
 

 

A STUDY OF THE USE OF PASSIVE DESIGN STRATEGIES IN A 

PENTECOSTAL CHURCH IN LAGOS-OGUN MEGACITY, NIGERIA 

 

 

 

 

 

 

 

 

AJANAKU, PRAISE AJIBOLA 

(21PCA02235) 

B.Sc, Architecture, University of Lagos, Akoka, Yaba, Lagos State 
 

 

 

 

 

 

 

 

 

 

 

JULY, 2023 



ii 

 

A STUDY OF THE USE OF PASSIVE DESIGN STRATEGIES IN A 

PENTECOSTAL CHURCH IN LAGOS-OGUN MEGACITY, NIGERIA 
 

 

 

 

BY 

 

 

 

AJANAKU, PRAISE AJIBOLA 

(21PCA02235) 

B.Sc. Architecture, University of Lagos, Akoka, Yaba. 
 

 

 

 

 

A DISSERTATION SUBMITTED TO THE SCHOOL OF POSTGRADUATE 

STUDIES IN PARTIAL FULFILMENT OF THE REQUIREMENTS FOR 

THE AWARD OF MASTER OF SCIENCE (M.Sc.) DEGREE IN 

ARCHITECTURE IN THE DEPARTMENT OF ARCHITECTURE, 

COLLEGE OF SCIENCE AND TECHNOLOGY, COVENANT 

UNIVERSITY OTA, OGUN STATE, NIGERIA 

 

 

 

 

 

JUNE, 2023 



iii 

 

ACCEPTANCE 
 

This is to attest that this dissertation is accepted in partial fulfilment of the requirements for the 

award of the degree of Master of Science (M.Sc.) in the Department of Architecture, College of 

Science and Technology, Covenant University, Ota, Nigeria and has been accepted by the School 

of Postgraduate Studies, Covenant University, Ota, Ogun state. 

 

 

 

 

 

 

 

 

Ms Adefunke F. Oyinloye                                                          

(Secretary, School of Postgraduate Studies)                                                      Signature and  Date  

 

 

 

 

 

 

 

 

Prof. Akan B. Williams                                                          

(Dean, School of Postgraduate Studies)                                                          Signature and Date 

  



iv 

 

DECLARATION 

I, AJANAKU, PRAISE AJIBOLA (21PCA02235), declare that this dissertation is a 

representation of my work, and is written and implemented by me under the supervision of Dr 

Isidore C. Ezema of the Department of Architecture, Covenant University, Ota, Nigeria. I attest 

that this dissertation has in no way been submitted either wholly or partially to any other university 

or institution of higher learning for the award of a master’s degree. All information cited from 

published and unpublished literature has been duly referenced.  

 

 

 

 

 

AJANAKU, PRAISE AJIBOLA  

               Signature and Date 

  



v 

 

CERTIFICATION 

 

This is to certify that this dissertation titled “A STUDY OF THE USE OF PASSIVE DESIGN 

STRATEGIES IN A PENTECOSTAL CHURCH IN LAGOS-OGUN MEGACITY, 

NIGERIA” is an original research work carried out by AJANAKU, PRAISE AJIBOLA 

(21PCA02235) in the Department of Architecture, College of Science and Technology, 

Covenant University, Ota, Ogun State, Nigeria under the supervision of Dr. Isidore C. Ezema. 

This dissertation has met the required standard for the award of Master of Science (M.Sc) in 

Architecture. 

 

 

Dr. Isidore C. Ezema                                                      

(Supervisor)                                                                           Signature and Date 

        

 

 

 

Prof. Adedapo A. Oluwatayo      

(Head of Department)                  Signature and Date 

 

 

 

 

Dr. Clement O. Folorunso   

(External Examiner)                              Signature and Date 

 

 

 

 

Prof. Akan B. Williams      

(Dean, School of Postgraduate Studies)                           Signature and Date 



vi 

 

DEDICATION 

This research work is dedicated first and foremost to God Almighty, the custodian of all wisdom, 

knowledge, and understanding, for His grace and favour throughout the duration of carrying out this 

research. Then to my family for their endless support and love.  

  



vii 

 

ACKNOWLEDGEMENT 

I would appreciate the Lord God Almighty and Creator of us all, for giving me the strength and 

the capacity to prepare this research project, and for also giving me good health of mind and body 

throughout the entire duration of the research.  

