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Five questionnaire surveys were administered to Osaka residents during 2004-2014. Respondents were classified into

eight clusters (S1-S8) according to their frequency of use of AC, electric fans, and natural ventilation. Living

environments and environmental consciousness were compared. 1) In S1, the ‘sunlight’ score is low and the ratio of

installing blinds is high. The ratio of ‘minding cooling bills and saving on them’ is high. The score of environmental

awareness is generally high. 2) In S2, the scores of ‘outdoor air’, ‘view’, ‘AC effect’, and ‘ventilation” are low. The ratio of

‘minding cooling bills but having no choice’ is high. The environmental awareness score is generally low.
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Light environment :

S1

SL -- Sunlight SG -- Glare of the sun SH -- Summer solar radiation heat

Outdoor environment :

OA -- Outdoor air CP -- Crime prevention ON -- outdoor noise IN —Noise from upstairs and downstairs or next door VI -View

Indoor environment :

HM

AE — Air conditioner effect VE - Ventilation DC -- Dew condensation HM - Humidity or malodor M - Mold IS— Insect

Fig.3 Score of subjective evaluation of living environment
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Fig.4 Awareness of cooling bill

NB - Would like to use natural breeze
S -- Being sensitive to heat and cold

SW -- Saving water

TC -- Temperature control by clothing and bedding
SE -- Saving electricity

| -- Interested in urban warming and global warming
R -- Realizing global warming

Fig.5 Score of environmental consciousness
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Electric fan is more inexpensive, handier and less electric power than air conditioner. Recently its demand is increasing,

but the number of its shipments decreased. I research electric fan use through questionnaire survey 1n 2004, 2011 and

2017.Results elucidated the following for electric fan use: 1) The more they use air conditioners, the less they open windows

during awake and sleep. Air conditioner use and electric fan use do not have a relationship. The more they use electric fan,

the more they open windows during awake. 2) Reluctant directivity of cooling use electric fan in 2011. Those who have

high consciousness of power saving use electric fan. 3) Those who have bad circulation use electric fan.
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Figure 1 Frequency distribution of electric fans, ACs and windows use
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Comparison of Apartment and Occupant Characteristics between Air-conditioner Users and
Natural Ventilation Users during Sleep in Summer

OBt F Ml (KBRS

fig = i CRBRATSERSE)

YuhangCHEN*1 Noriko UMEMIYA*1
*1 QOsaka City University

This survey compared apartment and occupant characteristics of air conditioner (AC) usersand natural ventilation (NV)

usersbased on 112 respondents on a total of 578 nights for fouryears in collective housing in Osaka. 1) Apartments facing

southward use AC. Those facing westward use NV. 2) Apartments with old insulation levels tend to use AC; new ones tend

to use NV. 3) Apartments of quiet, good sunlight use NV. Residents who use AC are anxious about security, difficulties of

condensation, odors, and mold. 4) Residents using NV sleep in quiet rooms with good ventilation, good views, solar

heating, but with few difficulties of condensation, odors and mold. Sleeping rooms with good sunlight and efficient

coolinguse AC.
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Evaluation on Effects of Differences in both Blowing Direction from Air Conditioner and Amounts
of Hood Exhaust on Thermal Environment in Housing Kitchens in Summer Season

OARF KX RELZTKE) HH AR CREZTRS)
Mifumi KIMURA*1  Shinji YOSHIDA*2

*1  Nara Women’s University *2 Nara Women’s University

The summer environment has deteriorated in recent years, and there is concern about heat stroke in houses. In particular,
the kitchen does not have air conditioning equipment and generates heat and humidity by cooking, so there is a risk that
the thermal environment will deteriorate. In this paper, an experiment conducted with parameters of the direction of
airflow from the air conditioner in the living room, the outflow volume of the exhaust fan, and the cooking time is reported.

The relationship between these parameters and the environment in the kitchen is evaluated.
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Table 3 Measurement items
Measurem
ent points

T-type thermocouple(pole
f II;Ollénm D~®),Thermometer
o (utility room, 2F-Child
room)

T-type Thermo couple

Measurement items Measuring instrument

temperature (pole~®,
utility room, 2F-Child
room) ,2.1m

Surface temperature on the
kitchen window

Surface temperature on the
sash in the kitchen

Relative humidity (pole@~
®), utility room, 2F-Child
room, outdoor)
Temperature and humidity
of outlet air from the air
conditioner

Temperature and humidity
of inlet air of air conditioner

T-type Thermo couple

CO? Thermometer

FLALIM | (Thco?)

FL+1.8m | T-type Thermo couple

Thermo-hygrometer (RS-
14 Thermo Recorder)

Glove temperature (pole@D Glove thermometer, T-
~®) FL+11m type Thermo couple
Outdoor temperature,

humidity and CO2 FL+11m | Jhermo-hygrometer (RS-

concentration 14 Thermo Recorder)

COz concentration (pole®

CO2 Thermometer
~(®, utility room, 2F-Child | FL+1.1m
room, outdoor) (THCO2)
; hot-wire anemometer
Wind speed (pole@@®) FLLIM | (K ANOMAX)
Air flow visualization Smoke generator
Thermal radiation images - 'ége)zrmo—camera(FLlR
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Fig. 2 Comparison of airflow behavior showing the difference in
the blowing direction of the air conditioner
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Table 5

casel | case2 | case3 | case4 | case5

Average
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Fig.7 Difference in the average temperature on pole®
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Difference between generation and age effects on cooling power use in summer
-AC use frequency, attitude toward AC use and bad circulation

Ok 3 CRBRHNZRS)
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e B CRBRMINZRS) N CRFaNT 2 T36)

