
Ðåñßëçøç

ÐáñïõóéÜæïíôáé ìåôñÞóåéò áåñéóìïý êôéñßùí, õðü ðñáãìáôéêÝò óõí-

èÞêåò, óôçí ÅëëÜäá. Ðñüêåéôáé ãéá ïìÜäá äÝêá (10) ìåôñÞóåùí óå

ðÝíôå (5) äéáöïñåôéêÜ êôßñéá êáôïéêßáò êáé åñãáóßáò, áðü ôá ïðïßá ôá

ôñßá (3) âñßóêïíôáé óôçí ÁôôéêÞ êáé ôá äýï (2) óôç Èåóóáëïíßêç. Ïé

ìåôñÞóåéò ðñáãìáôïðïéÞèçêáí êáôÜ ôï äåýôåñï åîÜìçíï ôïõ 1992, ìå

ôç ìÝèïäï ôçò öèßíïõóáò óõãêÝíôñùóçò áÝñéïõ äåßêôç, õðü êáíïíé-

êÝò ãéá ôçí áíôßóôïé÷ç ðåñßïäï ðåñéâáëëïíôéêÝò óõíèÞêåò. Áðü áõôÝò

ðñïÝêõøáí ôéìÝò ìåôáîý 0,49 êáé 1,66 ac/h. ÐáñïõóéÜæïíôáé, åðßóçò,

åêôéìÞóåéò ãéá ôéò óõíèÞêåò öõóéêïý áåñéóìïý ôùí êôéñßùí óôç ÷þñá

ìáò ðïõ âáóßæïíôáé óôçí áíÜëõóç ôùí ðáñáãüíôùí ðïõ ôéò äéáìïñ-

öþíïõí, äçëáäÞ ôùí êëéìáôéêþí, áñ÷éôåêôïíéêþí êáé êáôáóêåõáóôé-

êþí äåäïìÝíùí.

1. ÅÉÓÁÃÙÃÇ

Ïé ðáñÜãïíôåò, ðïõ äéáìïñöþíïõí ôéò óõíèÞêåò öõóéêïý

áåñéóìïý ôùí êôéñßùí, ìðïñïýí íá êáôáíåìçèïýí óå ôñåéò

ïìÜäåò:

l Óôçí ðñþôç ïìÜäá ðåñéëáìâÜíïíôáé ïé åðéêñáôïýóåò

ìåôåùñïëïãéêÝò óõíèÞêåò. Áðü áõôÝò, åéäéêüôåñá, ï Üíå-

ìïò êáé ç èåñìïêñáóßá ôïõ áÝñá ðñïóäéïñßæïõí ôçí éó÷ý

ôùí ìç÷áíéóìþí ðïõ ðñïêáëïýí ôá öáéíüìåíá áåñéóìïý,

äçëáäÞ, ïõóéáóôéêÜ, ôéò äéáöïñÝò ðßåóçò åêáôÝñùèåí ôùí

áíïéãìÜôùí óôï êÝëõöïò ôïõ êôéñßïõ.

l Óôç äåýôåñç ïìÜäá ðåñéëáìâÜíïíôáé ôá áñ÷éôåêôïíéêÜ

÷áñáêôçñéóôéêÜ ôïõ êôéñßïõ. Ïé äéáóôÜóåéò, ôï ó÷Þìá êáé

ç êáôáíïìÞ ôùí áíïéãìÜôùí óôï êÝëõöïò áðïôåëïýí êñß-

óéìá óôïé÷åßá áõôÞò ôçò ïìÜäáò. Åðßóçò, îå÷ùñéóôÞ

óçìáóßá Ý÷ïõí ï ðñïóáíáôïëéóìüò êáé ôá ãåùìåôñéêÜ ÷á-

ñáêôçñéóôéêÜ ôïõ êôéñßïõ, åöüóïí áõôÜ êõñßùò ðñïóäéï-

ñßæïõí ôçí êáôáíïìÞ ôùí áíåìïðéÝóåùí óôï êÝëõöïò.

l Ç ôñßôç ïìÜäá ðáñáãüíôùí áíáöÝñåôáé óôçí êáôáóêåõÞ.

Åéäéêüôåñá, áöïñÜ óôá äïìéêÜ óôïé÷åßá ôïõ êåëýöïõò,

ðïõ ùò õëéêÜ, ôñüðïò êáôáóêåõÞò, ìåôáîý ôïõò óõíáñ-

ìïãÞ, çëéêßá ê.ëð. ðñïóäéïñßæïõí ôçí áåñïðåñáôüôçôÜ

ôïõ (airtightness), áðü ôçí ïðïßá åîáñôþíôáé Üìåóá ïé

äéáöõãÝò ôïõ áÝñá (infiltration).

ÅÜí ïé ðáñáðÜíù ðáñÜãïíôåò åßíáé ãíùóôïß, ôüôå ç ðïóü-

ôçôá áåñéóìïý åíüò êôéñßïõ åßíáé èåùñçôéêÜ õðïëïãßóéìç ìå

áíáëõôéêÝò ìåèüäïõò [1, 2]. ÄåäïìÝíçò, üìùò, ôçò äõóêïëßáò

åöáñìïãÞò ðáñüìïéùí ìåèüäùí óôçí ðñÜîç, ïé ìåôñÞóåéò

ðñïóöÝñïõí áìåóüôåñåò êáé áêñéâÝóôåñåò åêôéìÞóåéò.

ÌåôñÞóåéò áåñéóìïý êôéñßùí õðü ðñáãìáôéêÝò óõíèÞêåò

ãßíïíôáé ìå ìåèüäïõò áÝñéùí äåéêôþí [3], åíþ ðñïêåéìÝíïõ

ãéá åëÝã÷ïõò, óõãêñßóåéò, ôáîéíïìÞóåéò åöáñìüæïíôáé ïé

ìÝèïäïé ðßåóçò [4].

Óôçí ÅëëÜäá, ïé ðñþôåò ìåôñÞóåéò áåñéóìïý Ýãéíáí ôï

ÓåðôÝìâñéï ôïõ 1989, óå êôßñéá ôïõ çëéáêïý ÷ùñéïý, óôç

Ëõêüâñõóç, ìå óôü÷ï ôçí áîéïëüãçóç ôçò åíåñãåéáêÞò

óõìðåñéöïñÜò ôïõò [5, 6]. Óå ðñüóöáôç åñãáóßá [7], üðïõ

åîåôÜæïíôáé ïé óõíèÞêåò ðïéüôçôáò åóùôåñéêïý áÝñá ôùí

êôéñßùí óôçí ÅëëÜäá, ðáñïõóéÜæïíôáé óõíïðôéêÜ ôá áðïôå-

ëÝóìáôá ìåôñÞóåùí áåñéóìïý ðïõ Ý÷ïõí ãßíåé óôç ÷þñá ìáò

ìÝ÷ñé ôéò áñ÷Ýò ôïõ 1996. 

Óôçí åñãáóßá ðáñïõóéÜæïíôáé ïé ìåôñÞóåéò áåñéóìïý õðü

ðñáãìáôéêÝò óõíèÞêåò, ðïõ Ýãéíáí óôï ðëáßóéï ó÷åôéêïý

ðñïãñÜììáôïò ôïõ ÊÝíôñïõ Áíáíåþóéìùí Ðçãþí ÅíÝñãåéáò

(Ê.Á.Ð.Å.). Ðñüêåéôáé ãéá äÝêá (10) óõíïëéêÜ ìåôñÞóåéò,

ðïõ ðñáãìáôïðïéÞèçêáí ìå ôç ìÝèïäï ôçò öèßíïõóáò óõãêÝ-

íôñùóçò áÝñéïõ äåßêôç, óå ðÝíôå (5) äéáöïñåôéêÜ êôßñéá.

Óôü÷ïò ôïõò õðÞñîå ç óõãêÝíôñùóç åíäåßîåùí ãéá ôéò ôéìÝò

áåñéóìïý ôùí êôéñßùí óôç ÷þñá ìáò, éêáíþí íá áîéïðïéç-

èïýí óå ðñïãñÜììáôá åîïéêïíüìçóçò åíÝñãåéáò. Åîáéôßáò

ôùí åëÜ÷éóôùí ìåôñÞóåùí áåñéóìïý ðïõ åêôåëÝóôçêáí

Ýêôïôå (2ï åîÜìçíï 1992) [7], ç óõãêåêñéìÝíç ïìÜäá ðáñá-

ìÝíåé ç ðïëõðëçèÝóôåñç êáé áíôéðñïóùðåõôéêüôåñç. Óôçí

åñãáóßá åðé÷åéñåßôáé, åðßóçò, ç äéåñåýíçóç ôùí óõíèçêþí

öõóéêïý áåñéóìïý ôùí êôéñßùí óôç ÷þñá ìáò ìå âÜóç ôá

éó÷ýïíôá óå áõôÞ êëéìáôéêÜ, áñ÷éôåêôïíéêÜ êáé êáôáóêåõá-

óôéêÜ äåäïìÝíá.

2. ÌÅÔÑÇÓÅÉÓ ÁÅÑÉÓÌÏÕ ÊÔÉÑÉÙÍ
2.1. Ôá êôßñéá 

Ôá êôßñéá, óôá ïðïßá Ýãéíáí ïé ìåôñÞóåéò áåñéóìïý, åßíáé:

l Ìßá áßèïõóá ôïõ Åñãáóôçñßïõ Êáôáóêåõþí ôïõ Ãåùñãé-

êïý Ðáíåðéóôçìßïõ Áèçíþí (Ã.Ð.Á.).
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l Ôï éóüãåéï ôùí ãñáöåßùí ôïõ ÊÝíôñïõ Áíáíåþóéìùí

Ðçãþí ÅíÝñãåéáò (Ê.Á.Ð.Å.) óôï ÐéêÝñìé ÁôôéêÞò êáé 

l Ôñåéò êáôïéêßåò, áðü ôéò ïðïßåò ïé äýï âñßóêïíôáé óôç

Èåóóáëïíßêç êáé ç ìßá óôç Âïýëá ÁôôéêÞò. 

