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To assess thermal comfort conditions in classrooms, a field study was
conducted in Sabzevar. The thermal sensations reported by students
regarding classroom conditions were documented at various times
throughout the day during the 2009-2010 academic year across
multiple classes. temperature and humidity data within the classrooms
were recorded simultaneous using a data logger. To analyze
differences, both ANOVA and the Kruskal-Wallis test were
employed. The findings indicated that the geographical orientation
and floor level of the classrooms did not significantly influence
temperature and humidity levels. In contrast, significant hourly
variations in these parameters were observed. Overall, reports of
cooling sensations were more prevalent than those of heating
sensations (24% vs. 12%). Thermal sensation exhibited considerable
variation across different months, with October recording the lowest
frequency of thermal comfort sensations. In all months except
October, students expressed a preference for "heating." Although the
performance of the heating system was deemed adequate, its
operational schedule should be modified to commence closer to the
beginning of morning classes in order to mitigate substantial energy
waste. While temperature and humidity within the classrooms did not
present significant monthly variations, students' thermal sensations
varied markedly between months. This suggests that thermal
sensation is influenced by factors beyond mere physical
characteristics (temperature and humidity). In addition to climatic
parameters, individual characteristics such as sex, age, weight, height,
clothing, and activity level also play a significant role in shaping
perceptions of thermal comfort.
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Introduction

Recognizing and providing thermal comfort in various spaces where humans spend their
daily activities is essential and should be given special attention in the design of both open
and closed environments. Numerous climatic factors, such as temperature, relative humidity,
and wind, play a significant role in ensuring thermal comfort for individuals. Researchers
have also concluded through comprehensive studies that humans spend 80-90% of their time
in indoor environments. As a result, indoor air quality, like thermal comfort, directly impacts
people's health, productivity, and morale .Humans are influenced by their thermal
environment in all situations. After the family environment, students spend most of their
time in educational spaces, particularly during the critical period of their personality
development. Additionally, researchers have criticized the use of basic comfort standards in
schools, as these standards are based on the needs of adults, whose comfort preferences may
differ from those of children at various developmental stages. For instance, children often
prefer lower classroom temperatures than adults .This study aims to investigate the thermal
comfort conditions in educational spaces in Sabzevar city using a descriptive-analytical
approach. The research is based on observational data, questionnaires, and data logger
information.

Material and Methods

Danesh High School, established in Sabzevar city in 1971, is one of the most populated
schools in the city, with over 500 students. The school's multi-story building, classrooms
with diverse orientations, high student population, and daily (even hourly) access to
educational spaces were the primary reasons for selecting this school for the study .Five
classrooms were chosen to represent the different floors (ground floor and first floor) and
geographical orientations (north and south) of the school building. Temperature and
humidity data were recorded using a data logger. Additionally, hourly temperature and
humidity data from the Sabzevar meteorological station were obtained for the entire study
period .A questionnaire was designed to evaluate students' thermal comfort conditions.
Simultaneously, as temperature and humidity data were collected during school hours,
students' responses were also recorded. Although the study was limited to one school, the
repetition of observations and data collection throughout the year and at different times
resulted in a total of 4,290 records. These records were categorized by classroom, day, and
time for analysis.

Results and Discussion

In all five classrooms, the highest average temperature was recorded at 1:00 p.m. A common
observation was that the lowest temperature occurred at 8:30 a.m. Notably, at 6:30 a.m., the
temperature in all classrooms was higher than at 8:30 a.m., which was contrary to initial
expectations. This anomaly can be attributed to the fact that the temperature measurement at
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6:30 a.m. was taken prior to student arrival in an unoccupied classroom. It appears that the
operation of the heating systems, in conjunction with the absence of student activity, resulted
in a higher average temperature at 6:30 a.m. Even with the presence of students at 8:30 a.m.,
the temperature did not rise to the level recorded earlier .For all classrooms, the highest
relative humidity was noted at 8:30 a.m., ranging from 33% to 35%. During this time, the
presence of students, coupled with lower temperatures, resulted in a significant increase in
relative humidity (p-value < 0.01). In contrast, the absence of students at 6:30 a.m. and the
higher temperatures at 1:00 p.m. prevented the recording of significant relative humidity
values(>0.01) .In contrast, the absence of students at 6:30 a.m. and the elevated temperatures
at 1:00 p.m. precluded the recording of significant relative humidity values. The highest
percentage of responses pertained to the "appropriate” thermal sensation option, ranging
from 67.9% in Classroom 151 to 62.2% in Classroom 373. The perceived suitability of
thermal sensation can be attributed to the effective functioning of the heating and ventilation
systems within the classrooms.

Conclusion

Despite significant variations in outdoor temperatures across different months, as recorded
by the meteorological station, the temperature and humidity levels within the classrooms did
not exhibit significant monthly fluctuations. However, a statistically significant difference
in thermal sensation was observed across the months. This finding suggests that thermal
sensation is influenced by factors extending beyond physical characteristics such as
temperature and humidity. While thermal sensation is affected by climatic parameters in the
outdoor environment and the performance of indoor heating and cooling systems, it is also
substantially influenced by individual characteristics, including gender, age, weight, height,
clothing, and activity level.
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