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Amag: Degisik yagsam ortamlarinda i¢ hava kalitesi 6l¢limlerinin yapilmasi ve bu 6l¢iim verilerinin
degerlendirilerek ele alinan mekanlarin i¢ hava kalitesi yoniinden durumlarini tespit etmek ve
onerilerde bulunmaktir.

Gereg ve Yontem: I¢ hava kalitesi parametreleri olarak sicaklik, bagil nem, karbon diaoksit( CO,) ve
degisik caplarda partikiil madde miktarlar1 (PM1, PM2.5, PM7, PM10 ve toplam asili PM- TSP)
alnmustir. Olgiimlerde tasiabilir sicaklik ve nem 6lger, karbondioksit dlger ve partikiil madde Slcer
cihazlar kullanilmistir. Olgiimler kis mevsiminde dogal havalandirmali ve merkezi kaloriferli konut,
sinif ve ¢aligma ofisi gibi degisik ortamlarda alinmistir. Olgiim sonuglari istatiksel olarak analiz
edilmistir. Bu amag icin MINITAB paket programi kullanmilmustir. i¢ ve dis ortam arasindaki iliski, i¢
ve digs PM orani ile belirlenmeye calisilmistir. Ayrica 6l¢iim sonuglar1 degisik tilkelere ait standartlarda
verilmis sinir degerleri ile kargilagtirilmustir.

Sonuglar ve Cikarimlar: Konut, ¢alisma ofisi ve smiflarda, i¢ ortam sicakligi ve bagil nemin
genelde konfor sinirlar iginde kabul edilebilir diizeylerde oldugu tespit edilmistir.

Konutta CO, miktarimin genellikle 1000 ppm’den yiiksek oldugu goriilmiistiir. Partikiil madde
miktarlarinin standartlarda verilen smir degerlerden genellikle daha biiyiik ¢iktigi belirlenmistir.
Oturma odasindaki faaliyetlerden dolayi i¢ hava kalitesi parametrelerinin, misafir odasindakine gore
daha yiiksek degerlerde oldugu goriilmiistiir. I¢ ortam ve dis ortam partikiil madde oranlarinin
cogunlukla 1°den biiyiik ¢iktig1 goriilmiistiir. Insan ve i¢ ortamdaki hali, mobilya gibi i¢ ortam
kirleticilerinin i¢ hava kalitesinin bozulmasinda daha ¢ok rol aldigi tespit edilmistir.

Ofislerde 6l¢iilen CO, miktarinin ise kabul edilebilir i¢ hava kalitesi icin ASHRAE tarafindan
onerilen 1000 ppm degerini zaman zaman agmasina ragmen Kanada standartlarinda belirtilen 3500
ppm degerini gegmedigi tespit edilmistir. Partikiil madde kirleticilerinin genelde i¢ kaynakli oldugu
goriilmiistiir. Sigara icilen ofislerde PM miktarin, sigara icilmeyen ofislerdeki degerlerden ve
standartlarda belirtilen sinirlardan ¢ok biiylik degerlerde oldugu tespit edilmistir. Sigara i¢ilmeyen
ofislerdeki kirletici miktarlarin standartlarda belirtilen sinir degerlerin altinda kaldigi gozlenmistir.
Sigara icildikten sonraki zamanlarda Olglim alinmasina ragmen degerlerin ¢ok yiiksek oldugu
goriilmiigtiir. Bu durum kisin pencere ve kapilarin kapali olmasi nedeniyle igerideki kirleticilerin ig
ortamin havasinda uzun siire kaldiklarin1 gostermektedir.

Simiflarda kisin pencerelerin siirekli kapali olmasindan dolayr CO, miktar1 artmakta ve sinir
degerlerini asmaktadir. Fakat Ogrenci sayilarma bagli olarak CO, miktar1 degisebilmektedir.
Genellikle i¢ /dig PM oran1 1°den biiyiik olmakta bu oran bazen 18’a kadar ¢ikmaktadir. Bu da ig
ortam kirleticilerinin etkisinin daha ¢ok oldugunu gostermektedir. Olgiimler genelde Cin standardinda
belirtilen PM10<150 pg/m3 smir degerinin altinda kalmistir. ASHRAE standardinda belirtilen
PM10<75 pg/m3 simiri, kis doneminde 6l¢iimlerin yaklasik %25’ inde gecilmistir.

I¢ ortama konulacak hali ve mobilyalar almirken ¢ok toz iireten veya tozu ¢abuk yayan tiirden
almamak gerekir. Egitim ve 0gretimin daha verimli olmasi i¢in i¢ ortamin 1sitma ve sogutulmasiyla
birlikte havalandirmanin da yapilmasi gerekmektedir.

Sonu¢ olarak iyi bir i¢ hava kalitesi i¢in kontrollii havalandirma ve iklimlendirilme
yapilmalidir. Konut ve ofis gibi temel yasam alanlarinda i¢ hava kalitesinin izlenip kontrol edilmesi
gerekir. Tiirkiye igin i¢ hava kalitesi ile ilgili sinir degerlerin tespit edilip uygulanmasi saglanmalidir.
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Aim: The aim of this study is to measure indoor air quality parameters in various living enviroments
and to evaulate this data in order to determine their situation according to indoor air quality. The other
purpose is to make some suggestion for healthy living spaces.

Material and Method: Temperature, relative humidity, carbon dioxide and particle matters in
different diameters (PM1, PM2.5, PM7, PM10 and PM- TSP) have been taken as the indoor air quality
parameters. Some portable measurement instruments such as hygro-thermometer, CO2 indicator and
particle counter were used in indoor air quality measurement. Measurements were taken during winter
season in various living environments such as apartment, classroom and offices which have central
heating system and natural ventilated. The measurements were taken in indoor and outdoor
environments at the same time. The results obtained have been analyzed statistically and compared
with the international standards related to indoor air quality. MINITAB statistical package program
was used in the analysis. The relation between indoor and outdoor environment was also determined
with calculating the ratio of indoor PM to outdoor PM.

Results and Conclusion: It was determined that indoor air temperature and relative humidity as the
thermal conditions were acceptable levels generally during the winter season in the apartment,
classrooms and offices.

It was seen that the quantity of CO, and the concentrations of PMs are higher than that of
given in ASHRAE standard at apartment. When compared with the results of quest room, the air
quality is poor in the living room due to activities performed in. The ratio of indoor PM to outdoor PM
is always greater than one. It is determined that indoor contaminants such as human and carpets are
dominant.

In offices, the quantity of CO, is acceptable level. Particle matters as contaminant is
originating from indoor environment. The concentration of PMs in offices where allowed for
cigaretting is always greater than that of the offices not allowed for cigaretting.

In classrooms, it was observed that the indoor carbon dioxide concentration increases with the
student numbers during the winter season as expected and excesses the limit values suggested in
different standards. In this study, the relationship between indoor and outdoor parameters was also
investigated. The ratio of indoor PM to outdoor PM is always greater than one and sometimes reaches
to 18. It seen that the source of particle matters is indoor based more than outdoor.

When buying and choosing the carpets and furniture for spaces, they should be not dust
producing and not dust spreading into environment. The living environments should be air-
conditioned as well as ventilated.

As a result, for healthy and productive environment, ventilating and air conditioning should be
performed in control. Indoor air quality should be monitored and controlled for living spaces. The
limit values of air quality parameters should be determined for all living environments in Turkey.



