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Abstract 

Public spaces are the heart of civic life in a city; the common ground where people carry out the functional and 

ritual activities that bind a community, whether in the normal routines of daily life or in periodic festivities. (Carr, 

et. al, 1992: xi). The physical environment of these spaces must encourage and accommodate the diverse 

activities that the citizens indulge in. 

The success of urban public space is based on many factors, of which, the level of thermal comfort is seen as 

an important component. Although life in the equatorial tropics is largely an outdoor phenomenon, modern 

urban development has by and large failed to facilitate such living in a climatically pleasant manner. The 

approach then, should be an attempt to make the equatorial urban outdoors thermally comfortable. 

The primary concern here is with the spaces in-between buildings, that strictly speaking belong to no building 

in particular. 

The research establishes that; 

° Shading or shaded areas of the urban outdoors have a distinct positive bearing on the thermal com­

fort of the people using these spaces. 

a The orientation and the ratio of building height to the width of the space considered can be con­

sciously modified in order to achieve the above 

° Increased height to width ratio of the built mass increases the level of thermal comfort 

This study is a research initiative that aims at developing urban patterns that facilitate climate-conscious urban 

design in the equatorial tropics, with special reference to the Sri Lankan context. 



Acknowledgement 

I wish to my express thanks to the people who in their numerous ways helped towards the successful 

compilation of this dissertation. 

Prof. Nimal de Silva, Head of the Department of Architecture 

Members of the Faculty; 

Archt. Chris de Saram, Senior Lecturer 

Archt. Vijitha Basnayake. Senior Lecturer 

Dr. Rohinton Emmanuel, Senior Lecturer and Individual Tutor 

Dr. Ranjith Perera, Senior Lecturer 

Archt. Madhura Prematileke, Senior Lecturer 

Archt. Prasanna Liyanage, Lecturer 

Chathura, Technical Officer, Department of Architecture 

Staff, Meteorological Department, Colombo 

I am grateful to my friends and colleagues Patytharan, Chaminda, Gishan, Presintha, Anusha, Indunil, 

Semini and Gamini. 

I am especially thankful to Pendrine, my close friend and colleague Roghithan and my brother Nirosh for 

their support. 

P 

' 4 . 



Contents 

Acknowledgement 

> List of Figures 

1.0 Introduction 

1.1 Scope of Study 

1.2 Research Design 

2.0 Background 05 

2.1 Public Space 05 

2.1.1 The value of public space 05 

2.1.2 Nature of Public Life 06 

2.1.3 Needs in public space 07 

2.1.4 Public space meanings and connections 09 

2.2 The Physical Envelope of Space 10 

2.3 Climate Considerations in Urban Design 12 

2.3.1 Climatic characteristics of hot-humid regions relevant to building and 

urban design 12 

2.3.2 The Urban Temperature: The Heat Island phenomenon 14 

2.3.3 Climatic Effects of Densely Built Up Areas 17 

2.3.4 Thermal Comfort in Urban Outdoors in the Equatorial Tropics 19 

2.4 Solar Geometry 20 



3.0 Research Design 

3.1 Site selection, characteristics and its focus areas. 

3.2 On-site measurement and its variations in relation to an independent source. 

3.3 Computer simulation of the existing selected areas and projected variations 

3.4 Analysis Techniques 

3.5 Hypotheses 

4.0 Results and Analyses 

4.1 On-site measurement: Its variations and comparisons 

4.2 Predicted Mean Vote evaluation of selected patterns 

4.3 Thermal Heat Index evaluation of selected patterns 

4.4 Effects of existing and modified height to width ratio 

5.0 Urban Design Implications 

5.1 The East-West Street 

5.2 The North-South Street 

5.3 The Square or Pocket 

5.4 The implications of the built mass on scale and ventilation 

Conclusion 

Appendices x . 