Tatsuki ENDO*1  Noriko UMEMIYA*1 Xiaoyong LIN *2

*1 Osaka City University

*2 Daiwa House Industry CO,LTD

We investigated the effects of age and generation on the relation between residences and resident

attributes and the cooling power use of 620 apartments in Osaka. 1) The number of household residents

and resident age had no effect on cooling power use, but there was some influence by people born 1955-1964

and earlier. 2) The number of air conditioners is affected by age and generation with one and two air

conditioners, but no effect was found with age with three air conditioners. 3) Two rooms are influenced

by age and generation. Three rooms are more influenced by generation. When regarded by age, a clear

difference is apparent depending on age greater than 60 years old.
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Invasive Measurement by Subject Experiment and Examination of Non-invasive
Measurement on Human Body Core Temperature

OfEm  5L87 (KRBRIFFILKT:) TR M (CRBRAFSIKSR) AIF BN CKRIRAFSLKRS)
HH  EIE (KBRIFILKF) AT #E— (RFILKF)
Hiroaki HIDA™ Narihisa CHIGUSA™ Kento NAGAI™ Atsumasa YOSHIDA™ Shinichi KINOSHITA™

"1 Osaka Prefecture University

Invasive body core temperature measurements were performed by subject experiments to evaluate the characteristics of
body parts. Tympanic temperature was lower than rectal temperature and responded well to the core temperature rise due
to exercise. A non-invasive body core temperature measurement technique based on the dual-heat-flux method using
insulation materials with different thickness was examined by numerical simulation, model experiment, and subject

experiment. The lower the air temperature and the thicker the subcutaneous fat, the worse the measurement accuracy due

to heat loss from the side of insulation materials.
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Selection method of priority city blocks for mitigating thermal environment around Osaka
Namba using mobile location data
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Hiroto Yoshida*1 Minako Nabesghima*1 ai Sakaki*2 Masatoshi Nishioka*1

*1 Osaka City University

*2  Setsunan University

The purpose of this study is to suggest a selection method of priority city blocks for mitigating thermal environment

around Namba in Osaka using mobile location data. We analyzed the fluid population and the thermal environment in a

50-meter mesh, and selected high-priority clusters by conducting cluster analysis. In addition, by using the results of the

analysis of the attributes, we were able to provide effective information for the selection of priority city blocks.
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fig.4 Estimated fluid population at 12:00
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fig.8 Average road surface solar radiation by cluster
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Average solar radiation on road surface in mesh in cluster0
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Verification of the Effect of Air-conditioned Seats in an Aircraft considering Local Thermal Sensation

OMIF & (SLATEEREE)
*1  Ryo GOHARA

A BT (GLAEERS)

*2Tomoyuki CHIKAMOTO

In this research, the air-conditioned seats in an aircraft were proposed. The effect of them were verified by experiment

of thermal and airflow distribution in an experimental room which reproduced a part of the aircraft indoor space and

air-conditioning system. Subject experiments were also conducted. Since the air-conditioned airflow from the overhead

supply outlet generates draft near the face, passengers sometimes feel uncomfortable. The air-conditioned seats do not

generate the flow around the face and it leads to improvement of the thermal sensation vote of the passengers. It also

reduce the dryness feeling of the passengers.
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Fig.4 Inside view of the room tested
Table.1 Experiment outline
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Fig.6 Temperature change of overhead air conditioning in case 1
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Fig.7 Temperature change of seat air conditioning in case 1
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Fig.10 Airflow for overhead and seat air conditioning
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Table.2 Subject experiment measurements and setting conditions

Overhead air conditioning

In front of the face Left side Right side
1.2m/s 0.2m/s 0.1m/s
Seat air conditioning
In front of the face Left side Right side
0.1m/s 0.2m/s 0.1m/s

met=3
-15 0 120
Fig.12 Experiment schedule

1ght exerc\l\sg/ Laboratory * Questionnaire every 10 minutes

Table.3 Questionnaire evaluation items

-3 -2

-3 -2

value | Warm and cold feeling Comfort | Feeling dry
3 hot Very comfortable
2 warm comfortable
1 Somewhat warm Somewhat comfortable
0 Neither Neither
-1 Slightly cool Somewhat uncomfortable
-2 cool Discomfort
-3 cold Very uncomfortable
Overhead air conditioning Seat air conditioning
A 0~205 [l 30~80% @ 90~120%  Comfort
3
2 o
Comfortable 1 Comfortabl® “®
[
o [ 0 -
o® "B 4 A A
() -1
2
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-3 -2 2 3 -3 3

-1 0 1 2 1 0 12
‘Warm and cold feeling Warm and cold feeling

Fig.13 Changes in whole body warmth and coldness
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Fig.14 Change in the feeling of warmth and coldness of the face
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Fig.15 Change in feeling of warmth and coldness on the back
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Fig.16 Changes in the feeling of warmth and coldness in the buttocks
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Seat air conditioning

A 0~207 [l 30~80% @ 90~120%

Feeling gf airflow

Comfortable Comfortable

-3

-3

2
airflow comfortable 1 airflowi comfortable
.** L] ] ]
= Humidity i -1 = Humidity i
. umidity 18 f [umidity 1s
e ‘ comfortable -2 Discomion comfortable
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Feeling dry Feeling dry
Fig.17 Changes in dryness of the eyes
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Fig.18 Change in dryness of the nose
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Fig.19 Change in dry mouth
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Study on Environmental Design in Green Houses for Sustainable Development of Agriculture
- Impact of Cultivation Work Table Height and Thermal Environment on Workers -
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Yuki YAMADA®, Minako NABESHIMA*, Masatoshi NISHIOKA*,
Yasutaka KITAGAWA**:- Hisaya OGURA**,
*1 Osaka City University, ** TORAY Construction Co., Ltd.

