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ABSTRACT 

This Project deals with the passive systems used in Traditional 

and Modern CyPriot architecture. For this purpose a study of 

the human thermal comfort and the weather conditions in Cyprus 

was made. 

Then a general study of passive systems that can be used in 

building to achieve the required conditions for human thermal 

comfort was made. 

Analysis of passive systems used in Cypriot Traditional 

architecture was then carried out. In order to facilitate 

this analysis cypriot traditional houses are classified in 

three main categories: 

The houses built on plains 

The houses built on hills, and 

The hOUSeS built on IIDuntains. 

At last the analysis of passive systems used in modern Cypriot 

architecture was carried out. 



CONTENTS 

CHAPTER ONE: THERMAL CONDITIONS IN A BUILDING FOR BODIES THERMAL 
COMFORT. 

A. -BODY'S lliRERMAL COMFORT 

A.1 Forms of body's Heat Gains and Losses . . . . . . . . . . . . . . . . . . .. .1... 

A.1 .1. Metabolic processes ........................................ 1 
A.1 .2. Radiational and conductional convectional heat exchanges .... ~ 

A. 1 .3. Evaporation losses ••....•.•.•.•.•.•..•.•.•.•.•.•.•...•.... 2 
A. 2. Thermal Comfort Zone ........................................ .3. 

B. CLIMATIC CONDITIONS IN A BUILDING····························· 
B.1. Heat Gains .. .......................................... .t.f 

B.1.1 Heat gains from the sun (production of solar energy, solar 

energy in- Cyprus. Radiational heat gains, convectional- conduc-
tional heat gains.) .............................................. £1 

B.1 .2 Heat gains from other sources (occupants, lighting devices).· 9 

B.2 Heat Losses................. ............ ................... ~O 

B. 2.1 Radiational heat losses ... ;............................... )0 

B.2.2 Conductional -convectional heat losses .................... \D 

B.2.3 Heat losses due to ventilation ........................... )0 

C. CONCLUSIONS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. \ I 

CHAPTER TWO. PASSIVE SYSTEMS OF THE BUILDING FOR OBTAINING THE 

CONDITIONS FOR HUMAN THERMAL CCMFORT 

A. ORIENTATION AND SHAPE OF THE BUILDING 

A.1 Study of the Orientation .................................... )3 

A. 1 .1. Study of the Sunpath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 1'3 
A.1.2. Study of the insolation on the various faces of the 

building round the year ................................. . 

A.1.3 Orientation of the building for obtaining optimum solar 

energy in winter and min in summer. ...................... ::2. '3 

A.2. Study of the shape of the building for obtaining max solar 
energy in winter and min in summer ........................ -;23 



B. SHADING TO MINIMISE HEAT GAINS IN SUMMER 

B 1 H . . . . orlzontal Overhanglng. .................................. 'l k, 
B.1.2. Design of horizontal overhangings . ..................... Q~ 

B. 2. Vertical Fins .........................................•.. :;J. ~ 

B. 2. 1. Types of vertical fins ............•.•.................. ~ 9 
B. 2 . 2. Design of vertical fins.................................. :3 A. 

B.3 Movable Shading Devices. ................................... -0 1-

B .3.1. -Types of movable shading devices. ........................ '3 i 

B.3.2. Efficiency of movable shading devices .................... 3~. 

B.4 Conclusions. ............................................... 3'5' 

C. OPENINGS OF THE BUILDING .. 

C. 1. SlQudy of the orientation of openings with respect to Sun.. 37 
C. 1 . 1. South facing openings ..................................... 37 

C. 1. 2. East, West, North facing openings. . ....................... 31 

C. 1 .3. Roof openings - skylights. ................................ 3 ~ 

C.2 Study of the Orientation of Openings 

Wi th respect to Wind. . .................... .' .................. sq 
C. 2. 1. wind directions in Cyprus. . .....•........................ 3 ~ 

C.2.2. 

C.3. 

C.3.1 

C.3.2 

C.3.3 

C.3.4 

Orientation of openings for optimum ventilation in summer, 

and min in Winter. ...................................•.• 46 

Construction Details of Openings to minimise Heat losses. 

