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The Relationship between Seasonal Difference of Physiological Response in Hot Environment

and Temperature of Daily Life
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Rising temperatures due to climate change have increased heatstroke cases. This study examines the conditions required

for heat acclimatization by monitoring three male subjects’ ambient temperature exposure and physiological responses over

several months. Results show that individuals typically live in controlled environments (21-28°C). Those with regular

exercise had different acclimatization patterns. From the experiments’ results and living temperature measurements,

exposure to temperatures above 28°C for at least 240 minutes per day might be associated with changes in sweating. A heat

balance model partially replicated these adaptations, but further refinements are needed for accuracy.

1. ARE=R

ITHEHERIERR Lo — N 74 T v RBIROFETRKIR
DEFAL, ZHUTL 0 BAHERESEML THND Z LR
I > T D, NMEDE S~DBIED—>E LT, —
EWIMSEEREE PSSy, Wz L7035
Z & T ANERE SR L ClittE 2155, BEVIELY & IFE
NOEHE RS 5. BEVEIC X 24 BsED 2 b &
L CHRIT RO, M B0, CBFEREDTR e &3
bV, HEGEN B, D WIEREE R SE5 2
& T, BEEREE T COWE R AT 2@E 085 5. F
BIOZEAITHE S BRESRE OIS U T, AR —R
(B SRS TN D AR &2 FEIELD LIRS
HEROFHIAIZ L 0 ER SN D2 S~OMMEE, T
OEEMHOEEANT X 0 1HK S5 rTHet? e s
TWDIED, FMHBERE DD 72N NS Z it 3B e
FENLNT LINEE SN TWE T, EFROFEELD
RO B HE B OO —R - & 72> T 5 A]
REMENRE 2 6D, L L, FHIREES S NDH ETO
HARG OB BRI DI IO W TR BT 70 . &
FOZENE LIRS SN D 120 DB BEREL D S A HEE
T 52 & T, FHILORE 30155 72D DAIGTE
AR TE, BWERO—TR D EEZ BID.

AL ZFEORFINELER S D T2 OB BNRTE
DEMEHEE L, ZEINEIC & 2 AFERE DL A WGE
THIEEENET . AR ONWT, REilEkIXA
WA OBRRIZ L > THESINAZ EREZLN
L0, FFENDAFIINT THERE O B AEERFOJE
PRIRE (LU ARSI | LRSS 2% RellET 5 2 & C,
WeBRE OB ENREZ OBIEAHETE LT, £7-, AEREOH]
TE TR S8 OBE CHEBRE | B A TR ATV,

BRAMIIHT AN EZHE L, BEAOIMEDT
HIZAL AR U7z, TR ORE & iEEh A ZBR o
BRI, EAOBBGRE L FHIELOFEOBIRIZ OV
THBEHE LIz, £z, NMEBHHEET L DIOS3ET /L% F
LT, E7VCHREIIbERBT 5 2 L2k,

2. EEEEDAIE

2.1 BIEAZE

ATEIRE ORIE I X EEHANRE o /' — (RTR-53,
EHTA TV RTFA) AW BIEFET—I 24,
BIERSFEIT20.3°C (B X v 7fl) Thotz. iEa b —%
BB DB N 7 IR IREEET 5 2 & T, A
BEEZHIE U=, BIEMREIZSSy & LT, S i
RABM34L L LTz, #E OB RA LI T ORI #%
BREA, BIRETEIENE D, #ERECIAIZ2E], 3
MR OIEEREE N B - 72, JIEHIRIZ20244E5 A ~12H
FTThHoT-.

Table 1 Subjects’ data

Subject | Height | Weight | Age BMI VO:max
A 185 cm 85kg | 24yo. | 248 | 32.7mL/minkg
B 176 cm 85kg | 24yo. | 274 | 356 mL/minkg
C 168 cm 63kg | 23yo. | 223 | 46.6 mL/minkg
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Fig. 4 Variation of rectum temperature at rest
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Fig. 6 Variation of Trec elevation in 30 minutes walking
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Fig. 7 Variation of D,,., and SR at walking (Subject A)



14 0.07
12 . * E
. 0.06 £
— 10 £
2 . o =
s 8 r o o K
E 6 | u. 0.05 g
2 =

(=] 4 +

. 004 2
2t o
w

0 0.03

41 51 61 771 81 9/ 10/1 11/1 12/1
Date
[Dover o SR at walking

Fig. 8 Variation of D,,., and SR at walking (Subject B)
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The purpose of this study is to verify the thermal insulation performance of existing RC buildings with wooden exteriors
in cold climates, Yonezawa city library. This study shows that wooden exteriors enhance insulation, stabilizing indoor
temperatures. Windows contribute the most to heat transfer. Energy use peaks in winter and summer, mainly due to heating

and dehumidification.
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Component U value Area UA value
i (Wi K] | [l | (Wi(me K]
Wall 0.503 1868
Window 3916 686
i 1229
Window frame 6.662 726

Table3 Thermal Contribution Ratio by Components

Component U XA [WIK] Ratio [-]
Wall 939.3 21.2%
Window 2686.1 60.8%
Window frame 4837 10.9%
Ceiling 3120 7.1%
Total 4421.1 100%
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Estimated reduction in primary energy consumption

by utilizing waste heat from a data center

for agricultural greenhouses and accommodations
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Yuto UETA*1
*1 Osaka City University

Minako NABESHIMA*2 Masatoshi NISHIOKA *2
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Masaki NAKAO*2

*2 Osaka Metropolitan University

The site of the Osaka Expo to be held in 2025 will be selected as the study site to determine the primary energy consumption

when the waste heat from a data center is used to heat agricultural greenhouses and provide hot water for lodging facilities.