O s CRBSLRS)

Recently, stilt sand cultivation has been attracting attention in the agricultural field. In this study, we investigated the effects
of the height of the cultivation workbench and the thermal environment on the workers by performing simulated planting work
in a stilt sand cultivation agricultural facility and measuring the work efficiency, etc at that time. As a result, it was concluded

that the recommended range of height of the cultivation workbench, which is less fatigued and easier to work with, is 7 to 14 cm,

which is the difference between the height of the elbow and the height of the workbench.
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Comparison of thermal environment, thermal sensation and sleep quality among bedroom

directions in summer

O#F /A CREiiNL KRy g = CRFRATZRS)
B F L CRBRISCREE)
Shu YOSHIMI*1  Noriko UMEMIYA*1 Ukoh CHIN*1
*1 Osaka City University

This survey compares the relation of sleep quality and thermal environments, and thermal sensation in the bedroom
orientation, N, E, S, and W in Osaka of collective housing residents of 931 people during the summer. We compared the
relation of thermal sensations in all thermal environment changes: WBGT is always about 1°C higher in W than in the other
directions. In all hours of using air-conditioning, WBGT rises 30 min to 2 hr after bedtime in W. In S, WBGT is constant.
In E and N, WBGT is the same and lower than in the others. During all hours of opened windows, WBGT is 2°C lower in E

than in the others.
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Table. 1 Bedtime and Sleep Duration

Bedtime S| ee.p

Duration
Average 23:06 7:18
s.d. 0:54 1:36
Min 21:00 4:00
Max 2:30 11:30
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TR R R S (2021, 3.8)

28.0 Thermal Control Use Patterns
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Fig.5 WBGT change since beginning of sleep and Thermal
Control Use Patterns

WBGT
N
o
(=)

27.5
Direction of Bedroom
27
=
R 26.5 \‘.‘ o208 0e el
; 000 e see™” Ve
26 > NIV R e D i Ve
—e— south(597) —— east(139)
5.5 —m=— west (136) north (26)

0:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00
Time from the into-bed time
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completion (South)

28 —e— After H11[35]

—o— Period from H4 to H10[61] East
27 —=— Before H3[43]

0:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00
Time from the into-bed time
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Fig.8c WBGT change since beginning of sleep and year of
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Adjusted range of indoor temperatures depending on outdoor temperatures
during cooling and window opening selection
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During summer and autumn, we particularly measured indoor environments, cooling, window opening and closing.
Based on the data, we considered the adjusted range of indoor temperature according to outdoor temperatures during
cooling (AC) and according to window opening (WO) selection. Results revealed the following. During WO selection,
indoor temperatures increase about 0.43°C at night, and about 0.55°C during daytime, per degree rise in outdoor
temperature. When outdoor temperatures are higher than 22.1°C, the WO indoor temperature is higher than the AC indoor

temperature during night. When outdoor temperatures are higher than 26.3°C, the WO indoor temperature is higher than

the AC indoor temperature.
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In this study, we conducted a laboratory experiment to measure the physiological amounts of workers, assuming that the

indoor CO; concentration rises. From these results, we aim to clarify investigate the relationship with productivity and what

physiological mechanism is occurring in the body due to the increase in CO» concentration. As a result, it turns out that there

is not much relation between CO» concentration and productivity
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Numerical Evaluations on Timber Wall Assemblies

with Smart Membranes in Japanese Mixed Climate Zones

i Ses Gl Tosiliie R)

Hideki SHIBAIKE™

OWfE  HEHD Crolb L=l K5
Keito UCHIHASHI™!

*1  Kyoto Institute of Technology

The Smart membrane is a sort of sheet with vapor permeability and airtightness installed in the envelope assembly. Due

to the variable vapor permeability depending on RH of itself, it is expected as the functional component that can enhance

the durability of building envelope assemblies against the internal condensation damages. In this manuscript, the internal

condensations of building envelope assemblies occurred in the mixed climate zones in Japan are numerically investigated in

details. Internal moisture accumulations are compared for various assemblies with different membrane permeabilities.
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Table.1 Breathable resistance layer classification of IBC 2018 1404.3%

Performance Moisture permeability Material
classification Qv ng/sm? Pa example
Classl Qv = 572, PE,
(CZ5,6) 35m = SD Aluminum sheet
Class2 572<Qv = 57.2, Oil-based paint
(Cz34) 35m = SD<35m
Class3 572<Qv = 572, Latex,
(CZ12) 035m = SD<3.5m | Water-based paint

Fig.1 The material arrangement for the wall assembly (Materials and
thicknesses from the outside(LHS) are plaster board t=0.02m, Air cavity t=0.02m,
SBP membrane t=0.001m, Plywood board t=0.0125m, Fiber glass t=0.105m,
Airtight membrane t=0.001m and Interior plaster board t=0.0125m.)
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Fig.2 IECC Climate Zones?
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Fig.3 Relations of SD value (Vapor Permeability) and Ambient RH for
6 kinds of smart membranes and 4 kinds of PE membranes.
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Fig4 Long term profiles of plywood moisture content for 16 cases
with various PE and SBP membranes in Toyama (No Moisture Source)
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( https://www.wufi-forum.com/viewtopic.php?t=1645).
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Long-term Evaluation on Thermal Insulation Performance of Actual Scale Building

with Wooden Exterior in Cold Region

OARH R CRBRIFIZARS)

Mg R (BIEAM TR 24

KT E— CREFLKRY)
Hayato KIDA*!
Atsumasa YOSHIDA*!

