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In office spaces, task-area ventilation is attracting attention as an infectious disease countermeasure and a means to

improve wellness. This study aims to provide technical data for practical design of Personalized Ventilation (PV) by

organizing systematic knowledge on the relationship between PV supply conditions and ventilation effectiveness. In this

paper, CFD validation is conducted based on chamber experiments using a circular nozzle PV diffuser. The relationships

between supply direction, distance, nozzle diameter, flow rate, and SVE4 are examined. Since PV airflow fluctuation

strongly influences ventilation effectiveness, unsteady Large Eddy Simulation (LES) is applied.
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Fig. 2 Elevation view around the human simulator
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Fig. 4 Approximate distribution of PV supply air velocity
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Table 1 Numerical setup for LES

Ansys Fluent 2023R 1
PISO
Least Squares Cell Based
Body Force Weighted

Central Differencing

Bounded Central Differencing

Bounded Central Differencing
Second Order Implicit
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Table 2 Comparison of Grid Resolutions
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Fig. 5 Comparison of Airflow Distributions in Front of the human simulator
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This study investigates the indoor environment and ventilation performance of Impinging Jet Ventilation (IJV) in a

large space with high-heat-generating elements, such as factories. Using CFD analysis validated against experimental

data, parametric studies were conducted on the placement of heating element , the number of supply terminals, and airflow

rates. The results indicate that supply velocity significantly influences indoor temperature and contaminant distribution.

While 1JV maintains high ventilation efficiency under low supply velocity conditions, increased momentum can lead to

indoor air mixing. This transition provides a crucial design criterion for implementing IJV in large scale applications.

IZC&HIZ

WA, =L X — A ORGSO YE D RATIC Y
WEZNR R PIEICEENEE - TEBY, 20—
& LT Impinging Jet Ventilation 52 (ITV)" 2 232817 5
D, UV TiE, BEmMICERE L7 27 XD ERE T
IR EITWVRI 2 RIS S5, M2k DR
SUTITIRENC IR > TEREAPEN Y . BERNICFEET D
FEARIZED DOZERITEA LR RICE X AT N TE EE
WZHE ST RAME L VHER SN D, Zhic k=
PSR RS DAL S L, BN OTEYYE b 3 EMAR D
TN— ML o TE Bt SN 5720, BERD
BRETHEIROZENTE D, 29 L2 THAR
ENIZEBWTIE DV BT 5 RO A TR i HE

hs-9_du-2 hs-9_du-4

Fig. 1

FHZE T D EFLIIRTE 0 LT 2RO RBURTH
0. ARBFZETIEN S RO ENREOBUNCTRIT S
TEEMSTHZEAHE L TND,

R ClI A7 4 Az & U TR Z B L2708,
AFRUTIRDVEN EF R RAET 2 SR TGRS
FESZ2H « MRS B AT S AL D ATREMEDS & U,
ZZC. A TIL CFD fiifT 2 VW CaEssivka a3 5%
RZENCIBIT 5 LIV AR O NBRETHEE 3 L O
BRMERE R R 5, AEPE T A ME L, VAR E
MR OAM, HREEEZ /ST A—2 L LR EITO,
FENBRE-CHR NIRRT TR L TR 5,
1. FEVTEEE

Fig. 1 (/R 900, AR & 2@ K4 & LT

1 15,000 |
1

Supply terminal
800
/_ == 2
L s£l@ O sy

Heating element

15,000

= = =
A4 |
Floor plan
1 15,000 |
I 1
S 1JV duct
=]
b Heating element 800

Cross section

Schematic of analytical domain



ZESRAN - AR T S

A-24 FATRFATE R0k (2026, 3. 4)
Table 1 CFD method Table 2 Total number of cells
CFD code ANSYS Fluent 2023 R1 Number of supply terminals
Turbulance model SST k- 2 4 6
Radiation model Surface to Surface Number of 4 7,235,056 6,817,774 7,285,080
Algorithm SIMPLE heatingelements | 9 | 9227280 | 10,234,680 | 10,145,830
Gradient scheme Green-Gauss Cell Based . . .
Pressure interpolation sheme Body Force Weighted RN, RSURE 75 [C ] 2 b ORI T, - T
Scheme of QUICK ['C ] TSRS b LT BERTIREE T* [-] CRHld 5,
convection component T_T
Analytical domain 15x15x5 (height) m T* = s (Eq. 1)
Tnlet boundary Velocity & temperature: . i T, — \Ts \
Case-dependent (refer to Table 3) IHYYEIRELT, A5UREE C, [ppm] 76 DA FEHERUREE
_ Outlet Velocity: C?se-qependent C, - C, [ppm] THEERICAL U7 HIE( Vs C* [-] TR 2,
Ceilling, Wall, Floor Adiabatic
=L (Eq.2)
15x15x5 m (F5 ) OB BT Lis, A7k TG —C '

B 2 L C 3 0.8 m DN IROFEEVA (2.0 KW/
B)E4BRERIXIBEBNICHERE L, /-, #
KEhHEFHnAZ B & LT, FEYARE T 0.1x0.1x0.025
mm DZEM & 0 =K L FHTED b L—H— T R % (5
BHAREE L ORESE, KR E0.6 mDFE ST
FRIE L72 0.5 m U5 DAL NN BITV, RS 7
NX2, 4,6 KD 3 G 2%E Lz, PERIIAFHEYARR
FORIEIZHE T 08 m WU HFOHER O L0 iTo7-,
fifthT 1% Table 12, A v =%%% Table 2 (2, fif
Wréefh% Table 31279, BEE#IE Y 228 128LikET
JWZIE SST k-0 ZZ 8 L, 3T ORI L —ieME A £F
BT OWIESM L L, BRSME. HERIEEE
26 °C & AHE L7z ECkaHERIRE 24T = 10, 8, 6 °C (¥
K1 BH7- 0 OMEREIZENZER 600, 750, 1,000 m’/
h) 725 LOICRE LT,

FERUREE & BECTHHERE T, [(C ] D2 L HHERIRE 220D
EFRT, BRI e, [ ZULFOXE W EHET 5, 7272
L. AEHTIL FL+1.8 m £ COfENA B L £ 5,
T, —T,
Toz = Ts Fa
TR & RO D75 L iHER IR = DA
F. IBYVERR SN Y(CRE) ¢, [[] # A FORX L 0 B 5,
Z 2T, C,, [ppm] 1 IEER COPNEILEIRE 2377,

& = —C('j,ez _%S (Eq.4)
UV 2 BT 25BN CHEE LB 2 b bR OEE)) &
FHDOTH DT IVF AT A Ar 27876 LTS A5
T 5, 7272 Uog [m/STTIXESNREE B [1 /K] RARERE,
H, [m] (FZEMOTIFE, v, [m/s] 1 THE5URIRZ 2,

— gﬁHc(Te - Ts)

gt:

2. FHEIEIE Ar 02 Fe2
Table 3 Studied cases
Number of Supply flow rate per heating element Total supply | Supply
Case heating elements Number 3 (Supply temperature, AT) flow rates | velocity | Ar[-]
ofducts | 1,000m’h 750 m’h 600 m’/h \

(Total heat load) 20°C,6°0) | (18°C,8°C) | (16°c,10°¢) | (M| [mAl
hs4_du-6_1000cmh X 4,000 074 | 1784
hs4 _du-6_750cmh 6 X 3,000 056 | 4229
hs4_du-6_600cmh X 2,400 044 | 8260
hs4_du-4_1000cmh 4 X 4,000 111 | 0.793
hs4 du4 750cmh | (2.0kW x4 4 X 3,000 083 | 1.880
hs-4 du4 600cmh | =g0kwW) X 2,400 067 | 3671
hs4_du-2_1000cmh X 4,000 222 | 0.198
hs4 du-2 750cmh 2 X 3,000 1.67 | 0470
hs4_du-2_600cmh X 2,400 133 | 0918
hs-9_du-6_1000cmh X 9,000 1.67 [ 0352
hs-9_du-6_750cmh 6 X 6,750 125 | 0.835
hs-9_du-6_600cmh X 5,400 1.00 | 1.632
hs-9_du-4_1000cmh 9 X 9,000 250 | 0.157
hs-9_du-4 750cmh | (2.0kW x9 4 X 6,750 1.88 | 0371
hs-9_du-4 600cmh | 180 kw) X 5,400 1.50 [ 0.725
hs-9_du-2_1000cmh X 9,000 500 | 0.039
hs-9_du-2_750cmh 2 X 6,750 3.75 | 0.093
hs-9_du-2_600cmh X 5,400 3.00 [ 0.181
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Control of Natural Ventilation Opening to Keep Energy
Saving and Thermal Comfort in Office Room
(Part 5) CFD Validation by Comparison with Laboratory Experiment

O K (KBRS /Mk Js (KBck®) & L (KRBIRKS)
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Hajime AKASHI™ Tomohiro KOBAYASHI"' Narae CHOI'™
Haruna YAMASAWA"™ Wataru KITABAYASHI™

"' The University of Osaka

Recently, introducing natural ventilation (NV) systems into non-residential buildings, particularly office buildings,
has become more prevalent to reduce energy consumption and improve indoor air quality. While introducing low-

temperature outdoor air is beneficial for reducing air-conditioning loads, it may compromise thermal comfort,
especially in the perimeter zone. Therefore, it is essential to understand the correlation between NV conditions and
the spatial distribution of thermal comfort. The purpose of this paper is to obtain true value and boundary conditions

for CFD analysis and to propose an appropriate reproduction method for the CFD analysis.
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Table 1 CFD Analysis Condition
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CFD Code Ansys Fluent 2023
Turbulence Model Standard k - €
Algorithm SIMPLE
Discretization Scheme QUICK
Total Thermal Load [W] 250
Wall Emissivity 0.9
Velocity [m/s] 0.453
Boundary Tk Temperature [°C] 234
Condition Turbulent Kinetic Energy [m*/s?] 0.003086937
Turbulent Eddy Dissipation [m%/s®] 0.001605222
Outlet Velocity [m/s] 1.105
Grid 1 744,120
Grid 2 1,460,214
Total Number of Cells Grid 3 2.368.728
Grid 4 2,892,955
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Table 2 CFD Analysis Condition