The simulation results show that the data center can reduce primary energy consumption from the greenhouses and the

lodging facilities by 19.3% compared to the case where the waste heat from the data center is not used.
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Study on Influence of Thermal Insulation Performance of Detached House on Relationship

between Energy Conservation Effects by Applying Moisture Hygroscopic Materials and

Air Conditioning Temperature for Cooling
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*1  Osaka City University
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*2  Osaka Metropolitan University

In order to evaluate the influence of thermal insulation performance of detached house on relationship between air

conditioning temperature for cooling and effects by applying moisture hygroscopic materials, numerical analysis was carried

out. As a result, when the total heat load per unit hour decreased due to the effects of moisture hygroscopic materials, power

consumption decreased due to increasing in COP. Although improving thermal insulation performance expands air

conditioning temperature range in which COP increases and power consumption decreases, the effect is almost the same

even if thermal insulation performance is improved more than the energy conservation standard.
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materials and AC

Table 1 Material properties

Volumetric Thermal Moisture H;’%;:ﬁ?epsic Hgg;:ﬁfe‘:c
Material specific heat  conductivity  conductivity . N
[kIm°K] W/mK]  [kg/mh(kg/kg)] [kg/m*(kgrkg)]  [kg/m®K]
Soft fiberboard 3115 0.064 0.0177 8148 3.33
Malti-layered glass 1.95 0.072 0
Single-layered glass 1.95 0.108 0
Glass wool 20.1 0.049 0.0979
Plywood 1165.6 0.1 0
Hollow layer 121 0.556 0.0011
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Table 2 Specifications of AC ~ _°
3
Capacity Min. Rated  Max. |3
Cooling load [kW] | 0.8 4 43 |82
Electric energy 1
conumptionpwy | 15 1835 2000 |
0 1 2 3 L) 5

Cooling load [kW]
Fig. 4 Relationship between
cooling load and COP
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Fig. 5 Variation of increase amount and rate of total heat
load due to AC temperature under each insulation condition
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Verification of moisture absorption and desorption calculations considering detailed indoor

solar radiation receiving model and installation of humidity-controlling building materials
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Many thermal environment analysis software does not distinguish between sunshade and shade surfaces of transmitted solar

radiation. Therefore, the temperature distribution of the sunlitand shaded surfaces differs from the actual phenomenon. In

this study, model box experiments and computational simulations will be conducted to verify the effect of temperature and

humidity brought to space by changing the installation position of humidity-controlling building materials on the sunlitand

shaded surfaces. In addition, focusing on excessive drying in winter, we will verify whether humidity control building

materials on walls can promote moisture release by placing them on sunlit surfaces.
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Table 1 Physical properties value of humidity controlling material

Thickness [mm] 6
Thermal conductivity [W/m - K] 0.077
Specific heat [J/kg - K] 1067
Specific weight [kg/m3] 600
Moisture conductivity [kg/m * s - Pa] 2.24 X101
Moisture capacity [kg/m3(kJ/kg)] 4.61X10!

Irradiation
i
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Fig.3 Experiment schedule
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Table 2 Experimental case table (Right : Plane model)
Areaofhumidity-controlling | Irradiaion |:| Humidity-controlling
Case - . building materials
building materials range ..
Solar radiation
1-A 1/8 Narrow
2-A 12 Narrow
3-A Entire Narrow 1-A 2-A 3-A
1-B 1/8 Wide
2-B 12 Wide | ‘
3-B Entire Wide 1-B 2-B 3-B
M ® ®
L L L L] Measurement item
[ ] [ ]
o o o™ o H Floor backside temperature
=
o i Indoor temperature and humidity
L ] ® & @ B { ]
o (FL+800mm)
° eec’ses © o
dedee. H Wall inner surface temperature
[ 2 o

1200
Fig.4 Measurement points
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Fig.5 Floor backside temperature
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Fig.6 Absolute humidity displacement
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Table 3 Calculation conditions

Outside air

temperature

e deaer Experimental value

temperature

Quantity of solar

radiation

Calculation period 4 days

Calculation interval 1 min

Wsnitiztion ey 0 cubic meter 0.5 cubic meters
per hour per hour

humidity Humldlty controlling material(6mm)

absorbing/desorbing Moisture-proof sheet(1mm)

floor Thermal insulating material(30mm)

Polyvinyl chloride panel (2mm)
Moisture-proof sheet(1mm)
Humidity controlling material(6mm)
Moisture-proof sheet(1mm)
Thermal insulating material(30mm)
Polyvinyl chloride panel (2mm)

Non-humidity
absorbing/desorbing
floor

[Wn:J
(1) Narrow range (2) Entire range
Fig.7 Solar radiation distribution map
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Table 4 Calculation conditions

Humidity-controlling .
. . Irradiation
Case building materials cande
Area Place g
Casel 1/8 Front Narrow
Case2 1/8 Back Narrow
Case3 1/8 Front Entire

e==Measuring point (A) measur ing point (B)
29 ===simulation value (no ventilation) ——simulation value (ventilation)

e Y o e .