AR fh— GBIPAM TR AL
HH EIE CRERFZARS)
it B (Rt T aED

Shinichi SHOHO*?  Shunsuke NAITO*?
Shinichi KINOSHITA*!
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In this research, thermal insulation performance of RC building with wooden exterior on the whole outer wall , Yonezawa

city library, is evaluated by measuring the surface temperature and the heat flux on wall and window surfaces and the indoor

thermal environment for a long term. Each heat flow on the wall, window, ceiling, floor is estimated from measured

results. Correlation between power consumption and temperature or absolute humidity difference is discussed.
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Fig.2 Structure of wall and window
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Fig.3 Structure of ceiling
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Table 1 Thermophysical property of wall

Wall Density Specific heat Thermal Thermal
conductivity diffusivity
kg/m?] (kg K)] [W/(m-K)] [mss]
Wood 367 1455 0.081 1.53E-07
Airspace 118 1007 0.026 2.21E-05
Polystyrene 28 1255 0.037 1.06E-06
foam
RC 2100 1050 23 1.04E-06
Table 2 U value
Thickness U value
[mm] Wi(m?-K)]
Wall 430 0.503
Window 24 18
Window frame 24 6.66

Table 3 Area of each part of library

Area[m?] East Wiest South North Sum
Wall 495 574 349 449 1868
Window 233 152 195 106 686
Window frame 210 214 254 48 726
Ceiling - 970
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AR R 2R SCE (2021.3.8)
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Study on safety for thermal environment in residential houses in winter season using BEST-H program

-Examination for residential houses on each prefecture in japan considering elderly rate and insulated rate-
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*]1  Nara Women’s University

In recent years, in Japan, the relationship between the thermal environment in a house and health has been attracting

attention.

sudden change in the thermal environment in which residents are exposed in a house in winter.

In particular, attention is being paid to heat shock, which occurs when blood pressure rises and falls due to a

The purpose of this report

is to improve the accuracy by considering the heat insulation rate and the elderly rate and analyzing in subdivided areas.
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Table.1 Classification criteria in Nara

Classification Municipalities

Nara(exc.Tsuge),Uda(
exc.Muro),Katsuragi,
Gojo(exc.Oto), Tenr1
Yamatotakada,Gose
Yamatokoriyama,Soni
,Kashihara,Sakurai,
,Kashiba, Yamazoe,
Sango,Ikaruga,Ando,
Kawanishi,Miyake,

AY4 Tawaramoto,Mitsue,
Takatori, Asuka,Koryo
Kanmaki,Oji,Kawai,
Yoshino,Oyodo,
Sh]m01ch1 urotakl,
Tenkawa,Totsukawa,
Shimokitayama,
Kam]klyayama

L

Fig.1 Classification criteria in Nara

ngashlyoshmo

v Tsuge,Oto,lkoma,
Muro,Heguri,
Nosegawa

Table.2 Definition formula of Dynamic-HSDH

DynamicHSDH**(hereafter DyHSDH** ,**: reference temperature
T
DyHSDH #x= j max(6, — 6,,0)dt
0

0 . : reference temperature ['C], 0 : operative temperature [‘C]
T : time of a day [h]
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Hygrothermal Simulations on a High Performing Single Family House
with Traditional Timber Framed Modular Panels
(Part 3) Evaluations on Air Flow Rates and Paths by the Multi-zonal Ventilation Network Model
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Seiji GOKA*!  Hideki SHIBAIKE*'

*1 Kyoto Institute of Technology

Dynamic hygrothermal simulations occurred between multiple zones in a building which implement interzonal airflow networks are
numerically analyzed by using the Windows application WUFI ® Plus with the airflow function. Influences of buoyancy, wind directions
and velocities, and mechanical fans with the energy or heat recovery  function as well are all investigated in the computations
successfully. The target building is a one story high performing house with traditional timber framed modular panels that will be
constructed in Yokoshiba, Chiba. Under the switching operation of the ERV and bypass, the CO2 concentration in the leeward room is

kept low due to the exhaust ventilation volume of the EA fan.
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Table.1 Thermal performances of building envelope assemblies
c . — U-value U ,-value 1 ERV 14
omponen sulation —-—B
[W/m? - K] [Wm? - K] 1 ypass 12
Fiber Glass 105mm 15
Wall NEOMAFOAM 30mm 18 a6 |
Floor ~ NEOMAFOAM 66mm 025 11 18
. 0.34 _ 40
Roof Fiber Glass 120mm 011 @)
00 NEOMA FOAM 95mm : °z a1
Window 1.33 o 19
Table.2 Airflow parameters 22 1
Flow coefficient Flow exponent
Conponent s
[dm”/sm™Pan] [-] 4 3
Exterior walls 0.018 0.71
Inner walls 0.52 0.62 18 | | .
Floor 0.018 0.71 24 26 28 30
Roof 0.007 0.71 . Lo RA[*C]
Fig.3 Switching HRV/ERV and bypass
Windows 0 0.71 40
Table.3 Volumes and airflow rates ]
Floor Volume Envelope SA EA 30
Zone Room . 3 3 3 3 ]
[m7] [m7] [m] [m/h] ([1/h] [m'/h] [1/h]
1 Bedroom 13.3 38.0 342 52.8 1.4 - - OG
7 Jstyleroom 9.1 261 274 361 14 - - 5 20 HRYHERY Bypass
3 LDK+o 43.1 123.6 94.0 69.9 0.57 31.5 0.25 ]
4 WIC 5.0 14.3 10.2 9.1 0.64 10 1
5 Bathroom 6.6 19.0 11.9 68.8 3.6 ]
6 WwC 2.5 7.1 6.4 49.4 6.9 ]
. (I
7 Attic (79.5) 719  113.9 o o 20 2 2
8 Crowl (79.5) (44.9) - - - - - RA[°C]
SUM 79.5 300.0 297.9 158.8 0.53 158.8 0.53 Fig.4 Judgement of HRV/ERV and bypass
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Table.4 Seasonal accumulations of AC loads per floor area [kWh/m?]

