The whole simulation
process was built to test the behavior of the gyste
when the inputs change. A fuzzy logic controller fo
temperature, pressure and one fuzzy logic contrédie
flow and level control are implemented in MATLAB
software. The development of the fuzzy logic foe th
process control is one of the best ways for the
automation engineer to built the controller by héths
based on his professional and experience in therfac
where the nonlinear and the unstable process are
present, which are difficult to control by the
conventional controller. The benefit of the fuzzy
controller is that it is mainly based on the expece of
the process engineers. It sometimes can handle the
tasks, which were normally implemented by the
engineer.
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