
. 
HlOIIER ';'Fr.H ~i\...'AL INS] TU'tT 

ELECTRICAL ENGI. EERING DEPARTMENT · 

DfPLQMA PROJEC1: 

DESIGN OF A FIRE A ... ARM A~D SECURITY SYSTEM OF A 
. SUPERMARKET 

by 
MARlA CHARAJ.. ,\JJ ~nws 

(E/I058) 



DESIGN OF A FIRE ALARM AND SECURITY 

SYSTEM OF A SUPERMARKET 

Project report Submitted by: 

MARIA CHARALAMBOUS 

In part Satisfaction of the award of 

Diploma of technician engineer in 

the field of electrical engineering 

of the Higher Technical Intitude, 

Nicosia, Cyprus 

Project Supervisor: Mr. G. KOURTELLlS 

B.Sc. Elec. 

Lecturer 

H.T.I 

External Asseccor: 

Type of Project: Individual 

June, 1997 

r~ ""~-- · - - ... '" __ r ...,. r ~ . 

: /I,'> I . r' I .. _. , . 



CONTENTS 

ACKNOWLEDGEMENTS 

ABSTRACT 

INTRODUCTION 

CHAPTER 1 FIRE ALARM SYSTEM 

SECTION 1 - THEORY 

1 .1. Introduction ........ ......... .................. .. ........................ 11 

1 .2 Detectors 

1.3 Smoke Detectors 

1.3.1 Ionization Smoke Detector 

1.3.2 Photoelectric or Optical Smoke Detector 

1.4 Heat Detectors 

1.4.1 Fixed Temperature Heat 

1.4.2 Combined Rate of Rise and Fixed Temperature 

1.5 Flame Detectors 

1.6 Effects of Enviroments on Detectors 

1.7 Manual call points (break glass) 

1.8 Control Panel 

1.9 Wiring 

1.10 Trunking 

1.11 Autodialing Unit ....... '" ...... '" ......................... _ ......... 20 

SECTION 2 SYSTEM DESIGN 

2.1 Introduction .................... '" ............................. ......... 21 

2.2 Separation of zones 



2.3 Position of the control Panel 

2.4 Selection of the correct detector 

2.4.1 Choice of smoke detectors 

2.4.2 Choice of heat detectors 

2.5 Spacing and siting of detectors 

2.6 Siting of break glass manual call points 

2.7 System Construction ......................... ................ ... .23 

SECTION 3 - PRACTICAL PART 

3.1 Separation of zones ............................................ 24 

3.2 Instruction procedures for the inspection of the system 

3.2.1 Daily 

3.2.2 Weekly 

3.2.3 Quarterly 

3.2.4 Annually ............................................................. 28 

SECTION 4 COSTING (FIRE ALARM SYSTEM) 

4.1 Introduction .............. ........................................... 29 

4.2 Material cost 

4.3 Labour cost 

4.4 Profit and Overheads ......... ................................. 30 

CHAPTER 2 - INTRUDER ALARM SYSTEM 

SECTION 1 - THEORY 

1.1 Introduction ........................................................ 31 

1.2 Passive Infra-red Detector 

1.3 Proximity Switches 

1.4 Foil on Glass 

1.5 Electric Locks 

1.6 Protective Magnetic Door contacts 

1.7 Break glass Acoustic Detectors 

1.8 Control Panel 



1.9 Power Supply 

1.10 Automadialing Unit 

1.11 Wiring ................................ .................................. . 36 

SECTION 2 SYSTEM PLANNING I DESIGN I CONSTRUCTION 

2.1 Introduction ............................................................. 36 

2.2 Separation of zones 

2.3 Planning of the system 

2.3.1 Position of the control Panel 

2.3.2 Position of the detector 

2.3.3 Position of other equipment 

2.4 Planning of the zones .......................................... . .42 

SECTION 3 INSTRUCTION PROCEDURES FOR THE INSPECTION OF THE 

SYSTEM 

3.1 Introduction .. ........... , '" .................................. .. ........ . 43 

3.2 Instruction Procedures 

3.3 Records ................... ............. .................................. . 45 

SECTION 4 COSTING (BURGLAR ALARM SYSTEM) 

4.1 Introduction ................... ....................................... .46 

4.2 Material Cost 

4.3 Labour cost 

4.4 Profit and Overheads .. .......................................... .47 

CONCLUSIONS 

APPENDIX A 

APPENDIX B 

DRAWINGS 



ACKNOWLEDGEMENTS 

I feel privledge to have had Mr G. Kourte"is as my project supervisor for his 
valuable assistance and help. 

I would like to express my deep thanks to Mr Chrysanthos Chrysanthou for his 

help. 

Finally I wish to express my sincere and deep thanks to my family and 

especially my parents, for their patience, understanding and support they have 

shownthroughout my studies. 

Maria Charalambous 

June, 1997 



ABSTRACT 

The design of a fire alarm system and Security system is the major headach of 

the modem design engineers related to the subject. It is indeed very 

important to have a successfully functioning fire alarm and security system but 

the factors governing them are so many that if the design is not besed on a 

correct and effective planning, finally we are going to end up in a mess. 

The present study deals with the theory of the relevant parts, of fire alarm 

system: detectors, control panels, keypads, etc. Fully inderstanding of the 

above principles is extremely important to enable correct and wise design of a 

fire alarm and security system. Additionally, the design engineer should be 

familiar to the laws and international regulations concerned with such 

systems. 

The above pattern has been adopted in the present study. The results are 

listed in the following pages from which it is finally concluded that the desing 

is considered effective and partically useful. 
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June, 1997 