Heating Humid Cooling  Dehumid
HRV _all-day 7.0 25 25.0 6.9
HRYV_intermittent 5.6 1.8 242 6.2
ERV _all-day 11.9 0.0 218 11.0
ERV_intermittent 9.8 0.0 21.0 10.5
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Fig.7 CO2 concentration profiles during all-day operation (HRV)
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Fig.6 AC switching during intermittent operation (HRV)
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Fig.8 CO2 concentration profiles during intermittent operation (HRV)
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Hygrothermal Simulations on High Performing Single Family Houses with Traditional Timber

Framed Modular Panels (Part 4) Comparative Evaluations on One-story Terrace Houses
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Hideki SHIBAIKE"!
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Kenshiro KADOWAKI"! Seiji GOKA™

Kyoto Institute of Technology

Dynamic hygrothermal simulations occurred between multiple zones in a building which implement interzonal
ventilations are numerically analyzed by the windows application WUFI® Plus. The computational target are one story
terrace houses with traditional timber framed modular panels to be simulated in Choshi (Chiba). Disadvantages in terms of

solar utilization due to the redundant plan and 3D shape are evaluated by the performance bases. Influences of cellulose fiber

Infills are evaluated quantitatively.
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Figure.1 Overview of the model terrace house in WUFI® Plus 3.3 (U-shaped plan)
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Table.1 Volumes, floor areas and airflow rates for internal zones

Zone Room Floor Volume Natural Mechanical Infiltration
[nd] [nf] [1/h] [1/h] [1/h]

1 LDK 29.8 75.9 - 0.5 0.026

2 Master 19.9 46.8 - 0.5 0.026
+WIC

3 Child 9.9 22.7 - 0.5 0.026
Room

4 Entrance  13.2 29.4 - 0.5 0.026

5 Bath 6.6 14.2 - 0.5 0.026
room

6 Attic (79.5) 50.7 - - 0.072

7 Crawl (79.5) (33.8) 6.72 - 0
SUM 79.5 239.7

Table.2 U values for envelope components

Component Insulation U-Value[W/ni K]
Wall GW105mm 0.176
NEOMA FORM 30mm
Floor NEOMA FORM 66mm 0.256
Roof GW120mm 0.111
NEOMA FORM 95mm
Window - 1.33
200

—

cn

(=
1

Water content (kg/m?)
o o
o =

=
!

0 20 40 60 80 100
Rel. humidity (%)
Figure.2 Sorption isotherms for various insulation materials
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Influence of local stimulation on human thermal stress in hot environment
-in case of wearing a mask and local mist cooling-
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Narihisa CHIGUSA™  Atsumasa YOSHIDA™
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Kento NAGAI™ Hiroaki HIDA™

Osaka Prefecture University

The effects of wearing masks and local mist cooling on the human body were confirmed through subject experiments.

The increases in metabolic rate, body core temperature, and perspiration were made dear by wearing masks and walking in

an outdoor hot environment. This may be caused by the inhalation resistance. When mist cooling was applied to the neck

in an indoor environment, the decrease in sweating was recognized. The decrease in sweating was thought to be due to the

stimulation of thermoreceptors on the skin surface by the local cold stimulus.
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Fig.4 Experimental protocol for local mist cooling
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Effect of Odor on Perceived Personal Space
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It was important to reveal the effect of odor on the discomfort of approaching. Personal spaces of participants were

estimated using measures of distance and anxiety. The experimenter stood at eleven places, of which four were in the front

of participants, six were in the side of them and one was in the back of them. Participants evaluated about "familiarity",

"distance",

safety" and "nervousness" with sniffing the odor bag, those were acetic acid, fragrance and control.

Consequently, it was revealed that odor effected on "familiarity" a lot. Moreover, discomfort odor decreased "safety" and

increased "nervousness"

in the effects of odor.
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Figure 5 Comparison of "Unfamiliar or Familiar" among odor conditions



A—-60

F 0 RLRLEmWEIET, F10 X v E L El S iz, (2
BUWELEM TIiE Acl, Ac2 X Ctr X 0 3 ik <,
Phl, Ph2 1% Ctr LI ARRE OFG7Z o 7223, ARz
IR E e o e, THELEY i Tl
HETHICBWRERICAEZITIRE ST, 2B
DRI RIET R NI W2 Ebho Tz,

B 712 T2 FHMZ 7, Ko R 5SS

LD, Ctr liZOW T ESRMM T2 &, £

2SN AR TR S
AR TR OCE (2021, 3. 8)

SNE & FEBRE ORI E DT IRV R
2o 10, FEBRBINE O %ICEBRE LD B10 S 1%,
F10,L10,R10 £ 0 ML < FHlT S 7z, IR VSRR
TlE Acl,Ac2 & Ctr,Phl & DKM CTHEZEN A
A7z, Phl, Ph2 X Ctr (ZiT WA 7Z - 72 & & 2 87
%EL X4 TRPAAFEM S 5 72 Acl, Ac2 23 [0
A AR TOEERD LN, RADBARM TR
FUTRHE~DO BT/ NS W EHERITE B,