8+——10 12h

===measur ing point (A) measur ing point (B)
——simulation value(no ventilation) ——simulation value(ventilation)

Ve Ve

8——10 12h
Fig.8 Comparison of experimental and calculated value
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Fig.9 Floor backside temperature
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Proposal of The Central Air-Conditioning System Utilization of Air Circulation and Heat

Storage in The Attic Space

Part 2, Effects of thermal insulation and heat storage

performance on temperature differences between rooms and heat load

ofr A

W (SLAR R R) i

Ryo MATSUMOTO*1

B & GLafii R
Myonghyang LEE*1

*1  Ritsumeikan University

The system in this study involves installing a sunroom on the balcony of an experimental house, collecting solar heat, and
storing it in the attic's thermal storage material. This heat is released during winter nights, and air circulates throughout the
house to improve energy performance. Additionally, the system mitigates temperature differences between rooms through

air circulation. The study aims to clarify the system's effectiveness through simulations and analyze how insulation

performance, thermal storage capacity, and circulation flow rate impact the system's livability and heat load.
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Table4 Multiple regression analysis of heat load based on insulation performance

/G, BATT (85.1%) £4-2 —1._118 %2-117 'Odf’é’s _05_1200 0;2(5)4 ;?e%%?ﬂRZRZ g:gig 3.34E-42
EPMV (69.9%) (2525 | e — s Doon | 005 ke R2| Oaie | sase20
SOBITR) OWIEMERED 128885 = o Y TERR TS I ] 5 Cos
BN X, BV 0.6 2102 = -04?37 29126 0?;2'686 gg;g 6.03E-25
UA fH 0.86 D55 IR 0.46 ¥ = Yo o8 TG0 ] s
ﬁ% & TE%%@?‘Z%‘}E@ - - 5.4 3.2 1.4 .984
T 48% 12 L R Ch Table 5 Multiple regression analysis of PMV based on insulation
b BRI | 7 T
B%ETERLT, PMV | o4 ET e — Ghos | Goas |03 ke R2| Ve | s39E20
13 UA fH 0.86 DA, 1 128885 = ) 04 T 0013 gﬁmﬁa;;& oot
BHROPBEN 81% L7 | S s i e - I
D DBEEERE ) LT 0.46 RV = oot T Ei*;ﬁgxﬁﬁﬁz 530 oote20
= = 0.5 318 67.8 BE RZ | 0936

EEAREOFBEN
17%0>5 38%\272 5 Z & e, BT, PMV Bt
REDH B LTI EAREORENREL LD Z &N
DhoTe, Figl2 [X4EFHZEDIREEDS 22°Ch & & DZEf=
& IEZERE DIRIEZED A 2R LT b, HME— 2 (Uy
£ 0.86, KHAZEWEAR, EERE 1 15, fEBRT), A
—ANBEBRRE 105 L2y —A B r— 2 n
WIEMERE 2 Uafi : 046 (2 L72r—AD 3 D& LTz,
FEHEr — A ClE 1 M 2 BEE HITIRFEZENT 2°CH 5 5°CH
K a D2 TWD, 105D —A bR TH D3,
FEUE A r— A LT 2 D 4°CH 5 5°COENE D73 <
2o TND, BEMOEZEBIRNP BN TND EEZ BN
Do HAE— A 10 5D — A1 3°CLL EORFRIAN 10 B
UL EAEET D DIZKF LT, Uaf @ 046 O — A TR
ZEN 3°CLLRIC 2 BN E A E R BN -T2, £
7o FHES — AT CZEFRIREI DY 1 BT 8 FREFH], 2 P
5 WEfEEAE S AL CTR 0 | WiBMAEREI R A DR TS T T
S BARTHRBIZIRN 5D Z ENZ T THRINIZ,
4. £&8H

AMFFE IR, RAEZELIER > AT LA L
FEZEHZE D PMV I BT T ERNZ DOV T LTz, Dk
B OIEBRE LW — AT TRHEIERA1TH =
& CEMIRE 2T S AVURFEER M B2 2 8, Okt
WMOWEWEREIIBVE ST & FEZEFIED PMV 1T\ T4
ENREL D&, @FBZEMTH D RIFEIIKIFD
WD BN UL R SR> 7273, B OWrEWEREA )L
T DI, EEREITEAR, FEZZRED PMV 2
BENRKE LD 2 & @FEEYFAHTIZIN T, FEBR Rl
BT 28 S < FEZEHEO PMV B L
THREBEOESIIV b b0, EEOKEE L
TIE MEREA T 2 & TS R=EOSRIL A Lk
WA R L2 b EE LM LT,

(5]

-

2
0 .|I)|”| I|||._ I.|I|| l‘” |||.._

05115225335445555665775 05115225335445555665775

BEZE (O
mE#E 010 m0.46
Fig.12 Distribution of temperature differences between the
1st and 2nd floors over a day