CFD Code Ansys Fluent 2023
Standard k-¢ (SKE)
Turbulence Model RNG k-¢ (RNG)
SST k -0 (SST)
Algorithm SIMPLE
Discretization Scheme QUICK
Thermal Load [W] 250
Wall Emissivity 0.9
Velocity [m/s] 0.453
Temperature [°C] 234
Inlet | Turbulent Kinetic Energy [m?s?] 0.003086937
Boundary Turbulent Eddy Dissipation [m?/s*] 0.001605222
Condition Specific dissipation rate [1/s] 5.777832335
Standard k-¢ (SKE) Standard Wall Function
Wall RNG k-¢ (RNG)
Enhanced Wall Treatment
SST k - (SST)
Outlet Velocity [m/s] 1.105
Total Number of Cells 2,368,728
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Study on Ventilation Performance of Four-bed Ward with Vertical Induction Air-conditioning
(Part IX) Study on Medical Curtains and Exhaust Methods to Prevent Effects of Winter
Window-Surface Downdrafts

Ot &K CRBcR ) oMT (REE TR
AR RUR S CRBRKEE) i B (RIRKE)

Toshio YAMANAKA™' Shaoyu SHENG™ Tomohiro KOBAYASHI"! Haruna YAMASAWA™!
*I The University of Osaka  *> Wuhan University of Technology

In vertically installed induction air conditioning systems, restricting air outlets to the lower part of the room enables
displacement ventilation within the space, proving effective even in hospital wards. However, during winter, cooling
surfaces generate downward airflow, raising contamination of occupied zones. Therefore, full-scale experiments were
conducted to investigate the impact of altering curtain installation height and installing local exhaust vents above each
bed on winter ventilation performance. Results revealed that suspending curtains from the ceiling, setting the roll
partition 400mm below the ceiling, and introducing local exhaust significantly reduced contaminant concentrations in
the breathing zone compared to central exhaust.
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Table 1 Experimental Cases and Parameters

Location of| Type of | Lengthof | Interior/Exterior
Case Name Curtain COy Exhaust |[Roll Partition Temperature
Generation| Ports (mm) Difference (°C)
RC-R0O-PG None (0) 14.06
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RC-R800-PG Rail (PG) 800 12.20
RC-R2300-PG Suspended 2300 12.27
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CC-R800-IG (IG) 800 11.96
CC-R2300-IG 2300 13.36
RC-R0O-PG-(P) S Rail' None (0) 11.94
uspension
RC-R2300-PG-(P) ?RC) Perimeter| Central 2300 12.32
CC-R0O-PG-(P) Ceiling Direct|  (PG) | Exhaust | None (0) 11.11
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Influence of Climate Change on Energy Consumption for Cooling and the Effects of Applying

Moisture Hygroscopic Materials in Detached Houses
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Naohiro TAKENO*1

Yoshihiko KISIMOTO*1

*1 Osaka Metropolitan University

Using 1981 as a baseline, the air-conditioning cooling load and electricity consumption in 2025 nearly doubled due to rising

outdoor temperatures, with approximately 70% of the total increase occurring between 2021 and 2025. The increases were

highly correlated with changes in the sol-air temperature degree-hours. On a monthly basis, changes were relatively small

in midsummer (July—August), whereas months near the intermediate seasons (June, September, and October) exerted a

greater overall influence. Continued warming may slightly reduce the energy-saving effect of hygroscopic materials and

occasionally increase energy use; however, the impact is limited, indicating stable humidity-control performance under

future climate warming.
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Table 1 Material properties

Volumetric Thermal Moisture Hygroscopic  Hygroscopic
. specific heat  conductivity conductivity properties properties
Material < v
[kJ/m’K] [W/mK]  [kg/mh(kg/kg)] [kg/m’(kg/kg)]  [kg/m’K]
Soft fiberboard 311.5 0.064 0.0177 8148 3.33
Malti-layered glass 1.95 0.072 0 - -
Class wool 20.1 0.049 0.0979
Hollow layer 1165 0.556 0
g
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Environment Mitigation Effect of Rooftop Greening using Planters

- (Part 2) Model Experiment using Sedum -

OUNS

Bk CKIRERUBERY) TR
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Rikuto KOSHIBA*1

Taiki HIRAGA*1

Haruo SOEDA*1

*1 Osaka Electro-Communication University

This study demonstrates that rooftop greening with Sedum pots effectively lowers rooftop temperatures and ceiling heat

flow, but the effect on indoor temperature was small. Through experiments and analysis, it was clarified that heat flow

reduction trends can generally be predicted using a simplified model by setting the effective soil thickness based on the

placement pattern's total volume. However, since some contradictions occurred, further verification is needed. Future studies

must validate whether this method is applicable to actual planter arrangements.
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Table.3 Comparison table of rooftop temperature, center temperature,

and ceiling heat flow
BERE [(C] | i [C] | T W/m®]
RRFE | R | BORGE | R | IRRGE | R
9/19~23
9.0 3.0 0.5 0.1 7.9 4.9
Casel
10/13~17
9.5 3.3 0.5 0.2 9.8 3.6
Case2
10/17~21
10.8 2.4 0.5 0.2 8.4 2.4
Case3
10/3~7
9.6 2.0 0.4 1.6 7.1 1.7
Cased
9/29~10/3
6.8 3.2 0.7 0.3 3.7 1.3
Caseb
9/24~29
7.1 1.4 0.6 0.2 4.8 1.6
Case6
9/8~12
9.5 5.7 0.3 0.1 7.9 4.3
Case7
9/12~15
2.8 1.1 0.5 0.3 3.4 1.6
Case8
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Fig.6 Ceiling temperature measurements and simulation results
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Fig.7 Ceiling heat flow measurement and simulation results (2025/09/21 Casel)
Table.4 Comparison of measured values and simulation results for the
reference model and greening model for ceiling heat flow
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Fig.9 Ceiling heat flow measurement and simulation results (2025/10/1 CaseS5)
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Table.5 Comparison of measured values and simulation results for the reference

model and greening model for ceiling heat flow (9/29~10/3, 9:00 - 15:00)
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Table.6 Comparison table of absolute differences in ceiling heat flow between actual

measurements and simulations of the reference model and the greening model

= ST A

Lem] FHE W/m?] PE W/m®]
Casel 48 3.9 4.9 6.2
Case2 48 fi 3.9 3.6 5.8
Case3 44 {# 3.6 2.4 4.3
Cased 24 {# 2.0 L7 2.4
Case5 24 f# 2.0 1.3 5.5
Case6 24 fH 2.0 1.6 5.4
Case7 22 L8 4.3 3.6
Case8 12 i L0 1.6 1.6

Table.7 Daily average maximum solar radiation and daily average

maximum temperature for each case

S SN+ At

PR /'] | Bt S [C
Casel 890. 3 31.9
Case2 559.7 28.5
Case3 590. 0 25.4
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Caseb 806. 3 31.6
Caseb 752.8 3.2
Case? 813.3 35.5
Case8 735.0 33.2
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Performance evaluation of single-layer and full-layer hybrid double-skin facades using

network calculations
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Toshihiko SAJIMA*1 Naoyuki OGATA*1 Rie HYOUDOU*1

*1  Takenaka Corporation

In double-skin facades, the challenge is how to conduct ventilation within the cavity efficiently. To improve ventilation

performance, this study combines a single-layer ventilation type (where the cavity is partitioned by floor) with a full-layer

type (where the entire cavity is ventilated without partitions). This report presents the results of an investigation into the

envelope performance of the hybrid single-layer/full-layer double-skin facade using network calculations.
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Study on the Effects of Measures against Heat Stroke for the Elderly on Cooling Load Based on a
Survey of Actual Air Conditioning Use

ANE HRE (FFREE) Trdk sk (FER)
AR IEA O A (#FR%)

Takuma ODA*1 Hideki TAKEBAYASHI*1
Masakazu MORIYAMA Kosuke KITTAKA

*1 Kobe University

In this study, we analyzed the indoor thermal environment and air conditioner usage patterns in actual elderly housing.
We identified the cooling load for each case by considering thermal insulation performance, cooling schedules, and cooling
setpoint temperatures as conditions for air conditioner use. Based on the relationship between each parameter and cooling
load, we quantitatively evaluated the cooling load and electricity consumption when assuming forced cooling operation as

a measure against heatstroke.

1. IZL&IZ Table 1 Measurement outline
Bl ST DBENME T L TR, =7 A ———
FEERICR S 22 &0 ) BRSO R T2 a v & Locatin Ashiya City | Takarazuka City | Takarazuka City | Kobe City | Kawanishi City
R LRWGE S LT, [EENTOEHIEY X773 e 1 ) i i i
M E 2o TS, ZOREOXR & LT, milimE OHr o ) R CRL 60 (4 80)
ZARAF L2\l 2 B O rTReE B E S 5. Messement Perind -

AR R E LT, o —0BRIC L 2 AT D BRe
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L LT, BBEARMEZEARY I 2 L—a ST LD Rt 0%

LTz, 3T A—=4 LiInFEAarmOBRE S FE 2, e Living Room Bedroom

& LTSl em B ZAE L2586 OmE AL, Fig.1 Time ratio of heatstroke risk according to WBGT in House A
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T, REEICHITET 2B (BH) 3 L OEEERRIcT o soa | FHIO o
7 A RIHIREE, ERRERORIRELREL, =7 3 10% ooy
ORI KOS PR & 0 Lo, A EEOH) /i -
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U 27 OEW HEE] (WBGT<25°C) Th-o7-. DEET Fig.2 Time ratio of heatstroke risk according to WBGT in House D



GRS - i LT

A-30 SRR RF LT CE (2026.3. 4)
THJEM T 69%, BT 72%0 55 | (25°C=WBGT<28°C) oo ™ Danger ®High alert ~ Alert ® Caution
F721E NEEER) 28°C=WBGT<31°C) Th-o7=. i %

BTz 7 a v Z2EH L CO7REIL 28%IcE £, =0 80%
25 17%5 TEE), 11%2 ) Tho7o. k) 60% 80%
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VIS R 2 AN EAEE L7-. Table 2 | EAJEAEESR Ua,
W5 H BB nac 2T BAEROE =1 FEHEOAR Table 2 Values of U and nac
WZHEDWTCERE LTz, Table3 ICHBEAT ¥ 2 —/VE/RT. _ Ua nac
R B S B O E 2, 2 any | e e | g H
5, 1EEMOLN5, LDK+EEREROAMAE, LDK ZEH 057 3
DA, LDK FROAMFEEE L. PRI (Thermal Insulation Geade 5)
T A OFGEIRE X D E &7, BEARRIRO HII 0.7 -
SR LT 29°C, 28°C, 27°C, 26°C D 4 B3 L= (Thermal Tnsulation Grade 4)
KEREAFLE 10 - The b B0 72 2024 FEORBE Hi 133 263
K& BB DEET— 2 3 LT (Thermal Insulation Grade 3)
(Thermal Insﬁ;aiion Grade 2) 1.60 3.03
Table 3 Cooling schedules

