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Thermal Control Use Patterns during Summer Sleep and Living Environment
- Analyses of Apartments in Osaka-
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1) Residents of apartments facing eastward use air conditioners (AC). Those facing westward use natural ventilation

(NV). Residents of sleeping rooms facing southward use AC. Those facing northward use NV. 2) Residents of narrow and

crowded apartments use AC. 3) Residents using AC all night have difficulty with condensation, odors and mold. 4) Residents

in noisy environments use AC. 5) Residents anxious about security use AC. 6) Residents who use electric fans in addition

to NV report lower satisfaction with the apartments than those who use only NV. 7) Residents who use AC report higher

satisfaction with sleeping rooms than those who use NV.
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Relation between thermal environment change and evaluation of thermal sensation and
sleep quality in bedrooms during peak summer
-Survey of Apartments in Osaka
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When ACs are used all night, WBGT decreases after the beginning of sleep. The decrease range is within 0.2°C for high

Sleep Quality residents. WBGT decreases during 30 min after the beginning and remains 0.2°C lower than the beginning for

middle SQ residents. WBGT decreases during 60 min after the beginning and stays 0.4°C lower than the beginning for low

SQ residents. When natural ventilation is used all night, WBGT is 0-0.2°C higher than the end for thermally comfortable

residents. It is 0.4°C lower at 2 hr before the end and increases toward the end for uncomfortable residents.
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Influence of Local Stimulation on Contact Thermal Sensation in Outdoor Sitting
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Subject experiments on contact thermal sensation in sitting were conducted in outdoor space and artificial climate chamber.

High correlation was obtained between seat surface heat flux and contact thermal sensation when receiving thermal

stimulation under hot environment. We obtained the effect of thermophysical properties of chair material on contact

thermal sensation. When receiving cold stimulation in cold environment, this correlation did not appear clearly in

comparison with hot environment due to the large contact thermal resistance through clothing. We couldn’t find the

influence of contact thermal sensation on whole body thermal sensation on sitting.
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Prediction of Thermal sensation for Step Change of Solar Irradiation and Metabolic Rate
under Hot Environment
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Subject experiments were performed to investigate the relation between physiological response and outdoor thermal
sensation with temporal change of radiation and exercise in summer. It was confirmed the skin temperature changed with
time delay by change of metabolic rate. In this situation, the strongest correlation was recognized between metabolic rate
analyzed by expiration and thermal sensation. Under the condition of solar radiation heating, the strong correlation was
recognized between skin temperature change and thermal sensation change. We proposed the thermal sensation prediction
formula under radiation and metabolic rate change by multiple regression analysis using physiological factors obtained

from subject experiments.
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Table.1 Subject information
Subject | Height Weight Body surface Age

[cm] [ka]l area[m?] [-]
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g 165 58 1.63 22
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In this study, heat budget of isolated plant unit is numerically evaluated with thermal plant model including

radiation transfer model for net radiation and transpiration model for latent heat transfer. Latent heat transfer

related to transpiration on leaf surface can be evaluated by Jarvis model. Net radiation of foliage is evaluated by

solving the Ross’s radiation transfer equations and sensible heat transfer is by difference between the net radiation

and latent heat transfer. In the prediction of net radiation of foliage, CG model with software AMAP is applied to

decision of structure parameters which are included in Ross’s equations.
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school time use
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This paper conducted a statistical analysis on the relationship between socio-demographic condition and time use for
sleeping, eating, working and school activity. Time use was expressed by the probability of starting activity at each time of
day modelled by logistic regression and the duration of activity modelled by survival analysis. The result revealed that how
to use time differs depending on life stage, business category, and feature of occupant’s residence. Occupants are expected
to live according to business, residence, and their surrounding environment. Also, they tend to use life time depending on

their socio-demographics condition.
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Table.1 Target action and definition

Activities Examples and/or notes
Sleep Time from going to bed till getting up
Meals Include drinking before or after meals.
Work for pay or profit
Work Includes helping family business. -
Rest between work time should be classified
according to the activity actually done.
Studying by students at school, such as high school,
Schoolwork college and university
Homework is included.
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b DA 1 (IR SNIATAORMBIRR 2 &35 & &
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S(dy) = Pr[Du > d.] 3)

[EUFAHTICII Y — B3R W5, A~ — RESSEUE,
MEGEEI d, £ CITAR T L7V &0 9 STk 4,
(272 o T B T3 D SR 2 3, D F D fkioeiF
DO — REIEL h(@d)i 34X TEIT N TE D,

h(d;) = Pr[Du = d;|Du = d,] @)

Flay 7 AEPF T, TRTCOFRALEEZ Yo & L=
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B(dp) = ho(d)exp() i) ©
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ZIZT T THY g, FRIRRECH D, EAF
B S(d) 13 HAE Y — RBIEUT 3 5 He A 77 B85k
So(dy) & = 7 A[EWFSHTTH BV TR &2 YT (6)
DEINEKTZENTE D,

S(de) = So (dt)exp(2?=1 Bixit) ©

7o, BUROHTZIZIE. BT ADRF LD NT— R
ORI 2 U LT B 72— R b2 T 72,
1. 4 DI ROERE & ERBAZEEHOER
FFREOD K 9 I AR T L IR AR TR 21 K
ETHELEETHZLNTE S, AR TCIIEEER
PEAFAES L+ 5, 72720, RO ClImii s
OYAY aRee el N EIL iy O e BB R) -7 g S N Y
ETDHZEND, AT TIIAIGHE T — & Z B O
WHNKEL B b B2 LNHFR - (kHOX Sy, B
ZDXSy. & T Table. 2 TR I A 7 ATF— VKT
L, BleEiReET VEER LTZ, 7ok, FERXSy
WZOWTIIMER 2B BT, /INFA - ek - SR -
KFAED AKXy UTHET 5, ZOIEDD/EEFENE
IR LTl D, B BRI CB 8 L B e
JBYEA Table. 3 (¥, AR & <BL¥ERE, @
EREE, APn, BTIRSRR, R, FIRERC ST
Wb, B, BHRO 3] LS TO DA A 5
Xy DEEZRS L U, R HT Cldmii A s s LTiA
LT,

Table.2 Criteria for classification by life stage

Division Description
Student Elementary | Elementary school student
Junior Junior high school student
High High school student
University | University student
Single One without childrenand spouses
Couple Married person without children
Caring child Married person with unemployed children under
30 years old
Living with Married people who do not have unemployed
children children under 30 but have other children
Table.3 Variable considered in single male type
Variable Dummy variable  |Description
Employment | Fyjitime3x¢ People mainly working
situation Part-time Working in one's spare time
No job People who are not working
Commuting | Shorter than 30 min |One way commuting time is less
time P than 30 minutes
. One way commuting time is 60
301060 min to less than 30 minutes
600 120 min One way commuting time is 120
to less than 60 minutes
. One way commuting time more
120 minutes or more than 120 minutes
Not subject People who are not working
Age Teenager ~19 years old
20to 29 yearsold |20 to 29 years old
30to44 yearsold |30 to 44 years old
45t059 yearsold |45 to 59 years old
60to 74 yearsold |60 to 74 years old
75 years old or older|Over 75 years old
City size Mega city Cl_ty_ with population over 1
million
. oo City with population of 150,000
Middle city>x to less than 1 million
. City with population of 50,000 to
Small city less than 150,000
. City with population of less than
Mini city 50,000
Village Town and villages
Business Professional/Technig
category al work
Administrative
business
Office work
Sales business o
Security business »¢Ministry of Health, Labor and
Primary industry ~ |Welfare Classification of
Transportation/Com | Occupational Classification
munication business
Production
process/Labor
business>
Other business
Not subject People who are not working
Household  |Nuclear family Couple and their children
composition Couple and their parents and

3 generations family

children

One parent One parent with children

Living alone>¥ Living alone

Other h(.)l.JSEhOId Other household composition
composition

Unknown Unknown household composition
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WIZ, QFEDBREDEEZ BIEZFF O NI T4 A
e a B U 5y BN BRARREZ OB A 2 FH LT,
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Table.4 List of case in the figure

Casel l = 20:00~21:00
= 21:00~22:00
Case2 22:00~23:00
Case3 23:00~0:00
= 0:00~1:00
Cascs (N = 1:00~2:00
Cases | = 2:00~3:00
0% 20% 40% 60% 80% 100% | ™ Other time

Fig1 Stacked distribution of sleep start probabilities by time

Casel

Case2

Case3

Cased

Case5

=

0% 20%

40% 60% 80% 100%

| Other time

¥ 5:00~6:00

¥ 6:00~7:00
7:00~8:00
8:00~9:00

= 9:00~10:00

#10:00~11:00

®11:00~12:00

¥ 12:00~13:00

Fig2 Stacked distribution of work start time of single male by

business category
Casel " 4:00~5:00
 5:00~6:00
case2 [N 6:00~7:00
7:00~8:00
Case3 | | = 8:00~9:00
9:00~10:00
Cased | = 10:00~11:00
B No breakfast
0% 20% 40% 60% 80%  100%

Fig3 Stacked distribution of breakfast start time of single male

by commuting duration

casel (M I = 20:00~21:00
 21:00~22:00
Case2 (I [ 22:00~23:00
cases || 23:00~0:00
= 0:00~1:00
Cased = 1:00~2:00
cases || u2:00~3:00
® Other time
0% 20% 40% 60% 80%  100%
Fig4  Stacked distribution of sleep start time of single male by
business category
u 5:00~6:00
Caset. | .  6:00~7:00
Case2 | 7:00~8:00
Case3 | 8:00~9:00
9:00~10:00
Cased | # 10:00~11:00
Cases | ®11:00~12:00
®12:00~13:00
0% 20% 40% 60% 80%  100% | ™ Other time

Casel Case2 Case3 Cased | Caseb
Living Carin
Figl University with anng Couple | Single
- children
children
Fiq2 Transportation | Primary | Security | Sales | Office
92 | communication industry | business | business | work
120minor | 600120 | 30to60 | SO
Fig3 - - than 30
more min min .
min
Figd Transportation | Primary | Security | Sales | Office
9% | communication industry | business | business | work
. . Mini Small Middle | Mega
Figh Village City City City City

Fig5 Stacked distribution of school work start time of male
students by city size
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= ~1 hours
Student_Male [T =12 hours
LivingChild_Male ] #2~3 hours
3~4 hours
Caring_Male - M 4~5 hours
= 5~6 hours
Couple_Male ® 6~7 hours
Single_Male = 7-8 hours
gle_ I- = 8~9 hours

0% 20% 40% 60% 80% 100%™ 9~ hours

Fig6 Stacked distribution of sleep duration by life stage (Start
time=0:00~1:00)
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DFEIFHRERN AR TRVMEAMZH D 2 £ 0353735, Fig
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= 0~4 hours

3 generations family . = 4~5 hours
= 5~6 hours
6~7 hours
Nuclear family I  7-8 hours
® 8~9 hours
Living alone .. B 9~10 hours
H10~11 hours

0%  20% 40% 60% 80% 100% Lo1112hours

Fig7  Stacked distribution of sleep duration by household
composition (Start time=21:00~22:00, type is Single male.)

