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1. Introduction 
Heat exchanger is most important equipment in 

manufacturing and industrial plant in order to maintain 
and control temperature weather as a boiler or cooling 
system. This system is not stable as the temperature 
output can easily disturb by noise and other disturbance 
such as surrounding temperature. 

PID controller has widely used in Heat exchanger 
QAD MODEL BDT921 to control the output process. 
PID is a generic control loop feedback mechanism 
attempts to correct the error between a measured process 
variable and a desired set point by calculating and then 
outputting a corrective action [1,2]. 

In this paper, the performance of the heat exchanger 
QAD MODEL BDT921 model is improved using two 
types of controller. They are PID controller and FD 
controller. The controllers are designed based on 
mathematical model of the heat exchanger that it 
determined applying dynamics and real parameters. To 
analyze the controller responses, the two controllers are 
simulated using Matlab Simulink software. 

2. Modeling of Heat Exchanger System 
The temperature control system of heat exchanger in 

district heating is a complex process control system 
whose properties are large heat inertia, slow time varying 
and so on. The system is shown in Fig. 1. 

Fig. 1 Model of heat exchanger system 

By using the energy balance equation [I], the energy 
supplied to the exchanger must equal to the energy 
removed. For precise analysis, the heat loss to the 
environment must be determined. Here, however, to 
simplify the analysis well insulated for heat exchanger is 
assumed. The mathematical model of the system 
described as below: 
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Fig. 7 Fuzzy proportional FP conh.01 

Output controller is given by: 

U(n) = f (GE * e(n)) * GU (8) 

The function f denotes the rule base mapping. It is 

generally nonlinear, as mentioned; but with a favorable 
choice of design, a nonlinear approximate is: Fig. 
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8 Comparison real result with different controller 

f (GE * e(n)) s GE * e(n) (9) 

Insertion into equation (8) yields the control signal: 

U ( n )  = GE * GU * e(n) (10) 

Compare equation (10) with (7) the product of gain 
factor for the linear controller corresponds to the 
proportional gain: 

The accuracy of the approximation depends mostly on the 
membership functions and the rules. 

5. Experimental Result 
Proportional fuzzy controller having one input the 

error ( E ) and as one output the control action ( U  ). The 
linguistic terms for input are: NLE (negative large error), 
NSE (negative small error), ZE (zero error) and PSE 
(positive small error), PLE (positive large error). And for 
output are: uO (valve 0-lo), u25 (valve 0-25), u50 (valve 
25-75), u75 (valve 50-loo), ulOO (valve 75-100). 

After design the rule by fuzzy-P we can found the 
gain: 

1 
G E * G U = K  =-=4 .167 ,GE=0 .6  and GU=6.65 

P a 
Fig. 8 shows the comparison of each controller response. 

Table 2 Parameters of system responses for each 
controller I Controller I (sec) I T (set) I 0.V % I E, s/o I 

6 .  Conclusion 
The PLD controller is most popular and widely used 

industrial controller in the process industries. From real 
experiment we found the response of the system similar 
to PID simulation response, but the overshoot still high 
until FP control used to get accurate response with no 
overshot and give more accurate settling time for the 
system. 
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