ey - I - I - o ) -2
quite [P S (S O PR, S
slightly 4 -~~~ 0| R R F S o0 1D -O--O---D -
neutral { —— O RSN +--@-@--0--0--@--0-— +-—-@-(8)(10-B--()-©® - - ,@,@,@@®,,
ﬂmv<3@cv@@®<®0HD@<®2469£ew@mC>®@<3@<30
it @ © QPO @ |1 @D B O @[ oo @@ | { o P
8 vevy 0 © 7@76}@ A1 O e e I
valﬂ 7777777777777777777777 L 10— L14 A (No sinificant diferonce
quite{ o~ R e T S - -(D--®-@--O-O
slightly + - ————————————— 0] 1@ OO & +-B)-O-®-@®-®®-
neutral { -2 -~ P — ,,@,@@,@ @ |1 o 06 600 -0 6
slightly1 - (o) (@ () ©® @ @ |1 @ @ O & o & {1 N SN,
_ ite}--®-0-©-®-0-M-{ 10 B I
S veryfo R I e B
=
E verym ********************* m ************* 0-----—- mf—(szmf—@——wf—@——f mfffcp 777777 P —————
quite{ -~ D @ ———mmm—mmm - 0|t -@®-@-C-O-D-| t--@-@--0-0O-@ -
slightly{ o ¥ I o --0o-— +-(8)-&r-®--@-@-()-- ,,@,,@,@,@,@W - -6 -0--@-o-@
neutral -~ oo~ RN — 7”7@}@7@7@7@” |l o2 -2 -0 -@ @ - ,,,:,®,®,,,,
slightly1 - @) (@ @ © @ @ |1 @ o0 0o O |1 o @ --@-————- o @00 - @O -
quitet - ©- OO ® O © | oo P -
§ very+ - - —— >-@-—-——-----|+-—--— | G
Ctr1Gtr2 Ac1 Ac2 Ph1 Ph2 Ctr1Gtr2 Ac1 Ac2 Ph1 Ph2 Ctr1Gtr2 Ac1 Ac2 Ph1 Ph2 Ctr1Gtr2 Ac1 Ac2 Ph1 Ph2
Figure 6 Comparison of "Near or Far" among odor conditions
e - I - I F10 [ P - B L
Hoquite] S T S R S PSS S, S [ Y R S S S
slightly -—-@-@--®@-0--@-@®--| +-—-@-G-—--—- @@ @ OO0 - H--®-O-@--0-(Q- O
neutral {--® ()@~ @0 {-@-@D-- ¢ - O-D-9-P-O-® - O-B-@-®-0-&-
, Sty - ®- D@ @OD {1 O OO0 {10000l 000 0o
3 auite{--®-0--@-(8)-0o-@ | {--o - - -0--0——| v e B —
; very {— o -0~ @-@ -0 -0 {————m - o B .
§ ey B {4 m 77777777777777777777 (Bonferoni ** : p<.01, * : p<.05)
w

qute o | ]

Lo P N —— F--@-(6)-0--0--@--@
sighty | ©-0-0-2-® 0|} ®O60@Po || ®ODOPD-
neutralw@,@,@,@"@,@ﬁ w,@,@,@,@”@f@ﬁ h@,@,@,@},@,@,,
BRI RROROSORASCHN) S | SR S S | S o S o
3 quite{ o @*@*ﬂ%**@ 77777777777777 e
X overyl o P S [
< (I s i iy ——
§ verym ,,,,,,,,,,,,,,,,,,,,, ,,,,,,,,,,,,,,,,,,,,, ,,,q) ,,,,,,,,,,,,,,,,, ,,,,,,,,,,,,,,,,,,,,,
Hoquite] PO R R T B @ G S @--@-@--@ | O DD
W oz 0200 || 0000PO | OO0 OO0
@ww%}aﬂww©cw~ﬁﬂa®ﬁw}®~~e@H@®<w§~5%w4}@@4}—
_slignty L ©-&-0-® 0|} ® 000 oo ||-o-0-0-0-0-0|-DO® @O -
3 witet-—o-0--@-©®-@--@ |- s [ NN SRR H--@-O-®-()-@--@ -
E veryq - i I R e i [ B @ @

Ctr1Ctr2 Ac1 Ac2 Ph1 Ph2

Ctr1Ctr2 Ac1 Ac2 Ph1 Ph2

Ctr1Ctr2 Ac1 Ac2 Ph1 Ph2

Figure 7 Comparison of "Anxious or Easy" among odor conditions

Ctr1Ctr2 Ac1 Ac2 Ph1 Ph2



ZESRARAN - A T T ST

A-60 SIS 27 (2021, 3.8)
% Vewﬂ——m——@——@——ﬂy——m——— —————— P ———— | [ | .=
5 aute] @ @ Q -@W-@--| t--o-e--0-@--o-0 | - RN Q) S S I S N P—
= slightly| - ®-@® -0 & O - PO @®©-0-@ - OG-0 o0-0-Q-o o

neutral { --@ -® -0 -~ @-————- F--@--®--®--0--®--0 - "@7@,@7@,@7@” H-P-B-®-®-0-Q
slightly+ oo~ o--@)------ - 00— B B0~ 7”@77@7@7 ®-|t+--6©-0-0--o0--®-6 -
E quite { - O———| @-—-0-————— R - - O - ————— o--@--0--—-| +-—-@-@-———-- o--(6)--@-—-
% VeIY - e S B [ P —mmmmmmm
o Lok gikk Lk |
§ very 777777 o L m 9 'm0 (Bonferoni *# : p<.01, * : p<.05)
% quite-—-@-2--@-G -0 - I S
= sightly}--©-@- @ ®-@- Q- t-@-0--D-O-0-@—|t-2-0-@-O o2
neutralfﬂ@f—@——@——@——@——— -0 -0-@ | 1-—-0-(-@-@-O-()—-
slightly --®-@--@--0--(®)--@ - f”@f@"@f@,@@ﬁ ,,@,®,@,@,®,,,
E quite +—-o-—--—————-——- I S Y S S L@ -@--@--0--B)--@——
i; very{ - =—— ¥ I s -
2 ey M R | 10 I Ri4 [ | 510 [
E ite; @@ & & o @ | e I e [ - -0 OO
slightly { - *@*8*@*@*” ‘"*@*i@"@*%*@*@" F--@-0--®-®-0--& - 1-(2)-(s) f@—@f(@—@——
neutral { - —(5)— (6)-~(7) - -0 —(®)- @ kﬂ@f@f®7 -—(8)--@- ,"@7@,,@,@,@,, L DO -0-®-0 -
sightly| o222 @0 {1 ©o0odO |l DOOeOD |l oo
E quite{ -~ B @ - F-—@ = @~ = -®-—— === F--0-O--@®-0--@-6@--| {--&--0--—---- O ——————
é veryio b e S I