I acknowledge the Chancellor of Covenant University, Dr. David O. Oyedepo for being such an 

inspiration to humanity. The Vice-Chancellor of Covenant University, Prof. Adebayo H. Adebayo 

and all the various beach resorts in Lagos, Nigeria, that assisted me in allowing me to conduct my 

case studies and distribute my questionnaires.  

I would like to express my gratitude to my father, Prof. Kolawole O. Ajanaku for his kind-

heartedness, support, mentorship, and advice he gave to me through the stages of this research work 

enabling me to complete in time.  I also express my profound appreciation to my project supervisor, 

Dr. Isidore C. Ezema for helping me fine-tune my topic, and for guidance from the commencement 

to the completion of the dissertation.  

I would also like to appreciate Prof. Adedapo A. Oluwatayo for providing and assisting me with 

relevant information and assistance alongside all lecturers whose efforts have prepared us towards 

graduation from the university.  

I want to especially thank my parents Prof. Kolawole Ajanaku and Dr Mrs. Oluwatoyin Ajanaku 

for the love and support they have shown me from the beginning and throughout my entire stay in 

this university and for the financial assistance and sacrifices they have made for the successful 

completion of this research. 

 

 

  



viii 

 

TABLE OF CONTENTS 

CONTENT                 PAGES 

ACCEPTANCE iii 
DECLARATION iv 
CERTIFICATION v 
DEDICATION vi 
ACKNOWLEDGEMENT vii 

TABLE OF CONTENTS viii 
LIST OF FIGURES xii 
LIST OF TABLES xiii 
LIST OF PLATES xv 
ABSTRACT xvi 

 

CHAPTER ONE 1 

INTRODUCTION 1 

1.1. Background to the Study 1 
1.2. Statement of the Research Problem 3 

1.3. Research Questions 5 

1.4. Aim of the Study 5 
1.5. Objectives of the Study 5 

1.6. Justification of the Study 5 
1.7. Scope of the Study 6 
1.8. The Clients/ Users 7 

1.9. Study Area: Lagos – Ogun Megacity 7 
1.10. Overview Of Methodology 9 

1.11. Definition Of Key Terminologies 9 

 

CHAPTER TWO 11 

LITERATURE REVIEW 11 

2.0. Overview 11 
2.1. The Concept of Ecclesiastical Architecture 11 

2.1.2. History and Evolution of Ecclesiastical Architecture 11 
2.2.1. Ecclesiastical Architecture in Nigeria 17 
2.2.2. Environmental Considerations in Church Buildings 18 

2.3. Passive Design 18 
2.3.1. Benefits of Passive Design 19 

2.4. Passive Design Principles 20 
2.5. Passive Cooling Principles 20 

2.5.1. Building Orientation 20 
2.5.2. Building Form 21 
2.5.3. Solar Shading 22 
2.5.4. Materials and Construction Technology 26 
2.5.5. Induced Ventilation Techniques 27 

2.5.6. Evaporative Cooling 29 
2.6. Passive Cooling Techniques 31 

2.6.1. Heat Preventing Techniques 31 

2.6.2. Heat Control techniques 32 



ix 

 

2.6.3. Heat Dissipation Techniques 32 
2.6.4. Application of Passive Cooling from Literature. 34 

2.6.5. Challenges and Limitations: 36 

2.7. Passive Cooling and Thermal Comfort 36 
2.8. Components of Thermal Comfort 37 

2.8.1. Environmental Factors 37 
2.8.2. Human Factors 39 

2.9. Comfort Zone 40 

2.10. Bioclimatic Charts 41 
2.11. Passive Lighting Strategies 42 

2.12. The Daylight Source in Design 43 
2.13. Natural Lighting Control Elements as Daylight Strategies 43 

2.13.1. Light Shelves 43 

2.13.2. Louvers 44 
2.13.3. Light Pipes 44 

2.13.4. Blinds 45 

2.13.5. Laser-Cut Panel 46 
2.13.6. Dynamic Glazing Systems 47 

 

CHAPTER THREE 49 

RESEARCH METHODOLOGY 49 

3.1. Chapter Overview 49 

3.2. Research Philosophy 49 
3.3. Research Approach 49 

3.4. Research Design 51 
3.5. Data Sources 51 

3.5.1. Primary Data Sources 51 
3.5.2. Secondary Sources 52 

3.6. Study Area 52 
3.6.1. Lagos – Ogun Megacity 52 

3.7. Study Population and Sampling Frame 53 

3.8. Sampling Method 53 
3.9. Sample Size 54 

3.10. Data Collection and Treatment by Objectives 55 
3.11. Design of Research Instrument 56 

3.12. Research Validity and Reliability 56 
3.13. Ethical Considerations 56 

 