R

HD fEY 2 = b— a7 MIUCEEREEREY 7 b
T¥ % THERB for HAM % Z{#f L7=,
AHEMIARETH DA, FEGIEHIIE (S&) T
L72 ALC (bb#R1170)kg K, FEE:367kg/m3) A RABAIIC
e,

—WAEEIEA 20 ARSe% FE X 7o A RO EEMYE: ST
£ ¢ http://www.heat20.jp/ (202542 A 14 AME)
WrEKA 72 L - A Imm, AFAR— R 12mm GAEEE : 2.96
Wm2K), WiEWIH Y - B 12mm, BB 25 mm, A5
A— R 12mm EERE : 1.12 Wm2'K)

SR

1) EAEE EOREREE & HEEORE  001323205.pdf
32) A AEBORHEZER ZFIA L5 IE58R S AT LD
BRE (F01) BEY I 2 L—3 a9 AT X AN
BB IO RV —MEREOMGE, HARIEF SRS il
SRIEREIE BRBETF. pp799~800 2021 4E7 A
FAARPR : RIFTEZEE~D BIRT L —Z AR L4
HEZERIEER S AT LAORE GE1H) Yo —LaohT
AR X DR L OMBERHIEI OB  Z25F7Fn -
BARIEFRRE AR REE LT, 2024 429 A
[ A% [ T HANECR IR G FEIT & ESCAFFEBR A IE A
TEEERFSTITIC X D B SRR T r Y= s

. I%5 BH 1= 1F 7> : Simulation Software to Describe the
Hygrothermal Environment of Whole Buildings Based on
detailed Physical Simulation in Buildings, P03 (24 Pages), 2006

12)

113)

4)

33)

34)

35)



22D « R TR S
FITF RS GSCE (2025, 3. 3)

A-51
KEAREBEEN EFEARBICE SBHOENFTHREADR
—E% - BRRFEOH ORFEB T RRIHR—
The Effect of Matching the Supply and Demand of Electricity in the City by Photovoltaic
Power Generation and Equipment on the Demand Side
The Surplus Renewable Energy Absorption Effect of Energy Storage Systems
FARE OWE Mok (RIRASIKT) =B 7wkl BEf: CRERASLRT)
=B W& ERT (RIRQSLKRT)
Naoya NISHIZAWA*1  Masatoshi NISHIOKA*1  Minako NABESHIMA*1

*] Osaka Metropolitan University

Synopsis: With the spread of PV systems, absorbing surplus renewable energy has become a challenge. This study examines
the effectiveness of various energy storage systems using a supply-demand model in Shikaoi-cho, Hokkaido. If PV
generation matches urban demand and all energy needs are met by electricity, thermal storage systems like water tanks and

ATES (which allows large-scale heat storage) are unsuitable due to the low share of heating and cooling demand. Instead,

battery storage is a more effective option for absorbing surplus energy.
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Fig.1 Energy flow diagram
Table 1 Annual energy demand of Shikaoi-cho
Electricity | Cooling | Heating Sum
MWh/year 13535 894 1011 15440

) ARRE - BREREELCP3. b & LI-ENREE

Table 2 Comparison of the specific energy consumption of Shikaoi-cho

and the general specific energy consumption

Urban Demand

This study Reference? Unit
(Shikaoi-cho)
Electricity 144 115 kWh/ni
Cooling 130 295 MJ/nd
Heating 135 56 M/t

Table 3 EV equipment performance

commercial )
Unit
sector
storage capacity per device 37.6 [kWh/&]
EV charging efficiency 0.88 [-]

Rated output 18.8 [kWh/h]

Number of vehicles owned 1695 [B]
Energy storage capacity 64 [MWh]
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Table 4 Thermal storage capacity and performance of a water thermal

storage tank
commercial )
Unit
sector
storage capacity per device 335 MJ/&]
number of public commercial _
230 [ha%]
facilities
thermal storage capacity 77 [G]]
(the power conversion value
) 6.11 [MWh]
mentioned above)
Thermal storage efficiency 0.95 [-]
Ccop 35 [
Table S Values related to the equivalent battery storage operation BP
commercial ]
Unit
sector
Hourly biogas generation 250 [mi/h]
Thermal energy obtained from MWh/m
rgy 0.0055 [ 1
biogas
Generation efficiency 03 [-]
Hourly biogas generation
(Conversion to power 0.4125 [MWwWh/h]
generation)
Annual biogas generation
(Conversion to power 3614 [MWhiy]
generation) )
Number of facilities 3 [-]
Rated output  (per facility) 0.22 [MWh/h]
Gas holder capaci m
cap ty 850 [m]
(per facility)
hourly electricity plant demand MWh/h
y ty? 0.0468 [ ]
(per facility)
hourly plant heat demand [MWh/h]
. 0.05361
(per facility)
Table 6 Thermal storage capacity and performance of ATES
commercial )
Unit
sector
thermal storage capacity 10000 [GI]
(the power conversion value
) 794 [MWh]
mentioned above)
Thermal storage efficiency 0.70 [-]
Ccop 35 [-1
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Fig.2 Breakdown of PV usage and Self-consumption rate (EV)
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Fig.3 Breakdown of PV usage and Self-consumption rate (HESA)
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Fig.4 Breakdown of PV usage and Self-consumption rate (ATES)
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Assessing Thermal Comfort in Station Front Plazas in Hot Environments