3 generations family - = ~15 minutes
m 15~30 minutes
Nuclear family - = 30~45 minutes
45~60 minutes
Living alone - = 60~ minute

0% 20% 40% 60% 80% 100%

Fig8 Stacked distribution of breakfast duration by household
composition (Start time=18:00~19:00, type is Single male.)

Primary industry I

Sales business

m 0~5 hours

u 5~6 hours

= 6~7 hours
7~8 hours

= 8~9 hours

= 9~10 hours

H 10~11 hours

¥ 11~12 hours

0% 20% 40% 60% 80%  100% | ® 12~ hours

Office work

Fig9 Stacked distribution of work duration by business
category (Start time=9:00~10:00, type is Single male.)
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Research on Indoor Thermal Environment of the Frail Elderly in Summer

Ot 7 T dh (RELTKF) AR W GREKTRT)
Chiaki KIDO*!  Hiroko KUBO*!

*1 Nara Women'’s University

The influence of indoor thermal environment on resid is clarified. However, previous papers wengoat focused on
the active elderly. The purpose of this study wasldafy actual thermal environment of the flaitletly by measuring air
temperature and humidity in living room and bedrodrhe results were follows, the frail elderly lived high air
temperature as well as the active elderly, and vedter sleep onset was increased as air tempergiuredrooms was
high. Not only the use of air-conditioner but alsmsing structure and years after building hadeatgnfluence on indoor

environment.

1. BRELUVEHN NI L2 v,
Bl BT ABIED L AMEENTHRAET D Vi Table3 (ZFHAXIEE DEEOWEF L OVER L EE

. BNEAGREDNEEEICG-2 DN LN E o THWHN TR 2 7~ TSI E ML LIS
THBY, ZOEFEZENESINTWDS, ZIVE THl

FHaxg e LSRRI 2083 sh T Table1 Outline of field survey
72 29N FDIFL A ENTERNERE ER Ll LTB Period  |Foraweek from 14 August to 25 August 2017
NZ L = 1A 2 Participants |8 elderly participating the care prevention program
D I ”é%@?)z\g& éﬂé & 2 f°c7 ]//r /Dﬁlﬂ%%%ﬁ Place in their house (Living rooms and bedrooms)
G L LT-FHREII D0, 7 LA v (B59) 13%HE Living room air temperature [evey 20 minutep
W SEN B ~BITT BRROFEThHS ¥ LV b T Envronment I reltive hunidiyterey 20 minscp
. e e _ . s Bedroom air temperature [evey 20 minutep
B 7 AVl TR | 2N TOMBEEE DS Measurments / relative humidity ~ [evey 20 minutep
(£< . BETOARMIAENC LEEET5 L. il Aciwiy _[Body movement (evey 2y
HIMERINEIREEDT-DICE 7 LA NV ERGRE L= Others Sf‘éif;'hz“”a”e ofLiving environment and
EPVETHL ENZ D,
F 2 CAMIE IR, NHETEEISETT S 7 LA Table2 Physical characteristics of participants
il |23 D ENIRAEREEO R AR 5 Z L 2 H Participants | Age(years)  Height(cm)  Weight(kg) BMI
E/‘J& L/7L4 Mean 80.6 159.2 56.6 22.2
- SD 4.50 8.12 17.11 5.55
Max 88 168.5 94.4 33.7
2. A% Min 76 146.6 39.6 14.2
Tablel \ZFZRIFHAMEE 274, 2017 48 14 H~25
HOMIZZER 1B FRESSE OHEICTTo 7, Table:3 Details of participants’ house
{E.?Ag%fﬁ L LT\ Efaﬁﬁ ( H EP{%“E LTV ‘%)%BE) BIO Years aftef Clooling system*2
E% (%EQE%HE% LTl \5%5%) @{E{E}E’LZ‘H“— Iz Participants| House form |[Construction*] kz;gil:g ur:cr:rgr;] rlzzcrin
&{E}E%‘ (IX“\O“/ 7 b4 7*ﬂ§ﬁ/ﬁ\$@) & D @%ﬁ{,ﬁﬂ M1 Apartment SRC 45 <& [
U7z, E7o, BPOMEBEIER ORI 3 B wz__|Detached housh W o o -
s . e . iﬂ;f;ld: S . t M3 Detached housg S 30 oo [
}_‘X_‘ﬂz /“'j‘*‘ﬁ)lj\]}@i é n‘f:—.ﬂﬁﬂ K%i@{£@%ﬁ+ (Hiftz: M4 Detached housg P-S 42 O e}
7 = %X;@ AN —FF=F—FS-760) % FA\  CEAeH| M5 Detached housfg P-W 40 oo oo
. L/7L’ M6 Detached housg w 8 () @)
A LT B B w1 Detached housp w 40 Y PS
Table2 |ZAKRE OME L /R, REHIT, KRR W2 | Detached housp W 5| 0o | e

E@E@il\ﬁé?%iﬁi&iﬁﬁ)ﬁ“é %“ﬁ%%ﬁ 8 Zl (ﬁi@ﬁgﬁ% *1 SRC: Steel reinforced-concrete house , W adage traditional wooden house ,
P-S and P-W : Prefabricated house with stedlwood

80.6+4.5 %‘E‘ %ﬁ}ﬁ 1~2 ifdi%ﬂ*a%) & L/\ 2017 *2 @ : Air conditioner 4 : Electric fan
FET7TH~9 HicEfF L CWeEEiE D o b, FEOES Solid and open symbols : Frequency of ogpiystemis high and low
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3. BRELUER

3.1 BHIZEIT2ERDEEIRE

Fig. 1 \ZRHERE I 5 B R ORRRFAE 4 |
Fig. 2 |ZJEHHENEE O SEE A 1 2250831 BT,

AR EIAEYE ¥ (] - Silie : 262°C, 60
~80%) &HHET D & WS L Y b s O BREE
THAIE LTV e, 20T REREOAEH LTz Ml
X, #IZ 29~33 COBREE Gl Z L CU 2, fEREHF =TT =
Vo LA LT M3 M6 13, 25~28°C & EUl
LWERRETIBZ L CWe, =7 a2 720iELY
LCWAfthd 5 ZI12HoWTE, =7 avaifds 2L

TIREOTRERA LN, EENIIADERLRH T, F
A E B D & FRENIZ A - TV =13 48 filh
OB DI TIH -7,

3.2 ERDIZHITIEEDRHIRE

Fig. 3 \Z&MERE 12351) 2 IR HrE SRR ORI B
%, Fig 4 \ZESIREE O PHEZ R D 2858 HITR
3 (M5 DA 2 B,

TR 2 (EEAER BRI YE © LI - sllind : 25 £2°C) |
T 2P EH O (50~60%) LMl S & IREICD
W 1R E A EDEEE L 0 o0md D 27~28°CH
RS L QU2 EREER A L Cuiedno 72 ML
[ZOWTIE, 1FIF 30°CLAEDBREE TR = LTz,
MBI OWTIE, SARRICEMEN X B ERICH - 72
2, ZHUTHIESIF TR ORENER S L AXHRBE D
SR EEZLND, FRVHEIZERTH L. 54
B 5 BEHENIZ A2 TS DITW R 72,

]

Evaluation standard of

Relative

|
100%

Humidity (%) 90
O M1-2) === M1-3) — = M1-@) —M1-6) ~ M1-® —M2-D) M2-Q) === M2-3) - = M2-@ thermal environment uv i 0.030
—M2-® M2-® M3-D M3-Q M3-® M3-@ M3-& M3-® M4-D M4-Q) in house 100 0.90 770% -
y Ma-@ —— Ma®) - Ma-® —— Ms-D M5-@ (252°C, 60~80%) - / 3/ 60%,
M6-2 --- M6-d) - — M6-@ — M6-6) w12 wet-bulb 30~/
W1-® w2-d w22 w2-® © 0.025
33 -
32 ~
31 0.020 é
= z
o3 5
T H
g 29 0.015 £
= 2
g 28 " 3
€ 57 2
e 0.010 <
5 26 10
25
0.005
24 -
23 \ . . \ \ \ . \ . . \
9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 TA21:00 © 15 55 2‘3 s 77\ T 35 20 0-000
o ime
[T [Evaluation standard of thermal environment in house]25+2°C Dry-bulb temperature(°C)
Fig.2 Relationship between air temperature and
Fig.1 The change in living room air temperature duringiose absolute humidity in living room (in psychrometitart)
Relative !
Evaluation standard of Humidity (%) 1o o
—M1@D e M-  ---M1-® - -M1-® —M1-® M1-® - M1-D  —M2-D thermal environment 8 x/ 0.030
...... M2 ---M2-® - -M2-@® —M2-B M2-®  -----M2-D M3-D M3-2 in house and 100, 0.90 /70%, .
M3-Q) M3-@ mM3-6 M3-® M3-D) Ma-D M4-2) M4-3) acceptable renge > / / 60%
M4-@ M4-® M4-® M4-@D M5-D M5-@ M5-®@ No data (25%2°C, 50~60%) wet-bulb 3050
. M5-6) No data M52  —MeD M6-2 ---M6® - -Me-@ —M6® o) 0.025
32 poon ~
31 0.020 g
e e T I N e T T =
G 30 £
5 E
529 = 0.015 2
2 s
QE,-ZS = 40 E
] 7 5 0.010 <
'<=( 26 ’ Sz 10,
25 BN
\ r_\/RJ*/ ~| 0.005
24 _—
23 . \ \ . . . \ . \ \ .
0 60 120 180 240 300 360 420 480 540 600 660 720 g = 35 = 5o = <o 0-000
[ [Evaluation standard of thermal environment in house]25%2°C Time(min) Dry-bulb temperature(*C)