Ç áßèïõóá ôïõ Åñãáóôçñßïõ Êáôáóêåõþí ôïõ Ã.Ð.Á.

åßíáé äéáóôÜóåùí 5,8 x 4,9 m êáé åðéêïéíùíåß, ìÝóù äßöõë-

ëçò ìåôáëëéêÞò ðüñôáò, ìå ðáñáêåßìåíç áßèïõóá äéáóôÜóå-

ùí 6,6 x 4,9 m (ó÷Þìá 1). Ïé äýï áõôÝò áßèïõóåò óõ-

íïñåýïõí êáé áðü ôéò äýï ðëåõñÝò ìå ÷þñïõò Üëëùí åñãá-

óôçñßùí ôïõ Ã.Ð.Á., ðïõ âñßóêïíôáé ðáñáôåôáãìÝíïé óå

óåéñÜ, óå ìáêñüóôåíï éóüãåéï êôßñéï, ðñïóáíáôïëéóìÝíï

êáôÜ ôç äéåýèõíóç Á-Ä (ó÷Þìá 2). Ï öÝñùí ïñãáíéóìüò ôïõ

êôéñßïõ åßíáé áðü ìðåôüí êáé ç ôïé÷ïðïéßá áðü äùäåêÜïðá

ôïýâëá ÷ùñßò ðñüóèåôç ìüíùóç. ÓåéñÜ ìåôáëëéêþí ðáñáèý-

ñùí åêôåßíåôáé óå üëï ôï ìÞêïò ôùí ôñéþí ðëåõñþí ôçò

áßèïõóáò, åíþ óôç âüñåéá ðëåõñÜ õðÜñ÷åé Ýíá óõíå÷Ýò

Üíïéãìá óôïí ôïß÷ï (ðÜíù áðü ôçí ðüñôá) ðïõ êáëýðôåôáé ìå

ìïíùôéêÜ öýëëá áðü îõëüìáëëï. Ç ðñï÷åéñüôçôá ôçò êáôá-

óêåõÞò áëëÜ êáé ïé ðïëëÝò êáêüôå÷íåò åðåìâÜóåéò, ðïõ áêï-

ëïýèçóáí, åðéâÜñõíáí óçìáíôéêÜ ôçí áåñïðåñáôüôçôá ôïõ

êåëýöïõò ôïý õðü ìÝôñçóç ÷þñïõ. ÓõãêåêñéìÝíá, ðëÞèïò

ìéêñþí êáé ìåãÜëùí áíïéãìÜôùí êáé ñùãìþí åíôïðßóôçêáí

óôá åîÞò óçìåßá: 

l Óôéò ðëåõñÝò ðñïóáñìïãÞò ôùí ðëáéóßùí ôùí êïõöùìÜ-

ôùí óôïõò ôïß÷ïõò êáé ìåôáîý ôùí êéíçôþí ìåñþí ôïõò.

l Óôéò åðáöÝò ôùí ìïíùôéêþí öýëëùí îõëüìáëëïõ ìåôáîý

ôïõò êáé ìå ôïí ôïß÷ï.

l Óå óçìåßá äéÝëåõóçò áãùãþí ìÝóá áðü ôïõò ôïß÷ïõò êáé

ôá êïõöþìáôá. Ïé áãùãïß áõôïß ðåñéëáìâÜíïõí óùëÞíåò

êáëïñéöÝñ, çëåêôñéêÜ êáëþäéá, êáëþäéá ãéá ôç óýíäåóç

åîùôåñéêþí ïñãÜíùí, áåñïóùëÞíåò ôïõ êëéìáôéóôéêïý

ìç÷áíÞìáôïò. 

l Áêüìç, õðÜñ÷ïõí äýï ðáñÜèõñá áåñéóìïý óôï êáôþôåñï

ìÝñïò ôçò ìåôáëëéêÞò ðüñôáò. 

Ôï êôßñéï ôïõ Ê.Á.Ð.Å., Ýíá ôñéþñïöï, óõíïëéêÞò Ýêôá-

óçò ðåñßðïõ 2200 m2, êáôáóêåõÜóôçêå ôï Ýôïò 1980. Ôï

1992, üôáí åðéëÝ÷ôçêå ùò Ýäñá ôïõ ÊÝíôñïõ óôçí ÁèÞíá,

Ýãéíáí óå áõôü åêôåôáìÝíåò åñãáóßåò áíáêáôáóêåõÞò. Óôï

ðëáßóéï áõôþí ôùí åñãáóéþí ï ÷þñïò ôïõ éóïãåßïõ (ðåñßðïõ

800 m2), ðïõ áñ÷éêÜ Þôáí åíéáßïò, äéáìïñöþèçêå, ìå ÷ñÞóç

ãõøïóáíßäùí, óå ãñáöåßá êáé êïéíü÷ñçóôïõò ÷þñïõò (ó÷Þìá 3).

Åðßóçò, äéáíïß÷ôçêå ðåñéìåôñéêÜ ìßá óõíå÷Þò æþíç ðáñáèý-

ñùí ìå ðüñôåò, êáôÜ äéáóôÞìáôá, ãéá åðéêïéíùíßá ìå ôï ðñï-

áýëéï. Ï öÝñùí ïñãáíéóìüò ôïõ êôéñßïõ åßíáé áðü ìðåôüí êáé

ç åîùôåñéêÞ ôïé÷ïðïéßá áðïôåëåßôáé áðü äéðëÞ óåéñÜ åîÜï-

ðùí ôïýâëùí ìå åóùôåñéêÞ ìüíùóç äéïãêùìÝíçò ðïëõóôå-

ñßíçò. Ôá êïõöþìáôá åßíáé áðü áëïõìßíéï ìå áðëÜ ôæÜìéá.

Ôï êôßñéï åßíáé êôéóìÝíï óôçí êïñõöÞ åíüò õøþìáôïò óå

áñáéïäïìçìÝíç ðåñéï÷Þ. Ïé üñïöïé âñßóêïíôáé åêôåèåéìÝíïé
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Ó÷Þìá 1: ÊÜôïøç ôïõ Åñãáóôçñßïõ Êáôáóêåõþí ôïõ Ã.Ð.Á. (Ìå

�×� óçìåéþíåôáé ç èÝóç ìÝôñçóçò).

Figure 1: Plan of Lab. of Construction at the Agricultural Univ. of

Athens. (�×� symbolizes the measurement position).

Ó÷Þìá 3: ÊÜôïøç éóïãåßïõ ôïõ êôéñßïõ ôïõ Ê.Á.Ð.Å. óôçí ÁèÞíá.

Figure 3: Plan of C.R.E.S. building�s ground floor in Athens.

Ó÷Þìá 2: Ç íüôéá üøç ôïõ Åñãáóôçñßïõ Êáôáóêåõþí ôïõ Ã.Ð.Á.

Figure 2: The south face of Lab. of Construction at the Agricultural

Univ. of Athens.



óôïí Üíåìï, áëëÜ óôï éóüãåéï, ëüãù ôùí ðåñéìåôñéêþí áíá-

÷ùìÜôùí, ïé áíåìïðéÝóåéò åßíáé ìÜëëïí áóèåíåßò. 

Ïé ôñåéò êáôïéêßåò, ðïõ áðïôÝëåóáí ôï äåßãìá ãéá ôéò

ìåôñÞóåéò, åðéëÝ÷ôçêáí ìå äéáöïñåôéêÜ êñéôÞñéá áíôéðñïóù-

ðåõôéêüôçôáò. ÄçëáäÞ:

l Åßíáé ôçò ßäéáò ðåñßðïõ êáèáñÞò åðéöÜíåéáò (50-60 m2),

ðïõ áíôéóôïé÷åß óå óôáôéóôéêÜ ðïëõðëçèÞ êëÜóç êá-

ôïéêéþí óôçí EëëÜäá.

l Áðïôåëïýíôáé áðü ôïõò ßäéïõò ÷þñïõò (2 äùìÜôéá, óáëü-

íé, êïõæßíá, ëïõôñü-WC), ìïëïíüôé äéáöÝñïõí ùò ðñïò ôç

äéáññýèìéóç.

l ÄéáöÝñïõí ùò ðñïò ôéò óõíèÞêåò Ýêèåóçò óôïí Üíåìï

(ñåôéñÝ óå áñáéïäïìçìÝíç æþíç, ðñþôïò üñïöïò óå áñáé-

ïäïìçìÝíç æþíç, ìïíïêáôïéêßá óå ðõêíïäïìçìÝíç

æþíç).

l Êáëýðôïõí åõñý öÜóìá çëéêéþí êáôáóêåõÞò (íåüäìçôç,

15 åôþí êáé 65 åôþí, êáôÜ ôï ÷ñüíï ôçò ìÝôñçóçò).

l Âñßóêïíôáé óå äýï äéáöïñåôéêÝò ðåñéï÷Ýò (ÁèÞíá êáé

Èåóóáëïíßêç) ðïõ óõãêåíôñþíïõí ôçí ðëåéïøçößá ôùí

êôéñßùí óôç ÷þñá ìáò.