Schedule 1 LDK:all day , Master bedroom: during occupancy
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 18 20 21 22 23

LDK
Master bedroom

Schedule 2 LDK:during occupancy , Master bedroom: during occupancy
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

LDK | [
Master bedroom

Schedule 3 LDK:during occupancy , Master bedroom: before sleeping
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

wk [ [T e e T e T T T T T

Masterbedoom | [ [ | [ [ [ | AN N A A [
Schedule 4 LDK:during occupancy , Master bedroom: no cooling

0o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

LDK [ [

Master bedroom

Schedule 5 LDK:only afternoon , Master bedroom: no cooling
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 18 20 21 22 23

DK
Master bedroom
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Table 4 Calculated cooling load results [MJ/year]

thermal msulation performance
Cooling schedules Cooling setpoint temperature ZEH HI1l H4 S55
26C 31.388 32,999
Schedule 1 27°C 28,659 29,244
LDK:all day 28C 24,556 25993 26,955 28,876
Master bedroom: during occupancy - il " - -
29C 22,333 23,430 24,103 25,850
Schedule 2 26C 24,617 25373 25244 26,177
Chedule 22 2 272
LDK:during occupancy 372 :_.696 ;3_136 ;_.836 23,660
Master bedroom: during occupancy 28 20,806 20,955 20,519 21,243
29C 18,939 18,854 18,292 18,920
26C 24,208
Schedule 3 27°C 22,175
LDK:during occupancy < 5 -
Master bedroom: before sleeping 28 20,184
29°C 18.257
26C 23,152
Schedule 4 27°C 21239
LDK:during occupancy = ——
Master bedroom: no cooling 28T 19,360
20°C 17,519
26C 19.225
Schedule 5 27C 17767
LDK:only afternoon ; < . 3
Master bedroom: no cooling 28 16,324
29°C 14,901
3.2 FEER XHMEL DL 50
Table 4 | AR RN R AM OFHEFER 2779, Figs 12 45
R 40
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— S g S — N
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VDY, M RE /%2@3 TR LR %i.ﬂ Ll LT The previous study (Tokyo) This study(Osaka)
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Z 1°CIK N W 7255 (Fig8) OMmEAMOEINE, ¥4
JNERIE 2000MJ, 10%FRE TH 5.
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Fig.5 Comparison with previous studies on cooling load
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Fig.6 Thermal insulation performance and annual cooling load
(Schedule 2)
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5. fEim
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HOmEAR, EINEEEE L. BEEIE 2 OR
SN2 20 M DOIRBEKIC X 5 B AR OHIIERIL 20%
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OEETHIINL(38.IMI/m?), Z DI 10% T, 20
FEF ORI LOFED 3 Th D . WiBWEREDR BT
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K&EL, BHEIORER (6 Ri~22 ) OBARTIRKE
W, TEERORGEIHER SN D, BiEs R E L
THE LTS EICEINT 2 EARTElmEE T 5
& 25993MI/4E, TERIFD G & 975 & 20,955MI/4E,
HEE S5 LDK TEHmE, BE CIESERFOANFE &
T5 L 19,623MIETH 5.

SEH
1) FHIDEIAEE RS, BRSSP RRE LR
SROPIEE 15 BE LR YT L, (1985)
2)  BRIAASRR, RIS, MAEZ KA L HhIERA
WOZEE) 5 5 W (EEIWESLHE L A LR, 22
RN A LR, 345, 11-18 (2025)

ZESHEN - R TR T S
IR SN (2026, 3. 4)

35,000

§ 30.000
Z
2 25000
2
2 20000
=]
g
5 15000
© loooo ——26°C ——27°C
——28°C 29°¢
5,000
0
Schedule 5 Schedule 4 hedule 3 hedule 2 chedule 1
Fig.7 Cooling schedule and annual cooling load (H11)
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Fig.8 Cooling setpoint temperature and annual cooling load (H11)
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Effects of Different Layout Conditions of Hygroscopic Materials on Indoor Hygrothermal

Conditions and Air-conditioning Energy Performance (Part 1) Numerical Simulation of Indoor

Thermal Environment Relevant to Human Thermal Comfort and Heat Loads

ORAN K (SLAEERY)

Sota HASEGAWA*!

F WE GLaERT)

Myonghyang LEE*!

*1 Ritsumeikan University

In recent years, hygroscopic materials have attracted attention for reducing indoor humidity fluctuations. Previous studies

suggest that they can stabilize indoor temperature and humidity and reduce air-conditioning load, especially latent heat.

However, their energy-saving effects depend on operating conditions, and their performance under heating operation has not

been fully explored. This study focuses on the effects of hygroscopic materials on indoor temperature, humidity, and air-

conditioning load under both cooling and heating set-point temperatures. The type, placement, and coverage of the materials

will be varied to examine how to use them more effectively in air-conditioning operation and building design.
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Table.1 Calculation overview

Meteorological Expanded AMEDAS Standard

conditions Meteorological Year Data (Tokyo)

Calculation period | Summer seasons | June to September
) December to
Winter seasons
February
Air changes per hour )
0.5 air changes per hour (ACH)
(ACH)
No air conditioning
Air-conditioning — -
. Temperature and humidity-controlled air
settings e . .
conditioning (intermittent operation)
Considering daily life schedules based on
Internal heat and .
) ) the NHK Survey on Time Use and
moisture generation . o
Leisure Activities
4: Wet areas ? ‘
Kitchen .

Entrance !:om dlor I z I_WICJ Corri:lor

Master Children's | Children's
bedroom room1 room 2

3640

Japanes
e- style Living room
room

" First floor

[o10

== I Sunroom '
Second floor
9

| 4550

Fig.1 Calculation model
Table.2 Air-conditioning control conditions

Temperature and humidity set points
Sum 27°C,60% RH Wint 22°C,50%RH
mer 28°C, 60% RH er 20°C, 50 % RH
27°C,70% RH 22°C,40% RH
28°C,70% RH 20°C,40% RH
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Table.3 Placement and coverage area of hygroscopic materials

ZeSHAD - AR
FIF AT RS

TS
HE (2026.3.4)

case Installation location Japanese-style Living room Master room Children’s room | Children’s room
room 1 2
Casel No hygroscopic materials 0 0 0 0 0
Case2 Part of the wall 931 12.70 6.35 5.66 5.66
Case3 Entire ceiling 16.56 21.53 13.24 10.76 10.76
Case4 Entire wall 30.08 3224 29.84 27.02 26.35
Table.4 Physical properties of interior materials
Gypsum board Hygroscopic materials A Hygroscopic materials B
Thickness (m) 0.012 0.0095 0.016
Conductivity (W/mK) 0.220 0.152 0.260
Specific heat kg K) 870 1400 1481
Specific weight (kg/m?) 706 750 1248
Moisture conductivity (kg/m s Pa) 2.13E-11 2.92E-12 1.78E-09
Moisture capacity (kg/m*(kI/kg)) 2.24E-05 2.502E-01 5431E-01

Outdoor absolute humidity ===casel 3 ased
Fig.2 RH & AH of Hygroscopic Material A (Master Bedroom
, No AC) (a)summer (b)winter
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Outdoor absolute humidity ===casel 3

Fig.3 RH & AH of Hygroscopic Material B (Master Bedroom
, No AC) (a)summer (b)winter
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Z7°C60% 28°C60% 27°CT0% 28C70%| = ZT°C60% 28°0C60% 27°CI0% 28°CT0%
(a) (b)
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(c) (d)
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0 0

1234 1234 1234 1234 1234 1234 1234 1234

Lower (dark): Sensible heat / Upper (light): Latent heat

Fig.4 Integrated heat load with air conditioning (a) Material A,
Summer (b) Material B, Summer (c) Material A, Winter (d) Material B,
Winter
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Fig.5 Histogram of relative humidity in the master bedroom with
Material A (Int. AC OFF) (a)summer (b)winter
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Fig.6 Histogram of relative humidity in the master bedroom with
Material B (Int. AC OFF ) (a)summer (b)winter
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Fig.7 Scatter plot of PMV vs. latent heat load for Material B.
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Table.4 Calculation overview

Calculation period July
Air-conditioning settings 27 °C setpoint (24 h AC operation)
Placement of hygroscopic .
) Entire wall
materials
Table.5 Material properties of each case
Moisture conductivity Moisture capacity
(kg/m s Pa) (kg/m’(kl/kg))
Casel = -
Case2 2.92E-12 2.502E-01
Case3 2.92E-12 5.431E-01
Case4 1.78E-09 2.502E-01
Case5 1.78E-09 5.431E-01
90
88
* i~
84 [

- =
o o

-
=

™

Relative humidity (RH) (%)
\

-
o

24 6 12 18 24 6 12 18 24 6 12 18

hour (h)
Outdoor relative humidity —casel —case2 —case3 —case4 —caseb

Fig.8 Comparison of Relative Humidity for Each Case
(Master Bedroom)
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Modeling Heat Source System Adoption in Commercial Buildings based on Roof Surface

Image Analysis

Omfy il CORBREE)

P ORBROR)

Hm &7 (RBRE) N ZER (RBRRS) TH #HZ (RERK)
Jun NISHIMURA*1  Yu HAYASHI*1 Yohei YAMAGUCHI*1 Hideaki UCHIDA*1  Yoshiyuki SHIMODA*1

*1  Osaka University

This study develops a model to estimate the adoption status of heat source equipment in individual buildings to support

regional decarbonization planning. Using high-resolution aerial imagery and the YOLOv8n_obb machine learning model,

the system automatically detects rooftop equipment, including cooling towers and air-cooled heat pump chillers. The model

achieved F1 scores exceeding 0.70 during cross-validation. When applied to 100 buildings in Chuo Ward, Tokyo, the model

successfully estimated the equipment adoption status with 78% accuracy, enabling high-resolution regional simulations

beyond simple statistical estimates.
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Fig. 3 Outline of the Model Development Process
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9, X TIE Barth 5 & LT\ %, Barth H1%2 >0
BAEOYEERIR LT HHDTH S0, mAP, CT D Fl-
score |Z, Barth 50 HIEVVER L 7p o7z, — 5, PAC %
& %A% 0.8 LLEO Fl-score 23Rk L TRV . EH
Bk HEIZ B D, PAC TIE 0.745 THDHDN,
s L L CA 7 V=7 b A AP EL, BED
RS & OHBIREEN LN ENZDERE LTE
Z6ND, Fo, OB 2T UL PAC THD LHETE
THZEHTELD, EH EAKECSH D,