Fig.3 The change in bedroom air temperature during sleep

Fig4 Relationship between air temperature and
absolute humidity in bedroom (in psychrometric har
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i & orR i ORI TCIE, BEEREIC IR & e
ITALNT, &6 6 EIRSREREE T CAIET D8
o7,
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Fig. 6 (2 L OYERIRE LA AVIRIZIST HRIES
HIFR O, AR R A, KMl B IMEZ T, 7236,
NRIRIIREGITOT — X Z T,
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o
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E
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10,
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(2) Bedroom
Fig.5 Relationship between air temperature and absaluatidlty in
bedroom (in psychrometric chart)

JEFREE IV L 0 IR Z2 28 micdH 0 M2 - W
FTIE 0. 5C~1C, M3+ M6 « W1 + W2 =TI 2.6~3.2°C
L 725 TN, FRYENIC A - T2 DIE M3 - M6 D
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oML EDAH, JEHREMR LD bR 2o T,
F I JEMRE L AAVRIROZE, AMKIRIZR 5 JERIRE D
FEMEIZIXEER CERD - T,

FEREEEIXEDEBICBOTOANRIR L Y &< 72 D15
DY . 1 T~4. TCEd o7, ZAUTH I EEA~E

e . oot _ - Spp
FSNBDMKHIC 2> TH ST, #Wifk-> T
TeleOZEZ 2 bivd,
34 L
33} [ Outdoor [ Livingroom
321 Max
G 3
% 30 Mean +SD
‘5 29,
2 M
g 28, ean
g 27+ $ Mean —SD
2 26}
':(: 25¢ Min
241
23
M1 M2 M3 M4 M5 M6 w1 W2
[ [Evaluation standard of thermal environment in house] 25+ 2°C
(1) Living room
34
33} O Outdoor [ Bedroom
A32 u Max
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There are over 20,000 grocery stores in Japan, and they are essential for people. However, many grocery stores have

problems both in thermal environment and air-conditioning control; such as the large ununiformity of temperature caused

by leakage of cool air from refrigerated open showcases, or frequent opening/closing of the entrance. Furthermore,

unintended condensation often occurs in this kind of store, causing mould problems. The purpose of this study is to

propose appropriate solutions to improve the thermal environment in grocery store in terms of food sanitation,

energy-saving, and indoor comfortableness. As the first step, the thermal environment and use of HVAC system in grocery

store located in Kansai area were surveyed, and the actual situation was revealed.
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Table.1 Outdoor unit of air conditioner

Rated power
Section consumption[kW]
Cooling | Heating
EHP-1 |Sales floor, Grocery 19.2 17.7
i in St
EHP-2 Cash desk, Rest area, Windbreak room, 336 306 In Store
W.C.
EHP-3 Warehouse ?f sea food, meat, Sushi, and 807 833
household dish Back yard
EHP-4 |Warehouse of agricultural products 3.46 333
EHP-5 |Meat, Delicatessen 431 402| |
in Store
EHP-6 |Delicatessen, Bakery 102 9.95
EHP-7 |Computer room, Office 76 6.94
- - Back yard
EHP-8 |Dressing room, Resting room 563 6.05
OEHP-1 |Outdoor air Processing for east side 19.2 17.7
OEHP-2 |Outdoor air Processing for west side 19.2 17.7
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Table.2 Outdoor unit of refrigerated open showcases

Application Type Output[kW] | Refrigerant
@ Ag:('fd‘ﬂ:if' Refrigeration| Air-cooling| 29.2|7.3 X 3+7.3| R-404A
( | Drinks, Sweets |Refrigeration| Air-cooling|25.5 [7.3+9.1+9.1 R-404A
® ﬁs':e;:o':ﬁ:';m Refrigeration| Air-cooling|21.9 [7.3 X 2+7.3| R-404A
@ | Frozen food Freezing | Air—cooling| 14.6| 7.3+7.3 R-404A
® Ice cream Freezing | Air—cooling| 3.7 3.7 R-404A
® Stockroom Freezing |[Air-cooling| 9.1 9.1 R-404A

10
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Fig.2 Vertical temperature difference at refrigerated open showcase in
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Evaluation of indoor thermal environment and the degree of comfort of radiant cooling system

using radiation-coupled CFD
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Radiant cooling ceiling systems have been proven to potentially provide an improved thermal comfort environment. In

this paper, two different CFD simulations were conducted: one had a radiant cooling system and the other didn’t have it.

The results of CFD simulation with the radiant cooling system was generally consistent with existing experimental data.

The indoor thermal environments were evaluated from the viewpoints of both thermal comfort and energy consumption by

comparing the two CFD simulations. The results showed that the radiant cooling system could decrease Mean Radiant

Temperature (MRT) and had the potential to reduce energy consumption.
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72, REHLOMNSIE, BEZMIT T RHMIC 45°TRE
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Fig.5 Inlet,outlet and grid setting
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WIZ, FREORMIREZ IE CEASE T2 L
T, VHIHGHERE & 5 MRT (Mean Radiant Temperature)
AR LI LTz, TORER%E Tablel TR, Hd2e
FHEFREL, B SRS OBEHEENC L0, BERSC
PRIISER0 SHL D 728, MRT 23R Ze 3R FARALZ Hr,
) 6CIKL 2pnTe, ZHUCKY, 2 SORERO=EIRITIZ
EAEFELVD, ORI R OEREEIL L VL <
U D ENTE D, ET-ZDOROMFEIC L HEREEGE
ZEH U U754 Table2 (k7 BaEEEI,
2SR R L 427.2 W, FEEHRRE 619.0 W Th
0 USRI OIE 5 D/ NS o Tz,

Table.1 Surface temperature and MRT

Surface(Area) radiant ~ no-radiant

Surface Floor (9.61m?) 23.6 274

temperature Northwall (7.75m?) 23.6 28.6

(‘) Southwall (7.75m?) 23.6 285

Eastwall (7.75n7) 236 284

Westwall (7.75m?) 23.6 285

Ceilig (9.61m?) 177 279

MRT (C) 225 280

Table.2 Removed heat by cooling system

radiant no-radiant

Removed heat by Radiation 297.1 -

cooling ceiling (W) Convection 50.9 -
Removed heat by

supply air (W) 79.2 619.0

Total (W) 4272 619.0

3. fiEim

MERHENOTVARIRZHE L T 55T, B4
A AT DL & IR 2 B LR, LR 2
LRENT,
® RESZEI T AT LAl R & IR I TIT =N
DIERESAILED L HE—THY, SESTHDOX
ROEBIZE AL RO,

®  UNZERT AT LT, TERORRAZEN & #
BEHHREE A T 52058038 %,

® IS AT AMERRFDIZ DAY, WEIC L DER
EEEDV N,

VUEDZ LnG, REZEFNIAINZ CTHRE 22 2 i+
LT, K UAERAITHNERENIRBEREEMS DD
Sahd D,

A%OFEE LT, RO NHOWEE S8
HENGD D, Fiz, MRT 122 REMERIE C oz
ZATH 2 LT, BREFROPEMEA EERICRHET 5 2 &
NTE D,

2 & XM
1) Catalina T, VirgoneJ, Kuznik F: Evaluation of thermal comfort
using combined CFD and experimentation study in a test room
equipped with a cooling ceiling, Building and Environment, Vol

44, No8, pp.1740-1750, 2009
2) Chiang W-H, Wang C-Y, Huang J-S: Evaluation of cooling ceiling

and mechanical ventilation systems on thermal comfort using CFD

study in an office for subtropical region,

Environment, Vol 48, pp.113-127, 2012
3) ASHRAE. ASHRAE fundamentals handoook. American Society of
Heating Refrigerating and Air-Conditioning Engineers. Inc.; 2009.

Building and



A-73

PHEBEFEEZXNRE LD ICK 52X HORERENR OIREE

Verification by CFD of Environmental Improvement Effect for Public Apartment

Ofs i vt # (GLAvEERT)

A 8 AT (SLAEER)

= B F QLR

Koki MATSUSHIMA*!

Tomoyuki CHIKAMOTO*!

MyongHyang LEE *!

*1 Ritsumeikan University

In this study, we evaluate the thermal environment for each repair site using CFD. The purpose of this research is to improve

the living environment of the staircase-type house to be analyzed. Analysis results revealed that high insulation and high

airtightness of the bathroom and toilet windows can ease the risk of improving the living environment of the staircase type

dwelling unit and the risk of accidents in houses such as heat shock.