ÓõãêåêñéìÝíá:

Ç ðñþôç êáôïéêßá (Á) âñßóêåôáé óôïí ðÝìðôï üñïöï

(ñåôéñÝ) ðïëõêáôïéêßáò, çëéêßáò ðåñßðïõ 15 åôþí (êáôÜ ôï

÷ñüíï ôçò ìÝôñçóçò), óôç Âïýëá ÁôôéêÞò (ó÷Þìá 4). Åßíáé

ìïíáäéêÞ êáôïéêßá óôïí üñïöï ìå áíïßãìáôá óå üëåò ôéò

ðëåõñÝò. Ï öÝñùí ïñãáíéóìüò åßíáé áðü ìðåôüí, ç åîùôåñé-

êÞ ôïé÷ïðïéßá ìðáôéêÞ áðü åîÜïðá ôïýâëá ÷ùñßò ìüíùóç, ôá

êïõöþìáôá áëïõìéíßïõ ìå ìïíÜ ôæÜìéá. Ç åõñýôåñç ðåñéï÷Þ

åßíáé áñáéïäïìçìÝíç ìå ìïíïêáôïéêßåò êáé ëßãåò ðïëõþñï-

öåò ïéêïäïìÝò, ðïõ üìùò âñßóêïíôáé óå áðüóôáóç (>30 m)

êáé åßíáé ÷áìçëüôåñåò óå ýøïò. ¸ôóé, ç êáôïéêßá åßíáé åêôå-

èåéìÝíç óå üëåò ôéò äéåõèýíóåéò ôïõ áíÝìïõ ðïõ, ëüãù ìéêñï-

êëéìáôéêþí óõíèçêþí, ðíÝïõí éó÷õñïß óôçí ðåñéï÷Þ. Ç

áåñïðåñáôüôçôá ôïõ êåëýöïõò åßíáé áõîçìÝíç åîáéôßáò ôçò

áðëÞò êáôáóêåõÞò êáé ôçò öèïñÜò ôïõ ÷ñüíïõ. ÓõãêåêñéìÝíá,

åíôïðßóôçêáí áíïßãìáôá äéáöõãþí óôá åîùôåñéêÜ êïõöþìá-

ôá (êõñßùò óôï ðáñÜèõñï ôïõ ëïõôñïý), ôïí áðïññïöçôÞñá

ôçò êïõæßíáò êáé ôï ôæÜêé. Ôï ãåãïíüò áõôü, óå óõíäõáóìü ìå

ôï åðéêñáôïýí ìïíôÝëï äéáìðåñïýò áåñéóìïý, äéêáéïëïãïýí

ãåíéêÜ áõîçìÝíåò ôéìÝò áåñéóìïý ôçò êáôïéêßáò, üðùò åîÜë-

ëïõ åðéâåâáéþíåôáé êáé áðü ôçí åìðåéñßá ôùí åíïßêùí. 

Ç äåýôåñç êáôïéêßá (Â) âñßóêåôáé óôïí ðñþôï üñïöï

íåüäìçôçò (êáôÜ ôï ÷ñüíï ôçò ìÝôñçóçò) ôåôñáþñïöçò ïé-

êïäïìÞò óôçí ÊáëáìáñéÜ Èåóóáëïíßêçò (ó÷Þìá 5). Ðñüêåé-

ôáé ãéá êôßñéï ðñïóåãìÝíçò êáôáóêåõÞò, ìå öÝñïíôá ïñãáíé-

óìü áðü ìðåôüí, åîùôåñéêÞ äéðëÞ ôïé÷ïðïéßá ìå åóùôåñéêÞ

ìüíùóç äéïãêùìÝíçò ðïëõóôåñßíçò êáé êïõöþìáôá áëïõìé-

íßïõ ìå äéðëÜ ôæÜìéá. ÏñéóìÝíåò êáôáóêåõáóôéêÝò áôÝëåéåò,

ðïõ ó÷åôßæïíôáé ìå ôçí áåñïðåñáôüôçôá ôïõ êåëýöïõò, åíôï-

ðßóôçêáí êõñßùò óôçí ðñïóáñìïãÞ ôùí ðëáéóßùí ôùí êïõ-

öùìÜôùí óôïõò ôïß÷ïõò. Ðáñ� üëï ðïõ ç åõñýôåñç ðåñéï÷Þ

åßíáé áñáéïäïìçìÝíç, ôñåéò ïéêïäïìÝò �ðñïóôáôåýïõí� áðü

ôïí Üíåìï áíôßóôïé÷åò ðëåõñÝò ôïõ êôéñßïõ êáé ìüíï ç áíá-

ôïëéêÞ åßíáé åëåýèåñç óå ìåãÜëç áðüóôáóç (ó÷Þìá 6). Åîáé-

ôßáò áõôïý áëëÜ êáé ôïõ ÷áìçëïý õøüìåôñïõ, ïé áíåìïðéÝ-

óåéò óôï êÝëõöïò ôïõ äéáìåñßóìáôïò åßíáé ãåíéêÜ áóèåíåßò.

Ôï äéáìÝñéóìá Ý÷åé áíïßãìáôá óå äýï áíôßèåôåò ðëåõñÝò.

Áðü ôçí åìðåéñßá ôùí åíïßêùí ðñïêýðôåé üôé ï áåñéóìüò ôïõ

õðü óõíèÞêåò áóèåíïýò áíÝìïõ åßíáé óõ÷íÜ áíåðáñêÞò,

ãåãïíüò ðïõ áíôéìåôùðßæåôáé ìå ôçí åðÝìâáóÞ ôïõò (Üíïéãìá

ðáñáèýñùí).

Ôï ôñßôï êôßñéï (Ã) åßíáé éóüãåéá êáôïéêßá ìå õðüãåéï

óôçí ðåñéï÷Þ Áñåôóïý Èåóóáëïíßêçò (ó÷Þìá 7). Ðñüêåéôáé

ãéá ðáëáéü êôßñéï (Üíù ôùí 65 åôþí) ìå åîùôåñéêÞ öÝñïõóá

ìðáôéêÞ ôïé÷ïðïéßá áðü åîÜïðá ôïýâëá, ÷ùñßò ìüíùóç. Ôá

êïõöþìáôá åßíáé îýëéíá. Îýëéíç åßíáé, åðßóçò, ç ôåôñÜêëéíç

óôÝãç, êáèþò êáé ôï äÜðåäï ðÜíù áðü ôï ëéèüêôéóôï õðüãåéï.

Ôá ôåëåõôáßá ôñßá ÷ñüíéá, ðñéí áðü ôç ìÝôñçóç, ðáñÝìåíå

áêáôïßêçôï. ÐáñÜ ôáýôá, äåí äéáðéóôþèçêáí Ýíôïíá äåßãìá-

ôá êáôáóôñïöþí óôï êÝëõöüò ôïõ. ÅíäåéêôéêÜ, üëá ôá ôæÜìéá

óôá ðáñÜèõñá Þôáí áêÝñáéá êáé ç êåñáìïóêåðÞò óôÝãç äéá-

ôçñïýíôáí óå êáëÞ êáôÜóôáóç. Ç ðõêíÞ âëÜóôçóç óôïí

êÞðï, ðïõ ðåñéâÜëëåé ôï êôßñéï, áëëÜ êáé ïé ðïëõþñïöåò

ïéêïäïìÝò, ìå ôéò ïðïßåò óõíïñåýåé ðåñéìåôñéêÜ, ôï �ðñïöõ-

ëÜóóïõí� áðü üëåò ôéò äéåõèýíóåéò ôïõ áíÝìïõ. Áíïßãìáôá

õðÜñ÷ïõí óå üëåò ôéò ðëåõñÝò ôïõ êåëýöïõò (ó÷Þìá 7). 

2.2. Åîïðëéóìüò 

Óå üëåò ôéò ìåôñÞóåéò ùò âáóéêüò åîïðëéóìüò ÷ñçóéìï-

ðïéÞèçêå Ýíáò öïñçôüò áíáëõôÞò áåñßùí (áêñßâåéá: ±15 %)

êáé ìéá ìåôáëëéêÞ ïâßäá 20 l ãéá ôç ìåôáöïñÜ ôïõ áÝñéïõ äåß-

êôç (Í2Ï Þ SF6) õðü ðßåóç. 

Óôï êôßñéï ôïõ Ê.Á.Ð.Å. äåí ÷ñçóéìïðïéÞèçêáí Üëëá

üñãáíá. Åäþ, ïé ìåôñÞóåéò áåñéóìïý Ýãéíáí ôáõôü÷ñïíá ìå

ìåôñÞóåéò óõãêåíôñþóåùí öïñìáëäåàäçò óôï åóùôåñéêü ôïõ

êôéñßïõ, ãéá íá äéåñåõíçèåß ï âáèìüò óõó÷ÝôéóÞò ôïõò [8].

Óôçí ðåñßðôùóç ôïõ Åñãáóôçñßïõ Êáôáóêåõþí ôïõ

Ã.Ð.Á. ÷ñçóéìïðïéÞèçêáí, áðü ôá ìüíéìá åãêáôåóôçìÝíá

óôï äþìá ôïõ êôéñßïõ ìåôåùñïëïãéêÜ üñãáíá, Ýíá èåñìüìå-

ôñï áíôßóôáóçò ãéá ôç ìÝôñçóç ôçò èåñìïêñáóßáò ðåñéâÜë-

ëïíôïò êáé Ýíá áíåìüìåôñï ìå êýðåëëá (áêñßâåéá: ± max 

[1%, 0.1 m/s]). Ôá üñãáíá áõôÜ, êáèþò êáé ï áíáëõôÞò

áåñßùí, Þôáí óåéñéáêÜ óõíäåäåìÝíá ìå õðïëïãéóôÞ, üðïõ ïé

åíäåßîåéò ôïõò êáôáãñÜöïíôáí óõíå÷þò. Ãéá ôç ìÝôñçóç ôçò

åóùôåñéêÞò èåñìïêñáóßáò ÷ñçóéìïðïéÞèçêå Ýíá ìåôåùñïëï-

ãéêü èåñìüìåôñï õäñáñãýñïõ, ôïõ ïðïßïõ ïé åíäåßîåéò óçìåé-

þíïíôáí êÜèå 5 ëåðôÜ.