Ctr1Ctr2 Act Ac2 Ph1 Ph2 Ctr1Ctr2 Act Ac2 Phi Ph2 Ctr1Ctr2 Acl Ac2 Ph Ph2 Ctr1Ctr2 Acl Ac2 Ph Ph2
Figure 8 Comparison of "Reluxed or Nervous" among odor conditions

3 81C MBRRIK) A2 R, RORGIEESIC & ey BB, A Fi2
YU 5, Ctr lC oW ChL BRI el 2 & %%Eﬁxz Male i
BN & FBRAE OB T NE EEVRHEZ 272, F neutral % % % ﬂ ﬂ ++ ﬂ % <H
BRI DA #% 2 FEBRE IS0 B10 1%, uomo%ﬁﬁ .
F O RoRmE <, F10 £V @& < il S 4v7225 F6 K 0 1% ;: very z
B2 o7z ICBOEMRE TIE A2 & Ctr, Phl & D% . BB
R CHEEAENZ L RN, X4 TR - © :jg :
e TR LSS T oMLY, R Gy ol T L d g g
KRB TR L) ORELTIEERDHST2 8 lighty % + <H + + % % % %
EI:E/EU = Nz, N qvueitrj uoy g g
5. FEERE & OB REETE O B &t aR 2 2

9 \Z ERBERRETATI O 4 T H Iz~ T, B 10 4 Ctr1Ctr2Act Ac2 Ph1 Ph2 Ctr1otr2Ac1(€\fezsf};1:22205)

PO TR % s U= —fl & LT F12 &0 3 % Figure 9 Example of comparison of feelings toward the experimenter
e - [5} I

between sex (position F12)
T, BB ORI, AT CEARE T e e o b e 2o 3 5
2y b (O) Tkt B 7ry b (@) IZBEDOE

AIAEMESHER S LT,
Bz s, KRRy CRERAZ R L. B o BhYIz

@?i@{ﬁ@%@*ﬁ ﬁ%%{%ﬁa 1/71;0 #‘E&ﬁ@%lg/a\ix ﬁi&w{: /Q,_V_J—-jl/x/\o__x %*E'—'ﬂi—‘ﬁ—é f:y)&:
LD B OHOWEHE LI FI2 THEBBLA womerespir 4 m |\ 23050 LC. #e - RSO B 7
nq:ﬁﬁ PEZETT A %hﬁ‘ ”’%ﬁﬁl@ ?Wﬂﬁ’ﬂiﬁ‘@@ji 3 kb\ﬁﬁsﬁﬁﬁftti)(%fj—’) 7- "Jﬁ L] ~DIZE
ﬁ)lﬁll/\,ﬂ:/ﬁ;ﬁ:lﬂz))ﬁ %*’-/7’:—0 rﬂ'l\_“@J gzlzﬁﬁffibfﬁ)ﬂ: I/\OD%Z{EF itti&é‘jjﬁ% < T‘I%% j: "H—»'I:‘\ES-ZJ %3 "m
ﬁ”fﬁia)ji?ﬁ‘% <. FE(%%EEZJ gyﬁﬁftiﬁ:ﬁ@ﬁ?ﬁ‘%”@ %@J \_-;-/%B%_’& i.g— Lo T r%;ék LT ’—%E
f&ﬁ‘of:o igﬁ%&ﬂﬁ‘ﬁfzofzkb@&l\ ﬁ‘l\io)g—é‘%‘ﬁ% JE};;‘KJ ﬁ)iﬁ%toﬁb\ L.:Ibb‘ﬂ%ﬁﬁ z iﬁ‘%ﬁ%&“
Voo EIn, BT TR THC 005 0L R Y
GifeLoic, TR LA §HfiiCH1T % R6 @ Phl, R14 5234

D Acl D2 KL &L AREPRONIOX T8 1) w)i—3%, KUk F0 OLIEENHIE @) - 7L

R 2 NN [ EXAE /Y < = VADIS— ) F IV AR ANDEE - B AL E S
JE/LA\J P$,ﬁﬂi®%LT\ ﬁ‘ L /I_A\J k ,—ﬁ':JlE/._,\J T iﬁl%‘\ ,?:,‘5 Vol. 34 NO,B, op. 3077309 2000



A-61
A%

ZESTARR - f TR i S
iR FEIE R S (2021.3.8)

[CEVADLEMEF TOEEDRICRETEE

Effect of Odor on Mental Work Performance under Fatigue Condition
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There are few studies unified the mental or physical condition of participants just before the mental work experiments. It

was conducted the follow experiments. Firstly, participants were engaged in the classifying words test in a odorless room.

Secondly, they moved to the second room, and were engaged in the d2 test with four odor conditions, which were lavender

oil, grapefruits oil, methyl mercaptan sodium salt and control. Consequently, lavender increased the achievement rate (Pa)

without raising the miss rate (Pm). Grapefruit not only increased "Pa" but also decreased "Pm". Though methyl mercaptan

maintained "Pa", "Pm" tended to increase.
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Figure 3 Example of d2 test
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Figure 7 Comparison of mood evaluation in the 2nd votes among odor conditions
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Figure 8 Comparison of mood evaluation between the 3rd votes and the 4th votes
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Figure 9 Example of regression line for comparison among odor conditions (panel 14)
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Proposal for Optimum Sniffing Method Based on Odor Concentration in Triangle Odor Bag Method
Part.10 Flow Conditions of Odor with Numerical Analysis Model of Nasal Cavity
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* Setsunan University

In order to improve the accuracy of the triangle odor bag method, both methods of experiments and simulations using

computational fluid dynamics analysis has been used for studying. In this paper, the relationship between the ratio of

the air volume of odor discharged from the odor bag to the air volume of odor suctioned into the nasal cavity and the

concentration of the odor was investigated in the discharge and suction method without the odor mask based on the detailed

nasal cavity model including nasal septum and nasal turbinate. Consequently, it was revealed that the high concentration

odor could be suctioned, when small air volume was suctioned after the odor was sufficiently discharged around the nasal

cavity before the suction.
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Figure 1 Analysis model of nasal cavity



nasal cavity

Figure 2 Outline of calculation model
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Figure 3 Concentration distribution of Gas-A in nasal cavity
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Deodorizing Performance of Exhaled Smoke and Third-hand Smoke Based on Olfactometry

O M B (FEmERT) Al &— (AR) M {2 (AR) @A il (ERKRT)

Akihisa TAKEMURA" Eiichi ISHIYAMA™ Nobuhiro YANAGI™ Yuya FUKUMOTO’
* Setsunan University ** Hakuto Co., Ltd.

