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ARTICLE INFORMATION ABSTRACT

Original Research Paper Thermal sensation evaluation of occupants in a dense occupancy space can be an effective step for
Received 21 November 2016 designing ventilation systems of these environments. In a dense occupancy environment, because of the
Accepted 21 January 2017 presence of a large population and also differences in personal parameters such as age, gender, clothing,

Available Online 13 February 2017 weight, and body mass index, providing the appropriate thermal comfort conditions is complicated. In

P " this study, the individual characteristics effects on thermal comfort conditions of occupants in a dense
eywords:

Dense occupancy environment occupancy environment are investigated by individualized three-node model. For this issue, a dense

Individual three-node thermal comfort model occupancy environment with displacement ventilation and inlet air diffusers on the floor is modeled and

Displacement ventilation thermal sensation index for occupants who are seated in middle row has been analyzed. Based on the
results, the women are more sensitive than men under cold conditions. Also, effects of mass body index
on thermal sensation are significantly noticeable. Compared with a healthy person, the thinner people
have a cold sensation and fatter ones feel warmer. For example, in the mentioned case, difference
between thermal sensation index of a thin woman and an obese man is 0.42 for the bare parts of the
body, indicating noticeable effects on thermal sensation.
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Fig. 4 Comparison of the measured and simulated air temperature profiles
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Fig. 6 Distribution of a- Temperature and b- Velocity in the sample
dense occupancy space
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Table 6 Thermal sensation for obese occupants (BMI1>30)

E D C B A
-0.26 -0.22 -0.15 -0.11 -0.19 TSENS,, Sy
-0.02 0.31 0.61 0.89 0.50 TSENS
-0.10 -0.07 -0.02 0.00 -0.05 TSENS,,
-0.28 -0.24 -0.15 -0.11 -0.20 TSENSy, O
-0.05 0.30 0.60 0.87 0.50 TSENS,
-0.12 -0.08 -0.03 0.00 -0.05 TSENS,,

(BMI<18.5) }.CY ol)él L_s‘")l)"’ U,:L..ol 7 J’»
Table 7 Thermal sensation for underweight occupants (BM1<18.5)

E D c B A
-0.59 -0.44 -0.29 -0.21 -0.37 TSENS, Sy
-0.12 -0.06 0.25 0.71 -0.04 TSENS
-0.29 -0.20 -0.10 -0.07 -0.17 TSENS,y
-0.68 -0.47 -0.30 -0.22 -0.38 TSENSy, O
-0.20 -0.09 0.22 0.65 -0.05 TSENS,
-0.33 -0.24 -0.12 -0.08 -0.18 TSENS,y
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Fig. 7 Distribution of a- Temperature and, b- Velocity over a line at
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Table 4 Temperature and velocity of air around each occupant

(M/s) e o (°0) Lo St Kol
0.16 217 1 A
0.15 227 2 B
012 223 3 c
0.07 213 4 D
0.05 208 5 E

(18.5<BMI<24.9) Lo 513l 5,l,> Lol 5 Jguz
Table 5 Thermal sensation for healthy occupants (18.5<BMI<24.9)

E D C B A
-0.50 -0.40 -0.28 -0.20 -0.35 TSENS, Sy
-0.07 -0.03 0.27 0.73 -0.01 TSENS;
-0.23 -0.17 -0.09 -0.05 -0.14 TSENS,y
-0.57 -0.44 -0.29 -0.21 -0.37 TSENS, 53
-0.09 -0.05 0.25 0.67 -0.02 TSENS;
-0.27 -0.20 -0.10 -0.06 -0.15 TSENS,y
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