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In this study, the feasibility and comparison of the potential of indoor temperature control based on
two methods: the PMV model and the Asher standard adaptive model 55 in providing thermal
comfort conditions for the design of residential buildings for different climatic conditions in Iran have
been investigated and evaluated. Iranian cities are divided into 9 climates using the Képpen-Geiger
climatology method. BWh, BSk, BSh and CSa climates are important climatic groups in Iran, each of
which covers a large part of the country, and BWKk, Cfa, CSb, Dsa and Dsb climates cover a smaller area
of Iran. The environmental index parameters in these 9 climates include temperature, relative
humidity, metabolic rate, and insulation of the cover. The PMV model was used for the potential of
indoor temperature control, and the standard adaptive model of Asher 55 was used for adaptive
ventilation. By importing the climate file of the selected cities into the software, the output results
including comfort conditions, the number of hours of natural and adaptive ventilation, and other
results were obtained for the 9 climates. The results showed that the Cfa and BSh climates have the
lowest and highest indoor temperature control potential hours of 11 hours and 590 hours,
respectively, and the CSb and Cfa climates have the lowest and highest adaptive ventilation hours of
722 hours and 1960 hours, respectively.
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4. Hot desert climate

5. Cold semi-arid climate
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7. Hot-summer Mediterranean climate

8. Cold desert climate

9. Warm-summer Mediterranean climate

10. Mediterranean-influenced hot-summer humid continental climate
11. Mediterranean-influenced warm-summer humid continental climate
12. Humid subtropical climate
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Table 1. Thermal sensation scale used by Fanger.

Thermal sensation PMV
Cold -3
Cool -2
Slightly cool -1
Neutral 0
Slightly warm +1
Warm +2
Hot +3
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Fig. 2. Flowchart of research steps.
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Table 3. Temperature characteristics of the cities selected for analysis.

Mean Dry- Mean Mean Dry- Mea.n
. Bulb Relative
City (Climate) Bulb ReI?t}ve. Temperature Humidity in
Temperature Humidity in in Summer
°0) Winter (%) ) (%)
Yazd (BWh) 10 40 27 18
Khorramabad (CSa) 6.5 65.5 225 31.6
Mashhad (BSk) 7.33 60.67 22.67 32
Sabzevar (BSh) 9 53.8 25.5 27.8
Bandar-e Anzali (CFa) 9.8 85.33 22.5 81
Kerman (BWk) 8.6 45.33 23.16 21.33
Ardabil (CSb) 6.5 70 13 64
Hamedan-Nozheh -4 63 3.33 36.6
(DSa)
Abali (DSb) 2 58.66 17.66 35
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Fig. 1. Kbppen-Geiger climate classification of Iranian cities.
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Table 2. Geographical characteristics of the cities selected for analysis.

. . Eastern Northern .
City (Climate) Longitude Latitude Elevation m
Yazd (BWh) 54.28 31.88 1237
Khorramabad (CSa) 48.28 33.43 1184
Mashhad (BSk) 59.57 36.27 1128
Sabzevar (BSh) 57.66 36.21 941
Bandar-e Anzali (CFa) 49.46 37.46 -26
Kerman (BWKk) 56.96 30.25 1754
Ardabil (CSb) 47.1 38.23 1830
Hamedan-Nozheh (DSa) 48.68 35.2 1680
Abali (DSb) 51.96 35.76 2057

1. Energy Plus weather
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City (Climate)

Thermal Comfort or
Natural Ventilation

Adaptive Ventilation

(hours) (hours)
Abali(DSb) 118 1050
Astara (cfa) 3 1030
llam (sca) 444 1272
Khorramabad (CSa) 341 1132
Rasht (cfa) 5 1658
Zanjan (BSh) 261 1019
Sabzevar (BSh) 590 1366
Ardabil (CSb) 59 727
Anzaly(Cfa) 11 1960
Tabriz (BSk) 290 1277
Ramsar (cfa) 10 1943
Zahedan (Bwh) 554 1524
Sari (sca) 77 1565
Shahrekord (dsa) 310 901
Kerman (BWKk) 435 1307
Hamedan(BSk) 275 904
Yasuj (BSh) 256 804
Abadan (Bwh) 673 1248
Ahvaz (Bwh) 511 1190
Tehran (BSk) 570 1626
Qom (Bwh) 625 1305
Shiraz (BSh) 378 1218
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Urmia (sca) 261 1090
Kermanshah (sca) 333 1014
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Hamedan-Nozheh (DSa) 225 935
Yazd (BWh) 425 1357
Sanandaj (sca) 338 977
Arak (sca) 310 1153
Isfahan (Bwh) 330 1114
Rafsanjan (Bwh) 543 1468
Bandar Abbas (Bwh) 263 2198
Birjand (BSk) 466 1264
Bushehr (Bwh) 78 2189
Qazvin 260 1093
Garmsar 11 1720
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Fig. 3. Temperature chart in the nine climates of Iran.
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Table 4. Results of natural and adaptive ventilation in Iranian cities.
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Fig. 6. Natural ventilation results of selected cities in the nine climates
of Iran.
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Fig. 7. Adaptive ventilation results of selected cities in the nine climates
of Iran.
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Fig. 4. Amount of solar radiation received in the nine climates of Iran.
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Fig. 5. Comfort conditions of selected cities in the nine climates of Iran.
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Table 5. Validation of results.
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