Table 1 Comparison of metrics between this study and previous research

Metrix This study Barth et al.?
mAP 0.834 0.860
F1-score[CT] 0.89 0.934
Fl1-score[ACC] 0.80 0.786
Fl-score[MUL] 0.85 -
F1-score[PAC] 0.73 -

Fig.4 @ F1-Confidence Curve %, £:H L7=E7 /L ORI
& Fl-score DFHRE R LIV Z 7 TH Y &2 7 A 0.1 D
5 0.8 F TOMRAVEIEORRE Tl Fl-score Z#EfRF L
TWb, £/, CTIZBL T, B2 0.239 D & =120.89
& KR Fl-score Z#xLCW\%, F7- Fig. S IZERAL
725 /L0 Precision-Recall curve 7R, 457 T AD AP
DB TEH D mAP 75 0.834 LHRAHIZRET /LOPERED
BN E MR CTE T2, £72CT @ AP 1£0.905 L IEFIC
B o TEY,, B < IEME 2N ATRE T
T LTINS,

F1-Confidence Curve

—— ACC 0.80 at 0.911
CT0.89 at 0.239

02 ~ MUL 0.85 at 0.439

—— PAC 0,73 3t 0.388

= all classes 0.80 at 0.479

0.0 0.2 04 06 08 10

Fig.4 Fl-confidence curve of the best model
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\
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\\
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ik CT 0.905 \
—— MUL 0.850 \
—— PACO0.745

= all classes 0.834 mMAP@0.5
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Fig.5 Precision-Recall curve of the best model
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STEPS (2B THE 7 7 A0t OAIEN 2T —E
L CWextgaE 718 B (R5% 100) Th o7z, ZD L&D
MIRBRIHET LV OREIX, CT:04, ACC:04, MUL:0.3,
PAC:03 Th-o7T-, 7 T A Z & ORAHERHEE DOF AT 5
% Table 2 |2/~ 9, ABFIECHEAMR L TV D CT OakiiiERH
X, 89%DFEIE CIEREICHEE T 5 Z & MR T 7=,

728, Yamaguchi H Z L 50V AT 4 v 7 [ERET IV
% STEP5 CiMixf5 & Li-EMiciEi L TG b= 2R
AR E . BALCBIN L T D 7o 2R (R ER
WIO—EERIT 25% Tho7T=, ZORRIT, HEHHEEL
KB L&D 2 L ANET D,

Table 2 Evaluation of equipment adoption estimation for each class

CLASS Accuracy[%] F1-score
CT 89 0.895
ACC 93 0.788
decentralized 94 0.965

33 T ILOMRE

AL STEPS (23 VTt tids LUK IC 2 o 7oA
TVl N —R %, IO T 7 8 4 OREES
BHHENTWD ACC %, CT Lt Lz — AN 4 ik
WSz, Fig. 6 IZ—BlERd, ACC IZOWTOFET
—H DN =g VRENEREEZ BND, T
SMZH, NTRT T TS % PAC ERERMET D — AN
BT,

Fig. 6 false detection of cooling towers
WK TH D, CT VL Fig. 1 (- L= AIEGE]
B DIEMNHIUGHEED 8 %, HD CT8 {3 Abt
(272 o7z, Fig 7W2—HlZzRT, F£7-, Fig 8 DX HIZ,
AR 7 7 77— R ORI L 2 FBdmH O AU &
V. ACC D3R & 7o TLE 72— A3 4 R
Ihiz,

Fig. 7 Examples of undetected CT

y \

N

Fig. 8 Examples of undetected ACC
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[I oistrict Heating and Cooling
I cr+AccHdecentral ized
CT+ACC

. CT+decentralized
B

I:] ACC+decentral ized

| Il e

D decentralized

: . No Detection

[ Residential Facilities
(Excluded)

Fig.9 Heat Plant adoption in Nihonbashi, Chuo, Tokyo

4. BRETILOEAER

RS R X ORI AFIEDET V% 32 HiChf
TE LT-BEOMAG TR L, BRIk %
HEE LT, ZOFERICHA N T K OIER HifE A 2R
AR HIFER = & (AR L=, Fig. 10 ICHT T2 &1
G U7k R 2T, UG, HANE, SRR & OREIE/23E

HEhaa D3\ i FERI X 28T, CT SaRE S 41T
DIRE O BFREER B A STV A S EHER RS K

E1AN

CT DM SN O EGFHER AN K E o7 H

ARG Y 7IZBWTC, BT Fig. 9 O L 5 (22257
Wra g2 Uiz, ZHUS LD R TR L TOLRER D2
TRERR 28 L QU 2 @ D22 22 0 AT FrE 2 a4
DIEWTEDLE TS TE,

5. R
AIZETIE, B OEVFRRIRER RN E 78%DIEET
WETAZ ENARERA T V=7 MRHET VAR L

ZEAHFN - R TR S S
IR SN (2026, 3. 4)

END D, S%IE ATEDOTET LV THEE L= OER
RO ER AR A TR EHEGHE T /WIS LT, xPREAIC
BE9- 230, Z AR U, IR0 AP B A HeE
5 Z & THRE NN A E L L CAERSRICEIT T
WE 720N,

EiF
AWFIEO—EL, WEIFFRAREZBI - 1 / _—va v
LEBOEMA ) _R— a LAIET 1 75 L (SIP) 453
W 2~ —FZRX VX=X A N AT LAOREEE
(JPJ012207) | (BFFEHEEEIE A ( IST) (2K - CEhE S it
L7z,

2 E XM
1) BREEE ; HOERERRROHBEIZ B 2 kD —i %
WIET DIERROBERRREIC SN T
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Hemiao Chen, Yoshiyuki Shimoda. Building stock energy
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change for climate change mitigation of commercial building
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2022;306:117907 https://www.sciencedirect.com/science/article/
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3)  Florian Barth, Simon Schiippler, Kathrin Menberg, Philipp

Energy

Blum. Estimating cooling capacities from aerial images using
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4)  Jocher, G., Chaurasia, A., & Qiu, J. (2023). Ultralytics YOLO
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Fig. 10 Total floor area by heat plant adoption for each district in Chuo, Tokyo
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A human-clothing heat and moisture balance model incorporating mist deposition and

evaporation
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Ryusuke YASUDA*1

Shinichi KINOSHITA*1

Atsumasa YOSHIDA*2 Hideyuki AKIYAMA*1

*1 Osaka Metropolitan University

*2  Waseda University

We developed a human—clothing heat and moisture balance model incorporating mist deposition and evaporation to

quantify pseudo-sweating in mist-spraying environments. Based on the Gagge two-node framework, the model employs four

nodes (core, exposed skin, covered skin, and clothing) and introduces mist deposition as an external moisture flux whose

latent heat is coupled to the heat balance. Ineffective sweating, dripping, and skin—clothing contact are included to prevent

unrealistic over-wetting. Validation with intermittent clothing wetting experiments by Song et al. (2019) reproduced CON—

WEC temperature differences. Field-based simulations further showed that mist effects can be separated into ambient-

condition changes and pseudo-sweating driven by evaporation of deposited water. Future work will couple the model with

mist-transport simulations for comprehensive outdoor assessments.

1. [XCHIC

I, HSTBOZ BRI I L 0 BWE Y 2 7 38
TEEL TG, BEANEEGIRE L TR HBID I A
NEFL, R ORREZ LI, KR« KR~
DAIAEZ X DT & ZRFEENC L > THAE U 28T
IMREHT-H6T. UL, TEROFHITFE TR R
ENEAET AN CEEL TUIB 5T, A MEFEOLE
LRI E TEE L GHEAZTT O Z IR TH 5.

AMFETIE, I AMEEEINET T v 7 AL LTKS
INSAZEA L, ZRIEEE BN S~ 5 NE—A<IRk
DEN « KPWELET IV EREEE LTz, BT - T R &
O E—RIRM OBl 2858 L, BEE OB S5
ERIGUCH LA RGE LT, S5, I A MNEgE,
KRR, RARKIA R, BRIk BT I X
D ETIVRHEEIYRE L, BEOBRBEENT — 2 12H5<
FFRED T T, WD NEOE - KB H-2 D5
BEEEMET S 2HNE L.

2. BEETIL

2.1 ETILOBE

ARET L, B % B L W, FfgkE 2 >
EAXMRE, K ERFFLZTHEE LTI 2 & T, 2
A MR & & BITHRIE LAKREN L 2 st

LA FHATRE L Uiz, £z, KARDKBENZT T
BAROBENEZBE S5 2 LT, BEREIUC X 2 )
FET RN O DWBOKROT T 2RI LT-. I, #E
R RERE E ARIRE D RS L QWD IEEOEIS %, i
FORIDOE - KB ELT D L OEH LTz, 7ol #
g L KEITER TN L LTS,
2.2 ETIVOER
AHFFETIE, Gaggeetal.d2 /— RET/MWAIEFIZI A
MEES LOEREBRE LI ME—AARDEL - /KI3IEL
ETNEME L. T VIAKR—KIRREZ 2T (o),
BRI RS (br), HFERIEE (cov), KR () D4/ —
Rz EIL (Figl), FMTEREESIT (GUR - WAL - S
FHERE  BH) & AMERRRA~DI A MNEET T v 7 A% A
J1& LT, &/ — RO L ORI - KRRy B OREE
EbzfE< .

= - =
! FEN N\ NN \

o

Fig.1 Schematic of the four-node human—clothing heat and
moisture balance model under mist exposure.
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2.3 Bz

%/ — ROBUNSIIRE « il - 2838122 T, T A b
FHEROR G ) & KR~ DIFOBEN (L 5 BdE % &
DRSS, BvRT 2k, a7iRE T,,, BHER
FeJEIREE Ty, , SBREIRE T,,,, AR T, DR
HEREFHETD.

H =a7E
Sher =M =W = Qres = AQcr—pr — (1 = 1) Qer—co ¢y
2) FEHERREE
Shpr = Qer—br — (Qconvor + Qraapr + Qevappr) — Unistpr (2)
3) WFEHEEE
Sheov = Qer—co = XctQeov—ct = (1 = Xet) (Qeonv,cov + Qrad,cov + Qevap,cov) (3)
4)  AKARE

Sh,cl = xcthou— - (Qconv,cl + Qrad,cl + Qevap,cl) - st,cl - Qmist,cl (4)

ZZT Spe [W/m? I3EEH, Qconvs Qraas Qevaps
Qsw» Qmist,cr [ W/m? JIo6HE « U » 7658 - TS -+ 2
A NOREIC L DEMERA RS B [ ARFR R
(P DBHESEEIE TH Y, x [IIHFETICRBT D
B fE— KRB R TH 5.