CHAPTER FOUR 58 

DATA PRESENTATION AND ANALYSIS 58 

4.0. Introduction 58 
4.1. Results by Objectives: Objective 1: 58 

4.2. Result by Objectives: Objective 2: 61 

4.3. Selected Churches - Case Study Analysis 61 
4.3.1. Case Study 1: Faith Tabernacle 62 
4.3.2. Case Study 2:  Deeper Christian Life Ministries 69 
4.3.3. Case Study 3: Christ Embassy 75 
4.3.4. Case Study 4:  The Rock Catedral 81 



x 

 

4.3.5. Case Study 5:  Fountain of Life Church. 87 
4.4. Result by Objectives: Objective 3 91 

4.5. Result by Objectives: Objective 4 97 

4.6. Site and Environmental Analysis 97 
4.6.1. Site Location 97 
4.6.2. Site Selection Criteria 100 
4.6.3. Site Analysis 101 

 

CHAPTER FIVE 104 

DESIGN CRITERIA 104 

5.0. Chapter Overview 104 
5.1. Project Goals 104 
5.1.1. Design Objectives. 104 

5.2. Performance Requirement 105 
5.2.1. Accessibility 105 
5.2.2. Daylighting 105 
5.2.3. Ventilation 105 
5.2.4. Fire Safety and Security 105 

5.2.5. Energy Efficiency 105 

5.2.6. Form and Function 105 
5.2.7. Adaptability 106 
5.2.8. Circulation 106 

5.3. Technology and Environmental Criteria 106 
5.3.1. Materials and Finishes 106 

5.4. Building Services 107 
5.5. Passive Design strategies 108 

5.6. Functional Spaces and Requirements 108 
5.6.1. Space Programming 108 

5.6.2. Spatial Requirement 109 
5.7. Environmental Conditions to be achieved 111 

5.7.1. Sustainability and LEED Certification Measures 111 

5.8. Legal Planning Regulations 111 

 

CHAPTER SIX 112 

DESIGN PHILOSOPHY, CONCEPTUALISATION, AND PROPOSAL 112 

6.0. Introduction 112 

6.1. Design Concept 112 

6.2. Design consideration 112 

6.2.1. Energy efficiency 113 
6.2.2. Aesthetics 113 

6.2.3. Circulation 113 
6.2.4. Accessibility 113 
6.2.5. Functionality 113 

6.2.6. Structural integrity 113 
6.3. Design Development Process 113 

6.3.1. Site analysis and zoning 114 
6.3.2. Bubble diagram and flow chart 115 

6.4. Design Proposal and Implication of Findings 116 



xi 

 

6.5. Conclusions 116 

 

REFERENCES 117 

APPENDICES 124 

APPENDIX A: QUESTIONNAIRE 124 

APPENDIX B: OBSERVATION GUIDE 128 
APPENDIX C: ETHICAL APPROVAL 132 
APPENDIX D: PRESENTATION DRAWINGS 133 
 

 

 

  



xii 

 

LIST OF FIGURES 

FIGURES       TITLE OF FIGURES                PAGES 

Fig 2.1. Image showing Basilica Church. 13 
Fig 2.2. Image showing Byzantine Church. 13 
Fig 2.3. Image showing Romanesque Church. 14 
Fig 2.4. Image showing Gothic Church. 15 
Fig 2.5. Image showing Renaissance Architecture. 16 

Fig 2.6. Image showing a Modern Church. 17 
Fig 2.7. Image showing a proper solar orientation. 21 
Fig 2.8. Image showing building form. 22 
Fig 2.9. Overhangs and façade shading. 23 
Fig 2.10. Types of roof shading. Source: 24 

Fig 2.11. Use of trees for shading. 25 
Fig 2.12. Effect of thermal mass. 26 

Fig 2.13. image showing solar chimney. 28 
Fig 2.14. image showing wind tower. 29 
Fig 2.15. image showing passive downdraft evaporative cooling. 30 
Fig 2.16. image showing roof surface evaporative cooling. 31 
Fig 2.17. image showing ground cooling. 34 

Fig 2.18. image showing bioclimatic chart. 42 
Fig 2.19. image showing light shelf. 43 