Óôá êôßñéá ôùí êáôïéêéþí ÷ñçóéìïðïéÞèçêå ï åëÜ÷éóôïò

êáé áðëïýóôåñïò åîïðëéóìüò ðïõ áðáéôåß ç åöáñìïãÞ ôçò
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ìåèüäïõ. ÓõãêåêñéìÝíá, ÷ñçóéìïðïéÞèçêå Ýíá ìåôåùñïëïãéêü

èåñìüìåôñï õäñáñãýñïõ ãéá ôç ìÝôñçóç ôçò åóùôåñéêÞò êáé

åîùôåñéêÞò èåñìïêñáóßáò êáé Ýíá áíåìüìåôñï ÷åéñüò ìå

êýðåëëá ãéá ôç ìÝôñçóç ôçò ôá÷ýôçôáò ôïõ áíÝìïõ. Ïé åíäåß-

îåéò üëùí ôùí ïñãÜíùí, óõìðåñéëáìâáíïìÝíïõ ôïõ áíáëõôÞ

áåñßùí, óçìåéþíïíôáí êÜèå 5 ëåðôÜ. Ïé åðéëïãÝò áõôÝò,

ìïëïíüôé Ý÷ïõí áñíçôéêÝò óõíÝðåéåò óôçí áêñßâåéá êáé ôåê-

ìçñßùóç ôùí áðïôåëåóìÜôùí, åîáóöÜëéæáí ôçí åýêïëç

ìåôáöïñÜ êáé ëåéôïõñãßá ôïõ åîïðëéóìïý, óõìâÜëëïíôáò,

ðáñÜëëçëá, óôçí åîáãùãÞ óõìðåñáóìÜôùí ãéá ôéò äõíáôü-

ôçôåò åêôÝëåóçò åêôåôáìÝíùí ðñïãñáììÜôùí ìåôñÞóåùí. 

2.3. Äéáäéêáóßá

Ðñéí áðü êÜèå ìÝôñçóç åëÝã÷ïíôáí êáé Ýêëåéíáí üëåò ïé

ðüñôåò êáé ôá ðáñÜèõñá óôï êÝëõöïò ôïý ðñïò ìÝôñçóç

÷þñïõ (ïé åóùôåñéêÝò ðüñôåò äéáôçñïýíôáí áíïéêôÝò). Óå

üëåò ôéò ðåñéðôþóåéò, ç äéáäéêáóßá ðåñéåëÜìâáíå åëåõèÝñù-

óç ìéêñÞò ðïóüôçôáò áÝñéïõ äåßêôç (SF6 Þ N2O) óôï ÷þñï

êáé áíáôÜñáîç ôïõ áÝñá, þóôå íá åðÝëèåé êáôÜ ôï äõíáôüí

ïìïéüìïñöç áíÜìéîÞ ôïõ. Ìå ôçí áðïêáôÜóôáóç ôçò çñå-

ìßáò ôïõ áÝñá Üñ÷éæå ç êõñßùò ìÝôñçóç ðïõ óõíßóôáôï óôçí

ðáñáêïëïýèçóç êáé êáôáãñáöÞ ôçò öèßíïõóáò åîÝëéîçò ôùí

óõãêåíôñþóåùí ôïõ áÝñéïõ äåßêôç óå óôáèåñü óçìåßï ôïõ

÷þñïõ. Óôï äéÜóôçìá áõôü, ðïõ äéáñêïýóå ðåñßðïõ ìåôáîý

ìéóÞò êáé ìéÜìéóçò þñáò, ãéá ôçí ðëçñÝóôåñç, óýìöùíá ìå

ôéò ó÷åôéêÝò ðñïäéáãñáöÝò, ôåêìçñßùóç [ð.÷. 9, 10], êáôá-

ãñÜöïíôáí, ìå ôïí êáôÜ ðåñßðôùóç äéáèÝóéìï åîïðëéóìü, ïé

ôéìÝò åóùôåñéêÞò êáé åîùôåñéêÞò èåñìïêñáóßáò êáé áíÝìïõ

(äéåýèõíóç êáé ôá÷ýôçôá).

Ôá áðïôåëÝóìáôá, üðùò áõôÜ ðñïêýðôïõí áðü ôçí êëßóç

ôçò åõèåßáò åëá÷ßóôùí ôåôñáãþíùí ôùí ëïãáñßèìùí ôùí

óõãêåíôñþóåùí ôïõ áÝñéïõ äåßêôç [3], áíôéðñïóùðåýïõí ôï

ñõèìü åíáëëáãÞò óôï óõãêåêñéìÝíï óçìåßï äåéãìáôïëçøßáò

ôïõ áÝñá, êáôÜ ôçí áíôßóôïé÷ç ÷ñïíéêÞ ðåñßïäï êáé õðü ôéò

äåäïìÝíåò óõíèÞêåò ôïõ ðåéñÜìáôïò. ÅðïìÝíùò, ãéá ìåãáëý-
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Ó÷Þìá 4: ÊÜôïøç ôçò êáôïéêßáò Á óôç Âïýëá.

Figure 4: Plan of house A at Voula, Attica.

Ó÷Þìá 7: ÊÜôïøç ôçò êáôïéêßáò Ã óôçí Áñåôóïý Èåóóáëïíßêçò.

Figure 7: Plan of house Ã at Aretsou, Thessaloniki.

Ó÷Þìá 5: ÊÜôïøç ôçò êáôïéêßáò Â óôçí ÊáëáìáñéÜ Èåóóáëïíßêçò.

Figure 5: Plan of house B at Kalamaria, Thessaloniki.

Ó÷Þìá 6: Ç áíáôïëéêÞ üøç ôçò êáôïéêßáò Â óôçí ÊáëáìáñéÜ Èåó-

óáëïíßêçò.

Figure 6: The east face of house B at Kalamaria, Thessaloniki.



ôåñç áîßá ôùí áðïôåëåóìÜôùí äüèçêå ðñïóï÷Þ, þóôå ç èÝóç

äåéãìáôïëçøßáò íá åßíáé áíôéðñïóùðåõôéêÞ êáé, åðßðëÝïí, ïé

åðéêñáôïýóåò ðåñéâáëëïíôéêÝò óõíèÞêåò (èåñìïêñáóßá, Üíå-

ìïò) íá ðñïóåããßæïõí êáôÜ ôï äõíáôüí ôéò êáíïíéêÝò (nor-

mal) óôç èÝóç ôïý õðü ìÝôñçóç êôéñßïõ.

2.4. ÁðïôåëÝóìáôá

Óôï ÅñãáóôÞñéï Êáôáóêåõþí ôïõ Ã.Ð.Á. ðñáãìáôïðïéÞ-

èçêáí äýï ìåôñÞóåéò:

l Ç ðñþôç Ýãéíå ôï ðñùß ôçò 2áò Áõãïýóôïõ 1992. Ìå ôçí

Ýêëõóç ôïõ áÝñéïõ äåßêôç (SF6) äéáêüðçêå ç ëåéôïõñãßá

ôçò êëéìáôéóôéêÞò ìïíÜäáò, ïðüôå ç èåñìïêñáóßá ôïõ

áÝñá óôï åóùôåñéêü ôïõ ÷þñïõ Üñ÷éóå íá áõîÜíåé óôá-

äéáêÜ. Ï óõíïëéêüò ÷ñüíïò ìåôñÞóåùí Þôáí ðåñßðïõ ìéÜ-

ìéóç þñá êáé ðåñéåëÜìâáíå ðáñáêïëïýèçóç êáé êáôá-

ãñáöÞ ôçò ìåôáâïëÞò ôçò åóùôåñéêÞò êáé åîùôåñéêÞò

èåñìïêñáóßáò, ôçò ôá÷ýôçôáò ôïõ áíÝìïõ êáé ôçò óõãêÝ-

íôñùóçò ôïõ äåßêôç (ó÷Þìáôá 8á, â, ã). 

Óôï äéÜãñáììá ìåôáâïëÞò ôùí ëïãáñßèìùí ôçò óõãêÝ-

íôñùóçò ôïõ äåßêôç, lnc, ðñïò ôï ÷ñüíï, äéáêñßíïõìå ôñåéò

ðåñéï÷Ýò ðïõ áíôéðñïóùðåýïõí äéáöïñåôéêÝò óõíèÞêåò áåñé-

óìïý ôïõ ÷þñïõ (ó÷Þìá 8ã). ÓõãêåêñéìÝíá, ôá ðñþôá 20

ëåðôÜ ðáñáôçñïýìå ìßá âáèìéáßá ðôþóç ôçò ðïóüôçôáò

áåñéóìïý ùò áðïôÝëåóìá ôçò ôá÷åßáò óýãêëéóçò ôùí èåñìï-

êñáóéþí (åóùôåñéêÞò êáé åîùôåñéêÞò) êáé áíÜëïãçò åîáóèÝ-

íçóçò ôïõ ðáñÜãïíôá èåñìïóéöùíéóìïý (stack effect). Óôç

óõíÝ÷åéá, ðåñßðïõ ãéá ìßá þñá, Ý÷ïõìå åîïìÜëõíóç ôùí

ôéìþí ðïõ áíôáíáêëÜ ôç ó÷åôéêÞ óôáèåñïðïßçóç ôçò äéáöï-

ñÜò èåñìïêñáóßáò (±1 °C). ÔÝëïò, ôá ôåëåõôáßá 15 ëåðôÜ ôçò

ìÝôñçóçò ÷áñáêôçñßæåé Ýíôïíç áõîïìåßùóç ôçò ðïóüôçôáò

áåñéóìïý. Ç ìåôáâïëÞ áõôÞ åßíáé ôå÷íçôÞ êáé ðñïÞëèå áðü

ôçí áýîçóç ôïõ óôñïâéëéóìïý ôïõ áÝñá óôï åóùôåñéêü ôïõ
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8á) 8â)

8ã) 8ä)

Ó÷Þìá 8: ÄéáãñÜììáôá ìåôáâïëÞò á) ôçò åóùôåñéêÞò êáé åîùôåñéêÞò èåñìïêñáóßáò, â) ôçò ôá÷ýôçôáò ôïõ áíÝìïõ, ã) ôùí óõãêåíôñþóåùí ôïõ

áÝñéïõ äåßêôç êáé ä) ôùí ëïãáñßèìùí ôùí óõãêåíôñþóåùí ôïõ áÝñéïõ äåßêôç êáôÜ ôç ìÝôñçóç ôçò 2/8/92 óôï ÅñãáóôÞñéï Êáôáóêåõþí ôïõ Ã.Ð.Á.