through the Combined Application of Honeybee and EnergyPlus
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In this study, we analyzed heat mitigation in urban cool spots—such as those at station plazas and bus stops—by

integrating simulation tools with models created using 3D modeling software. We refined the conventional workflow better

to reflect the actual environments of these cool spots. By adjusting heat island countermeasures within the model, we

examined the potential impacts of various improvements on the thermal comfort of the cool spots. Ultimately, our findings

verified the effectiveness of these measures in enhancing the thermal environment.
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Table .1 Case Study Details

: Extend the solar shading device by 1 m in width and depth

@
(2) : Lower the solar shading device by 0.5 m
®

: Tilt the solar shading device 7° toward the west
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Case study @ Case study 3

Fig.6 Difference in Mean Radiant Temperature by Shape
Table .2 Materials for the Solar Shading Device

Material Reflectivity Absorption Transmission
1:PVC 0.2 0.2 0.6
2 1 Metal 0.75 0.05 0.2
3 : Glass 0.1 0.8 0.1
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Fig.7 Difference in Mean Radiant Temperature by Material
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1) Nie, J. D., Zhang, J. H., & Huang, B. (2021). A review of the human
health consequences of urban heat island effect. Ecol Sci, 40(1), 200-
208.Zhou, D., Zhao, S., Liu, S., Zhang, L., & Zhu, C. (2014). Surface
urban heat island in China’s 32 major cities: Spatial patterns and
drivers. Remote Sensing of Environment, 152, 51-61. doi:
10.1016/j.rs¢.2014.05.017

2) Nicholson, Sinéad, et al. "Data driven design for urban street shading:
Validation and application of ladybug tools as a design tool for outdoor
thermal comfort." Urban Climate 56 (2024): 102041.

3)  U.S. Department of Energy. (2024, March). EnergyPlus
Documentation. EnergyPlus. Retrieved from
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Effect of Rooftop Greening using Sesame on Indoor Thermal Environment

O/hge Bk CRBRESGETE KR

Rikuto KOSHIBA*1

wH A (KRICESGEE KT
Haruo SOEDA*1

*1 Osaka Electro-Communication University

The purpose of this research is to measure how the rooftop greening method of growing sesame in planters on the roof of a

building affects the indoor thermal environment, and to clarify its effects. When the planter was placed on the rooftop, the

maximum difference in rooftop surface temperature, ceiling heat flow, and ceiling temperature was greater than when there

was no planter, indicating a heat shielding effect. However, no clear difference could be confirmed between the state where

leaves grew thick and the state where they were not.
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Fig.3 Measurement results of surface temperature, outdoor

temperature, and solar radiation on the rooftop on 2024/9/14
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Fig.4 Measurement results of ceiling heat flow in room on
the second floor on 2024/9/14
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Fig.,5 Measurement results of the indoor temperature, glove
temperature, and ceiling surface temperature in the room on
the second floor on 2024/9/14
Table.1 Maximum daily average difference in rooftop when

there are no planters (north room - south room)
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Fig.6 Rooftop on 6/19 (planters on the south side)
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Fig.7 Results of surface temperature and solar radiation

measurements on the rooftop on 2024/6/22
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Fig.8 Measurement results of ceiling heat flow in room on
the second floor on 2024/6/22
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Fig.9 Measurement results of the indoor temperature and
ceiling surface temperature of the room on the second floor
on 2024/6/22
Table.2 Maximum daily average difference in rooftop when

planters are located on the south side (north room - south

room)
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Fig.11 Rooftop image taken with an mﬁ*ared camera on
2024/8/7 (12 : 14)
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Fig.12 Rooftop on 821 (planters on the south side)
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Fig.13 Measurement results of surface temperature,
outdoor temperature, and solar radiation on the rooftop on
2024/8/22
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Fig.14 Measurement results of ceiling heat flow in room on
the second floor on 2024/8/22
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Fig.15 Measurement results of the indoor temperature,
glove temperature, and ceiling surface temperature in the

room on the second floor on 2024/8/22
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Effects of Ceiling Fans on Thermal and Air Quality in a Residential Atrium Space

Examination of Ceiling Fans' Agitation Effectiveness by CFD Analysis
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*1 Nara Women’s University

Atrium spaces are preferred by many occupants because of their openness, but they also have the problem about large

vertical temperature gradients. The purpose of this study is to evaluate effects of combinations between air-conditioner and

ceiling fans (CF) on both thermal environment and air quality in a residential atrium space. This paper shows the comparison

of the measurement in a residential space and the result of CFD analysis under several positions for indoor thermal

environment controlled by the air-conditioner and the CF in summer.
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REIPG MR ZEB L2 1 7= PAC LI B FIRARILE
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Understanding the Actual Load handled by PAC towards the ZEB Conversion of Large
Commercial Facilities

(Part2) Accuracy Verification of Load Calculation Based on Field Measurements

O% L % N (T THIE) R S B (N Y =y s 2R 2EA)
Eomow® o (CHAEE) A 5L & (Daigas =7 ¥ —)

g e A& (P IEE)
Rakuto YASUE*1 Hideki NAKAJIMA*2 Yasuhito UEDA*3 Kouki KIHARA*4 Mitsuo YAMAGATA*1
*] Takenaka Corporation *2 Heating & Ventilation A/C Company, Panasonic Corporation

*3  Mitsui Fudosan Co.,Ltd. *4 DAIGAS ENERGY CO.,LTD.