IZC&HIZ

BUE A ARLREN A ET HETHRENTH 6063 T HH 5,
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EWEWEREAMERN S DB L S BUEL T D, £7o, AFIE
FiiEEmE N EEL TS —A1 %<, E—Fi g
> JEOEENFEROGRIED BV, 20X 9 ZefEEIX
KHEEREOE—7T 4 3y hElo T D RbLH D
ZENOFESETHEEMR AW D Z L BHE Lo
A N TOSENEEN TS, BERF2 Y Tl BB %
FEUE 7 S BEMAERE DRSBY AT (BLF, [
R xtg b LCERY T ADER L., SR LB~
DEWEMLZATH Z & T, BNIRBERBIOSER AMA~
DA MR T D Z ENTE -, LL, L0z
2 TOWIE LR FHRT 5 - DI B DO K& W IEENL %
SN T HHERH D,

AHFFECIE, Q&N 2 IRABREE EHFRA 21T,
FEIRFEFEFIZBT HIRESRROFNZ1T 9, £ LT, Ol
BWERE DR WEBL R T I\ TR, AMEESE | A N
WrE b 21T > 7o & DIRBERBE O BB R 2 BRI >
Salb—3ar (LUF, CFD) #HAWTHGEET 5, A5
DOHKE LT, RO KREWEET L2 SN, B—
hra v 7 OfEEENEGRETEX 5 & ZLd bAoA L - I8
ORI ZE 1TCLLE, BEE-JEEEREOREEE 3~
S5CRINCT DT D DRAKIRLE A MREOFHIE AT O, F
7o IRESERE O —7 T 0 F v b EMRo TODANE
FBIIT DHEAERDOREEIT, BEFBREOWE & FE
A~y 7 ODFIFIRICHO7RT 5,

1. REREEARE

1.1 EAGREME

FEHFHA TIE, KBRFHEEHG AV PR 5 B =
W2k t5 L3 %, Figl IZFEHGONHEX, Table.l (2%}
SR B A Y, PR SRANTIHE = A= L C
BOTEAINTO DRI AT OBRIREOA (55 3 i
HaR) CTh D, EEEOFEFIZHIT 2GR 224
L7280, EREEFICEIT 2 AW ORBEREOHR 21T
D, FEMEARIIAH 20142 A 22 B3 H 11 B E
L7z,
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i L

Fig.1 Plan of staircase apartment
Table.l Outline of the Apartment Building

A 404E

R 1 FE 49. 23 ~51.19nf
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fEF MEEr ERIE S FE
ESiN AR (3DK)

1.2 ERERERER
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EAi ot (Fig2), FESRIRE T, mAlcimEd 550
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USRS ER LTS, iR EAKIRICRK X i N
BOYE. BEAHE LT EAICERP KT L TW
%, PEByEACIIH L 20CRE TREL TWA Z &N
33D, MR OIRE IIANVKIRDZEEN R LT D,
P B = A IR SR IS R A > TV D T OANVKIR DB % 2
Wb EEZ LD, IBEFHARHCIIER L5
{AFNE S IBE T8~ CIZEDIREENRHY ., b— i =
> 7 DIERMENE 2 bid,

2. CFD f##7

2.1 FEHTRR

Fig. 1 ([T ORI, Fig.2 \[ZHNTET V2R T,
FENTRHGH IR N il i 2 BEE AT ST
OEF (FHME) CTh o, AT CIEmfnE, ¥4 =2
7% vFr (LLF, DK, BT, b L, BAE, =4
fENTREIR & LT\ D,

2.2 fEfTr—X

Table.3 |ZfifHT 7 — A %7~ T, Case. 0 IIPFBCEAUEF D
BERTER DN — A & L, Case. 1-1, Case. 1-2 1ZFN7E
NEE KGRI, FIEER OWEERL 21T - T-BR MR
Wror—2 42, Z 2 TOWRGRILIZPNHES - S5 2 [
E LT —AEICBB R A R E UREm N R w2 A
HL7ZbOHEERRAGM L L TEXTWA, Case. 21X
TR U GRS L 7= WrEldk& 1.9 (Fig.4)
ZEEL LT r— A L LT\ 5, WiEWERELIA DT
SR H7-9 Figd DOQD@IZHUTITEERSE
Rz E DIV, Case. 3 TIX H2b B = R HEUEZi 7= I FLE
DOWEWESE 2 PEBy AU SEI LT 7r— A & LT 5,
2.3 #% - FEROSEHE

Table4 |ZEEA T, #5 - BREROSA TR, X
KOS ORMREZET 5, MHTHEERN~OF AR
FEIISet OSERIE MVRUREE) 0 4.4CL T %,

2.4 NERFBEH

Table.5 [ZNERFEEEZ/RT, FEORBADREKL A
ROFAEZE L TS, MEOFBEIREEERUEF O
FHFIE CEBRIBRE LTV 2 AZFEL TV,
2.5 BEBE&EH

Table.6 | ZHEFE S 277, FAFIEICIB W =T 22
B2/ (660m°/h) ZAHE L, BNICHEESRAERET S L 9
W& 45° IZREH LT,

—E

— A=

<]

oooooooooooooo

—N=EE

Fig.2 Temperature transition [°C] (Middle floor / 2014/2/24)

Fig.3 CFD modeling
Table.2 Analysis conditions

i B (1200

bt
) & ‘ s
1 ’
i v
&

Wik A

CFDz— | STREAM V13

HLIEE T L k- EF) (HLA /LX)

ARERN AL, ELUE. B\ RS, BT

R E I 6.726m (x) X5.675m (y) X2.4m (z)
Ay asyE¥|135 (x) X114 (y) %60 (z)

B T 2 pow 4l

Table.3 Temperature boundary condition [°C]

- B EEE
uF  ON
= Ne | mems 1E
e D [WREEEm #anBm
Sl DN G [ @  |mttyiviem 55
N @ |Migs— A #6753
A @ [ERHSAASYUIRE #2056
o= M ; O [ERHSR #6754
" i ®* [HEEHIR L #3%A
= (O — [® ] @ |EBEEEEM #2750
@u=- O © @ |AzEEmEn  #0105R

Fig.4 Outline of insulation renovation

T BE MR 25 XAE K@
] E [ Eld
7
i"m 16 4.4 12 4.4 4.4 12 16 16
" Case.0 16 8.2 14.7 8.56 9.6 14.7 16 16
il Case.1-1 16 8.2 14,7 13 9.6 14.7 16 16
§ Case.1-2 16 15.4 14.7 8.56 9.6 14.7 16 16
;E Case.2 16 13.4 14.7 11.6 8.3 14.7 16 16
= Case.3 16 15.4 15.8 13 13 15.8 16 16
Table4 Air volume of drafts [m/h]
BB | MAIE | 2ok T LT
S| 41.04 41.04 10. 26
R Fn = 47. 15 23.57 23.57
DK 23.6 13. 34 13. 34
F L 8.21 2.05 2.05
B 32. 83 8.21 8.21
Table5 Internal calorific value [W]
AR NS &t
DK 70 50 120
P = 70 50 120
Ji AT 27 - 27
BE 27 - 27
L 54 - 54
R T - %P 54 - 54

Table.6 Heating condition

ARSURE WREH LW RE U mE WA A TR
BN | 34°C 1A X 45° 660111 /h 66017 /h




Case. 0 Case. 1-1 Case. 1-2

30[C]

Case. 2 Case. 3 4[°C]
Fig.b Temperature distribution (Section A)

Case. 0 Case. 1-2

Case. 2 Case. 3
Fig.6  Temperature distribution (Section B)

s

Case. 1-1 Case. 1-2

w

Case. 2 Case. 3
Fig.7  Temperature distribution (Section C)
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EEREE Y, ENREICZERA LN D, WS LT
WIEASUERE Y D Case. 2 TIXEE T 7 AL - v OB
WL DR KE L, Case. 0 &l L CEEIROIEEN
EHLTWS & L BITRITHFEOREICHUEN R LD,
Lol A o7 U TRIOREFHRE & 12. 0°C & R
MR E > T D, H25 A = R EVER Y OWrEERE - FF
DCase. 3 TIEAEJE Y OKFEMRED M EIZ L BRI
BIRBENSGE ST D, A 7 U THITCORITFHREE
t 16. 2CICE THEL TWD, BORrEWEGRIL LT
Case. 1-1 T% Case. 3 &[AIRRICERIRDOIRBEREEICUGE
MRONTZZ ENDEROWEGRLONRA KR ENEH X
bivd, —J7 T, SMEICE T D RE A WrE Rk L7z
Case. 1-2 TiX Case. 0 &g U CHFIUT EBRENSGE S
ATV, BERIDBEGRIL 72T CIIBRERMCEO R R IT
IhSNEBZ BRD,

Fig.6 |2/ & 1200 mmHb s O -ERE /34T (B B) 27
7, Case.0 Tl A L - IREOFERMEL | JFE L OIR
JEZEDK) 9CdhoT-, Case. 2 TIHRESL M LOEHZE
BREIELTWDZEbH Y, BEE OIREADKEIZHK
FIN TS, Case. 3° Case. 1-1 THIFE L IBEDIRE
=D SCHG & 72 FRIC B OB BRESFE IR E
<FHLTWDEEEZ LD, Case. 1-2 TIIEERI DOWiEL
FALONRITHEL . B T2BRIEOUGEITIR O o
7

Fig.7 |2in=s, WA, A VoW Am (Krifi ©)
BT, FENTRIR OHTREAYE IR E, M LICER D
DI ONROEEE KX 2T TN D, BaEmliEvl - &
SHEIL L TURU Case. 0 & Case. 1-2 TIHB=E, FA L
IR E - TEBY, MAEOKRIIFHREDKRIIZH
HEL TN EEZ LIS, — 5T, BEEWE - 555
{t. L7z Case. 1-1, Case.3 TITRE. ~ LO=EENPKNIE
WZHBEESNTWD Z s S v, BEROMEE
YD Case. 2 [ZFUNT HHEBEAD Case. 0 & bt L Tl
DHEBIT,

Fig.8 I[ZFFIFN=E) HIR=E £ CORBEOIRELRbZ 7~ T,
Case. 0, Case.1-2 TIIMWARE L= L OIEEZET 6°CE
EhDHZ EPMERINIZ, —J T, Case. 1-1, Case. 2,
Case. 31TV CIIMAREIRER ORI ZEN SCTREICE
THEINTWD, £, BWEO=ERDS ITCEHHEZTE
V. b—hav7 OfERENER SN LB X DD,

3. £&&H

AMFFE IR, IRARE FHHFAE I Z W TAHICB T 5
FIEEFEF ORBGREOHET 2 Z & | CFD fi# TR O
KEWYEELZA SN T HZ L2 AN E LT,

A CHELNIZARELLTFIORT,

1. SEHAECIIEERELIRE L OREEN/ NS 72
<e—h¥a vl OfEREMERSI TS LTS
22N,

2. CFD fi#HT ClX, ZBOWEERILISV IR TH D Z &M
DT, IWER M NI E A OB 1328
DWERIKIZ LY E— o a v 7 DFEFIRE 2 B

Do
24
k‘\
22 = e
) \
18
16
14
12
Amim= DK R = B=E
——Case0 —=—Case2 Case3 Casel-1 —=Casel-2
Fig.8 Temperature transition [°C]
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Study of the Effect on Indoor Environment
by Cross Ventilation and Solar Shading of the External Blind
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Kenji TAKAI*!

*1 Fukui University
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In this paper, effects of installing an external blind on indoor thermal environment were evaluated using a field observation.

A comparison between the indoor thermal environment of two small building models were carried out in this observation.