Figure 8: Time variation of á) indoor and outdoor temperature, â) wind speed, ã) tracer gas concentration and ä) natural logarithm of con-

centration during the 2/8/92 measurements at the Lab. of Construction at the Agriculture Univ. of Athens.



÷þñïõ, üôáí êáôÜ ôï áíôßóôïé÷ï äéÜóôçìá ðáñÝìåéíå áíïéêôÞ

ç ðüñôá. Ç ðïóüôçôá áåñéóìïý ôçò áßèïõóáò óôï åíäéÜìåóï

÷ñïíéêü äéÜóôçìá õðïëïãßóôçêå ßóç ìå 1,59 ± 0,03 ac/h. 

l Ç äåýôåñç ìÝôñçóç Ýãéíå óôïí ßäéï ÷þñï ôçí åðüìåíç

ìÝñá, ÷ùñßò íá äéáêïðåß ç ëåéôïõñãßá ôïõ êëéìáôéóôéêïý.

Ôç öïñÜ áõôÞ ùò áÝñéïò äåßêôçò ÷ñçóéìïðïéÞèçêå ôï

Í2Ï. ÄéÞñêåóå ëéãüôåñï áðü ìéÜìéóç þñá êáé ðåñéåëÜì-

âáíå ðáñáêïëïýèçóç êáé êáôáãñáöÞ ôçò ìåôáâïëÞò ùò

ðñïò ôï ÷ñüíï ôùí éäßùí ðáñáìÝôñùí (ó÷Þìá 9). Óôçí

ðåñßðôùóç áõôÞ, ç ðïóüôçôá áåñéóìïý õðïëïãßóôçêå ßóç

ìå 1,66 ± 0,01 ac/h.

Ïé ìåôñÞóåéò óôï êôßñéï ôïõ Ê.Á.Ð.Å. Ýãéíáí ôéò ðñùéíÝò

þñåò ôùí 12 Ïêôùâñßïõ êáé 17 Íïåìâñßïõ 1992, ìå ÷ñÞóç

SF6 ùò áÝñéïõ äåßêôç. Ëüãù ôçò ìåãÜëçò Ýêôáóçò ôïõ ÷þñïõ

Ýãéíáí äýï ìåôñÞóåéò, óôéò èÝóåéò Á êáé Â, ðïõ åðéëÝ÷ôçêáí

ùò áíôéðñïóùðåõôéêÝò ôùí åóùôåñéêþí êáé ðåñéöåñåéáêþí

äùìáôßùí áíôßóôïé÷á (ó÷Þìá 3). Óôá äåýôåñá, ëüãù ôçò Üìå-

óçò ãåéôíßáóçò ðñïò ôï êÝëõöïò, ïé ôéìÝò áåñéóìïý âñÝèçêáí

êáôÜ 10 - 15 % ìåãáëýôåñåò. ÓõãêåêñéìÝíá, óôéò 12 Ïêôù-

âñßïõ ç ôéìÞ áåñéóìïý óôç èÝóç Â õðïëïãßóôçêå 0,57 ± 0,05,

Ýíáíôé 0,50 ± 0,10 ac/h óôç èÝóç Á, åíþ óôéò 17 Íïåìâñßïõ

ç ôéìÞ óôç èÝóç Â õðïëïãßóôçêå 0,60 ± 0,03, Ýíáíôé 0,54 ±

0,04 ac/h óôç èÝóç Á (ó÷Þìá 10).

Óôéò ìåôñÞóåéò áåñéóìïý ôùí êáôïéêéþí ùò áÝñéïò äåß-

êôçò ÷ñçóéìïðïéÞèçêå ôï N2O (ó÷Þìá 11). Ôá áðïôåëÝóìá-

ôÜ ôïõò ðáñïõóéÜæïíôáé óõíïðôéêÜ óôïí ðßíáêá 1. Óôïí ßäéï

ðßíáêá, ïé ìÝóåò ôéìÝò èåñìïêñáóßáò (åóùôåñéêÞò êáé åîùôå-

ñéêÞò) êáé ôá÷ýôçôáò ôïõ áíÝìïõ õðïëïãßóôçêáí ùò ìÝóïé

üñïé ôùí áíôßóôïé÷ùí áíÜ ðåíôÜëåðôï ôéìþí ôïõò.

Ïé ôéìÝò áåñéóìïý ôùí êôéñßùí êáôïéêßáò, óõãêñéíüìåíåò

ìåôáîý ôïõò, öáßíåôáé íá áíôáíáêëïýí åýëïãá ôçí éó÷ý ôùí

ìç÷áíéóìþí ðïõ ðñïêáëïýí ôá ó÷åôéêÜ öáéíüìåíá (êõñßùò

ôçí Ýíôáóç ôïõ áíÝìïõ) êáôÜ ôï ÷ñüíï ôçò ìÝôñçóçò, êáèþò

êáé ôçí ðïéüôçôá, ùò åíäåéêôéêÞ ôçò áåñïðåñáôüôçôáò, ôïõ

êåëýöïõò ôùí êôéñßùí. 
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9á) 9â)

9ã) 9ä)

Ó÷Þìá 9: ÄéáãñÜììáôá ìåôáâïëÞò á) ôçò åóùôåñéêÞò êáé åîùôåñéêÞò èåñìïêñáóßáò, â) ôçò ôá÷ýôçôáò ôïõ áíÝìïõ, ã) ôùí óõãêåíôñþóåùí ôïõ

áÝñéïõ äåßêôç êáé ä) ôùí ëïãáñßèìùí ôùí óõãêåíôñþóåùí ôïõ áÝñéïõ äåßêôç êáôÜ ôç ìÝôñçóç ôçò 3/8/92 óôï ÅñãáóôÞñéï Êáôáóêåõþí ôïõ Ã.Ð.Á.

Figure 9: Time variation of á) indoor and outdoor temperature, â) wind speed, ã) tracer gas concentration and ä) natural logarithm of con-

centration during the 3/8/92 measurements at the Lab. of Construction at the Agriculture Univ. of Athens.
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Ó÷Þìá 10: ÄéáãñÜììáôá ìåôáâïëÞò ôùí ëïãáñßèìùí ôùí óõãêå-

íôñþóåùí ôïõ áÝñéïõ äåßêôç ìå ôï ÷ñüíï, êáôÜ ôéò ìåôñÞóåéò áåñé-

óìïý óôï êôßñéï ôïõ Ê.Á.Ð.Å. (Óôï äéÜãñáììá óçìåéþíïíôáé ïé åîé-

óþóåéò ôùí åõèåéþí åëá÷ßóôùí ôåôñÜãùíùí).

Figure 10: Natural logarithms of tracer gas concentrations versus

time during ventilation measurements at C.R.E.S.�s building, in

Athens.

Ðßíáêáò 1: ÁðïôåëÝóìáôá ìåôñÞóåùí áåñéóìïý êôéñßùí êáôïéêéþí.

Table 1: Results of ventilation measurements in residence buildings.

3. Ó×ÏËÉÁÓÌÏÓ

Ôá áðïôåëÝóìáôá ôùí ìåôñÞóåùí, ðïõ ðåñéãñÜöçêáí,

ëüãù ôïõ ìéêñïý äåßãìáôïò, áðü ôï ïðïßï ðñïÝñ÷ïíôáé, áë-

ëÜ êáé ôùí åëëåßøåùí óôçí ôåêìçñßùóÞ ôïõò, äåí ìðïñïýí

íá èåùñçèïýí áíôéðñïóùðåõôéêÜ ôùí êôéñßùí êáôïéêßáò êáé

åñãáóßáò ðïõ ÷ñçóéìïðïéïýí óõóôÞìáôá öõóéêïý áåñéóìïý,

äçëáäÞ ôçò ìåãÜëçò ðëåéïøçößáò ôùí êôéñßùí óôç ÷þñá ìáò.

¸ôóé, ç ÷ñçóéìüôçôÜ ôïõò ðåñéïñßæåôáé óôïí åìðëïõôéóìü

ôïõ ó÷åôéêïý áñ÷åßïõ ôéìþí áåñéóìïý êôéñßùí. Ôï áñ÷åßï

áõôü, ãéá ëüãïõò ðïõ ó÷åôßæïíôáé ìå ôï êüóôïò êáé ôçí ðïëõ-

ðëïêüôçôá ôùí ìåôñÞóåùí, ðáñáìÝíåé óôç ÷þñá ìáò öôù÷ü

êáé áðñüóöïñï ãéá ðáñáãùãÞ áîéüðéóôùí óôáôéóôéêþí áðï-

ôåëåóìÜôùí.