2.4 KH;E

R OGN K - TR G R AR E Wy,
BB G R IHK 8 Weoy, ARSI B W 3R
THEHISND. FTHIE - BN ORITITNZ, I A ML
7T I ARG LTS .

1) ERHE R EE

Sw,br = Mysy br + Mupist — mevap,br - minef,br (5)

2) R AE)E

Sw,cov = mrsw,cov - (1 - xct)mevap,cov - minef,cov (6)

3) AfARE

Sw,cl = minef,cm; - mevap,cl + Monist — mdrop,cl (7)

22T, S,. [kgmZsTU]E ok Sy E O,
mkgm2s7: HAIHEY-VOHEEY 7 v 7 X,
rsw: PEEFIT, mist: I A MIAE, evap: 7%, inef :
HENRIT, drop @ AR ON FaRT

g L OKRE CIX, REICRRFEIND KT E
W, [kg/m?] & fRAERE L L TRV, £ DORIFES AR
oo, ICEVET. BRI, SBIMRRFTRE R RK
O3B Wiaxs [kg/m?I2 L > TRETERT 5.

ZESHEN - R TR T S
IR SN (2026, 3. 4)

0w, 1) (8)

T TR «1E, BHEEE (br), BEERHEE (cov),
KR ) 2ET. R o, 38R EOAhimE
ERTIEL LTHY, &/ — FOZEREEIL Quqp =
wh,(P,—P) L L TH z38B . = T,
he [Wm™2 Pa~t] : Ko BENEEL, P, [Pa]: RmiREIC
BT BEFIKZARUE, Py Pa] : BFZEROKER T

w, =0 TR, o, = 1 1R RRICE LT Aa
FRREZ EIR T2,

F7o, BITRI A MEAICEY W, SINL, KRR
FFi Whax. T80T 556, BRI SZEIRES
T TESWREIT R HHWIE TR & L TRIMHEH
S5 b0 L UTHHEET 5. BARRITIE, KOHRFEZR
DX DI EFRMECHIFET 5.

{ W.=W, W< W, ©
W. = Wmax,* W, =z Wmax,*

IOl E, HEESITHYE T HPEHEIX
Minef,» = W, — Wmax,* (10)

THZD. ZIT Miner, [ kg/m? |1, KBTI

MEZFIT (RFEF ST T - KIR~BEIT 211 ) %,
KMRETIE T RIRBMRFFCE TR T HK0) ) %
7.
2.5 KIRAZEMEE

PGSR (cov) LAMRE (c) DRITERSND
KIRNZERE (ag) 1%, ARET /L TIIIMSE L7 BVE & - K
NREEBORE — & LTIk, W EE
L KRB DRIDOE - KB 5 2 i rfE & LTIy
Wo. ZoL EEHBITEER CHRICEVEMICH 5 &K
TEL, W RS X ORI O BYRER IS U T
ZHEORFIRENMRE D LD L L. ZEREONRER
JE Tyl $EEHBER T, & &R T, OFIEAEEIC
FO kA THZD.

Tag =aTey + (1 - a) T (11)

I T al3ZEMEOREIREDEERIC EORER D
DERTEMEEO0O<a<1) THY, a=1 THEMH,
a=0 TR —ET 5.

[FIERIC, ZZfIE DREKRIRKGIE Py, #BRRE w1
DIRIERITE Pagy, & AIRMNDKIEZSTIE Py ZREAH
LKA THZS.
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Pagzapcov+(1_a)Pcl (12)
RH, Py, BEO P IdafkzASE P(T)ITIBIVE
Z I UTKER L LTERT.
PLEIZEY, RETACIIZEME (ag) 2/ Li-gaEN -
B Eh %2, RS - AARRI AR B U CHE AR
T5.

3. ZTLIEDREE

AWFGEET N OZLMEL, FIRE 72 AR DS A AEL
B ET B %A > 7= Songetal. (2019) M OyRE
FBRAE kG L U CHRE LT,

AR CIE, miRmiEsREE (T, = 43°C, RH = 57%)
(2 90 min HEEZ T 25 CON Feff &, BREESIEIIE—DF
FASRA FHEEI % WEC &4 (¢ = 0,30,60min{ 1
BE) 2 LTS, ABFIE T, REMANE T, B L
IR To ORERINIINZ, EEEREIC L 28R
G S AT, = cr,CON — Tcr,WEC , ATy = Tsk,CON -
Toewre (240 FH L7=.

FEER, FEHTTCIE T, = 38.0°C~DEERZINER L
#9020 43 <, HERTROZR B A I IR R MM AR L
7z. —Ji T, CON & WEC OEFEEZXIMAEH SN,
AT,, 13EBRE 0.3°Cloxt L CENTES 0.3°CE—E L,
AT HEBRME 0.3°CITxt L THEHTE 0.4°C L 3mV Ml a 7R
L7z,

PLEXY, RETFIUNSERE I TSGER N H 5 —
75, AN L B SFEOBNAEBR SN TE Y, S5
TR OFHRSHRETH 5 LR S b.

4. =R FARYEFHEOBIERTTFE

I A MEFEONRAFHIT D72, Table 1 (-7 4
DD —AZFRE LT-. Casel 1TES (B XIFEEL),
Case2 IZA LIFH Y, Case3 133 A MNEFEIZ L 2 FEFHER
BERMOZEALDIH (I A ML L), Cased X Case3 (T
A MEEEMIMUTI-SETH 5.

AFRNTIE, BTSN U 7= A ERBE S IR (KR - 1%
JE « MRT - JBGE - BE O A MEFRM) 7—2 22
O EH ENIBENGIHTIE S, BAEHTIRFRH] 150 min
ELTHEMLE. T2, FNIEESE Phase3 (X3 A ME
LRI AMSE~ZET D 56F e L TRRE LT, A%
(KR, FHCHREE, SEERGRRE, BUE, B3I A b
AR 1 Table2 |RTEA V-

Cased TIIINBKRDIMIS My & LTI A MNEB RS
AKPWERUTATI L, 5 ITHE D B & 2R & £ 8l
L7-.

GRS - i LT

IR R

HE (2026.3.4)

Table 1 Analysis Phases for each case

Phase Phase 1 Phase 2 Phase 3
(0-60 min) (60-90 min) (90-150 min)
Casel Sunny Area Sunny Area Sunny Area
Case2 Sunny Area Tent Sunny Area
Case3 Sunny Area Tent + mist Sunny Area
Case4 Sunny Area Tent + mist + Sunny Area
deposition

Table 2 Environmental setting for each Phase

Phase Sunny | Tent | Tent+ Tent + mist +
Area mist deposition
Temperature 31 31 275 275
[°Cl
RH [%] 38 38 67 67
MRT [°C] 56 45 45 45
Wind speed 1.0 1.0 1.0 1.0
[m/s]
mmist 0 0 0 4.7E-5
[kg/m"2/s]
5. MREER
5.1 FHEAE

FHMFEAE & L C, IR IXERIRT,, 3 X ONFEE R E IR
To & Y, Toe 1 Tope = ATy + (1 — DT, TR
A MEZEOF T X DKGIELOENZ T 5729,
REFET &R - 2GR - NI T EAZ RO, 2 s IEEEN
- WA O AN A AR & NIRERER CIE L Ca
HE~ R LT

IREEFEAR O EMER Z AT HAR X (120-150 mind>>f~
ENIZBT D XEEE L iR 5 & & big, I A M
T X DI EZ, I A MEZEWIH (60-90 min) D
KRR DD TRD 72, FRHIFEITRRIZ DV T,
30 OB EITORELZ WS Z LT, %
PRI L 2R &AF M L.

1) Case2 & Case3 LUl : I A MEFEIIFE D BB

ESEEp) 7

2) Case3 & Cased bt :

3) Case2 & Case4 Fhifg :

5.2 ANFRERE

IREINVEDRERIN LY, I A MEFEFRIE~E1TT D 60
min DA%, Case2, Case3, Case4 Tz R &R 1K
WAL, FHZ Cased TIRF2NEE CH o7 (Fig2). Z
AU, JEBHBREES OB 2. C, Iz ibE Lz
I A N OFEFEEDERTFITIR L LTHEH L2 &%
R

I A MEAICERT D,
W 2 E AR
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—J7, EARRIXBE N AEIRIZ 2 L3, S A K
T, B oRGR L L bICSC L AEN LR L, B
DI - T A MT X DBREEE - I A MEEDBANERED
BEMIERIRIC T 595 Z &R ST (Fig. 3).

AT 30 43 (120-150min) OV ClE, GEHMAIR
I3 Casel 23 bEi<, Case2, Case3, Cased DIEIZILT L

2,34
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t [min]

Fig.2 Exposed-Skin Temperature Response Tj,- Under the
Four Cases
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Fig.3 Core Temperature Response T,,. Under the Four
Cases

5.3 HFHE

FITEIT, I A MNEFOREN KM I HEZEHM

(60-90 min) % X}EFHM L 7.

Table 3 (ZZ DFERAE/RT. £9, Case2 & Case3 DL
L0, FEPHBRBIRMOELDITHRITEIMERT 5 =
EDIND. FEEEH TR Case2 D 158.5g IZxF LT
Case3 Tl 146.0g TH Y, K 7.9%IK F L 7= (158.5— 146.0
g). ZHUZxI LT Cased TiE 883 g L7210, HI44%D%
KB A Bz (158.5g—88.3 g).

ZESHEN - R TR T S
IR SN (2026, 3. 4)

Case3 & Cased |TJEPHERIESAED A —TH HITH D)
57 Cased DFRITENLVIKFLTEY, I A MEE-
AREER LT Z L2 FERECOMHNBFEITDO—
BT GEPIET) 2ERPEN TS (Table 4).

Table 3 Cumulative sweat (60—90 min)

Case mrsw_br mrsw_cov Amount sweat [g]
[g/m"2] [g/m"2]

Casel 101.2 110.5 192.2

Case2 81.7 923 158.5

Case3 75.6 84.8 146.0

Cased 45.7 514 88.3

mrsw_br, mrsw_cov are cumulative sweat mass per unit area.