Fig 2.20. image showing louver lighting. 44 
Fig 2.21. image showing light pipe. 45 
Fig 2.22. image showing blinds. 46 

Fig 2.23. image showing shading panels. 47 
Fig 2.24. image showing dynamic glazing. 48 

Fig 4.1 Map of Nigeria showing Ogun state. 98 

Fig 4.2 Map of Ogun state showing Ado-Odo Ota Local Government Area. 98 

Fig 4.3: Image showing the selected site and bounding Toll-gate landmarks. 99 
Fig 4.4: Image showing the site plan in its existing conditions. 99 

Plate 4.36: Image showing the site in its existing conditions. 100 
Plate 4.37: Image showing the site in its existing conditions. 100 

Fig 4.5: Image showing the climatic data of Ogun state. 102 
Fig 4.5: Image showing the rainfall of Berger, Ogun state. 102 
Fig 4.6: Image showing the average temperature of Berger, Ogun state. Source: 103 

Fig 4.7: North-South section showing the site slope. 103 
Fig 4.8: East-West section showing the site slope. 103 

Fig 6.1. Site analysis 114 
Fig 6.2. Site analysis 115 
Fig 6.3. Bubble diagram 115 

 

  



xiii 

 

LIST OF TABLES 

TABLES       TITLE OF TABLES                            PAGES 

Table 2.1: Thermal sensation scales 41 

Table 3.1: Showing a list of Pentecostal churches in Lagos and Ogun state, Nigeria 53 

Table 3.2: Sampling frame across four selected Pentecostal church facility in Lagos and Ogun 

state, Nigeria 53 

Table 3.3 Determination of sample size from a total population 54 

Table 3.4. Data Collection and treatment per Objective 55 

Table 4.1: Showing passive cooling strategies gotten from the review of literature. 59 

Table 4.2: Showing passive daylighting strategies gotten from the review of literature. 60 

Table 4.3: Analysis of passive design on selected Pentecostal churches. 61 

Table 4.10 showing the appraisal of Passive building configuration in Faith tabernacle Church 

facility. 67 

Table 4.11 showing the appraisal of Passive cooling strategies in Faith tabernacle Church facility.

 68 

Table 4.12 showing the appraisal of Passive Daylighting strategies in Faith tabernacle Church 

facility. 69 

Table 4.13 showing the appraisal of Passive building configuration in the Deeper life Church 

facility. 73 

Table 4.14 showing the appraisal of Passive cooling strategies in the Deeper life Church facility.

 74 

Table 4.15 showing the appraisal of Passive Daylighting strategies in Deeper life Church facility.

 75 

Table 4.16 showing the appraisal of Passive building configuration in Christ embassy Church 

facility. 79 

Table 4.17 showing the appraisal of Passive cooling strategies in Christ embassy Church facility.

 80 

Table 4.18 showing the appraisal of Passive Daylighting strategies in Christ embassy Church 

facility. 80 

Table 4.19 showing the appraisal of Passive building configuration in The Rock cathedral Church 

facility. 85 

Table 4.20 showing the appraisal of Passive cooling strategies in The Rock cathedral Church 

facility. 86 

Table 4.21 showing the appraisal of Passive Daylighting strategies in The Rock cathedral Church 

facility. 86 

Table 4.22 showing the appraisal of Passive building configuration in Fountain of life church 

facility. 90 

Table 4.23 showing the appraisal of Passive cooling strategies in Fountain of life church facility.

 90 

Table 4.24 showing the appraisal of Passive Daylighting strategies in Fountain of life church 

facility. 91 

Table 4.4: Table showing the demography and profile characteristics of the Surveyed Pentecostal 

church users. 92 

Table 4.5: Table showing the satisfaction of users with the general church facilities. 94 



xiv 

 

Table 4.6: Table showing the satisfaction of users with the Visual environment in the Churches.

 94 

Table 4.7: Table showing the satisfaction of users with the Thermal environment in the Churches.

 95 

Table 4.8: Table showing the preferences of users with the use of passive design in the Churches.