¼ìùò, åßíáé åíäéáöÝñïí íá åñåõíÞóïõìå ôçí áäõíáìßá

åêôßìçóçò ôùí óõíèçêþí áåñéóìïý ôùí êôéñßùí óôç ÅëëÜäá

ìå ÷ñÞóç áñéèìçôéêþí äåäïìÝíùí  áí ìðïñïýí íá áìâëý-

íïõí åíáëëáêôéêÝò, ðïéïôéêÝò êáôÜ âÜóç, ðñïóåããßóåéò. Ó÷å-

ôéêÜ, áíáëýïíôáò ôá êëéìáôéêÜ, áñ÷éôåêôïíéêÜ êáé êáôá-

óêåõáóôéêÜ äåäïìÝíá óôçí ÅëëÜäá ðïõ, üðùò åîçãÞèçêå,

áíôéðñïóùðåýïõí ôéò êáôçãïñßåò ðáñáãüíôùí ðïõ äéáìïñ-

öþíïõí ôéò óõíèÞêåò áåñéóìïý ôùí êôéñßùí, ìðïñïýìå íá

ðáñáôçñÞóïõìå:

Ôï ìåóïãåéáêïý ôýðïõ êëßìá [11], ðïõ åðéêñáôåß êáé óôéò

ôñåéò êëéìáôéêÝò æþíåò (Á, Â êáé Ã), óôéò ïðïßåò åßíáé óõì-

âáôéêÜ äéáéñåìÝíç ç ÷þñá, ÷áñáêôçñßæåôáé áðü óõíèÞêåò

ðïõ åí ãÝíåé óõíôåëïýí óå ìÝóåò åíåñãåéáêÝò áðþëåéåò,

ëüãù áåñéóìïý, ìéêñüôåñåò áðü ôéò áíôßóôïé÷åò Üëëùí

÷ùñþí âïñåéüôåñùí ãåùãñáöéêþí ðëáôþí [12, 13]. Ïé ßäéåò

óõíèÞêåò óõíåðÜãïíôáé ó÷åôéêÜ áóèåíÝóôåñåò ôéìÝò ôùí

öõóéêþí áéôßùí ðïõ ðñïêáëïýí ôá öáéíüìåíá áåñéóìïý

(áíåìïðßåóç, èåñìïóéöùíéóìüò) [14]. Åîáéôßáò áõôïý ïé

ìÝóåò ôéìÝò áåñéóìïý ôùí êôéñßùí óôç ÷þñá ìáò åßíáé ìé-

êñüôåñåò áðü ôéò áíôßóôïé÷åò óå êôßñéá éóïäýíáìçò áåñï-

ðåñáôüôçôáò êåëýöïõò, ðïõ üìùò âñßóêïíôáé óå êëéìáôéêÜ

äõóìåíÝóôåñåò ðåñéï÷Ýò (ð.÷. âïñåéüôåñá ãåùãñáöéêÜ

ðëÜôç). Åðßóçò, ç Ýíôïíç áóôéêïðïßçóç ôùí ôåëåõôáßùí

äåêáåôéþí Ý÷åé Þäç ùò óõíÝðåéá üôé ìåãÜëï ìÝñïò ôùí êôé-

ñßùí âñßóêïíôáé õðü ôçí åðéññïÞ êëßìáôïò áóôéêïý ôýðïõ

[11]. Ôï êëßìá áõôü óõíäÝåôáé ìå öáéíüìåíá (ð.÷. íçóßäåò

èåñìüôçôáò, ìåãÜëç ôñá÷ýôçôá åäÜöïõò, áÝñéá ñýðáíóç),

ðïõ áö� åíüò óõíåðÜãïíôáé ðåñáéôÝñù åîáóèÝíçóç ôùí

öõóéêþí áéôßùí ðïõ ðñïêáëïýí áåñéóìü, áö� åôÝñïõ äå

ðåñéïñßæïõí ôéò åõåñãåôéêÝò éäéüôçôÝò ôïõ [14]. Óôéò åðéäñÜ-

óåéò ôïõ êëßìáôïò èá ðñÝðåé, åðßóçò, íá óõíåêôéìçèïýí ïé

áõîçìÝíåò áíÜãêåò óå äñïóéóìü, ðïõ óçìåéþíïíôáé óå ðïë-

ëÝò ðåñéï÷Ýò ôçò ÷þñáò, ãéá ìåãÜëç ÷ñïíéêÞ äéÜñêåéá [15].

Ç ðáñáäïóéáêÞ áñ÷éôåêôïíéêÞ óôç ÷þñá ìáò (üðùò óå

êÜèå ÷þñá) óôï÷åýåé óôç âÝëôéóôç áîéïðïßçóç ôùí êëéìá-

ôéêþí åðéäñÜóåùí ãéá ôçí åîáóöÜëéóç óõíèçêþí Üíåóçò êáé

õãéåéíÞò óôï åóùôåñéêü ôùí êôéñßùí. Óôï ðëáßóéï áõôü åíóù-

ìáôþíåé óôïé÷åßá ðïõ åããõþíôáé éêáíïðïéçôéêÝò óõíèÞêåò

öõóéêïý áåñéóìïý ôïõò [16]. Ç áðïìÜêñõíóç áðü ôéò áñ÷Ýò

ôçò ðáñáäïóéáêÞò áñ÷éôåêôïíéêÞò, ðïõ óå ìåãÜëï âáèìü

óõìâáäßæåé ìå ôçí áóôéêïðïßçóç, áíáðüöåõêôá áíôáíáêëÜ

êáé óôá ÷áñáêôçñéóôéêÜ åêåßíá ôùí êôéñßùí ðïõ ðáñåìâáß-

íïõí óôéò äéåñãáóßåò öõóéêïý áåñéóìïý ôïõò. ÓõãêåêñéìÝíá,

ïñéóìÝíá áðü ôá óôïé÷åßá, ðïõ åðçñåÜæïõí ôéò óõíèÞêåò

áåñéóìïý óôçí áóôéêïý ôýðïõ ðïëõêáôïéêßá, ðïõ åðéêñáôåß

ùò êôéñéáêüò ôýðïò óôéò ðåñéóóüôåñåò åëëçíéêÝò ðüëåéò,

åßíáé ôá åîÞò: 

l ðñéóìáôéêÞ (ïñèïãþíéá) óôåñåïìåôñßá,

l ó÷åôéêÜ ìéêñüò üãêïò, 

l óôáèåñÜ ýøç åðÜëëçëùí ïñüöùí,

l êëéìáêïóôÜóéï óôïí ðõñÞíá,

l ðåñßðïõ ôåôñáãùíéêÝò êáôüøåéò,

l ó÷åôéêÜ ìéêñÝò äéáóôÜóåéò äùìáôßùí,

l ðïëëÜ áíïßãìáôá, ïìïéüìïñöá êáôáíåìçìÝíá óôéò üøåéò, 

l áíïßãìáôá óõíÞèùò óå äýï áíôßèåôåò üøåéò,

l åðÜëëçëïé ðñüâïëïé óôéò üøåéò.



Ãéá ðïëëÜ áðü ôá ðáñáðÜíù óôïé÷åßá, ìïëïíüôé åßíáé åðé-

óöáëÝò íá áîéïëïãçèïýí áíåîÜñôçôá áðü ôéò åðéêñáôïýóåò

óõíèÞêåò, èá ìðïñïýóå íá õðïóôçñé÷èåß üôé óõìâÜëëïõí

èåôéêÜ (áðü ðïéïôéêÞ êáé ðïóïôéêÞ Üðïøç) óôïí áåñéóìü ôùí

åóùôåñéêþí ÷þñùí [16]. ÄçëáäÞ, óôá êôßñéá üðïõ óõíáíôþ-

íôáé, åîáóöáëßæïõí, õðü äåäïìÝíåò ðåñéâáëëïíôéêÝò óõíèÞ-

êåò êáé áåñïðåñáôüôçôá ôïõ êåëýöïõò, ó÷åôéêÜ áõîçìÝíåò

ôéìÝò áåñéóìïý êáé éêáíïðïéçôéêÞ áíÜìéîç ôùí åíáëëáóóü-

ìåíùí áÝñéùí ìáæþí.

Óôïí ôïìÝá ôçò êáôáóêåõÞò, ç ÷ñÞóç ôïõ ÷õôïý óêõñï-

äÝìáôïò êáé ôùí ôïýâëùí, ðïõ ôéò ôåëåõôáßåò äåêáåôßåò åðé-

êñáôåß óôçí ÅëëÜäá, óõíåðÜãåôáé ãåíéêÜ áåñïóôåãÞ êåëýöç

[12]. Áðü ó÷åôéêÝò ìåëÝôåò óå êôßñéá äéáöüñùí ôýðùí ôïõ

åîùôåñéêïý ðñïÝêõøå üôé ôá ìåãáëýôåñá ðïóÜ äéáöõãþí ôïõ

áÝñá áíôéóôïé÷ïýí óôéò åîÞò êáôçãïñßåò áíïéãìÜôùí óôï

êÝëõöïò [17, 18]:

l óôá óçìåßá åðáöÞò ðñïêáôáóêåõáóìÝíùí óôïé÷åßùí,

l óôá êïõöþìáôá (ìåôáîý ôùí êéíçôþí ìåñþí êáé ìåôáîý

ôïõ êïõöþìáôïò êáé ðëáéóßïõ), 

l ñùãìÝò êáé ðüñïõò ôùí óôïé÷åßùí ôïõ êåëýöïõò áðü

îýëï êáé åëáöñÜ ðñïêáôáóêåõáóìÝíá ðáíþ ìå åðÜëëçëá

ìïíùôéêÜ óôñþìáôá (light multi-layer walls),

l óôç óôÝãç êáé ôç óïößôá,

l óôá óçìåßá äéÝëåõóçò óùëçíþóåùí (çëåêôñïäüôçóçò,

ýäñåõóçò, èÝñìáíóçò ê.ëð.), ðñïêåéìÝíïõ êõñßùò ãéá ìé-

êñÜ êôßñéá (ìïíïêáôïéêßåò),

l óôï ôæÜêé.

Óå ðñþôç åìðåéñéêÞ ðñïóÝããéóç, áðü ôéò ðáñáðÜíù êá-

ôçãïñßåò áíïéãìÜôùí ìüíï áõôÞ ôùí êïõöùìÜôùí öáßíåôáé

ùò åðáñêþò ðåéóôéêÞ ãéá ôá êôßñéá óôçí ÅëëÜäá (ïé õðüëïé-

ðåò åßôå áíôéóôïé÷ïýí óå óôïé÷åßá ðïõ óõíáíôþíôáé óðÜíéá,

åßôå äåí äéêáéïëïãïýíôáé áðü ôéò åöáñìïæüìåíåò êáôáóêåõá-
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11á) 11â)

11ã) 11ä)

Ó÷Þìá 11: ÄéáãñÜììáôá ìåôáâïëÞò ôùí óõãêåíôñþóåùí ôïõ áÝñéïõ äåßêôç ùò ðñïò ôï ÷ñüíï (äéáêåêïììÝíç ãñáììÞ) êáé ôùí åõèåéþí åëá÷ß-

óôùí ôåôñáãþíùí ôùí áíôßóôïé÷ùí ëïãÜñéèìùí (óõíå÷Þò ãñáììÞ) óôéò ìåôñÞóåéò áåñéóìïý óôá êôßñéá êáôïéêéþí. (Óôá äéáãñÜììáôá óçìåéþ-

íïíôáé ïé åîéóþóåéò ôùí åõèåéþí åëá÷ßóôùí ôåôñÜãùíùí). 

