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1st Hungarian
questionnaire-project

- 2 recreational places
-12am -3 pm
- spring & autumn
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PET [*C]
Location N PET range Season Regression equation R’ Neutral PET
Taichung City 22 2445 °C Hot season TSV=0.1184-PET — 3.0253 0.96 25.6 °C
10 16-26 °C Cool season TSV=0.1991-PET — 4.7229 0.89 23.7°C
Szeged 33 7-39 °C Transient seasons TSV=-0.004-PET>+0.278-PET — 3.61 091 16.8 °C
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Differences which may influence the results:

3
- Different investigation times & seasons
Hungary: 12 am — 3 pm, transient seasons 2
=
Taiwan: 1pm—6pm, all year g |
§ 1 f
= S d
. E trans:eiﬁiiasons T:EF ::E?SE:\W
- Thermal Sensation Scale S
Hungary: 9 degrees (very cold — very hot) E
o o i | 2 |
Taiwan: 7 degrees (cold — hot) 3y | richurio City
/cm' season
- Tmrt — different techniques -2
Hungary: 6-directional method " 63| [757] [7538)
Taiwan: black globe technique £ dg 4E oy bk ar SE e 4
PET [*C]
Location N PET range Season Regression equation R’ Neutral PET
Taichung City 22 2445 °C Hot season TSV=0.1184-PET — 3.0253 0.96 25.6 °C
10 16-26 °C Cool season TSV=0.1991-PET — 4.7229 0.89 23.7 °C

Szeged 33 7-39 °C Transient seasons TSV=-0.004-PET>+0.278-PET — 3.61 0.91 16.8 °C
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warm-temperate climate
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hot-humid subtropical
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Warm-temperate climate Hot-humid climate
Szeged Yunlin, Huwei, Taichung
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Warm-temperate climate

Hot-humid climate
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MEASUREMENTS

Ta [°C] — air temperature

RH [%] — relative humidity

HUNGARY T
: ; v [m/s] — wind velocity
]
Wi(apK; + arlL;) Ki [W/m?2] — Sw. rad. .
= 7315 Li [W/m?] - Lw. rad Tg [°C] — globe temp.
ap-a 5 .
(Héppe 1992; Tmrt-6dir [°C] €Ki, Li Tmrt-Tg [°C] €Tg, Ta, v
VDI-3787 1998) Hoppe 1992; VDI-3787 ISO -7726

PET [°C] — Physiologically Equivalent Temperature
Mayer & Hoppe 1987, Matzarakis et al.1999

THERMAL slightly neutral slightly

cool warm
SENSATION cool comf. warm
PET (°C) 13 18 23 29 35
PHYSIOLOGICAL slight no slight | moderate | st
STRESS LEVEL stress he:

The Taiwanese Tmrt(Tg) data were recalculated to became comprehensible with the 6-dir. technique
(The correction functions were derived using a Taiwanese parallel measurement series with the two
techniques — Kdntor et al. 2014)



QUESTIONNAIRES

Thermal Sensation

9-degree
(very cold = very hot)

COLD

cooL

SLIGHTLY NEUTRAL SLIGHTLY

cooL WARM  WARM

VERY

HOT HOT

Count
0 20 40 60 80 10012014016018C

-2 -1 0 1 2

—
3

Summer - HUNGARY 180
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Count
0 20 40 60 80 10012014016018C

Age, gender, etc.

TSV — Thermal Sensation Vote

7-degree
(cold = hot)

Hot season — TAIWAN
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Hot season - TAIWAN

¢ Mean TSV —Polinom. (Mean TSV)
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Mean TSV the TSV-s were averaged according to 1°C wide PET intervals

Mean TSV vs. PET

Neutral PET

where the mean TSV =0

regression curve



Summer - HUNGARY

¢ Mean TSV —Polinom. (Mean TSV)
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' (Hu) R2 = 0.9426
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The neutral temperature is higher in Taiwan

Taiwanese are better adapted to the warmer conditions



¢ Mean TSV —Polinom. (Mean TSV)

Hot season - TAIWAN

neutral o

30 35
PET [°C]

,Rescaling” the PET Projection of the TSV category boundaries (.5)

Taiwan: slightly cool —warm




¢ Mean TSV

—Polinom. (Mean TSV)
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Summer - HUNGARY
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,Rescaling” the PET Projection of the TSV category boundaries (.5)
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Summer - HUNGARY

¢ Mean TSV —Polinom. (Mean TSV)
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The neutral range (where TSV is between -0.5; 0.5) is wider in Taiwan

Taiwanese react not so intensively as the Hungarians



QUESTIONNAIRES

Thermal preferences Age, gender, etc.
TSV — Thermal Sensation Vote

9-degree 7-degree
(very cold = very hot) (cold = hot)