Table 4 Cumulative evaporation and ineffective sweating
during the spraying period (6090 min)

Case | Evaporation[g] | Ineffective sweating [ g ]

Casel 105. 2 91.5

Case2 92.3 71.8

Case3 86. 4 63. 8

Case4 115.2 29. 6
6. £&OH

ABFZETIE, A MEEB I UL BE Lo AME—

KARDE - IR T IV EFAFAATS, I A NEFEREE
TIZBT A NMRREUSE % Tl fTRE/e BT /L A L7z,
R, BRESIESEER D < BEfgbTIc L 0, I A MEEE
DR Z BRSO L, TREKS DRI
T HRLRITRN RN L CGRMECXx 5 2 L AR LT
L%1%, I A NEENR EOREPRERE A48 LR A e
Valb—rarEELT, B A NEEEREE A RS
FNCEd 2 Z EETH B.

2 E XM

1) W. Song, F. Wang, C. Zhang, “Intermittent wetting clothing as a
cooling strategy for body heat strain alleviation of vulnerable
populations during a severe heatwave incident”, Journal of Thermal
Biology 79(2019) 33-41.

2) A.P Gagge, A. P. Fobelets, L. G. Berglund; “A standard predictive
index of human response to the thermal environment”, ASHRAE
Transactions, 92(2B), 709-731, 1986.

3) WHEET, [V = b—y 3 AT X DO MmO f#T]
SIS, 8, 25-32, 1999.
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A Study on Performance Evaluation of a ZEB-Retrofitted Small- to Medium-Scale Existing
Office Building
Part 1. Evaluation of First-Year Operational Performance and Summer Indoor
Environmental Quality
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Kotaro KATO*1 Hiromasa YAMAGUCHI*1 Noriaki MISHIMA*1
Ryohei KANEKO*1 Kazuhiro NAKAMURA*2
*1 The Kansai Electric Power Co., Inc. *2 NEWJEC Inc.

This paper reports a performance evaluation of a ZEB-retrofitted small- to medium-scale existing office building. The

target building underwent a major retrofit aiming at ZEB Ready, including improvements to the building envelope, HVAC

systems, and lighting. First-year operational performance was evaluated using BEMS data by comparing measured energy

consumption with design and reference values. In addition, summer indoor environmental quality was assessed through

field measurements and occupant questionnaires. The results confirm a significant reduction in overall energy consumption,

particularly for HVAC systems, while maintaining a stable and comfortable indoor environment. These findings provide

practical insights into performance verification of ZEB retrofits based on measured data.

IZL®IZ

FRETIX 2050 HEH—R = =2— FTLOFEHITH
. BEFEREM OB = RN XL EERE S 7o T
WD BRI RS I N T, ZEB (Net Zero Energy
Building) /bR ERN 2T TH D3, &k D [HEH )
(ZEE5 < ZEB BERCIRILCIE T C RSB ZBE4 2
SIS TSR 720, AEEE T, U EEEaTE
W% RIS 33 U Tz ZEB ALSUEIZ DU T, BEMS 7 — 4 (T
FOL EREOFM, BN T A EtEHn (74
— FBXOFER) & BB L R A iE T 5,
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Verification of Air Conditioning Effects Using Airflow Analysis of Punkah Louver Outlets in

Factory Production Lines First Report
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Kento IKEDA*1

Makoto SAITO*1

Koichi SERI*1

*1 Takenaka Crporation

This study evaluated thermal environment improvements in factory workplaces using computational fluid dynamics

simulation. The punkah-louvre outlet method was tested to enhance cooling efficiency while reducing energy consumption.

Results showed temperature reductions of 1°C or more and WBGT value improvements up to 1.8°C. By simply changing

the outlet design, the method effectively transported cooling air over longer distances without increasing energy use. This

demonstrates that spot air conditioning can be optimized through outlet modification alone, improving workplace thermal

conditions while supporting CO: reduction goals.
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Practical Methods for Door Opening/Closing Malfunctions during Smoke Exhaust Activation
in A Small-Scale Theater

Ofe g W &= (W TEL) W ot A& (b TEs L)

Kana SATO*1 Mitsuo YAMAGATA*1

*1 Takenaka Corporation

In theater architecture, airtightness significantly affects sound insulation and acoustic performance. However,
mechanical smoke exhaust systems during fires generate negative pressure, causing obstacles to door opening during
evacuation. The higher the airtightness, the greater the excessive negative pressure generated. As a countermeasure to
prevent excessive negative pressure, a Pass duct will be installed in this case. This paper discusses the design of a PASS

duct for overpressure prevention in a theater and analyzes door opening resistance during mechanical smoke exhaust.
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Development of ceiling cassette type fan coil units for production facility clean rooms
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Masashi ISHINADA*1 Takashi OKAMOTO*1 Satoshi INOUE*1
*1 TAKENAKA CORPORATION

This paper presents a ceiling cassette-type fan coil unit (FCU) for cleanroom production facilities. Existing systems

could not simultaneously solve three key problems: maximizing production floor area, securing ceiling space, and

improving maintenance accessibility.

The developed FCU features inspection ports on top, enabling maintenance from the ceiling plenum without

contaminating the cleanroom. Its ductless design reduces ceiling space requirements by 30%.

Results show approximately 20% cost reduction and 75% construction time savings per unit. This innovative solution

maintains cleanroom performance while addressing all three problems, offering significant benefits for facility planning

and construction efficiency.
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Building Performance Verification Using Future Weather Data,

(First) Future Weather Prediction and Thermal Insulation/Heat Shielding Performance

OJIFT  Fv» (T IHE)
At (PR LBE)
Mai KAWAMURA*1 Yusuke KOBAYASHI*1

JlEE O 0 (P L5 R)
AR A (PR TEE)
Tatsuya IMAI*1 Hikari HARASAKI*1

*1 Takenaka Corporation

In recent years, as climate change progresses, the performance required of buildings is also changing. Therefore, this paper
verified changes in the thermal environment inside buildings in the future by utilizing future weather data developed by

Takenaka Corporation. Additionally, we verified the effects of insulation and heat shielding under future climate conditions

and examined how they impact the thermal environment inside buildings.
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Building Performance Verification Using Future Weather Data
(Second) Whole Life Carbon and Comfort
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This study examines how different insulation thicknesses affect comfort and whole-life carbon emissions, considering

future electricity CO, factors and climate change. Results indicate that completion-stage comfort assessment is important,

even accounting for future climate change. Selecting appropriate insulation thickness that balances embodied and operational

carbon is crucial for reducing whole-life carbon, rather than simply increasing thickness. Thick insulation is effective for

passive natural ventilation.
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Optimal Control of Air Conditioners Considering the Effect of Occupants Using Source-

Receptor Relationships

OFE i (RFCKR)
= BR (RERKR)

Kengo SAKAT*1
Masaharu MIHO*1

R B ORBCRE)

=¥ e ORBCR?E)
Tomohito MATSUO*1
Hikari SHIMADERA*1

*1  The University of Osaka

The Source—Receptor (SR) method models indoor temperature as a linear superposition of contributions from various heat

sources. However, conventional SR methods assume fixed indoor heat loads, limiting their applicability to varying occupant

distributions. This study proposes an optimal HVAC control method that incorporates individual occupant heat contributions

into the SR matrix by pre-calculating their thermal impacts. This enables determining optimal supply air temperatures for

arbitrary occupant arrangements. Numerical experiments demonstrate that the proposed method evaluates occupant impacts

as accurately as CFD simulations across diverse distributions. The results confirm its high precision and practical

effectiveness for simplified air-conditioning control.
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Fig. 3 Temperature fields of representative cases used

for SR matrix construction(z=1.0m)
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Assessing the Effectiveness of Air Purifiers for Improving Indoor Air Quality
Under Air Conditioning.
Ol H—8 (KRR R 8 R WhsF Ot CRIRR)
Teiichirou NISHIDA*1 Tomohito MATSUO*1 Hikari SHIMADERA*1
*1  The University of Osaka

People spend about 90% of their time indoors, so indoor air quality and thermal comfort are important for health and
productivity. Increasing ventilation can reduce indoor pollutants, but it also worsens thermal conditions and increases energy
use. In this study, I evaluated the performance of installing air purifiers, rather than increasing ventilation volume in a cooled
classroom with formaldehyde emissions from building materials using CFD simulations. The results showed that installing

13 air purifiers under weak ventilation achieved lower pollutant concentrations and temperatures than the case under strong

ventilation. In addition, this method reduced total energy consumption by about 4.4%.
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Calculation domain: X-Y plane (a) and
Y-Z plane (b).

Table1 Boundary conditions

Air conditioning
Air volume | Temperature dizgi)n
[m3/min)] [°C] 1]
177 20.0 15
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Total heat exchanger
Air volume Wind Siasrcnel
[m?/min] direction caL SXCIAnge
- o coefficient [%]
low high ]
813521 10:8338 9860 19
Outside Overall heat Amount Alf purifierd
temperature | transfer coefficient | generated pu
Air volume Remozal
[°C] [W/m2-°C] [ng/m2+h] [ o] 1[”;1/&]3
32.0 515 0.005 2 36
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Fig.2 Candidate installation locations for the air purifier
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Fig.3 Installation method for multiple air purifiers.
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Table2  Variables used in Equations (1)-(3)
Variable definition [unit]
Q Total energy consumption [W]
Epen Energy consumption of a total heat [W]
exchanger system
Econ Energy consumption of air conditioning [W]
Epur Energy consumption of air purifier [W]
m Supply air mass flow rate [m3/s]
p Air density [kg/m?]
Cp Specific heat of air at constant pressure | [J/kg:K]
cop Coefficient of Performance [-]
AT Supply-return air temperature K]
difference
e Energy consumption per air purifier [W]
N Number of air purifiers installed [-]

unit(mm) , BRALUER
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Fig4 Temperature and concentration distributions at a height
of 1 m under low (a) and high (b) ventilation.
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Fig.5 Changes in average formaldehyde concentration
in (a) the entire room and (b) the occupied zone with

increasing number of air purifiers.
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Fig.6 Change in the maximum formaldehyde concentration in
the occupied zone.
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Fig.7 Distribution of air purifier installations
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Fig.8 Temperature distribution at a height of 1 m with 13 air
purifiers installed. (Case A[left] and Case BJright])

Table3 Average temperatures of the entire room and the
occupied zone for each case.