 96 

Table 4.9: Table showing the thermal assessment of users in the Churches. 96 

Table 5.1 Spatial Requirements for the Pentecostal church facility 109 

 

  



xv 

 

LIST OF PLATES 

PLATES       TITLE OF PLATES                            PAGES 

Plate 4.1: Aerial view showing the building’s morphology of faith tabernacle, Canaan land, Ota 

Ogun state. 63 
Plate 4.2: Image showing the building orientation of the Faith tabernacle. 63 

Plate 4.3: Image showing the front façade view of the Faith Tabernacle. 64 
Plate 4.4: Image showing the walkway around the Faith Tabernacle. 64 
Plate 4.5: Image showing the walkway around the Faith Tabernacle. 65 
Plate 4.6: Image showing the window openings of the Faith Tabernacle. 65 
Plate 4.7: Image showing one of the wings in Faith Tabernacle. 66 

Plate 4.8: Image showing one of the wings in Faith Tabernacle. 66 
Plate 4.9: Image showing the altar area of the Faith Tabernacle. 67 
Plate 4.10: Aerial view showing the building’s morphology of Deeper Christian Life Ministries 

HQ. 70 

Plate 4.11: Aerial view showing the building’s orientation of Deeper Christian Life Ministries 

HQ. 70 
Plate 4.12: Image showing the front façade view of the Deeper Christian life church. 71 
Plate 4.13: Image showing the gallery levels in the Deeper Christian life church. 71 

Plate 4.14: Image showing the seating area in the Deeper Christian life church. 72 
Plate 4.15: Image showing the altar area in the Deeper Christian life church. 72 
Plate 4.16: Image showing the exterior façade of the Deeper Christian life church. 73 

Plate 4.17: Image showing the exterior façade of the Christ Embassy Church. 76 
Plate 4.18: Image showing the orientation of the Christ Embassy Church. 76 
Plate 4.19: Image showing the façade shading of the Christ Embassy Church. 77 

Plate 4.20: Image showing the walkway around of the Christ Embassy Church. 77 
Plate 4.21: Image showing the seating gallery of the Christ Embassy Church. 78 

Plate 4.22: Image showing the seating area of the Christ Embassy Church. 78 
Plate 4.23: Image showing the altar area of the Christ Embassy Church. 79 

Plate 4.24: Image showing the exterior facade of the Rock cathedral. 82 
Plate 4.25: Image showing the orientation of the Rock cathedral. 82 

Plate 4.26: Image showing the exterior façade shading of the Rock cathedral. 83 
Plate 4.27: Image showing the water fountain at the front of the Rock cathedral. 83 
Plate 4.28: Image showing the walkway around the Rock cathedral. 84 
Plate 4.29: Image showing the interior of the Rock cathedral. 84 

Plate 4.30: Image showing the altar in the Rock cathedral. 85 
Plate 4.31: Image showing the front of the Fountain of life church. 87 
Plate 4.32: Image showing the orientation of the Fountain of life church. 88 
Plate 4.33: Image showing the façade of the Fountain of life church. 88 
Plate 4.34: Image showing the interior of the Fountain of life church. 89 

Plate 4.35: Image showing the altar area of the Fountain of life church. 89 
 

  



xvi 

 

ABSTRACT 
 

Global temperature has risen worldwide, due to change in climate leading to global warming. As 

a result of this there has been rapid increase in the dependency on electricity for user satisfaction 

around the world today. Due to this reason, artificial lighting, heating and cooling requirements 

in buildings today has increased and makes up about 40% of total energy used in the world today, 

which contributes negatively to environmental sustainability. Mega-Church buildings around the 

world today heavily rely on the use of electricity for user’s satisfaction during their infrequent 

operation times, therefore presenting a challenge for environmental sustainability. In order to 

achieve user satisfaction and ensure environmental sustainability, A major factor is the use of 

passive design strategies. Hence, this study aims to examine the passive design strategies that 

can be used for enhancing indoor user satisfaction, with the goal of applying the lessons learnt 

in the design of a Pentecostal church located within Lagos-Ogun mega-city, Nigeria. In this 

study, a mixed research technique was used, integrating qualitative and quantitative methods. 

Questionnaire-based survey, interviews, and case studies were used to study the users and 

analyse the architecture of five mega-churches in Lagos-Ogun megacity. Questionnaires was 

used to obtain primary data, surveys, and case studies. Secondary data were collected through 

published and unpublished documents, books, reports, journals, government archives, internet 

sources and other official documents of relevant quality that supports the study's conclusions. 

The Study’s findings revealed that passive design measures used to achieve user satisfaction in 

churches are fairly adequate, active measures are utilized in achieving a comfortable 

environment for the users. The study recommend that Pentecostal churches should considers the 

essential passive principles for user satisfaction from the initial stages of the building design. 

 

 

 

Keywords: Church, Energy-Efficiency, Sustainability, Passive, User-Satisfaction. 
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