In winter and Heat Gains In surrnner. ...................•.. L\ 9 

Heat gains and losses by conduction-convection ........... 4~ 

Heat gains and losses by radiation (direct heat gain) .... '5'3 

Draught insulation ....................................... 5'Lf. 

Double glazing .....................•..................... '51 



D. MATERIALS AND CONSTRUCTION OF 1HE BUILDING 

D.l. Application of Thermal insulating materials and analysis of 

their properties ................................. -. . . . . . . . .• 62-

D. 1 .1 Thermal insulation to external walls. .......•....•.....•.. 6q 
D.1.2 Thermal insulation to roofs. .............................. 72-
D.1.3 Thermal insulation to floors .............................. 74 
D.1.4.Analysis of the properties of insulating materials ......... 77 

(aerated concrete, expanded perlite. 

Glass fibre, expanded polystyrene. 

D.2 Heat srorage materials. . . . . . . . . . . . . . . . . . . . . . . • . . • . • . . . . • . . . .. ~ L1 

D.3 SURFACING MATERIALS ........•.............................. ~ 6 
D .3.1. Absorbtance and emittance of surfacing materials. ...... ~6 

D.3.2. Exte.rnai surfacing materials for optimum heat gains in 

winter and minimum in summer. ..........................••...... ')5 7' 

D .. 4 • Tromb wall. .............................................. <is ~ 

D.4.1. Construction (mass wall, Glazing, insulating, shade,vents) ~~ 

D.4. 2. Operation .... . . . . . . . . . . . . •. .. . . . . . . . . . . . . . . . . .. • . .. . . . . Cj:::, 

D.4.3. Advandages and disadvantages ............................. ~ 6 

D. S. Systems to obtain natural ventilation ...................... 07 

D.S.1. Fire place ............................................•.. 97 
D.S.3. Earth pipes .............................................. <).C) 

D. 5 .:2. Stacks and roof openj"!3~........... . . . . . . . . . . . . . . . . . . . . . . . . .. g? 



-
CHAPTER TIIREf:ANALYSIS OF PASSIVE SYSTEMS OF CYPRIOT "l'RADITIONAL HOUSES. 

INTRODUCTION \00 

A .. ANALYSTS OF PASSIVE SYSTEMS OF TRADITIONAL HOUSES BUILT ON TIlE PLAINS 

A.1. General ...........................•..................•............ )0'1 

A.1 .1 Type of ',houses built in Villages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ) 02 

A. 1 .2 Type of houses builtin towns . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .. \ 0"5' 

A.2 Orienta'ti6n and Shape ....•......••..•...............•............... '07 

A. 3. Openings .............................................................. \0 'E. 
A.3.1 Opening of houses built in Villages (orientation, construction, 

opening for ventilation) •............•...•......•.•........••..... \ 09 

A. ~. 3 Openings of houses buil t:i in towns ...•.•........•..•............•.. \ I 0 

(orientation, construction, openings for ventilation) 

A.4 Materials and construction 

A.4.1 Construction of walls 

A.4.2 Construction of roofs 

A.4.3 Floor construction 

....................................... 
· ........................................ . 
· ........................................ . 
· ........................................ . 

B. ANALYSIS OF PASSIVE SYSTEMS OF HOUSES BUILT ON THE HILLS 

\\3 

,14 
\ , <6 

\'20 

B .1!. General .............................................. _. . . . . . . . . . . .. \ '2 , 

B. 2. Orientation and shape ..••....•..•....•....•..•.••••.......•..•.••• \ 23 

B.3. Openings (orientation/contruction) ••.•...•.........•...•....•.... )2<;"" 

B.4. Materials and Construction 

B.4.1. construction of walls 

B.4.2. construction of roofs 

B.4.3. construction of floors 

· ............................. , ........... . 
· ........................................ . 