Strong CaseA CaseB
Al CC) 23.4 23.1 23.1
Occupied 23: 23.0 23.0
zone (°C)
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Table4 Values of variables used in Equations (1)~ (3)

plkg/m’]

Epen[W]?
high low

555 424 1.2

COP | e[W] AT[K]

high CaseA,B

Table S Energy consumption in each case

high CaseA,B
791[W] 756[W]
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ERFXBRA R 7 « XZHT S EFEEDSEHEHIRE I S5
(£D 1) CFD Tz ALK RS ARICE T HRREM G LTz SET* 12X SH0BEFEDRES
A Study on the Optimal Control of Window Opening Ratio in Naturally Ventilated Office Room
(Part 1) Investigation of SET*-based Optimal Ratio corresponding to Meteorological Conditions
in a Horizontally Ventilated Room using CFD

OFEl 3tk (RBRK) AR ER S (RIROKRE)
e L (KBRKF) i FBR (RRKF)
Fumiya HIROSE™ Tomohiro KOBAYASHI"' Narae CHOI"' Haruna YAMASAWA™
"'Osaka University

Natural ventilation in offices is gaining attention for energy efficiency and infection control. While the use of operable
windows is increasing due to the benefits of occupant control, improper operation can degrade the indoor environment by
admitting excessive outdoor air. This study aims to create guidelines for optimal window opening degrees, hypothesizing
that proposing specific settings to occupants ensures better comfort. We report results from Computational Fluid Dynamics
(CFD) analyses evaluating the indoor environment under various adjustments.
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Initialize
Window Opening Ratio: 50%

implement by
User Defined Function | =—  —— —i — — — 7

steady-state calculation

Table 1 Internal Heat Generation | increment the iteration |
Internal occupants | 60.00[W/person] x 36[persons] = 2,160[W]
Total Computers 15.00[W/m*] x 196.0[m’]= 2,940[W] | |
Lights 10.00[W/m’] x 196.0[m’]= 1,960[W]
- Internal occupants | 60.00[W/person] / 1.640[m*/person] = 36.59[W/m’] |
eal
B Computers 2,940[W] / (0.120[m’/computer] x 36[computers]) = 680.6[W/m’] Calculate average temperature at monitoring points |
Lights 1,960[W] x (0.240[m’/light] x 24[light])=340.3[W/m’] | 1 |
Update Window Opening Ratio
Table 2 CFD method +10% or -10% or No change
Software Fluent2025R1 | T |
Turbule'nt MOdel Standard k-¢ Update Inlet Boundary Conditions
Radiation Surface to Surface (S2S) | (Wind Direction, Magnitude, k and ¢) |
Algorithm SIMPLE |
Density boussinesq L N
Gravity Z =-9.80665 - - - - - -/ —/
Total Number of Cells 4,336,256 Fig. 4 Satisfactions in thermal environment
Table 3 Number of Monitoring ‘ 1 point —4 points  — 12 points ‘ ‘ 1 point —4points  — 12 points ‘
=11]
Points and Target Value £ =50 50
2
Number of Temperature SET* g 2
Monitoring Points | 25 = 1C | 25 = 1C 2 2 I
1 30% 20% ER 28 10 % 1 2 10
4 20% 20% Number of iterations [*10°] Number of iterations [x10°]
2 20% 20% Fig. 5 Iteration history of window opening ratio Fig. 6 Iteration history of window opening ratio

(Target Value:Temperature 25 + 1° C)

(Target Value: SET* 25 £ 1° C)



A-37

ms)) . EAMEE (16,20,24 °CD 3 5&f1) D 3FETH 5,
K BANRR S COEBAE % Fig. 712~ 7, 22T,
XD 7 1y kTR LIZ 5Tl BAE G & 3R T &
ol r—2% RS, BRI NIZOWTIT 4544, EIC
DONTIE 3 &SIV TIX 2 & WIZHWTIE3
SR FFLEI SET*25 + 1°CANERL T 9°, ALK
XV BEED SET* L3/ B RWEER E 72 o7, mnSt:
N & Wi B EHNE RS H AR R B SEET D
O TRANEGED D D 5 mis FFTIEAVKIRE 16 °Clz
BN TR (10 %) T - T hEANF SET* 73 H i
SET* X 0{K< 720, BEZZEMR LT B2 6
Do Fiz, JARSLHEE & SIZBW T AR L& 722
0T, BUENEY T, BAMNIGE 1 m/s DFAEICIBWT
IMVRIRFE 20 °C, 24°CTIIAABAE (100%) TH->THH
FESET* KV ®< 7, BEZER L)1, Fio,
JEEI N, E OFf, S, W OFITIEALE R OBE RS 1386t
e DT, Rl IXRBEOR R L oo T, MR
I ANBEGENRFE T Th - Th, ARSI L - Tl
K 50% OEFAEEN L SN D720, EEITEAT DR
WEEAMEMIC L 0 IARGES K E < BT DB CIIBRE
M2/ NS THEARENMLETHD EEZBND,

3. ENDRETE

3.1 SET* 2%

Fig. 8 (2457 — A D& _E +1,100mm i T SET* 434
ot EHELE L HICE R NS T AE R LT, 5T
TIIHAKIEREIC LY B R N7 T LOFRITRELS B L
RS T, TRTOFNIT DOV TR 1 m/s D
KM CIIAFER D NS < AAREF L, 5 mls DS
TITHEMRANRKE S otz AR ELZZ Sick
0. EUHSADTERR S 1L, ENOD SET* DA DIX Lo
IREL BRI ENET HEHFEZADND, LIciio
T, R E BT 25HE L, =2 moREERKD
AT, JESZEC L, EfMesNIRE, EiE 2

Wind Direction:N Wind Direction:E

2SR« AR T S
FITRIRGE T R SCEE  (2026. 3. 4)

BIa20ERHD EEZHND,

Fig. 9 33 LUV Fig. 10 (258N SET* D 2 > ¥ —[X &7,
Z 2 CIXEHE SET* % K T & 720> T R O G R I L BH
WTRLTWDA, ZNHDEMITAEETH SET* 2826
°CZ B, F7IIBE £ 10% TH SET* 28 24 °C% F
FIHZEZERL, BHARETIZIAEARER TE 20,
W Z OMOGACIIBRE 2 U HiliEd 2% 2 & CZE
EROWTICENBREZBUNIR O ENTEDL L E2E
[PRQAVR

(N, W) & (S, E) DAL TITESMEA) & BALE O TR
PEIC LD, FEEORER L o772, BAAR N E Y
E OFEROHIEHT 5, FHOOE ) BAEfE (SET* 25+
1°C) THY ., %< OFEFITE VTR LR 4k ¢ B A%
EZFERTETWD I EWREND, 2720, RUFm
TA4~5°CENHLFHREL AL, HHITL->TUZ
FAEZ RIS TR 88800 7 oz, Bl I3 Rm
W« ARG 5 mis « BYMRIE 24 )COLM2 L, £=4
IS X o T EfE RSB A RE TE TWVRW T — AN
E9 5, EEDMAIZOWV TUIREIMENSHZ VT
SET* D@7 Em L bz,

32 BEN

Fig. 11 B X O\ Fig. 12 [IZENBE D 2 ¥ — X% /RT,
SET* OfER & it L, BRI EIRITm VRS 725
Too Fio, BEDRE, BUENE < 7R HALEIZ OV TE
SET* & DZEM 8 ~ 10 CCREEER X 2 b sz, =
NS D7 —RTBWTEROAI L D EBERE I E
L<7e<, IO EZEET LI LD, BRIKED
B O RHENC BV TEE L S 25,

4. FE&O

AMFFECTI% CED iR % FAV N C 2R B EE OISR 24T
WV ARSI T B il e BB E B L OERR E 35 2
7potn, FERE UTCIRRE LRI GRS
DEAETIT BB AR L7223, RIS & 0 B 72 72550
[ Wind Direction:s  Jl  Wind Direction:W |

-% 100% 100% 100% 100%
14
o \
£
5 K\
& 50% 50% 50% 50%
3 o o
© - ~
£ = AN
B AR O ]
= 0% 0% 0% 100%
1m/s 3m/s 5m/s 1m/s 3m/s 5m/s 1m/s 3m/s 5m/s 1m/s 3m/s 5m/s
Fig. 7 Window Opening Ratio at each outdoor conditions [—16C —20C —24C|

35 — 35 35 35

30 feed 30 30 - 30
0 N Y : s :
o5 §e : § ‘, 25 - [} ° | 25 . o = . | 05 ;

| ’ .‘ .
20 20 20 20
15 - : 15 15 15
1m/s 3m/s 5m/s 1m/s 3m/s 5m/s 1m/s 3m/s 5m/s 1m/s 3m/s 5m/s
[@16°c_iiz20°c 124°C|
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EARBETOBRI/ARIVICK DERPRENE & RERNDHZE

Effects of radiant panels on the occupants’ thermal comfort and skin temperature in the cold

environment

O#pge Fafk (BEPERE)
PR OwH (BEERT) PR A BEERT)
Kazuyo TSUZUKI Asahi TSUCHIYA Kento NAKAMURA

A series of experiments simulating the vehicle interior in a cabin within a 10°C climate chamber were conducted at

Kansai University during the winter season. These experiments utilized seat heaters and small radiant panels to warm

occupants' lower limbs. Indoor temperature distribution and occupants’ skin temperatures were measured, while subjective

reports on thermal sensation and comfort were collected. Due to the confined space, increasing the number of panels raised

the air temperature. As the air temperature increased, skin temperature rose, the perception of thermal sensation shifted

from cold to slightly warm, and the perception of comfort changed from uncomfortable to slightly comfortable.
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Prediction of Convective Heat Transfer Coefficient at Each Part of Human Body in Sitting
Position by CFD Simulation
Offi JII Fn 48 (F@HKF) pE O B o (R
Nodoka ICHIKAWA*1  Yoshihisa MOMOI*1
*1  University of Fukui

The objective of this study was to clarify the convective heat transfer coefficients of each part of the human body
surface when exposed to a steady airflow. CFD analysis was conducted to evaluate the convective heat transfer coefficient
(CHTC) on the surface of a thermal manikin (TM) model in sitting position. The CFD results for the whole body and

individual body parts were compared with experimental results reported in previous studies to examine the calculation

accuracy.
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Tablel Surface area of each body part