In Case A, the external blind was installed to the whole openings of the building, while the blind was not in Case B. Through

investigating results of the observation, it has been clarified that although installing the external blind slightly weakens the

wind velocity in the building, this enables us to improve the indoor thermal comfort by shading solar radiation.
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Fig.1 Effects of external blinds on indoor environment
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Table 1 Actual measurement conditions

condition window type specification of opening|angle[°]
caseA double sliding window External blind 60
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Study on optimal arrangement of the window with heat ray retro-reflective film using numerical analysis

OEE FE (BEREFRF)
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Haruka MIYAGAKI*! Shinji YOSHIDA*!

*I'Nara Women’s University

In this paper, we investigated the optimum arrangement of installing windows with near infrared rays retro-reflective film

(RRF) on radiant environment for pedestrians. Three patterns of window area ratio in exterior surface of a building were

compared in this study:25%,50%,67%. We evaluated the optimum arrangement by differences of radiant environmental

elements between when installing the windows with RRF and when using the wall greening. Through the investigation, it

was estimated that effects of installing windows with RRF are larger than those of using the wall greening when installing

the windows to at least 50% of window area to the western exterior surface of a building.

1. [XC&HIZ

T, BZROEINTHEARTHIRORE & LT D
EEERIERER STV, ZORROOESTH Y &
HENHE O AT BALDBEENT ¢ L 1T, 22 COBEHERT F 5
DETEF~D RS, B ZER O i 70 & N B EEREE
YL SELENRESNTWS, ZhaWET DR E
LT, Tk, BEmRHb, PRAMERHA S ORER ~D xR A
AENTE T, SOIHETIE, AS B R OREZ #
%ﬁhﬁ&&%ﬁéﬁé@mf@tﬁ%ﬁ A IVEDMER S,
BT 4 VL DHBRIZ K DRRIENROBGEDM Thiu T

Bth. TDT VA %Ha O AP 78 A G, Bt

(CEATHEBOEM, IMREORKIC LY, B, BEELS
DR U D56 A2 DEFRIC L > Tk
RENDRENRNERDZ EMTREEND, L, &
OBED ISR A BE u‘:ﬁ' FERCER 7 1 L 2 & BEF DA
B ROMPOLRE, RSN 7 4 /L ZBAOFEEHIE
T HMENIREAT4) \T%é % 2 CARIZE T, BECHE
FHMERIR & U CTRER7BEIRE LA B B R
FEMTIC X o T BOBEDIRTRE A B8 L 7= FHR LU~ ¢
JVLHEY HTF 2R & BEER L O BT 5 O R BRI T

EIREA R, MR A LR ANET D,
2. fEATIRE
2.1 BTER

Fig. 1 I\ZAATRI8 %R, fRATICIR, BOROFHE 2 18E
L72 30m STF 0, HEARIEX), mEALy) T
VISR ET VA WD, HIXET L OHULN IR IEE)
ZHCE L. Fig. 1 Hics ﬁf%@ﬂ“@%ﬁ Y @ 60mx60m
X GG L35, WS IPEE 4m o 8F BT
FHATE L EEL TN D, @%ﬂi‘%ﬁ X, RSREWOVE

DA, BEDOZMARE L, MEAMOTHELIS & x5

'm .

Window and Wall

I
i
i
1
I
i
180m I 30m| 60m
i
[}
30m 30m
Wall
60m
y
I \ <
X 180m
Fig. 1 Study area
Tablel Computational cases
rate of the the longth of the
wall window window area(%) |window (mm)
Casel-1 Concrete HSF
Casel-2 Greening HSF 25 1000
Casel-3 Concrete RRF
Case2-1 Concrete HSF
Case2-2 Greening HSF 50 2000
Case2-3 Concrete RRF
Case3-1 Concrete HSF
Case3-2 Greening HSF 67 2700
Case3-3 Concrete RRF
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* Setsunan University

MVOC (Microbial Volatile Organic Compound) is one of the indoor air pollutant which generated from microbes such as
molds. In many cases fungi breed in invisible places, for example on the back of furniture or on the backside of walls, thus
it's very difficult to deal with the sources of MVVOCs. Therefore, ventilation is very effective for the MVVOC. In this study,
it was intended to calculate ventilation requirements for satisfying a comfortable odor concentration. Firstly, the sensory
evaluation experiment was conducted on seven MVVOCs. Secondly, the value of the degree of hedonics "-0.5" was set to the
allowable limit, and the odor concentration corresponding to the limit was calculated. Finally, ventilation requirements for
a comfortable odor environment were estimated. Consequently, it was revealed the amounts of ventilation were extremely
small with respect to the ventilation requirements of the Building Standards Law.
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Table 2 Ventilation requirement to achieve a comfortable environment by MVOC

Maximum Molecular | Emission rate | Threshold of | Ventilation
MVOC emission rate weight | for calculation | uncomfort | requirement
[ug/h)(Kagi?) | [g/mol] [m3/h] [ppm] [m3/h]
1-Octen—3-ol 0.085 128.21 8.52x10°10 0.0261 3.27x1078
3-Octanone 0.01 128.22 1.00x10710 0.352 | 2.85x10°1'0
3-Octanol 0.01 130.23 9.87x10~ " 0.708 1.39x10 710
Acetaldehyde 0.49 44.05 1.43x1078 2334 | 6.13x10°12
Acetone 0.54 58.08 1.20x1078 188 | 6.37x107""
Isoamyl alcohol 0.93 88.15 1.36x10°8 0.000825 1.64x107°
Isobutyl alcohol 0.2 74.12 3.47x107° 1.64 | 2.12x107°
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Study on Hedonics Evaluation of Aroma on Airflow

Part 1 Relationship among Airflow-Aroma
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Evaluation, Airflow Evaluation and Aroma

in Autumn
R A (RS

Koki MINAMIDA™ Akihisa TAKEMURA™ Yasuyo SUGIMOTO™ Yuta WAKIYAMA*2
*1 Setsunan University *2 Panasonic Ecology Systems Co., Ltd.

It will be necessary to utilize a combination of fragrance
environment. Thus three experiments were conducted: eva

and airflow in order to create a more comfortable living
luation of orange sweet essential oil as aroma experiment,

evaluation of air flow of tower fan as air flow experiment and evaluation of both stimuli as composite experiment. There

was a difference in the reduction of the time series of aro
exposure with aroma and airflow. In the impression "sense of

ma intensity between aroma-only exposure and composite
stability" evaluation, the difference between the evaluation of

the steady wind condition and the fluctuation wind condition was slightly observed.
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25.6 ~ 28.5[C 1. % X 50 ~ Overpowering; ® Overpower i ngH )
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Figure 2 Relationship between dilution ratio
and aroma intensity
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Setting air volume
Figure 3 Relationship between setting air
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Table 1 Factor analysis result of aroma and air flow experiments
(1) Aroma experiment

(2) Air flow experiment

Impression “Active” | “Fresh” Impression “Natural”|“Stable” |“Light” |“Open”
20[cm] M@ CAEH & H7-2 B D 095 -0.11 085 -004| -037] 008
. Cheerful = Gloomy 0.84 -0.12 Loud — Quiet 0.82 0.19 -0.30 0.19
T O S 1.5[m] BEL - Lonely - Busy | -0.80| 007 Calm — Active | -0.82| 023  0.36| -0.21
_ N Loud - Quiet|  0.81 | -0.31 Flashy — Sober 078] 034| -016] 0.21
JERGIZAEE LT, 7 7 AAZEX L —077| o6 Hurry - Gentle | 0.75]  0.31] -041] 0.7
AN = = s == = Hurry — Gentle 0.77 -0.28 Lonely — Busy -0.66 -0.26 0.23 -0.30
T2 MF > OKRGlREE % 5 Calm — Active | 074 | 034 Cramped - Spacious 064] o0.17] -036] 017
-, B, EBRBINEFOEKITE Fresh - Stuffy | 0.64 0.25 Asleep — Awake | —059| -054| 0.13] -0.26
. Open - Closed 0.47 0.31 Fresh — Stuffy 0.58 0.23 0.10 0.12
ey EEXR AT LT, Dry-Wet| 045| 0.6 Hard — Soft 057| 030] -052] 013
. Hot—Cold| 041 -0.14 Cheerful — Gloomy 053] 027 -012] o032
AHMIEEE X, R 1OFY ORS Hard - Soft| _ 0.36 | -024 Simple - Complex(2nd) | 014 =0.75] 041 0.5
= - Cramped — Spacious 0.24 -0.10 Simple — Complex(1st) -0.09 -0.73 0.39 0.13

=7 ) - \ Einn = P! P: P! P!
Sl R IS\ T, [ER | 25K 016 | 083 —027] -067] 027] -0.14
Y s e -~ [ 4 e Simple — Complex(1st) 0.08 0.82 Cool - Warm 0.37 0.64 0.15 0.20
MARRE Uiz THem) L@l Crisp - Miserable | -0.13 | 0.78 Hot- Cold | -038] -063| 003| -035
FFIEMNEFEL EE—E LT, 0.00 0.69 -0.20] -0.01 068| -0.12
- . . Stable — Variable -0.11 0.54 Safe — Unsafe -0.52| -0.24 0.60 0.21
SO TR S G XX 3 D Y Cool ~Warm | -0.12 | 051 Light - Heavy | -0.38] -0.31]  059] 009
_ Artificial — Natural 0.21 -0.41 European — Oriental 0.05 0.35 -0.55 0.26

S A=y = - S 7

T, BOER RN TEE TR Unfamiliar — Famiiar | 0.17 | 084 Unfamiliar — Familar | 042] _ 0.16]_ ~043| _ 0.20
L H 3 . ke Safe — Unsafe | -0.04 0.33 Dry — Wet 0.27 0.01 -0.22 0.74
0.5 EX lgé:' 2 % 7} E‘ % j/l/ 7:—0 23 X{r European — Oriental 0.03 -0.09 0.21 0.08 0.02 0.69
DENGEM 2 R, biE - N Contribution ratio | 0.26 | 0.17 Contribution ratio 028) 015| 0.14] 008
Cumulative contribution ratio 0.26 0.43 Cumulative contribution ratio 0.28 0.44 0.57 0.66