TPV — Thermal Preference Vote
(want cooler / want NO change / want warmer)
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Hot season - TAIWAN

100%

75%

50%

25%

|H|WM|I T

35 40 45 50 55
PET [°C]

0%

—Probability 'want cooler’ + TPV<0
=—Probability 'want warmer’ A TPV>0



Hot season - TAIWAN
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Summer - HUNGARY
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At least 50%
conditions (TPV<0)

33.5°C >

Taiwan

Hungary

31.5°C >

PREFERRED RANGE

want NO
changes
Taiwan ca. 15-32°C
Hungary 23.5-27.5°C

At least 50%
conditions (TPV>0)

Taiwan

?

Hungary

< 18.5°C

25% 50% 75%  100%

0%

25% 50% 75%  100%

0%

Hot season — TAIWAN
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QUESTIONNAIRES

Other preferences Age, gender, etc.
TSV — Thermal Sensation Vote

9-degree 7-degree
(very cold = very hot) (cold = hot)

TPV - Thermal Preference Vote
(want cooler / want NO change / want warmer)

SPV - Thermal Preference Vote
(want less sun / want NO change / want more sun)

WPV - Thermal Preference Vote
(want slighter wind / want NO change / want stronger wind)

HUNGARY TAIWAN HUNGARY TAIWAN
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At least 50%

want less sunshine

Taiwan

(SPV<0)
36.5°C >

Hungary

35.5°C >

25% 50% 75%  100%

0%

25% 50% 75%  100%

0%

Hot season - TAIWAN

| =—Probability 'want less sunshine'
1 Probability 'want more sunshine'
| —Probability 'want NO change’
15 20 25 30 35 40 45 50 55
PET [°C]
Summer - HUNGARY
1 ==Probability 'want less sunshine'
_ Probability 'want more sunshine'
1 ==Probability 'want NO change'
15 20 25 30 35 40 45 50 55

PET [°C]



At least 50%
(WPV>0)
Taiwan 39°C 2>
Hungary 38.5°C 2>

25% 50% 75%  100%

0%

25% 50% 75%  100%

0%

Hot season — TAIWAN

—Probability 'want slighter wind'
-—Probability 'want stronger wind'
=—Probability 'want NO change'
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Summer - HUNGARY
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SUMMARY

The warm discomfort benchmarks
(min 50% of subjects want changes)
are closer to each other in Taiwan
and start at a bit higher PET values

The preferred/ comfortable domain
(min. 50% of subjects want NO
changes in temperature), and the
neutral range (mean TSV [-0.5; 0.5])
are much wider in Taiwan

Taiwanese people are more tolerant
against the changes of the thermal
environment

The neutral PET temperature

(the PET at which the mean TSV=0)
is 8°C higher in Taiwan than in
Hungary

Taiwanese people are better adapted
(physiologically & mentally) to the
hot climate

Hot season — TAIWAN

\ 33

.5°C>

{36.5°c> >

15
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40

PET [°C]
Summer - HUNGARY
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]38.5°c9 >
15 20 25 30 35 40

PET [°C]



PET [°C]

SUMMARY Hot season — TAIWAN
The preferred temperature A ‘ | ‘ AN |
: ili < S 1335°C
(the PET at which the probability of | oref: ! | g2
‘want NO change’ vote is maximal) 23.5°C
is 2.5°C lower in Taiwan than in : 1 36.5°C»>
Hungary :
and in Taiwan it is below the neutral ﬁao N\
temp. : )V
Taiwanese got accustumed to the
heat stress, BUT prefer somewhat
cooler conditions 15 20 55 30 35 40
PET [°CT
Hungarians assess as comfortable Summer — HUNGARY
clearly warmer thermal conditions |
than that they perceive neutral A |
7N 31.5°C>
pref: :
26°C
: 35.5°C>
I 38.5°C> >
: V
15 20 25 30 35 40



SUMMARY

Taiwanese got accostumed to the
heat stress, BUT prefer somewhat
cooler conditions

Hungarians assess comfortable
clearly warmer thermal conditions
than that they perceive neutral

Thermal neutrality # preference

The preferred thermal sensation
(the TSV where the mean TPV=0)
in the warm months is

NEUTRAL (-0.15) in Taiwan
SLIGHTLY WARM (0.8) in Hungary

mean TPV

mean TPV

Hot season — TAIWAN

lc®

Summer - HUNGARY

mean TSV



The Hungarian thermal comfort project was funded by the Project ,,TAMOP—4.2._1/B—09/1/KONV—2010-0005
For the international comparison, special thank for the sponsorship of the Research Center for the Humanities and
Social Sciences at the National Chung Hsing University.
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