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The predicted mean vote (PMV) and predicted percentage of dissatisfied (PPD) are commonly used metrics for thermal comfort estimation, nevertheless estimating clothing insulation and the metabolic rate remains a challenge.
The main objective is to mitigate the error in estimating personal factors by taking into account as many factors as possible, such as indoor and outdoor conditions. To address this issue, an algorithm that combines existing ap-
proaches to enhance precision Is proposed. Experimental results demonstrate that thesuggested method is more accurate than other approaches. The proposed approach has significant implications for designing and evaluating

heating, ventilation, and air conditioning systems, buildings, and indoor spaces.

People's connection to their homes is intimately tied to the quality of their Thermal comfort is defined as satisfaction with one's thermal - Indoor temperature tends to stay more constant than outdoor temperature
thermal comfort. Thermal comfort factors influence indoor temperature and environment according to ISO standard 7730 [2] and therefore closer to the average seasonal temperature, for reasons such
they overall comfort from design to renovation[1]. as insulation of the building, heating and cooling systems, and solar radiation.

- As the PMV value Is closer to O there Is a better thermal sensation, and it Is
expected that in the summer season, it tends to go higher, whereas, in the

winter season, it is lower.
Challenges:

- Input variables such as
mean radiant temperature,
average air speed, and rela-
tive humidity are easily mea-
sured through sensor instal-
lation

-no standard real-time meth-
ods to calculate metabolic
rate and clothing insulation C/Q
values for building occupants (b\

-Big variation depending on (Q
factors like gender, age, cold ‘&

and heat tolerance, and tem- \(\Q
perature [7] &
-The complexity of human
behavior, absence of estab-
ished standards pose chal-
lenges for building occupant
research [8]

low-level activi-
ties are more feasible
N a household set-
ting(l.el.2 met), while more
strenuous activities such as
cleaning the house are not
so frequent [10]

Importance
of thermal com-
fort estimation

determination of the
overall quality of life

significant effect on
energy efficiency and
sustainability in

buildings

direct impact on the
health, productivity,
and overall well-being
of occupants

Is widely
accepted under
the International
ISO 7730
standard [2]

Accounts for
multiple factors
affecting thermal
comfort
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Reliably
estimates human
thermal comfort
in diverse
situations
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non-linear regression
relationship between
clothing insulation and
indoor temperatures based
on feedback observation
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Spring: the outdoor temperatures fall below aver-

, « INFLUENCE OF
age spring temperatures (e.g., average bellow 12
oC). As a result, the line of the PMV value calcu- During colder seasons,

: - : individuals require more
lated with the new equatlop S onver than the insulation to keep warm, while
other, meaning that the resident is feeling colder. during warmer seasons,
Summer: outdoor temperatures are very close to individuals require less

insulation to avoid overheating

indoor ones. So, here the fact that the PMV values

calculated with the new equation are closer to 0, O gg;ggg:w%

means that there is a better thermal sensation /O Based on ASHRAE Standard 55:
method was tested in real-life

compared to the old one, as expected. /‘é . environments and has proven PMV ESTIMATION FACTORS

Fall. the line based on the old equation takes //7 to be accurate enough

values higher than 0, which Is In contrast to previ- Q ’ EoomiEntiton e e .

ous acknowledgments.
Winter: outdoor temperature values are far below
the indoor ones and this leads to the conclusion
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- R In this paper:
M - a novel approach for calculating thermal comfort was presented that
Temperature  WOutTemperature —PMVnew —PMVold Temperaturel MM TTRRRFRUPRSSSEMURC . 11yl combines algorithms to enhance the precision of existing approaches,
- the proposed methodology was tested In real-time environments and
- < has proven to be accurate enough.

Conclusions based on graphs:
- when the outdoor and indoor temperatures are close, the new PMV values are more comparable to the optimum thermal sensation.
- the old method may produce a significant error in the thermal comfort calculation when the outdoor temperature is extremely higher or lower than the average seasonal outdoor temperature and consequently the indoor

temperatures.
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