~ v 7 ABEAZEER TR &

*Shaded adjectives means selected scales
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1. Thermal sensation * Scales for aroma evaluation
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Figure 6 Evaluaion scales
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Figure 7 Comparison of Evaluaions among experiments
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Basic Study on Odor Masking Effect
(Part2) Comparison of Odor Concentration and Sensory Evaluation of Mixed Odor among
Mixed Concentration Ratios

O Ky %+

(R RT)

ke BC (ERRT)

Kenshi YANO™ Akihisa TAKEMURA”
* Setsunan University

The body odor is not so harmful to the human health. Thus it is very fruitful that the uncomfortable odor environment due
to the body odor would be improved by using the "masking effect” without the excess energy consumption by ventilating.
Mixed odor samples made of the cypress oil and the chemical materials contained in a body odor were measured their odor
concentrations by participants and evaluated their odor intensity, impressions, hedonics and acceptability. Consequently, it
was found that the combination and the mixing ratio of odors effected on their odor evaluations.
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Figure 2 Scales of sensory evaluation
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Table 2 Mixed conditions

Overpowering

Strong |

Multiple comparison: ** p<.01 * p<.05

| NKe3 TDE@ ,,,,,

Injection volume of original odor to 10L air bag [mL] 2E—?K/CS NOTKQ3
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Comparison of Gender for Perfume between Labeled by Suppliers and Evaluated by Consumers

#*

O RS (KT

A B (R
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* Setsunan University

Recently, it has been generally accepted that users wear a perfume different from the gender set by the suppliers. In this

study, participants smelled commercial perfumes and evaluated their intensity, hedonics and five impressions;
with concentrations of perfumes as a parameter. "Gender" impression

"sweetness", "thickness", "gaiety" and "gender",

"beauty",

was mainly considered. It was found that the type and the concentration of perfume effected on the "gender" evaluation by
users. Depending on the concentration, there were cases that "gender" evaluations by participants were different from the

gender set by the suppliers.
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L7z, F£ TR & Figure 2 Relationship between concentration of perfume and each evaluation (NL, RS, CL, CO Conditions)
PO BAMR A MR LTz, X2, 3ICIRE & BBk BRAGH ) CITPBREHG7Z -7, —F T, N5, UM, GS
BT, RRERIXA PRSI OB A eI AR I XEFEEAEE TH D L EEIIRRA O FEAm 72 5 72,
ErEarL, uy NRFEHE, HOmBENERZR 2, WTIoFKS, @BETEHHEORXL -
T I EEORELFY ORI OBRTIE, ﬁfa'?”—rﬁ 2 BIEFICREWERICH -T2,
Weber-Fechner HIASpk 2D & ARE L CHYME 4 Uk} WL TR OBRTIE, £< OFKTEREE
T LR EAT o T fb R A2 OFe LT, MEVIEE T Ve M OFHGR 2 ME A 72 5 72, —
RELFY ORE L OBEMKRTIE, REOKNHLE FHT, 2=ty 7 AONLITRRET MEHNE) 135
FY ORI OBERIIMABIZEBRICH D, Weber-  LHEIZFM I N2I1ED, LHEHO N5 & [FER D[
Fechner QNCHE D Z & MWbnnd, No & M DBEE MK ol BMEMO M, FRERT THMER] /o
WEIAME, IRIEFRREOEE 2572, P2 Z Do T h3 . iR A TUE Ty ) ARIREAT 23
BREE &R - RPROBIFR T, NL, RS, CL, COTE RXEho7z, HHEHORSRLCL TH @iRETIENE
REENBIRE DS EME ERMEHE7Z > 7228, R (7 MR MORHER 2 < SFAEIEF BT - 7,



A-79

Ihont, a—¥—iHiis LTk
BEOFRIZ—MANTIL Tetny) Sz
LRI VNI R ey, KEME
KTHoTHHEKIZL - TIE THMHM)

Overpowering 1
Strong 1
Slightly strong
Identifiable -
Weak

No odor

-t
1=07410g1, C +3.60

ERZHNT VRS TR 126

[PERY ) ICHIEZ DNDEEE H Y | "]

Comfortable

HFICHZ D THERIK] ORIZUIIZAE KD sy contorase
FHEORBERREND ERDPoT, & Sy
Very uncomfortable

bz, BHEMABFKTH> THIREIZ K o ey

TIE TR LA DHENHD

£ Exremely | NS o 5| | m oo lles o >

RE. FARD THRIE ML, WE 5 el oo oo o || 0 9o o || P— -
DEBPRENT LRI 5T, Mo e

WEL TELS) OBBTIR. 2FK  § ad oo e o |le a0 o |l S
TE BT MO E 5 7, NL, ks, TV e e e e (R
CL, CO IEEHEE D B IEENEIE LI E 3 comey| 0 o | Jom s
[URFATS o 7275, N5, UM, GS [ZBEAHIND o
g7 - 72, g ) O

WEEL TS OBKTIE, N RS, F0
N5 IR CTI3A LY CTEBE TITEA
TR OBIAE 572, C0 LGS i, B feer "
W72 o 2, KR OB 2E 08 i b B sy -© ©

IR BT, ;S

WREL TR ORRTIE, RFA 5 svee
THRERE IR EWEN ORI~

FITWE O L TR PG o

iKY, FYOWS & TRERK] DM e
PN Z SRR St o

WL NRTS) OBMRIT.REL M =7
T OBR LR L BIAZR LI, § e
3.2 THRIE] &HhnFEf s DR Sy

o= & LT TR At it I S S o
MR BERTRESNEONELVFHL 5,0 0 LU
HEET Dm0, THERI) & ioFF T R T R e e T e o W w T

fiE A & OBMR A Lz, K412
M) L oOFEEE & ORRE R T,
BRI E Y OB L OHIGO 4 HE 2R L, fildx
MR & Lie, MomEILESE R~ L, HHRIcH
Bt A DF e L 7=,

Fooms & MENEK] ORR T, MEERED
H1XZ < OFKTIITMEAE & HBr S 7223, 6GS D
HHOFTNCIEDOFBEN 9 232 2 T2, FEAf O 43 Af 8 1]
EREICR D & 2 TOFKTAREE ClIH o T
BIE IZRHEAER L, BmERE I RE RIS &Ko
Teo BYEMOUL OF, ST [HHERY ) HEE A
%<, 2=t v 7 AONL 2 GO 6 FATIE [
PEEY I D FEAR 2800 2o 7=, NL LIS Tl A — T —

Reciprocal of dilution factor(-]

Figure 3 Relationship between concentration of perfume and each evaluation

Reciprocal of dilution factor[-] Reciprocal of dilution factor[~]

(N5, UM, GS Conditions)

O EMREY O PRI FHh7E 72 & 52 5,

L&) & MR OBMRTIX, NL, RS, N5 T
ITARBEREL D B EIWIEDFIBI NS 5 2208 2 72, FHEIFR
BB BT, ZOFKT Mgz MFHMEI T (&
PERY ) IR 23 2 W ME S B S =23, B O
T T &) MEHET THMER) (FEE S [ &tk )
RIFHAN & [FAREE R ST,

M) & MPEREE) ORI, FHEIRED S CL
PIAN TR BRI R W IEOFRBI DS 9 2323 2 72, CLIEL TH
VN EEE T TR MR R — E R b iz 2
EDPDMBREMES E SN EEZ B, THW



A-79

ETHMER] OB 5 2oveny o o o . NL . NL NL NL o

= E Quite -~ -0 0 o Q--o-@ ® OO0 @--0-0--@--
TRHili S 715 CL DOFIGD Slightly |-+ ([D)-@) © Q@ 0o O o) 0O® o0 o ®o®o

. = Neutral{ - @ - @ o) 28 o 0-6-0-) 0 ®oe-0 00 D00 oo
%‘:Tﬂ & 5 A%, ﬂﬁ@§7k ,  Slightlyt-—o--() ® 000 P N D) R= 0 S 0o @@ o ® o 000 6@+ o

s = Quite e ® ® o 1 o
T R THWV ] 3L e N
= r=.00 . r=26 . r=51 . L r=08

rﬁ“l\ié,{jJ N I—H‘ < foel/ \J ai g Extremely RS o o RS RS RS o RS _

s [ Hy F =7 5 aute]———0-@-0-0Q— . @ o0 @00 ° o @O o
&% HEE,]J & 'H:ﬁﬁ S Slightly -0~ @ ©®-o 0@ oo oo 0o®e o0 ® 0o
7278, RS, CL, N5, UM (D  teil} @@ 0 =-0e O 00 ODG 00@@o o« | 000D