This study aims to develop a method for understanding actual loads processed by PAC indoor units and establish
appropriate air conditioning capacity selection methods for tenant spaces. In our previous report, we presented a method to
estimate the processing load of each indoor unit by calculating the operation capacity ratio and proportionally distributing
the outdoor unit capacity. This report presents the results of field measurements conducted at facilities where this method

was implemented to verify the probability of these estimated values through comparative analysis of processed loads.
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Table 1 Distribution of PAC load calculation accuracy

Number of X
i Ratio
data items
All data 547
PAC load calculation
388 71%
accuracy £10% range
PAC load calculation
527 96%
accuracy £20% range
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Confirmed Air Velocity and Ventilation Efficiency by Actual Measurement in

Infection Examination Rooms and Hospital Room
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Maya SHIMIZU*1 Yoko SETO*1 Reina WATANABE*1

*] Takenaka Corporation

In this study, airflow simulations and actual measurements were conducted to examine the airflow characteristics and

ventilation efficiency in infectious disease laboratories and wards from the perspective of infection risk. This report

presents the results of the actual measurements.
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Research on energy conservation planning based on an analysis of cooling loads in subway stations

Ol ‘\xit FFERSE)

Momoka FUKUSHIMA*1

itk ekt (HE R
Hideki TAKEBAYASHI*1

*1 Kobe University

In this study, the actual status of heat load and analysis of actual operation data were conducted with the aim of efficient

operation and energy conservation of air-conditioning systems in underground stations. As a result of the analysis of the heat

load, it was considered that the vehicle specifications (weight and volume) are important factors that determine the load

characteristics of each station. In addition, the analysis of the operation data showed that there is a correlation between the

difference in heat load and heat supply and platform temperature.
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Table 1 Vehicle Conditions

Yamate Line Kaigan Line

Number of cars 6car/train 4car/train

L : 19,000mm L : 15,800mm
Maximum size W : 2,786mm W : 2,490mm
H : 4,055mm H : 3,120mm
Train weight 184. 4t/train 102t/train
Train capacity 808P/train 362P/train

Regenerative

regenerative

regenerative

(8am)

Control brake brake
Number of
trains 32/h 20/h
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Upfront carbon reduction initiatives at the West Construction area of

Expo 2025 Osaka, Kansai, Japan

OFMH B (FrhTHIL) Wiy RRE (PP B ) A Bk (T TEE)
Hayahide KUSAMA*1 Shogo YAMAZAKI*1 Masanari MOCHIZUKI*1
*1 Takenaka Corporation

Effective use of resources through the introduction of 3R and decarbonization promotion technologies at the 2025 Japan

International Expo.In this paper, as a verification of the effectiveness of the project, we analyzed the reduction of up-front

carbon (hereinafter referred to as “UC”) in electrical and mechanical equipment construction using the LCA tool and LCA

intensity database provided by the Architectural Institute of Japan. Leased cubicles contributed the most to UC reduction,

followed by corrugated ducts. The sum of those reductions was converted to cedar tree forest area was about 55.8 ha.
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The Impact on Air Conditioning and Heat Source Energy Consumption in University Using

Central Heat Source Systems
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Analysis of CO2 Emissions Per Person and Proposal of Energy Saving Measures

OMfgrk  #h85 (SZAERRT)

Takuma MUNENAGA *!

A BT (LK)

Tomoyuki CHIKAMOTO*!

*! Ritsumeikan University

Currently, more energy-saving measures are required for university facilities to achieve carbon neutrality. The purpose

of this study is to create the base data that can estimate CO, emissions per person by outside air temperature, number of

people, time of day and amount of solar radiation, and to propose energy-saving measures. As a result, we created a model

for predicting CO, emissions per person for each building. In addition, we propose energy-saving measures for FH, PH,

and MC based on the difference between the predicted values by this prediction model and the actual values.
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BUE, I—R = a2— b T VEBICT T, Bdfifsgho
FAE L 2 DR PR R OAIOE K, sk & #iE L 72
D72 E AT O REFMERX DEEFNTIR & < 2021 4FI2iE
SCERRR T - RRBEPERE - BRIEAFIC LD RFEaT Y
Ta VUG B D | KEFSERR OB =R %R
—JERDEN TS,

DECC *? Tl&, TR/AF—FEZ L DA DT R /LF—ff
R & & KBEF B S 4L, KT PP A S dekkx e
IR I\ CHADER RS 72 0 AR — R =R L —H
B EOFEIMTHOIL TN D,