Figure 11: Time variation of tracer gas concentrations (dottedline) and least square lines of corresponding natural logarithms (solid line)

during ventilation measurements in residence buildings.



óôéêÝò ìåèüäïõò). ÌÜëéóôá, áí õðïëïãßóïõìå üôé ôüóï ôá

êïõöþìáôá áëïõìéíßïõ üóï êáé ôá óõíèåôéêÜ, ðïõ äéáäßäï-

íôáé ôá ôåëåõôáßá ÷ñüíéá, åßíáé ãåíéêÜ ëéãüôåñï áåñïðåñáôÜ

áðü ôá îýëéíá, ôüôå êáé óå áõôÞ ôçí êáôçãïñßá öáßíåôáé íá

õðÜñ÷åé �ðëåïíÝêôçìá� áåñïóôåãÜíùóçò ãéá ôá êôßñéá óôçí

ÅëëÜäá. Ç áåñïóôåãáíþóç åíéó÷ýåôáé, åðßóçò, áðü ôç âåë-

ôßùóç êáé äéåýñõíóç ôïõ ðåäßïõ åöáñìïãÞò ôùí êÜèå êáôç-

ãïñßáò ìïíùôéêþí õëéêþí êáèþò êáé ôç äéÜäïóç ôùí ëåãü-

ìåíùí ìïíôÝñíùí äïìéêþí õëéêþí (ð.÷. ðëáóôéêÜ) ðïõ ðáñá-

ôçñåßôáé ôéò ôåëåõôáßåò äåêáåôßåò [19]. Ôá õëéêÜ áõôÜ, åêôüò

ôïõ üôé óõìâÜëëïõí óå ìéêñüôåñåò ôéìÝò áåñéóìïý ôùí êôé-

ñßùí, óõ÷íÜ, ìå ôïõò áÝñéïõò ñýðïõò ðïõ åêëýïõí, åðé-

âáñýíïõí ôçí ðïéüôçôá ôïõ áÝñá óôï åóùôåñéêü ôïõò [20].

Ìïëïíüôé åßíáé ëßãá ôá äéáèÝóéìá óôïé÷åßá [ð.÷. 21], åßíáé ðé-

èáíü ðáñüìïéá ðñïâëÞìáôá íá áðáíôþíôáé êáé óôç ÷þñá

ìáò.

Ç óõíåéóöïñÜ ôùí ðáñáðÜíù ãåíéêþí äéáðéóôþóåùí óôç

äéåñåýíçóç ôùí óõíèçêþí áåñéóìïý ôùí êôéñßùí óôçí ÅëëÜ-

äá áíáäåéêíýåôáé êõñßùò áðü ôçí áðïõóßá åãêõñüôåñùí ðñï-

óåããßóåùí. Èá ðñÝðåé äå íá áîéïëïãçèåß óå óõíäõáóìü ìå ôï

ãåãïíüò üôé ï áåñéóìüò ôùí êôéñßùí åßíáé ìÝãåèïò ðïõ, åêôüò

ôùí áêñáßùí ôéìþí ôïõ, äåí ðñïóåããßæåôáé åìðåéñéêÜ (üðùò

ð.÷. ç èåñìïêñáóßá).

4. ÓÕÌÐÅÑÁÓÌÁÔÁ 

Áðü ôéò ìåôñÞóåéò áåñéóìïý óå ðÝíôå êôßñéá êáôïéêßáò

êáé åñãáóßáò ðïõ ðñáãìáôïðïéÞèçêáí õðü Þðéåò ðåñéâáë-

ëïíôéêÝò óõíèÞêåò, óýìöùíá ìå ôá ó÷åôéêÜ äéåèíÞ ðñüôõðá,

ðñïÝêõøáí ôéìÝò ìåôáîý 0,49 êáé 1,66 ac/h. Ôá áðïôåëÝóìáôá

áõôÜ õðåñâáßíïõí, Ýóôù êáé ïñéáêÜ, ôéò 0,5 ac/h, ôéìÞ ðïõ

åðéêñÜôçóå íá èåùñåßôáé êáôþôåñï üñéï áåñéóìïý êôéñßùí

üðïõ äéáìÝíïõí Üíèñùðïé, ãéá åîáóöÜëéóç éêáíïðïéçôéêÞò

ðïéüôçôáò åóùôåñéêïý áÝñá [ð.÷. 22]. Áêüìç, åêôüò áðü ôéò

äýï áíþôåñåò ôéìÝò, 1,59 êáé 1,66 ac/h, ðïõ ðñïÝñ÷ïíôáé áðü

êôßñéï ìå ðñüäçëåò êáêïôå÷íßåò êáé öèïñÝò óôï êÝëõöüò ôïõ,

ïé õðüëïéðåò äåí õðåñâáßíïõí ôç 1 ac/h, ôéìÞ óôçí ïðïßá

êáôÜ ðñïóÝããéóç áíÜãïíôáé (õðü Þðéåò ðåñéâáëëïíôéêÝò åðé-

äñÜóåéò) ôá áíþôåñá üñéá áåñïðåñáôüôçôáò ôïõ êåëýöïõò,

ðïõ Ý÷ïõí èåóðéóôåß óå ÷þñåò ìå Ýíôïíá ðñïâëÞìáôá åíåñ-

ãåéáêþí áðùëåéþí óôá êôßñéá (ðÜíù áðü 2.000 âáèìïçìÝñåò

èÝñìáíóçò êáé øýîçò åôçóßùò) [12, 13]. Ðñïêýðôåé, óõíå-

ðþò, áðü ôá áðïôåëÝóìáôá üôé ï áåñéóìüò ôùí êôéñßùí, óôá

ïðïßá Ýãéíáí ïé ìåôñÞóåéò, åîáóöáëßæåé éêáíïðïéçôéêÞ ðïéü-

ôçôá åóùôåñéêïý áÝñá êáé - ìå åîáßñåóç ôï åñãáóôÞñéï ôïõ

Ã.Ð.Á. - ìåéùìÝíåò áðþëåéåò, êáôÜ ôçí ðåñßïäï üðïõ ïé ðåñé-

âáëëïíôéêÝò óõíèÞêåò åßíáé äõóìåíåßò. Ïé äéáðéóôþóåéò

áõôÝò, ìïëïíüôé ðëåïíåêôïýí áðü ôï ãåãïíüò üôé âáóßæïíôáé

óå áñéèìçôéêÜ óôïé÷åßá, åßíáé äõóôõ÷þò áíåðáñêåßò ãéá íá

÷áñáêôçñßóïõí ôï óýíïëï ôùí êôéñßùí óôç ÷þñá ìáò.

Áðü ôçí áíÜëõóç ôùí êëéìáôéêþí, áñ÷éôåêôïíéêþí êáé

êáôáóêåõáóôéêþí äåäïìÝíùí ðïõ éó÷ýïõí óôç ÷þñá ìáò, ôï

ðëáßóéï, ìÝóá óôï ïðïßï äéáìïñöþíïíôáé ïé óõíèÞêåò áåñé-

óìïý ôùí êôéñßùí, ðñïâÜëëåé óõãêå÷õìÝíï. ¸ôóé, åíþ ïé êëé-

ìáôéêÝò åðéäñÜóåéò êáé ïé êáôáóêåõáóôéêÝò ìÝèïäïé êáé ôá

äïìéêÜ õëéêÜ óõíçãïñïýí ðñïò ó÷åôéêÜ ÷áìçëÝò ôéìÝò áåñé-

óìïý, áíôßèåôá, áñêåôÜ áðü ôá áñ÷éôåêôïíéêÜ óôïé÷åßá êáé

÷áñáêôçñéóôéêÜ ôùí êôéñßùí åõíïïýí ôéò õøçëüôåñåò ôéìÝò.

¸ôóé, ç áðïóáöÞíéóç ôïõ êáèåóôþôïò, ðïõ óõíèÝôïõí, ôåëé-

êÜ, ïé äéáöïñåôéêÝò åðéäñÜóåéò ôùí ðáñáãüíôùí, ðñïûðïèÝôåé

ôçí ýðáñîç óôáôéóôéêÜ áîéüðéóôùí áñéèìçôéêþí äåäïìÝíùí. 

Óôç ÷þñá ìáò äåí õðÜñ÷åé áñ÷åßï ìåôñÞóåùí áåñéóìïý

êáôÜëëçëï ãéá åîáãùãÞ Ýãêõñùí óõìðåñáóìÜôùí. Áðü ôçí

Üëëç ìåñéÜ, ï ó÷ïëéáóìüò ôùí óõíèçêþí áåñéóìïý ôùí êôé-

ñßùí ìå âÜóç ó÷åôéêÝò ìåëÝôåò, ðïõ áöïñïýí óå Üëëåò

÷þñåò, üðïõ êáôÜ ôåêìÞñéï åðéêñáôïýí äéáöïñåôéêÝò óõíèÞ-

êåò, åßíáé Üóôï÷ïò. ¢óôï÷åò, åðßóçò, êáé áíáðïôåëåóìáôéêÝò

åßíáé ç õéïèÝôçóç ðñïôÜóåùí êáé ç Üêñéôç åöáñìïãÞ ìÝôñùí

ðïõ óôçñßæïíôáé óå ðáñüìïéåò ìåëÝôåò. Äéáðéóôþíåôáé, êáôÜ

óõíÝðåéá, óôï óõãêåêñéìÝíï ðåäßï êáèõóôÝñçóç Ýíáíôé

Üëëùí ÷ùñþí (êõñßùò ôçò Åõñþðçò êáé ôçò Â. ÁìåñéêÞò),

ðïõ Ý÷ïõí áðü ðïëëÜ ÷ñüíéá áðïêôÞóåé ðëïýóéåò âÜóåéò ó÷å-

ôéêþí äåäïìÝíùí êáé áíôëïýí áðü áõôÝò ðëçñïöïñßåò ìå

ìåãÜëç ðñáêôéêÞ áîßá (ð.÷. åíåñãåéáêÞ ðïëéôéêÞ). 
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Abstract

This paper presents ventilation measurements under real environ-

mental conditions for buildings in Greece. It concerns a group of ten

(10) measurements in five (5) different work and residence buildings

that were conducted during the second part of 1992, under normal

environmental conditions for the corresponding period, using the

tracer gas decay method. The results from these measurements were

found to be between 0.49 and 1.66 ac/h. The paper also attempts an

estimation of the natural ventilation conditions in buildings in

Greece based on the analysis of the factors influencing their natural

process, namely, the climatic, architectural and constructional con-

ditions.