N N N N , Sleghtyt—o- @ @0 09 o000 PRNGNG) NG °
£ 20T TH vy (R 5 o ° ° °
< r ] 2 0 =7 3 = r=15 . r=23 - r=44 S = ] N r=24
T (ki) WRLS L o = = e e :
EA 6 ﬁ”b f: 7?3%7}( %) Z)l?) D 71:"_ E Quite Ty @0 (6] O--D--¢-—| o © o} @0
° Slightly 1 -—-0--(®-®--© @(2)-0 ® 2)-0----—— O-0-0 © 000006 —
%@:\ %‘l\i}ﬁ@ UM T F‘H‘ Neutral-(52)- () ° "“@@ ® @.@ 0O B O -6-0-|1- @ O-@E®) -6+
Sightly o B-0--0--0 ‘ 0020 ® 000
SRV L Ttk A3 el e S S S :
DN o TRl S 7= 8 & Bremel r=03 ®rti ° r=21 r=16 r=08
2 [¢]0) co co co - co -
N - Extremely o--0 o} o
ﬁiﬂﬂ\i%{*l’ Y 5 Qitey 00O OO 0000 O o Q0 o} @ o O 0o
N —t ) — Slightly { ---0--@-@--©--© O @O {-- 0 0@+ o1 00ODQ 0o -0 O-®
wﬁ%gﬂj CI: rl\i%[u@J Neutral { (22 oo @—@@ o @—@—@@ ————————— -0-O-® - 0-0--- 103 Q@) 0o
ORIR T, HBIFR L ¢ o 0o 00 e . oo
5 TOFEKTIHWIED £ Bdremel r=s|| r=io|| r=ss|| r=20|| ,Tr 20
FAREA 5 Mt & 7e, A o[ | B | v o] {* 0
8 Quite Q-0 ) o -o i
INATAE [ o Slightty |+ @ @ O O o o @0 e QOo@o | 2000 o0o ° e
®ﬂﬁ1/\ﬁ & LT&i\ {);% Neutral i 6] t-o0-0 000 o -0-O-0-@-0--+-—--— o--®-O o-O-0-0-o-0-0
B WM CIE (4t , sew| oQo0o Gooer|l toneo 2000 0oz
S Quite 00 o-0 -o-0-0 00
B AIEEME N 22 < /L 5 41 & Beme r=05 m r=3 @ o ow=se||  y=pa| r=21
Teo —H Ty REAR] A € ey | UM oo |{UM UM um . M oo
. ‘ . E Quite 0@ @ 6 0 o000 R O R S (DR ORI ®-®--0-
FEM T T&MER) MEE S sl w00 WO‘ o “ 6 ® 000 0@ o
N - Neutral - @ -®-@ -2 O+ 2@ 0-0-00)0 o 60D ® oo o |1 00009 o
ﬁﬁz’)g’ AN EZ & , Sighty] @ @ O o OO D -0 000 60 °0-00®
< Quite o OO o0 o ®©® o ® 6 ® @ o
g o L S 3 " © ©
5. BEAIED R B% £ Btrer r=00 ‘ _r=pof] r=52 ‘ r=pof| r=12
W72 BR T o T2 F KNS ¢ GS Gs GS GS GS
-£ Extremely OO o |1 Q ® o-® - o © -0
- = > — E Quite o-®( @@ @ e ®® o 0 D@D e | 6--0--0-20) @0
Mozt x5, == Slightly | -+ @) © 0@ DRI — @0 ® OF¢)
Ty 7 AONLIFRER] e e @9 e °® 000 ©-0Q00° 50000
AR B TR 5, 0 o ° ° °
I < Sy LT . =7 r=31 r=-01 r=47 r=37
N Zo [N 5§85 28 223223 228223 228223
" iiigy PeiEsl fsEiser psist
MR D GS DA IEDAER 2 5278 £ g & I H
- o 3 Unpreferable Preferable  Unsweet Sweet  Thin Thick

DML & TR R
R AFE Ty RF/AKEF AT, £72. BHEH
WM TH, R MICix Tt FHEAZVERIC
HoT,

RFEE) & THERIR ORI, MEEBRE»D
GS 1T BRI E WV IEOFHBI 23, RS, CO, N5 TIXFIWVIE
DFIBE 9 2282 7=, NL, CL. UMIXIZITEEFHRS 72 -
72, 2=k v 7 AONLIX TIRFE ] G A A
WICER Lz &, TRFE) FHMbICEL 3 T
B NBEIHG Lo eEEZ NS, V&T
DFER, TURF) e THIBR ) QIOFHECIX THMR)
MOFMAR L Ao, WRFES] & MENE] O/
FROBANENRKRE N E3DD, CLIE THimE ) ]
A IR THERIE ) AP TH D T TIRFL M)
R TR IR b oo TBER] [l —E

Figure 4 Relationship between "gender" impression and each scale

BRONICZENERE S Z D, ENTNDETEN,
RS, €O, N5, GS D&MMEFAKTSH., NRF RN T
TR ) RHmAS &7z,
4. BBbHYIC
BIEZNTA—F L LEFRKOBS, T Rk,
FISGEHI ORFH 21T o 72, FFIC, A% YK %
HULMZBE ATV, BHRKOHEH L RED TR 1<
REREEZRITT L, BEO, BEICL > T
A—H—OFEMRE DI TR Bz bk
W Embhrot, TR & oRHiE B HBItR
DO, BKOEEMN D D2, A —T— ORI
E & FHEE 2 — BT 256 b A b, R T
IR R & L C ORISR AR GE o R O FE
e A LEi ©4T o 7228, YCHEARE THtE L7zuy,



A-80

H-BRERAD/ ZVEFICLSREIBRENRICEY HERMAR
(2D 17) INREMMEER ZRE/ XILICK 50 45° BEFERFO I X MEZFMERK
Deodorizing Effect of Deodorant Mist Sprayed with a Misting Nozzle
(Part 17) Characteristics of Mist Spraying at Elevation Angle of 45 Degrees by Fine Spray Type
Two-Fluid Nozzle with Small Flow Rate

Otar % it
e HFH

(RBRR )
(RBCRAE)

IIE Y S (RBRKR)

Takuya FUKUGANO*' Toshio YAMANAKA*' Hisashi KOTANI*!
*! Osaka University

In hospital, odor is basically reduced by increasing air change rate. If it is possible to decrease odor by using deodorant, air change rate

can be decreased, which makes a contribution to energy conservation. This study focuses on prediction of the deodorizing effect of mist

sprayed with a nozzle. In this paper, the author reports the results of measureing the mist particle diameter and velocity near the nozzle

orifice with PDA and the results of PIV measurement of the behavior of the mist when sprayed at an elevation angle of 45 degrees in order

to investigate the spray characteristics of the nozzle used .

FL®I
ARFFETIX, ERMPFE L 72 2/ T AUE
T DM - MRIEEZEATHTHZ LT, BRRBRED
T2 O DK E S L, B RLF—bx XD &%
HEgE LTW5, BER ™ Tid A& KIFITHE L,
EFRMOFEECIHRZD ROV TRF STV ey, K
FIZ ) ANERES D OEF/B N0, £l A%
RIFICHRET DDMIBEEIRECI R M 2RESE LT
DI ) KR B D KRB CTHEFZE L QW 272, BN
OFAFHBEE K E < EF LRDNEND &9 54

LU SEBR D S22 CIE A2 NEE T~ 7o, R E v/

METIHERITHMRI A FEEET D LN TED /X
i T 45° CIREBICMEEET 5 2 L 2t 5.
A TIIHAN AV OEZREZ R~ 2vn
D I A MRIFEFS JONEEE 4 PDA TR L7/ & |
finfe 45° T L72IRfD I A NlEEOHER % PIV TR
L7oRi R a3 %,
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SR ik 2 v 2 4 45° 5N vEH S 5 At
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Table.1 Specification of Nozzle

Manufacture KYORITSU GOKIN Co.,LTD.
Model number KSMMEO04-10-13 SP

Spray pattern Full cone

Nozzle hole diameter [0.4[mm]

Fluid pressure 0.3[MPa]

Initial flow rate of mist [29[ml/min]
Initial flow rate of air | 1.38[1.38Nm7h]
Spray angle 18[deg]

Spray
angle[deg]

1.1 EEAHE

FERITIRZEFOERETITV, R Th T SR
FEDZEENA L, RIRIE 113°C~ 139°C T2k L, AH%
TEE 1T 45%RH ~ 53%RH CTZEAL L7z, FEER=EN O EH
1349 0.03m/s T, / AVAFFETOI A MEEIZIRIEE
N ERBITINb D EEZ BND, REBRTIX ALK
0 50ppm (2 AR L 7= IR i SRR K 2 M8 LTz, ARSEER
T |Z PDA ( DANTEC DYNAMICS, FiberPDA System)
ZRAV, JIESEZ@EIET S I A NORIRE X O E

Laser Output Device

Ll s ouppove
]
i

| |

Thermo-Hygrometer

Mist Sprayer Thermo-Hygrometer

Detector Mist Sprayer

e

Detector
Jack

Styrofoam

Push Car

Push Car.

tyrofi Angle
Angle Styrofoam

Fig.1 Layout of Measureing Equipment

[ ] [ ]
° [ ] L] L[]
° ° ° Oeeelsea=r 3
Nozzle . E:::E::::E:::Eime:"":"":"I'mm
710‘“’:2:::::2:::IIIII:IIZ:ZIIZIII% 3mm
—‘I - --@---0---0----C---0---O---@- -~ 3mm
I e o e o o o o o
! L] L4 [ d [ d [ ) L] L[]
| ° ° M ° ° .
' ° ° °
1 L] L]
b 10 20 30 40 50 60 70 80
. ] | | | | ] ] ] )

Fig.2 Measureing Point
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1.2 SR MEES
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WAL, Avn X/ LEn D & IER AR T,
T&E5EWZ D, Figd |\ Trd X9 ICESGAAORHERE D
sz 15 & BB L T D Z & g,

: Normal Distribution Approximation O: Experimental Value
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1.3 SR MHIRD
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BO/NE72I A b, 2 UTOOMEII RO KR E /2 I A
KA L TWND Z ENmmD, Ll / AmnbEkEn
HIZHONT, AV OHLE EEIMETICBITH I A
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TN Z &R md, £72Fig712 7 vl ik
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© Sauter Mean Diameter
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Fig.3 Distribution of Average Velocity
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Fig.4 Characteristic Length
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Fig.5 Angle of Motion Direction
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Fig.7 Sauter Mean Diameter on Center Line
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O : Calculated Value

30mm from nozzle

: Normal Distribution Approximation
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Fig.8 Distribution of Mist Flow Rate
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500ps CTHIE LIoRERAEH L T 5,

2.2 R

PIVICE VB ONTMEOREEZEE L T LERH
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REHEOIZHB W T, PDAICE AR E PIVIC L D
fE & Fig 11 (2Tl L7z (PDA I X A6 & Bl
EEZD), MBHBDOMEITIEFITIELS . BT 5% BE
Tholcld, EBHEWVEEEZRE L TWNWD EF X
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EBEHOREREFEELBBLZ X110 XY 200mm O
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FHEBEIC B D EEN 2R T, 7T 7IXRERHE Y
\Z45° B SHTH D, ERSMICE DL IEFIC
F<—HLTBY, J ANEFITBONTHEESAIL
ERSA ST 0Ny D, L LIERS
OHLOHEBI S, HWE I 2 MEESRITEERICIT

Table.2 PIV Conditions

ES IESNTPN i A AY NS U= S AN T1E 1 2 o T TV]
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e < - ~ 0 arc avis &. a vision
S0%RH CAAL STz, AFIRTIL 2 L0 50ppm {2 Method Direct Cross Correlation Method
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Fig.9 Labolatory Plan

Fig.10 Photo Range

Velocity Measured with PDA [m/s]
Fig.11 Accuracy Verification of PIV Measurement (50%RH)
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Fig.12 Contour Plot of Velocity (50%RH)
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Research on Hygrothermal Performances and Mitigating Odor Generation
of Fibrous Glass Duct Systems
(Part2)Results for a Full Scale Duct Model and Desorption Characteristics
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AFE EX (w7 - A4V X—))
Hideki SHIBAIKE™  Taizan SUNABE™! Masami SHIRATO™

*1 Kyoto Institute of Technology

“MAG-ISOVER K.K.

