
· '{ ( a' 

II 



PROJECT REPORT 

CONTROL OF A DOMESTIC CENTRAL HEATING USING THE 
PROGRAMMABLE LOGIC CONTROLLER 

SUBMITTED BY : 

VRACBThflSVARTHOLOMrnOS 

In partial fulfillment of the requirement of the 
award of the diploma of the technician engineer 

in Electrical engineering of the 
Higher Technical Institute , 

CYPRUS 

PROJECT SUPERVISOR: Mr. Ioannis Demetriou 

JUNE 1996 

H.T.I. 



ACKNOWLEDGEMENTS 

I would like to express my appreciation to Mr. I. Demetriou lecturer in 
the electrical engineering department and to Mr. 1. Pampouris 
laboratory assistant for their valuable contribution during the 

preparation of this project . 



SUMMARY 

AumOR'S NAME VRAClllMIS V ARTHLOMEOS 

DIPLOMA PROJECT TITLE : Domestic central heating control using the 
programmable controller. 

In this report the characteristics and capabilities of programmable controllers are 
examined. Also the programming capabilities of a 'ladder language are investigated. 

In chapter one a brief evolution to the present programmable controller is made 
and the advantages and disadvantages of programmable controllers are investigated. 

In chapter two the programmable controller system is described . 

In chapter three the operation of analog module is describe. Also some infonnation about 
the installation of analog module are given . 

In chapter four the application program is develop .All the necessary drawings and 
information's are also given in this chapter. 

Finally in chapter five the cost for such system is provided and a comparison with 
convetional method is made. 

Any additional information's about the programmable controllers are found in the 
appendices . 



CONTENTS 

CHAPTER 1 INTRODUCTION TO PROGRAMMABLE CONTROLLERS 
1.1 Definition of programmable controllers ------------------------------------------1 
1.2 Evolution to the present programmable controller --------------------------------1 
1.3 Advantage of the programmable controller-----------------------------------l 
1.4 Disadvantage of the programmable controller ------------------------3 

CHAPTER 2 PROGRAMMABLE CONTROLLER SYSTEM DESCRIPTION 
2.1 The overall system ------------------- -------------- 4 
2.2 The central processing unit --------------------------------5 
2.3 The programmer monitor ---------------------------------------5 
2.4 Input and output modules --------------------------------6 
2.5 Descrete and analog module ---------------------------------------------------6 
2.6 Program recording devices -----------------------------------------------------6 
2.7 Internal operation of the CPU and i/o module -------------------7 
2.8 Memory capacity ------------------------------------------------7 
2.9 The processor --------------------------------------------------------------8 
2.9. 1 Input modules ----------------------------------------------------------------- 9 
2.9.2 Output modules -------------------------------------------------------9 

CHAPTER 3 ANALOG MODULES 
3. 1 Description of analog modules-------------------------------------------l1 
3.2 Power requirements ------------------------- -----------------11 
3.3 Switch settings -----------------------------------------------12 
3.4 Analog module slot selection -------------------------------12 
3.5 Electrical noise on analog modules ---------------------------12 
3.6 Analog input conversion ----------------------------------13 
3.7 Analog output conversion --------------------------------------------------- 13 
3.8 U sefid definitions for analog modules ---------------------------------------14 

CHAPTER 4 LADDER DIAGRAM LANGUAGE 
4.1 Ladder diagram language ------------------------ 16 
4.2 Program file ______________________ u - 17 

4.3 Data file------------------- - - 17 
4.4 Relay logic instructions ---------------------------18 
4.5 Timers and Counters instructions ------. ---18 
4.6 Comparison instructions------------- -----------19 
4.7 Compute and Math instructions ---- -------- ----19 
4.8 Move and Logical instructions -------------------------------- 20 
4.9 Bit Shift Instructions -----------------------------------21 
4.10 Sequencer instructions ---- u __ • u ----21 
4.11 Control instructions ------------ - - ·-----22 



CHAPTER 5 CASE STUDY APPLICATION 
5. 1 Introduction ----------------------------------------------------------------22 
5.2 Description of a domestic central heating -------------------------------------22 
5.3 Ladder language program for a domestic central heating ------------23 
5.4 Program analysis ----------------------------------------------------------------27 
5.5 Costing --------------------------------------------------------------------------29 
5.6 Comparison ofPLCs with convetional methods ----------------------------30 

REFERENCES 
APPENDICES 