Flo, KATZBNTH KFOHE T R/VF—FReE D5y
9% L T&7-, L, — AN DT R/LF—
THE BECHTURLISN D /3T A —Z DEEN ¥ OFRRE Dy
T 2I2E> T, — AN D=L —{HE &
HHRIC LY — ANO & W OWHESFT-ATEN T ENZT €0,
ZHEH L TS0 BN L, GAmEIRE O TRV R %
TS L7220 2 & THZ RV —DRPWIHFTE D,

Z 2 CAMIGE CIIRER A A9 5 KEFEMERR T T
IVKUR., TTEESL, Rl B EDD— N7 O C0.HE
HEZHEE ATRE/a N — AT — X /B L, AT p/L¥—
BETDHZEEAMETD,

1. HAEEE

JIGEMIT, IR D Z - < E0F o8 (B
T. BKC) a7 AT —3 3 ATEEE ST A g
MDOHMEKRIPMHE SN THD 2 1L BTHY . & 11 Bl
SWT IR EIT 7= (Table 1), %ML 2021 4
4 A~2023 43 HETo 2 M E L, FH (KA., BHE

Table 1 Overview of the building to be analyzed

EEE FEXVES BEHR BTE SEREHE [ni]
*742R ER cs 1993 6898
EELE AT TR R~ MC 1993 5922
aE 1=FvR/TT USs 1993 6677
o FURLATR PH 1993 9503
"= FALRAENATR FH 1993 5686
A—ZL94v7 EW 1993 12206
BIWRE TIALIAYT WW 1993 12206
FUTT T 2014 6579
Toenl EXLL 1993 5973
BIERK Toen2 EXL2 1993 5248
TIoEL3 EXL3 1993 5651

season/cooling season

Table 2 How to distinguish between weekdays/holidays, heating

FH - kB _XRFGE

|FH (REERH) B REX)
EERE +iER/BEH
(BEEER CFR) FHAKIR/E BRI/ E =R
I—NTYI4—7
B—#mH0O~6 & - ERERR
EHAFRERR B - XERESR
B - BB ERlhiE
20215 E 20225
FEEEl : 4/1~5/9,10/21~1/29 TR : 3/31~4/18,11/1~2/7
S HA - 5/10~10/20 YSBEHA - 4/19~10/31
[ BEMS 7¥—#% ]
EBEXKME, BHHES)
T——
~F— R EE~
EVEoRHRRER. BMRAgONE

~5 i~
" BYBIXNY—HERORRST EBOREERE. XX HESTFH)

- BMETEEROERST EYMEOFEERTA)

[ R—AF—20hREBRIINF—RALRE

Fig.1 Flowchart of the study
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———
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|
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)

—
[BRIRISRY OBEEREHH |

@)
[x¥24 | [(BMoERER | |[2BYOEFRERAFH | [BMRoBEEY |
5000A X 6,677mi / 255,514ni =130.658..A

Fig.2 How to calculate the number of people
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H - BEIDOX 21T, A OHBDIHE LT (Table
2), 2. WS TF—& & LT, B ST g
BEMS 7—# & BKC TR SN TWARET —# ., [T
T—REHAND, SN E XY O VR K B
&, BT R LSVRIR., IR R R O
&, — AH7= 0 BIREKEEDO I TH D, £72, B
FBOWIEE OB N LS Fig. 2 17”7,
2. HHHER

2.1 SRR, FEEH. %, BHE & REREKE
E0ER

B OV K BRI T OV TOVKUR., MRS 5, I
A, B EOZAEBHIRAEEKAEIZE 2 TWDHZENE
NOFBE AT 20BN H 5, £, BRIFIHT T
FRIARZFH TS Z EREEL T & 0D BAVER 2 g
FEKENE:, PIAEEEAVRUR, THEE SR, M), Bt E
& LCHERER DT EIT-7- (Table 3), HEEUROHTE1T
BT BEEH, WEHOXBIOED #] 8 Ki~11
R, B (12 KE~15 IFp) | 4% (16 FF~21 ) o 3 DDIRf
AT ot 21T o 72, 2k E LT, FH ZBRE(EIE R
B2 AN 0.61 EEVMEAIRAR DL, B Y ) DAVRIR
D3RS B R < O MC ZBREAVIUR, T EE SR, REA,
H & B ONRIC R D a8 Sz, MC I, XIEREOBREE
REEIIEE RO L BT, HDHIRE—EDZLEHiE
RABRHLNDT2D, WHEEBROFEENMRNEEZZ B
% (Fig.3), @ i, BEEHIZBWTW Tidfhogd
Wy & T AVKURORRE D & < L VRS A DA, FH
ICBW T OE) & Tl bIEE SR OB EZ 1T
52 EDHERTE Iz, BB PH DU T 2021 4R &
FElE L 2022 4EFETIE 11~12 H PAICIHWT, 2R
FERERD DA B, 12 AFAI~1 A2V CEHERIIC
ZEM A 1 L W2 2 EARIRTIEE R MRV E B X 5

1000 150
) msEw —wasy N
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& &
3 600 90 “g
ilﬁ 400 60 ;E
3
% 200 30

0 [1]

85 oFF 108F 1155 125 1385 1455 1585 1685 170 180 195 20F 215
Fig.3 Time of day changes in heating/cooling amount of heat
supplied by water and number of people
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Fig.4 Comparison of heating water heat delivered in PH from
November to January in FY2021 (top) and FY2022 (bottom)
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Table 3 Multiple regression analysis of amount of heat supplied by water

