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SUMMARY

This project is concerned with Energy Audit applied in a

hotel in Nicosia.

The aim of this project was to describe the various energy
using processes of the hotel, carry out an energy survey and
prepare an energy audit. Then propose various conservation
schemes and carry out a cost estimate of the above schemes
and finally prepare instructions necessary for implementing

the above schemes.

The building under examination was '"Hilton International
Cyprus' Nicosia’s, only five-star business and resort hotel
with 230 rooms and suites, 1located near the centre of
Nicosia.

This report consists of eight chapters.

‘hapter 1 discusses the importance of energy conservation.

hapter 2 gives informations about energy auditing.

apter 3 describes the man-power factor.
'apter 4 deals with the description of the hotel.

5Chapter 5, the main energy using processes used in the

el are analysed.

?p er 6 gives the present situation of the hotel.

ter 7 is concerneﬁ with energy conservation schemes.
apter 8 payback periods are given.

ly, in conclusions we have a brief summary of the

Y conservation schemes suggested.



LIST OF CONTENTS

PAGES
ACKNOWLEDGEMENTS
SUMMARY
INTRODUCTION
CHAPTER _1: THE IMPORTANCE OF ENERGY CONCERATION
1.1. Introduction 1
1.2. Energy Consumption 1
1.3. The Need to Conserve Energy 4
1.4. Principles of Energy Conservation 6
1.4.1. Argument for Conservation 7
1.5. An Energy Saving Programme 8
1.6. Energy Measurement 9
1.7. Energy Planning : 11
1.8. The Main Areas for Examination 12
1.9. Energy Analysis 12
CHAPTER 2: ENERGY AUDITING
2.1. The Importance of Energy Audit 14
2.2, Data Collection 17
2.3. General Audit Programme 20
2.4. The role of the Energy Manager 22
HAPTER 3: MANPOWER FACTOR
3.1. Introduction 24
3.2. Impact of Occupants 24
3.3. Simple Low-cost Means to Minimize
Energy Wastes 25
’TER 4: DESCRIPTION OF THE HOTEL
Introduction 27
Hotel Characteristics 27
General Plant Description 28

4.3.1. Air-Conditioning System 28




4.3.2. Boilersg 29
4.3.3. Refrigeration machineg 29
4.3.4. Cooling Tower 30
4.3.5, Heating Calorifiers 30
4.3.6. Fan Coil Units : 30
4.3.7. Ventilation 31
4.3.8. Water Treatment 31
4.3.9, Water Chilling Unit 31
4.4, Thermal Transmittance Coefficients 32
CHAPTER 5- ENERGY RESQURCES AND DISTRIBUTION
5.1. Introduction 33
5.2.1. Electricity 33
5.2.2, Fuel 0i1 34
5.2.3., L.P.G. 34
5.3. Energy Using Processes : 34
5.3.1. Air—Conditioning 35
5.3.2. Ventilation 36
5.3.3. Water Supply 36
5.3.4. Refrigeration 37
5.3.5. Catering Equipment 37
5.3.6. Vertical Transport 38
5.3.7. Lighting 38

6.1. Presentation of Energy Purchaseg 39
Table 6.1, Electricity Consumption

(KWH) | 41

Table 6.2, Maximum Demang (Kva) 42

Table 6.3, Fuel Consumption (gallons) 43

Table 6.4, L.P.G. Consumption (Kg) 44

Table 6.5, Occupancy Figures 45

Table 6.6. cost of Electricity (cg) 46

Table 6.7, Cost of Fuel 0i}] (cg) 47

Table 6.8. Cost of L.P.G. (Cg) 48

Table 6.9, Details of Electricity Bills
for 1989 49




PAGES

Table 6.10. Temperature record for 1989 50

6.2. Electricity Consumption Survey . 51
Table 6.2.1. Yearly Electricity
Consumption Breakdown 52
Fig. 6.1. Energy Consumption Breadown
(Kwh) 53
Fig. 6.2. Energy Consumption Breakdown
(Kwh) 54
Fig. 6.3, Yearly Energy Bill Breakdown
(cg) 55
Fig. 6.4. Yearly Electricity End-Use
in KWh 56
Fig. 6.5, Yearly Electricity Breakdown
in Cg 57
Fig. 6.6. Monthly Electricity
Consumption in Kwh 58
Fig. 6.7. Monthly Electricity
Consumption in Cg 59
Fig. 6.8. Monthly Electricity Maximum
Demand 60
Fig. 6.9, Monthly Gasoil Consumption in
Gallons 61
Fig.6.10. Monthly Gasoil Consumption
in Cg 62

Fig.6.11. Monthly Gas Consumption in Kg 63
Fig.6.12. Monthly Gas Consumption in cg 64
Fig.6.13, Monthly Number of Guests 65
Fig.6.14. Maximum and Minimum

Temperature 66
Fig.6.15. Yearly Power Factor 67
Fig.6.16. Sankey Digram for the

Building 68

-HAPTER 7: ENERGY CONSERVATION SCHEMES
7.1. Introduction 69

7.2. Electricity 69
7.2.1. - Lighting 69




PAGES

7.2.2. Time Switches 70
7.2.3. Ultrasonic Detector Switch 70
7.2.4. Key-Holder Control System 71
7.2.5. Key-Fob Control System 71
7.2.6. Glazing 72
7.2.7. Replacement of Electric Ovens 72
7.3. Gasoil 72
7.3.1. Heat Recovery System 72
CHAPTER 8: COST ANALYSIS AND EVALUATION OF CONSERVATION

APPENDIX 1:

SCHEMES
Introduction
Payback Period
Lighting
Key-Fob Control System
Key-Holder Control System
Glazing
Replacement of Electric Ovens
Heat Recovery System

Power Factor

Maximum Demand

Load Factor

Costs and Tariffs

Table A.1.1. Boiler Efficiency
Calculation of the cost of KWh using
Electricity

Conversion of Gasoil Consumption in KWh
Conversion of L.P.G. Consumption in KWh
Table A.1.2. Equipment (Except Lighting)
Table A.1.3. Equipment (Except Lighting)

74
74
74
76
77
77
77
77

79