Natural ventilation conditions in buildings are influenced

by the existing environmental conditions and their architec-

tural and constructional characteristics.

Provided that the above factors are known, the air change

rate in a building is theoretically determinable by analytical

methods. However, considering that the utilization of such

methods is difficult in practice, measurements are advanta-

geous since they are immediate and accurate.

In this study, building ventilation measurements under

real conditions are presented. It concerns a group of ten (10)

measurements that were conducted by tracer gas decay me-

thods in five (5) different buildings in Greece.

The paper also discusses the climatic, architectural and

constructional conditions in Greece in order to draw conclu-

sions which are able to characterize the ventilation conditions

in the large majority of houses that use natural ventilation

systems.

The buildings where the measurements were conducted

were: 

l A room in the Laboratory of Construction at the Agri-

cultural University of Greece (Figures 1 and 2).

l The ground floor in the office building of the Center of

Renewable Energy Sources (C.R.E.S.) at Pikermi, Attica

(Figure 3). 

l Three residence buildings (two in Thessaloniki and one in

Athens) (Figures 4, 5, 6 and 7). 

Of the above buildings, the Laboratory of Construction

has the least airtight shell due to malconstructions and dete-

rioration. Of the residence buildings, one is a penthouse in a

multi-storey building approximately 15 years old (when the

measurement was conducted), another is a flat on the first

floor of a newly-constructed block, and the third is an old

detached house (approx. 65 years old).

The equipment used in the measurements included a

portable gas analyzer, a metal capsule, 20 l, to transfer the

tracer gas (N2O or SF6) and also thermometers for recording

the internal and external air temperatures, and anemometers

for measuring the wind characteristics.

Prior to each measurement, all the external doors and

windows in the building shell were checked and closed (the

internal doors were left open). In all the cases the procedure

involved the release of a small quantity of tracer gas (N2O or

SF6) into the area and the agitation of this gas so as to ensure

the best possible mixing. When air stillness was achieved, the

main stage of measurement began, which involved the

observation and recording of the reducing concentration of

the tracer gas at a constant point in the room.

The results, as they are calculated from the slope of the

least square line of the natural logarithms of the tracer gas

concentration, reflect the air change rate at the fixed point

where the experiment took place, within the set time and

under the particular conditions of the experiment. Conse-

quently, in order to obtain the best results, extra care was

taken so as to choose a representative sampling point and,

moreover, to ensure that the existing environmental condi-

tions (temperature and wind) were close to the normal at the

place where the measurements were taken.

In the Laboratory of Construction, at the Agricultural

University of Athens, two measurements were taken, from

which values of 1.59 ± 0.03 and 1.66 ± 0.01 ac/h respective-

ly were recorded (Figures 8 and 9). 
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In the C.R.E.S. building, because of its large area,

measurements were taken at two different points, A and B

(Figure 3), which were chosen as being representative of the

internal and peripheral rooms, respectively. In the latter, due

to the direct proximity to the air permeable shell, the venti-

lation values were found to be about 10 - 15 % higher. More

specifically, on the 12th of October the ventilation value in

position B was calculated at 0.57± 0.05 as against 0.50 ± 0.10

ac/h in position A, while on the 17th of November the value

in position B was found to be 0.60 ± 0.03, as compared with

0.54 ± 0.04 ac/h in position A (Figure 10).

For the ventilation measurements taken in residential

buildings, N2O was used as tracer gas. The results (Figure 11)

are presented synoptically in Table 1. By comparing these

values, they rationally appear to reflect the intensity of the

driving mechanism of ventilation (mostly wind speed),

throughout the duration of the measurements, and the quality

of the building shell.

The results of the measurements taken and presented in

this study exceed the value 0.5 ac/h, a value which, despite

the different viewpoints, tends to be considered as the mini-

mum limit of ventilation, in both residential and office buil-

dings, which is required to ensure a satisfactory indoor air

quality. Ventilation values over 0.5 ac/h generally ensure

better preconditions for the quality of the internal environ-

ment but result in higher energy losses under adverse

environmental conditions. In countries where the problems of

energy losses from buildings are greater (over 2000 Degree

Days of heating and/or cooling per annum), higher limits for

the airtightness of the shell have been set. The conversion of

corresponding limits is usually approximately 1 ac/h, under

calm environmental conditions. Therefore, excluding the two

maximum values, 1.59 and 1.66 ac/h, which correspond to a

building with obvious malconstruction and deterioration of

its shell, we can establish that the results of the measurements

ensure, for the buildings they represent, a rather satisfactory

quality of indoor air and reduced ventilation losses during the

period when the environmental conditions are unfavorable.

These evaluations are based on numerical data and that is

why they have an advantage over the approximation of a

property which, with the exception of extreme cases, cannot

be estimated empirically. Unfortunately, these findings, due

to the limited data from which they resulted and the deficien-

cies in their documentation, cannot be considered as repre-

sentative of the majority of the naturally ventilated buildings

in Greece. 

Alternatively, it is interesting to investigate the ability to

approximate the natural ventilation conditions in buildings in

Greece by employing qualitative approaches. Towards this

aim, by analyzing the climatic, architectural and construc-

tional conditions in Greece, which reflect the categories of

factors which together formulate the ventilation conditions of

the buildings, it can be observed that:

The Mediterranean-type climate found in Greece is cha-

racterized by conditions which naturally lead to medium-sized

ventilation energy losses and which are smaller than those of

other countries at higher geographical latitudes. The same

conditions generally involve lower values of the driving

mechanism of natural ventilation (wind effect, stack effect).

For that reason, the average ventilation values of buildings in

Greece are lower than those in buildings with equally airtight

shells, which are in areas with a more adverse climate (e.g.

higher geographical latitudes). Furthermore, the great urba-

nization of recent decades has already meant that a large pro-

portion of the buildings are under the influence of an urban-

type climate. This climate is connected with various phe-

nomena (e.g. heat island, increased ground roughness, air

pollution) which, on one hand, involve further weakening of

the driving mechanism of ventilation and, on the other hand,

restrict its beneficial characteristics. Concerning the climatic

influence, we should also bear in mind that in many areas in

Greece there is an increasing need for cooling throughout a

large period of the year.

The effects of urbanization are connected with the

architectural characteristics of the buildings which intervene

in the process of natural ventilation. More specifically, it

could be argued that certain features of the urban-type resi-

dential multi-storey building, which is the most common

building type in most Greek cities, contribute positively (both

in terms of quality and quantity) to the ventilation of the

internal space. Therefore, in buildings with these architec-

tural characteristics, relatively high ventilation values and the

satisfactory mixing of the alternating air masses are ensured,

under fixed environmental conditions, and assuming the air-

tightness of the shell. The same is also true for the buildings

of traditional architecture in our country, where their environ-

mentally based design ensures perfect conditions of natural

ventilation.

Regarding the construction of buildings, it can be argued

that cast concrete and bricks, which have been common in

Greece in recent decades, generally produce airproof shells.

Of the categories of infiltration openings in the shell, which

according to related studies are found more often in buildings

abroad, only those relating to window and door frames seem

to be particularly applicable to Greece (the others either relate

to building elements that are rarely used or that cannot be

justified by the constructional methods employed). Of

course, if we consider that aluminum and synthetic frames,

which have been popular in recent years, are generally less

air permeable than wooden ones, then there seems to be an
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additional advantage of airtightness for buildings in Greece

in this category as well. Moreover, the improvement and the

widening of the range of application of each category of

insulating material over the last decade, as well as the intro-

duction of so-called modern building materials (e.g. plastic)

have resulted in buildings with more airtight shells and con-

sequently lower average ventilation values. These facts, of

course, in combination with the air pollutants emitted from

these materials, make the air quality in the building interior

even worse. And despite the little available data, it is highly

likely that similar problems can be found in Greece as well. 

Considering the above, the framework within which the

ventilation conditions in buildings in Greece are formulated

is vague. Some factors seem to favor relatively low venti-

lation values in the buildings, whereas the influence of other

factors is counterbalancing. Nevertheless, the contribution of

the general conclusions which resulted from the analysis, to

the research of the natural ventilation conditions in buildings

in Greece should be judged in relation to the lack of more

reliable information (e.g. statistical outputs from a robust

data base). 

From the above it became clear that, in order to determine

the situation resulting from the various effects of the factors

which determine the ventilation conditions in buildings in

Greece, it is necessary to employ appropriate numerical data.

In relation to this, any comments made on the ventilation

characteristics of buildings which are based on related studies

concerning other countries in which, by inference, there are

different climatic, architectural and constructional condi-

tions, are unsuccessful. The same is also true for the thought-

less implementation of measures which concern other coun-

tries. Unfortunately, in Greece there is no record of similar

measurements which could be used to compare data and draw

valid conclusions. For that reason, progress in this particular

field has been slow as compared with in other countries

(mainly European and North American countries) which

have acquired soundly-based relevant data over the years,

and from which information of practical value can be drawn

(e.g. energy policy). 
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