In order to clarify the critical humidity for Fibrous Glass Duct (FGD) systems under field operations in which odor and

amines are not released, experiments on a step sorption and a natural desorption of FDG board specimens have been

conducted. The quantitative relation between the released odor concentration in a box and moisture content of FGD board

specimens have been evaluated for the natural desorption and the step sorption as well. The higher amines concentration

have been monitored in the natural desorption process. Also, a real scaled duct model has been constructed and an

experimental results of humidification and dehumidification on the FDG system has been illustrated. At relative humidity

of 75% for the air in the FDG Duct, the released amines and odor concentration have not been detected.
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Table.1 Weights of Dried Specimens

Amins Consentration [ppm]

Amins Consentration [ppm]

Specimen# | New FGD Board | Old FGD Board
1 81.83g 76.989
2 87.39g 84.75g
3 91.60g 98.48g
4 90.60g 77.279
5 90.96g 94.169
10 10
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—38 8
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S 4 4
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Figure.1 Profiles of Water Content and Amines Concentration
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Figure.2 Sorption Isotherm for Fibrous Glass Boards
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Influence of Indoor Odor on Subjective Evaluation and Workplace Productivity of Occupants

(Partl) Influence of Odor Quality on Subjective Evaluation of Occupants
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Kohei OKUBO™  Toshio YAMANAKA™  Akihisa TAKEMURA™
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In Japanese non-residential buildings, CO, concentration kept under 1000 ppm has been prevented room environment from air
pollution. However, we are recently exposed to wide variety of odor. It is the purpose of this study to make clear the difference
of the process of olfactry adaption due to odor. This paper shows the results of the exposure experiment to body odor and wood

odor by using subjective evaluation and forecasting model evaluation based on olfactory adaptation model.
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Table 2 Value of o/ (GroupA) Table 3 Value of o/ (GroupB)

Condition(GroupA) o/ Cer) I Condition(GroupB) o/ff C., I,
Standard condition 1 0.0235 1017 0.392 Standard condition 1 0.225 1050 0.198
Body odor condition 0.164 4428 0.269 Body odor condition 0.603 4334 0.075
Standard condition 2 0.323 1084 0.152 Standard condition 2 0.185 997 0.220
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Influence of Indoor Odor on Subjective Evaluation and Workplace Productivity of Occupants
(Part 2) Influence of Odor Quality on Various Intellectual Task of Occupants
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"' Osaka University
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These days, it becomes an active area of research to improve workplace productivity of occupants. We have made a study
on influence of body odor on sensory evaluation, but there is sufficient possibility thatindoor air quality affects workplace
productivity. This paper shows the results of intellectual task we imposed on subjects to make it clear how odor quality
affect workplace productivity of occupants and we also consider which task is suitable for measuring it.
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Table 1 The list of themes of mind map test
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(Standard 1) | (Wood odor) [ (Body odor) | (Standard 2)
BE EZ NG| 3G Tt=
Themes school human traffic job
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s\ //ﬁ% T
\ /Zvi’f%
% /f; T~
KA fiorg

Fig. 3 The example of mind map test
Table 2 The list of letters of making words up test
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Fig. 4 The example of making words up test
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Fig. 5 The passage of achievement rate on d2 test
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Fig. 6 The passage of miss rate on d2 test
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Investigation on effects of vertical differences of temperature in a chamber on re-entrainment of

pollens accumulating on a floor using experiment

& OE IR GREL TR
Shinji YOSHIDA*!

P GRE&ZFKR)
Etsuyo YASUNAGA *!

O% X

*!1 Nara Women’s University

Recently, increase in number of patients with cedar pollen allergy has become a serious problem in Japan. This study was
aimed to assess effects of vertical differences of temperature on re-entrainment of pollens accumulating on a floor using a
constant temperature and humidity room. Three vertical profiles of air temperature and two phases of walking speed were
used for setting the experimental condition for re-entrainment of pollens. Through investigating results of the experiment, it

has been clarified that effects of the walking speed to the re-entrainment of the pollens was larger than those of the vertical

difference of air temperature.
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Tablel Experimental conditions
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FEBREE (W407 X D302 X H230(cm)) {2 CiThoii-, £
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case Level of temperature control | Number of walking steps/min
1 OFF 90
2 3 (hot) 90
3 5 (very hot) 90
4 OFF 120

100cm—

50cm P

walkway | 180em ;o
309¢m (195¢m x 2)

W407cm

Fig.l Simplified diagram of the experiment

20cm Bll====m i"‘!‘““ — —rettot

10cm 1 &

Ocm / l 5 = M
e AN S

H230cm

N
| Floor heating carpet

(2) Photograph with a Digital microscope

Fig.2 Microphotograph of lvcopodium
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Wind tunnel experiment 2 dimensional Street Canyon Study on spatial distribution of airflow and temperature
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One of the environmental problems is the heat island phenomenon. The heat island phenomenon is a phenomenon in
which the temperature in the city becomes higher than the surroundings. In this research, we aim to know the
characteristics of temperature distribution in the street canyon by the influence of heat from waste heat of automobile by

wind tunnel experiment. Also, by increasing the width of the road and raising the building height, how the wind flows

changes, it is also aimed to know how the heat stagnates.
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N5, e—hr7A4 72 RBIGYT, #hOKMEDEFHEL D
LR RDBEREDOZ L THDH Y, EHICRIT D HHEC
HENEOPEE 2 EIC K D EBYORETRNTEE Y,
AT 2220 TR E D 2R LR CARZRBIG S K< 2
Hivh, ABFFETIE, BURERICED AR —F -« ¥ ¥
=FHNICBIT S, HEEROHEYN S OBOEEIZ L 5
BN ORHSE MDD Z L2 HE 5, F7-, JHKEE
ZINK LEm & &2@< 95 2 & CRONAILE 94
DY BREDLSIHFHT 200 %ML b S
T 5,

2. EBRAE

AT ORI TELR 2 AEE L, Akt 4 RZ @)ool s LT
o, EREMARI T BBV OHEEVEARE L CERAETT I,
FEARL (F5£4 60mm X 60mm X 300mm) % EFRPICFRE L, s
K% 2 B RATF LR — RICAED . BEW S 58555
EBRWNGEDORMETIEEIT O,
2.1 RREEREEDHE

FRIEEOPEMOR S, M S, WX 3m. 30cm, 30cm
Th b, BEOFTUI =T LD T—2 —5RIZ[[) >
T TERY  FA TV TREZ 5 Z LN TE 5,
FARID FRCHE 7 v 7 L7 L— REEE L, #Rilio
L aHE L2,

WEE (3m) RN

Jicoo

Fig.1 Wind tunnel experiment device detailed view
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reference 3.03m/s

0 0.7
Fig.9 H/W=1.0 Contour of the wind velocity ratio between the wind
velocity at each point and the reference when there is heat generation
(measured value / reference)

reference 3.03m/s

[ — |
0.1 0.7

Fig.10 H/W=1.0 Contour of wind velocity, reference and wind
velocity ratio at each point when there is no heat generation
(measured value / reference)

reference (B &24cm)

Areference 26.5°C
B reference 27.2°C

Creference 27.4°C 6cm
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Fig.11 H/W=1.0 Contour of temperature difference when there is heat
(measured value - reference)
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Fig.12 H/W=0.5 Contour of the wind velocity ratio between the wind
velocity at each point and the reference when there is heat generation
(measured value / reference)

reference 3.03m/s(M&24cm)

Fig.13 H/W=0.5 Contour of wind velocity, reference and wind
velocity ratio at each point when there is no heat generation
(measured value / reference)
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reference 3.03m/s(#&24cm)
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B reference 19.8°C
C reference 19.8°C
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Fig.14 H/W=0.5 Contour of temperature difference when there is heat

(measured value - reference)
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Fig.16 H/W=2.0 Contour of wind velocity, reference and wind
velocity ratio at each point when there is no heat generation
(measured value / reference)
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Creference 27.1°C
Dreference 27.2°C
Ereference 27.3°C

Fig.15 H/W=2.0 Contour of the wind velocity ratio between the wind
velocity at each point and the reference when there is heat generation
(measured value / reference)
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Fig.17 H/W=2.0 Contour of temperature difference when there is heat
(measured value - reference)
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The influence of building height variation on the ventilation environment of the city
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*1 Kobe University

In this study, the relation between urban block characteristics and wind environment in street canyon is analyzed in

Berlin with low building density and low building height variation. In the urban block with higher building height in

Berlin, wind is hard to flow into the street canyon. Therefore, in the urban block with larger building height variation, wind

velocity ratio is not so high even in the parallel road to upper wind direction. The improvement possibility of the urban

ventilation is confirmed by introducing wind from parallel road to perpendicular road in the urban block with low building

height variation.
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Table.1 Outline of urban block characteristics in Berlin and Osaka
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Building height variation 0.06m 0.25m
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— i o o~ m (32} < < wn wn o
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degrees
Fig.2 Frequency of gross building coverage ratio in 500m X 500m inclined 40 0.002 0.002 -0.001
street
45
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i m\“\m ‘ inclined 49 0.244 0.006 -0.001
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M ~ 675
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inclined 39 0.109 0.003 -0.009
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1.0 - - -
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2 e s e e S AR A8FILEIAI
WEAREAMBOME T L 0 K <, (RERMREE Y, Street width(m)
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Fig.4 Relationship between street width and wind velocity ratio on the
street parallel to upper wind (above: Berlin, below: Osaka)
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Fig.5 Relationship between building height and wind velocity ratio on
the street parallel to upper wind (above: Berlin, below: Osaka)
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Fig.6 Relationship between gross building coverage and wind velocity
ratio (above: parallel street, below: perpendicular street)
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Fig.9 Relationship between building height variation and mean wind
velocity ratio in the case of 35-50% gross building coverage ratio
(above: parallel street, below: perpendicular street)
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