Bibliography 



List of Figures 

01 Maha Maluwa on Perahera Day, Kandy 06 

02 Shelter? Galle face Promenade, Colombo 07 

03 Street Scene, Karnataka 07 

04 People Watching, Bombay 08 

05 Climate Regions of the World 12 

06 A Schematic View of Urban Air Temperature Profile 14 

07 Site and Street orientation variations in terms of ventilation 18 

08 Solar geometry in the equatorial tropics 20 

09 Solar geometry in temperate regions 20 

10 Sun Path diagram for 8° South Latitude 20 

11 The eastern and western extremities 20 

12 & 13 Mohideen Masjid Road - views along the street - Tower Hall edge an Orientation transition zone 22 

14 & 15 Mohideen Masjid Road - Views along the street - North-South Activity Street 23 

16 Mohideen Masjid Road - views along the street - Alleyway - Semi-private space 23 

17 Mohideen Masjid Road - Plan - Selected Focal Patterns 24 

18 & 19 Mohideen Masjid Road - Density - Badhiriya Lane unction and North-South Street 25 

20 Whirling Hydrometer 26 

21 Optimal Operative Temperature as a function of clothing and activity 29 

22 THI differences of 1 st and 2 n d site traverses 33 

23 Data Point 03 33 

24 Site Traverse Data Points & selected focus patterns 34 

25 Street shadow patterns-12.00 noon (1st June, 2001) 35 

26 East-West Street View-3.00 pm (1st June, 2001) 35 

27 Square or Urban Pocket View - 3.00 pm (1st June, 2001) 35 

28 North-South Street View-3.00 pm (1st June, 2001) 35 

29 Street shadow patterns - 3.00 pm (1st June, 2001) 35 



30 East-West street 36 

31 East-west Street-PMV Comparison 36 

32 North-South Street 37 

33 North-South Street-PMV Comparison 37 

34 Square or Urban Pocket 38 

35 Square - PMV Comparison 38 

36 East-West Street - THI Comparison 39 

37 East-West Street view 40 

38 East-West Street - Shadow patterns created by the different options within the existing plan forms 40 

39 East-West Street - THI / Shadow Comparison. (Shallow Canyon Geometry) 41 

40 East-West Street - THI / Shadow Comparison. (Existing Canyon Geometry) 42 

41 East-West Street - THI / Shadow Comparison. (Existing Canyon Geometry Mirror) 43 

42 East-West Street - THI / Shadow Comparison. (Average Canyon Geometry) 44 

43 East-West Street - THI / Shadow Comparison. (Deep Canyon Geometry) 45 

44 North-South Street - Data Point 17 46 

45 North-South Street - THI Comparison 46 

46 & 47 North-South Street - Street Views towards South and North 46 

48 North-South Street - Shadow patterns created by the different options within the existing plan forms 47 

49 North-South Street - THI / Shadow Comparison. (Shallow Canyon Geometry) 48 

50 North-South Street - THI / Shadow Comparison. (Existing Canyon Geometry) 49 

51 North-South Street - THI / Shadow Comparison. (Average Canyon Geometry) 50 

52 North-South Street - THI / Shadow Comparison. (Deep Canyon Geometry) Y 'V/<51 

53 Square-Data Point 20 ! ' ' -V ^52 

i V * M 
54 Square - THI Comparison ^ i ^ 4 ] j j ^ ^ 5 2 

l ~ 

55 Square 52 

56 North-South Street - Shadow patterns created by the different options within the existing plan forms 53 



57 Square - THI Comparison (Shallow Canyon Geometry) 54 

58 Square - THI Comparison (Existing Canyon Geometry) 55 

59 Square - THI Comparison (Average Canyon Geometry) 56 

* 60 Square - THI Comparison (Deep Canyon Geometry) 57 

61 Comparison within Similar Height / Width Ratios 58 

62 Wide east-west running streets with arcades and trees 61 

63 Arcades. Fort, Colombo 61 

64 & 65 Overhead planes, creating shade and scale 61 

66 Arcades as shelter for public space 62 

67 Arcades as shelter for public space 62 

68 & 69 Shade, shelter, scale 62 

70 North-South running Street - measures for thermal comfort 63 

f 71 Arcade as public space 63 

72 Tree Places 64 

73 Street Sections for shading 64 

74 Street Section - Hawkers, pavement, shelter 64 

75 & 76 Squares; places for staying 65 

77 Path Shape & Small public squares 66 

78 Squares and Pockets 66 

79 Streets for staying 66 

80 Path Shape & Small public squares 66 

81 The height to width ratio, scale & enclosure 67 