C. ANALYSIS OF PASSIVE SYSTEMS OF HOUSES BUILT ON THE MOUNTAINS 

C.1. General ......................................................... 
C.2. Orientation and shape 

) 2 <;"' 

\ '2. 6 
) Z. <is 

\2 '3 

C.3. Openings (orientation/construction) .............................. , ) 33 

C.4. Materials and Construction ..•............••...................... \33 

C .4.1 construction of walls .•..•.....•...•.•.......................•... \~l4 

C .4.2. construction of roofs.: ........................... ·.·.,.·········13L( 
C.4. 3. construction of floors ...........••..................•........... ) 3 G 



CHAPTER FOUR ANALYSIS OF PASSIVE SYSTEMS IN MODERN CYPRIOT ARCHITF£TURE 

A. MRS VERA PANTEL IDES , HOUSE IN YERMASOYIA 

A. 1. General............................................................ , L\ (Q 

A.2. Orientation and Shape 

A. 3. Openmgs ............................................. '" '" '" . " .. '" " '" ... '" '" .. '" . .. .. , ~ 1 
A.3.1. South facing openings ............................................ \ "5 \ 

A.3.2. East,west and. North openings \"53 
A. 3.3. Skylight ) "5 (.). ...... '" ...... '" . '" .... '" . '" .... '" .... '" '" ... '" .. '" .... '" .. '" .. '" .. '" ....... .. 

A.4. Materials and construction..... . . . . . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . ) '56 

B.4.1. Materials and construction of walls. . .. . . . . . . . .. . . . . . . . . . . . . . . .. . \ "5 6 
B.4.2. M~terials and construction of roof and floor ..................... '~I 

B.4.3. Construction to achieve ventilation (stack effect, fire place).... \60 

, 
B. MRS M. PATTIHIS HOUSE IN NICOSIA 

B. 1. General ............................................................ . 

B.2. Orientation and Shape .. '" . '" '" ..................... '" ........... '" ... '" ................ . 

B.3. Openings .................. '" ....... '" .. '" ..... '" '" ........... '" ........ '" ................ . 

B.3.1. South facing openirlgs .................. '" ... '" ............. '" ........ '" .... '" . '" .. '" .. . 

B. 3. 2. East-west and North facing openings ............................. . 

B. 3.3. Construction of openings ......................................... . 

B.4. Materials and Construction '" '" . '" ....... '" ........... '" . '" '" ........... '" ... '" . '" 
B.4.1. Materials and construction of walls .... '" . '" '" ........................................... .. 
B.4.2. Materials and construction of roofs .......... '" ............................................... . 
B.4.3. ~futerials and construction of ground floor ....................... . 

B.4.4. Techniques for ventilation ....................................... . 

\GS 

\66 

\ b 7' 
)b7 
\rol 
\11 

\13 

li3 

\1 6 

\16 
111 



C. P. PAPADAKIS' HOUSE IN NICOSIA 

c. 1. GeIleral.......................................................... I io 

C.2. Orientation and Sl1ape .......................................... . 

C. 3. Openings 

'~.3.1. South facing openings (shadin~, construction) .................. 
~.3.2. East-West and North facing openings (shading, construction) ..•. 

c.4. Materials and Construction ...................................... 
C.4 .1. Materials and constr\!iction of the walls ....................... 
G.4.2. Materials and construction of the roof and floor .............. 
C.4.3. Constructions to achieve Y'entilation (fire place) •....•....... 

D. UNIVERSAL TOWER (Nicosia) 

Designed by the architect (David & Dika'ios) 

IKO 

1<66 
1~7 

190 

190 
19) 
19.3 

D. 1. Orienta tiOI1 and Shape .......................................... ,<3 q 

D. 2. Materials and construction .•••.••••.•••.•....•....••••.•••••...•• 1 <;)5" 

D. 3 • Openmg s ......................................................... t 9 cg 

D.4. Techniques for trentilation .••••••.....•.•.••.•.........•....•... ,(q<i 
D:t~, I. E'l<.pe.nvVH2.ntcl woV'k. Q..V\d Ai.'r !IOLLl Y'€.SLllcs ......... , ... ~OL\ 

CONC.LUSIONS . .... . .. ...•..... ,. ~O 5 

Q€FE12ENc..ES 4 ••••••••• I ...... " ••••••.•• '" ••.• ~\O 


