


DESIGN OF AN AIR CONDITIONING SYSTEM 
FOR A BmLDING 

By 

Charalambous Charalambos 

Project report submitted to the 

Department of the Mechanical Engineering 

Of the Higher Technical Institute 

Nicosia Cyprus 

In partial fulfillment of the requirements for the Diploma of 

TEC~CL\NENGINEER 

In 

MEC~CALENG~EruNG 

11/10/ ~ 

June 2005 

I jI-/IIGHIE~ 
~~(f);J;e·CTr-~IQ- i 

I 
TECHN'C ,~~ 3~6Cf 
INSTITUf~ 



ACKNOWLEDGMENTS 

For the complete presentation of this project some people which helped me and I would 
like to thank them very much. 

First of all I would like to express my appreciation for helping and guide me during this 
work to my project supervisor Mr. Theodoro Symeou. 

Special thanks also deserves to my uncle, Mr. George Karamouzis, who shares his 
knowledge with me and gives me material list for the machinery used throughout the 
project. 

Finally I would like to thanks Engineers Mr. Loui Vakanas for helping me using the 
HCCE3 program and Mr. Eythimiou Dimitri for his useful advices. 



Table of contents 

Subject 

ACKNOWLEDGEMENTS 

SUMMARY 

INTRODUCTION 

PART A 
Chapter 1: Thermal Transmittance - U value 

1.1 General for thermal Transmittance 
1.2 Calculation of U-values 
1.3 Summary of U-values 

Chapter 2: Design Conditions 

1 
4 
8 

2.1 Design Conditions of system and building 10 

Chapter 3: Air Conditioning Loads 

PARTB 

3.1 Cooling and heating load 
3.2 Cooling load 
3.3 Cooling and dehumidification 
3.4 Heating load 
3.5 Heat losses 
3.6 Load Calculations 
3.7 Overview of building needs in BTU 

Chapter 4: System Selection 

4.1 Classification of air conditioning system 
4.2 Criteria for system selection 
4.3 System Selected 

Chapter 5: Volume flow rate 

5.1 Water volume flow rate 
5.2 Preferable water volume flow rate 

12 
12 
12 
14 
15 
16 
17 

21 
22 
22 

24 
24 



Chapter 6: Fan Coil Units 

6.1 General for fan Coil Units 

Chapter 7: Pipe sizing 

7.1 Pipes 
7.2 Connectors 
7.3 Pressure drop in Pipes and fittings 
7.4 Pipe sizing and Volume flow rate 

Chapter 8: Machinery Selection 

8.1 Heat Pump Chiller Selection 
8.2 Fan coil units selection 
8.3 Water Pump Selection 
8.4 Insulation 
8.S Anti-vibration mountings 
8.6 Other machinery 

Chapter 9: Maintenance 

9.1 General for maintenance 
9.2 Maintenance for the machinery 

Chapter 10: Cost Analysis 

References 

APPENDICES 

Appendix I 
Appendix II 
Appendix III 
Appendix N 
Appendix V 
Appendix VI 

Materials Table 
Heat Pump Chiller Catalogue 
Fan Coil Units Catalogue 
Water Pump Catalogue 
Valves and Fittings Catalogue 
Pipes Catalogue 

24 

28 
28 
29 
30 

36 
37 
38 
39 
39 
40 

42 
42 

46 

47 



SUMMARY 

The subject of this project is to design a full air conditioning system (heating and 
cooling) and examine the best system fitted to be installed. The place which is going to 
examine is a 3-floor building which is going to use for shops, offices and apartments. 

In part A of this project were used the design conditions of Nicosia as collected from 
meteorological services. The thermal and cooling load ofthe building was calculated by 
using HCC3 program by putting inside the appropriate data like number of occupants and 
number of electric systems in the building. Part B deals with the selection of the system, 
the appropriate piping system, and the equipment use separately in every room. Part C 
deals with maintenance of hole system and cost analysis. 

Finally, a complete set of Drawings is provided showing the locations of all equipment 
used. 



INTRODUCTION TO AIR CONDITIONING 

We all appreciate the relief from discomfort afforded by a modem air Conditioning 
system. Many of hour homes and most offices and commercial facilities would not be 
comfortable without year-round control of the indoor environment. Only in a few favored 
areas of the earth's temperate zones can people live comfortably and work effectively 
without some form of winter heating or summer cooling. 

Today, air conditioning engineers, architects, contractors, and technicians are modifying 
indoor climate in houses, factories, commercial establishments, hospitals and offices in 
nearly every country in the world. Consider for a moment the consequences that would 
result if all air conditioning system were stopped operating. Not only temperature and 
humidity conditions become intolerable but industrial production would be adversely 
affected, and activities involving computers, electronics, aircraft production, precision 
manufacturing and many more activities would corne to a halt. 

The first man who made this great invention of some kind of air conditioning was W. 
Carrier at 1902. This kind of system was first installed in a paper industry. Later on 
Carrier finished his invention by achieving the construction of a mechanism for 
humidifying air. At 1911, carrier invented the graphical presentation of the psychometric 
charts. With this charts all the difficult problem has now become easily solving for 
studying the air conditioning air until nowadays. 

By the year 2000 more than 75% ofthe buildings all over the world are air conditioning. 

What we are trying to achieve by air condition is: 

Temperature 
Humidity 
Cleanness of air. 
Velocity of air. 
Noise level. 