It was important for both thermal environmental preservation and energy conservation in a car to support ventilation
with air cleaners. It was focused both exhaled smoke and third-hand smoke in a car. Four measurements were conducted
between before and after deodorizing smoke odor from the point view of "odor concentration", "odor sensor value", "dust
indicator value", "sensory evaluation of odor" with three air cleaners. Some air cleaner reduced odor intensity, discomfort
and unacceptance more than natural reduction. Based on odor concentration and dust indicator value in the exhaled smoke
condition, the equivalent ventilation volume was calculated as 1.93 times per hour (based on odor concentration), and 3.00

times per hour (based on dust indicator value).
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Figure 1 View plan of sampling chamber Figure 2 Odor concentration
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1st mesurement

Corrected odor sensor value [-]

3rd mesurement

2nd mesurement
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Time after operation of air cleaner [min]
Figure 3 Odor sensor value
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Figure 4 Dust indicator value
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Figure 5 Scales of evaluation items
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Figure 6 Comparison of intensity between before and after deodorizing
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Figure 7 Comparison of hedonics between before and after deodorizing
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Figure 8 Comparison of acceptance between before and after deodorizing
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Influence of Odor and Lighting Environment in Relaxation Space
on Psychological and Physiological Response of Occupants
(Part 1) Experimental Setup and Analysis of Subjective Evaluations
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Although it is known that relaxation and refreshement spaces can also benefit workplace productivity, relatively few
studies concentrated on the effects of the combined indoor environment in the relaxation space. This study aims to
examine the psychological and physiological effects of the indoor environment in the relaxation space on workplace
productivity. In this paper, the subjective evaluations under the various odor (Japanese cypress,rush grass,orange sweet
essential oils) and illuminance conditions (100 1x,500 1x,2500 Ix) of the relaxation space were investigated.
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Fig. 1 Experimental room plan
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Fig. 6 Impression of odor,lighting,and room environment under hinoki in relaxation space
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Influence of Odor and Lighting Environment in Relaxation Space on Psychological and
Physiological Response of Occupants
(Part2) Analysis of Skin Temperature, Heart Rate and Electroencephalogram
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WELLNESS design for offering comfortable and healthy space has begun to receive great attention in office design.
Because a relaxation space is also an important space for improving productivity, many studies have focused on the indoor
environment of the relaxation space. However, most studies have investigated a single environmental variable and there is
insufficient information on the psychological and physiological influence of the combined indoor environment. This study
focused on the combined indoor environment of the relaxation space and the psychological and physiological responses under
different odor and lighting environments were examined. This paper reports the measured results of physiological responses.
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Fig. 2 Temperature difference and heart rate ( Comparison of illuminance during no odor ) [n=10]
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Fig. 3 Normalized temperature difference and heart rate ( Comparison of illuminance during no odor ) [n=10]
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Fig. 4 Normalized temperature difference and heart rate ( Comparison of illuminance during japanese cypress ) [n=8]
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Learning Performance in Odor Environment with Aroma Oils

(Part6) Study of Subjective Evaluation of Odor under Intermittent Spraying

OF8 HEAN CRBCRT) i ek (RBRRY:) 8 L (KRR
PR BIC (BRRT) /M JA CRIRKS)
Masato HIRANO™'  Toshio YAMANAKA™ Narae CHOI"'
Akihisa TAKEMURA™ Tomohiro KOBAYASHI'
"'Osaka University  “Setsunan University
It is known that odor has a psychological effect, and it is often used to change one's mood, such as aromatherapy.

Many studies have also reported that odor affects cognitive functions, indicating that the odor environment could improve
learning performance in the learning space. In our previous research, it was revealed that the aroma of lemon might have
a positive impact on learning performance and subjective evaluation. However, odor adaptation was observed because

the participants were exposed to the odor continuously. In this study, the odor intensity and preference under intermittent

aroma spraying with different intervals and concentrations were examined.
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Fig.2 Time Schedule of Experiments
Table 1 Experimental Conditions
Spray Rate[mg/sec] |Spray Interval[sec]| Time of Spraying[sec] A(:/;irr?ggos(;rilrc[;rqlg/ﬂ(]m (f)fei?llé(?;naci?[ﬁ?/ﬁ?]
Basic Conditions (5min,5sec) 0.932 300 5 0.622 0.968
Conditions(1) (10min,7sec) 0.932 600 7 0.434 0.978
Conditions(2) (10min,10sec) 0.932 600 10 0.624 1.366
Conditions(3) (53sec,3sec) 0.415 53 3 0.923 1.002
Basic conditions Conditions(1) Conditions(2) Conditions(3)
— 150 (5 min interval, 5 sec spray) (10 min interval, 7 sec spray) (10 min interval, 10 sec spray) (53 sec interval, 3 sec spray)
£ 1.25 Peak concentration Peak concentration Peak concentration
= 1
=
= 1.0

NS

N N\

S o Average concentration Average concentration
0 10 20 300 10 20 300 10 20 30 0 10 20 30
Time [min]
Fig.3 Changes in Odor Concentration of Indoor Air in the Experimental chamber
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Fig.6 Odor Intensity and Preference of Odor Intensity of Basic Condition
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Fig.8 Odor Intensity and Pleasantness of all Conditions
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