Surface areal Surface areal Surface area

Body part Body part Body part

[em?] [en?] [en?]
‘Whole Body 16746|L-Shoulder 673.76R-Shoulder 673.79
Face 465.30] L-Arm 593.100 R-Arm 593.03
Neck 951.49] L-Hand 450.40] R-Hand 449.85
Chest 1184.0] L-Hip 801.29] R-Hip 801.06
Back 990.01] L-Thigh 1242.9] R-Thigh 1243.0
F-Pelvis 1167.7] L-Leg 11879 R-Leg 1188.3
B-Pelvis 920471 L-Foot 584.60] R-Foot 584.44
Outflow
Inflow
.-"/I
g ‘ P 350
r(:] -/_..;;}QQ o 9\\0
7
3,700
Fig.2 Computational domain
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TE T CFD #2417 > 7=, Table2 |2t AJfiH S % . Table3
NS 2o g, AIFZECIE, SEBRIFOTNG 2 B
U 7= kbt 247> 72,

Table2 Inflow and outflow conditions

(3) Mesh around the human body

Inflow Direction Forward flow
Velocity inlet(U=0, 0.25, 0.5, 1.0my/s, 7=26°C)
Inflow Boundary J=0.0001m?s%, £=0.000 1m?/s’
Outflow Boundary Static pressure outlet(P=0Pa)
Table3 Analytical conditions
Analytical Code scFLOW v2024.2
Algorithm SIMPLEC(Steady)
Meshes 15 million(Unstructured)
Turbulence Model SST k- model
Differential Scheme
for Convection Term QUICK
Convergence 10*
Velocity: No slip
Human model Surface Temperature:
Wall Treatment 34°C(measured value)
‘Wall Surface temperature:
26°C(measured value)
BERDTHOWTW A v vl Ay 2303200 i

KO, fEMTREDSEZRIZ 22> T LE 9 7=, CFD fifric

Bl THIZII A=
(ZOWTORT, iy 7
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(4) Surface mesh of the human body
Fig.3 Mesh Layout
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Fig.5 CHTC at each body part
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Verification of ventilation characteristics of a house using sliding screens and the airflow

sensation to residents.

OLH  JBLR (SLAvHERE) % ME GLafER)
TIE R (ORFRANLRS)
Takao ABE*1 Myonghyang Lee*1  Shushi DOI*2

*1 Ritsumeikan University *2  Osaka Metropolitan University

We measured wind speed when windows and openings were open and examined the feeling of airflow depending on how
the fittings were opened. The cross-ventilation characteristic experiment revealed that pressure difference ventilation was
occurring in the entrance area other than on the north and west sides, and that there was a possibility of upward drafts.

Furthermore, subject experiments revealed that the case in which only the bottom of the target fittings was open produced

the best effect on the subjects' sense of warmth and coolness, feeling of airflow, and comfort.
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Study on the Effects of Giving Information to Office Occupantson the Opening and Closing
Behavior of Natural Ventilation Windows and the Indoor Environment

(Part 3) Effects of Nudging Strategies for Occupants on the Willingness and Behavior

in Operating Natural Ventilation Windows
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In recent years, many buildings have been incorporating manually controlled natural ventilation systems with the aim

of giving workers freedom to adjust the environment in addition to saving energy. However, in offices equipped with

manually operated windows, their use currently depends on occupants' voluntary actions and often remains underutilized.

Therefore, this study aims to examine how nudges influence occupants' window opening/closing behaviors and the factors

inhibiting such actions. This paper presents results of the experiments that measured the effects of nudges promoting natural

ventilation, using different stimuli such as light, sound, and scent, on occupants.
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Spring Field Survey

‘Window-Opening Frequency
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Fig. 7 Window-opening desire frequency and actual window-opening frequency

Spring Field Survey

Window-Closing Desire Frequency
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Fig. 8 Window-closing desire frequency and actual window-closing frequency

Understanding of Light Nudge
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Intention to Operate Windows Induced by Light Nudge
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Fig. 9 Occupant assessment of light nudge
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Fig. 10 Occupant assessment of sound nudge (n=25)
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Fig. 11 Occupant assessment of scent nudge (n=26)
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Fig. 12 Relationship between the degree of increased motivation to open windows by nudges and window opening desire frequency
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Study on Environmental Selection in ABW Office with Natural Ventilation

by Manually-Operated Windows

(Part 5) Evaluation of Thermal Environment Considering Individual Neutral Temperatures

and Analysis of Seat Selection Factors
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Workspaces are evolving toward diversified work styles, increasing interest in Activity-Based Working (ABW) and

natural ventilation as strategies for flexibility, energy conservation, and infection control. However, natural ventilation

is sensitive to outdoor conditions and occupant window operation, causing thermal instability that may affect comfort,

productivity, and well-being. This study aims to optimize natural ventilation for thermal stability in ABW offices. A

field survey was conducted in an Osaka office using natural ventilation to evaluate ventilation performance and comfort.

Thermal comfort and environmental selection were analyzed using an individual neutral temperature index derived from

measurements, questionnaires, and exposure temperature assessments.
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Table 1 Survey outline

Survey period 2024/10/28 ~12/6,2025/5/12 ~ 6/20

Survey period 2025/10/20 ~10/27

Participants n=34

Participants n=208

Importance : Task-related,

t selection factor f .
Seat selection factors Indoor environment, Society, Space

Importance : Task-related,

at selection factor: . .
Seat selection factors Indoor environment, Society, Space

Subjective evaluation of
the indoor environment

TSV, Thermal comfort, Productivity
Satisfaction, Exposed temperature

Subjective evaluation of

v . Overall comfortable
the indoor environment

Evaluation Items

Personal characteristics

Sweating tendency

Age, Gender, Sensitivity (Heat, Cold),

Influence of environmental
information on seat selection

Comparison of seats with other areas,
Intention to use the signage
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Fig. 8 Changes in compliance rate:2025 air-conditioning period and natural ventilation periods

Table 3 Mean differences and variance ratio

Period Mean I\J]l;l;il:ggg Di]f\g[:rglce Variance Ratio
Air - conditioning 26.02 0.46 0.85 0.80
Spring 2024 26.02 0.80 0.84 1.39
Autumn 2024 2491 0.44 -0.27 0.76
Spring 2025 25.04 0.55 -0.14 0.94
Autumn 2025 25.48 0.75 0.31 1.30
Distribution of Treu 25.17 0.58
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Survey on the thermal environment and occupant’s comfort in the workspace

Comparison between thermal environment and adaptive model

oz

HZA (KB TERT)
Shinnosuke FUTAGAWA*1
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b ON W NS
Hikaru IMAGAWA*1

Thermal comfort in workspaces is strongly affected by environmental conditions and occupants’ metabolic rates. To clarify

the thermal environment and occupants’ comfort, a longitudinal field survey in a university workspace had been conducted

using continuous environmental measurements and questionnaires. Indoor thermal conditions were analysed seasonally and

compared with adaptive models including ASHRAE Standard 55, EN15251 (CEN) and CIBSE Guide. This workspace has

low humidity and vertical temperature stratification on winter, and lower indoor temperature than acceptable range of

adaptive model by AC cooling on summer. Most of corrected temperatures based on metabolic rate using PMV is within

adaptive comfort ranges. There is a possibility to develop the adaptive model in workspaces by correction for metabolic rate.
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Experimental Study on the Reduction Effect of Mean Radiant Temperature in Walking

Spaces by Green Curtains

O=% #¥ (KRALKF) s £81T+  (KRERAKRY)  di BEfe (KIRASLKS)
Riku MIYAKE*1 Minako NABESHIMA*1 Masatoshi NISHIOKA*1

*1 Osaka Metropolitan University

The worsening heat stress environment in urban areas during summer is becoming a major issue, and urban greening

utilizing plant transpiration and solar radiation shielding effects is attracting attention as a countermeasure. This study

evaluates the heat stress and radiation environment in walking spaces formed by green curtains through actual measurements,

clarifying the cooling effect on the human body based on changes in WBGT and mean radiant temperature. Furthermore,

comparisons with other shading materials under the same conditions are made to organize the characteristics of plant-derived

cooling effects and examine the heat stress mitigation effect of green curtains.
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Fig.1 Installation conditions of each shading material
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X
Building side

Shading
material side
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Fig.2 Conceptual diagram of the analysis domain

Table 1 Dimensions during the experiment

Height to the ceiling,H(cm) 350

Sidewalk width,D(cm) 150
Sidewalk length,X(cm) 200
Height of th
elg. o ! e 120
representative point, h (cm)
Width of the 30

representative point, d (cm)
Depth of the
representative point,x(cm)

100

Table 2 View factors of each surface at the representative point

View factor(%) Upper side | Lower side | Back side Front side m;::::nsgide Building side| Total
1 (Upper side) 14.3 15.0 15.0 39.0 16.7 100.0
2 e 0.2 11 19 19 94.8 100.0
3 (Lower side) 34.4 10.0 10.0 35.5 10.1 100.0

4 (Building side) 217 10.1 15.8 15.8 55.6 100.0
5 (Back side) 15 6.1 47.6 34.9 9.9 100.0
6 (Front side) 15 6.1 47.6 34.9 9.9 100.0

Ritoral = €psSi + 5bLUZ F;;T}* X(3)

J
Ritotar - WVINSEHROA RS2 T 240 & [W/im?]
S; ¢ FLRNRUR R [Wm?]
F, U NSTH RS A% FOATELE [
T; : AHEOREIRE (K]
0 AT T 7 =RV U EH(S.67%10%) [W/m? K4
eps : ANE~O RFHRINE  []
ep, 1 NESORBHEER [4]
Table 3 Shading rate of each shading material

Shade net

80.34

Green curtain

84.42

Shading rate(%) 67.99
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Fig.3 WBGT results for each shading material

(2) BRI T D PEIHCFHREE D S F
Figd |ZAEHAA 12 351T 2 SRR O SEBE A 4 7R
T, R & R v N O ORI R
DIEEZAbETR LT, —H5. 7Y — 2 T —7 it
B & Bl LGRSOV MEA /R LTz, 12 BRI RIENE:
~EZAE LT-RfHE Tl AR TR
NIRRT L TR Y | IR EOT &bl L7z
HEE R LTz,

o 2
o o

S\AVAN vy

A
N \ f | \ MM o
ific \ WV Y J ‘
| AN
L \. W WY "l
Green curtain
L o

—No countermeasure
—Shade net
—Artificial plant

A
=

w W B B g o
I=)
o

o
o

Mean Radiant Temperature(°C)

Air temperature

N
a
=

200 —Green curtain
—Air temperature
15.0
9:30  10:00 10:30 11:00 11:30 12:00 12:30 13:00 13:30  14:00

Time

Fig.4 Mean radiant temperature results for each shading material
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Fig.5 Surface temperature results for each shading material
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Fig.7 Longwave radiation on the roadway side and sidewalk side
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Fig.8 Net radiation for each shading material
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