(heating season)
BifE o 1 0 1
EIER? [ | P C—m—
BERkRE dn.s BERTEVMEOIRSTHS
BYAEE 4742 |HEE A% [mamg  [#= [ETHRE [EIEBRE
jevE Ccs MC us PH FH ww EXL2
ARR -0.172 -0.595
THIEEB 0.195 0.059 0.075 [-0.048, n.s. 0.380 0.134 0.136
] B 532 0.233 0.169 0.187 0.190 0.099 0.373 0.295
BHE -0.228 -0.259 -0.094 -0.107 -0.261 -0.155 -0.168
f8IER2 0.673 0.666 0.709 0.055 0.451 0.716
AR -0.221 -0.645
TRTEES 0.162 |0.001, 7.s. 0.058 [0.031, n.5. 0.394 0.145 0.136
B B [522] 0.032, n.s. -0.047 0.050 (-0.058, 7.s. (0.051, 7.5. 0.096 0.082
B51E |-0.024, n.s. -0.074 |0.004, n.s. -0.104 -0.142 |0.004, n.s. |-0.013, n.s.
{EIER2 0.667 0.733 0.724 0.076 0.516 0.711
AR -0.128 -0.458
THEER 0.248 |0.057, n.s. 0.225 0.132 0.452 0.179 0.122
FAR:3 B B -0.232 -0.141 |-0.031, n.s. -0.306 -0.199 -0.154 -0.162
BE -0.054 |-0.033, n.s. |0.014, n.s. -0.204 -0.232 |-0.025, n.s. |-0.044, n.s.
fEIER2 0.652 0.659 0.640 0.130 0.444 0.672
REEARE
BYFRE 4742 |[EEE A% EARE |BE [BIFEE [EIXBE
fesvE CS MC us PH FH ww EXL2
ARE 0.686
HTEEH |-0.009, n.s. 0.046 | 0.179 0.228 0.381 0.103 |-0.006, 7.s.
0 A 532 -0.146 -0.233 | -0.187 -0.099 -0.221 |0.011, n.s. |0.004, n.s.
B4i& |-0.066, n.s. (-0.034, n.s. | -0.101 -0.089 -0.170 |-0.048, n.s. -0.145
BER? 0.419 0.722| 0.763 0614] 0499 0.690 0.736
ARB 0.451
TRIEE -0.233 |0.027, n.s. 0.174 0.181 0.396 0.105 |0.039, n.s.
B B B5Z) -0.126 -0.102 | -0.163 -0.068 -0.067 -0.074 -0.099
B5E -0.131 -0.216 | -0.304 -0.240 -0.373 -0.222 -0.335
f8IER2 0.261 0.731 | 0.712 0.645 0.531 0.745 0.706
EEr 0.499 0.660
WEER -0.286 |-0.014, n.s. | 0.298 0.076 0.348 |0.034, n.s. |-0.037, n.s.
EAR: 3 B %) -0.360 -0.119 | 0.117 |-0.026, n.s. |0.015, n.s. |-0.047, n.s. -0.113
BE -0.109 -0.185 | -0.270 -0.068 -0.204 -0.087 -0.230
f8IER2 0.289 0.688 | 0.625 0.622 0.433 0.742 0.679
Table 4 Multiple regression analysis of amount of heat supplied by water
(cooling season)
it *742 WAMR HE BIHRR
BHHEE FitE cs PH FH ww
BT #h AT #h AT ®@h AT ®h
HnE 0378 h 0250| -0429| -0.250| -0429| -0301| -0586
WEEHR 0.295 0.306 0.466 0.170 0.466 0.170 0.313 0.253
L] B 522 0.632 0.550 0.662 0.414 0.662 0.414 0.751 0.696
BSE 0.026, n.s. -0.150 -0.055 -0.166 -0.055 -0.166 -0.054 -0.099
fEIER2 0.657 0.680 0.322 0.322
STR -0.580 -0.419 -0.608 -0.419 -0.608 -0.599
REER 0.401 0.313 0.173 0.173 0.581 0.318
EEH B 4 522 -0.081 0.078 (0.007, n.s. |0.053, n.s. [0.007, n.s. |0.053, n.s. 0.331 0.055
BHE 0.150 [-0.028, n.s.| -0.141 |-0.046, n.s., -0.141 |-0.046, n.5.[0.004, n.s. |-0.007, n.s.
{EIER2 0.330 0.672 0.644 0.359 0.644 0.359 0.526 0.745
ARR -0.329 -0.161 -0.447 -0.161 -0.447 -0.340
TEEB 0.374 0.350 0.165 - 0.165 0.557 0.381
EAE: 3 A [227] -0.396 |-0.036, 7.s.| -0.144 |-0.085, n.s., -0.144 |-0.085, n.s., -0.371 -0.266
BHE -0.180 -0.131 -0.211 -0.140 -0.211 -0.140 -0.146 -0.123
fEIER2 0.454 0.616 0.702 0.235 0.702 0.235 0.661 0.685
ARR 0.269 0.647 0.208 0.541 0.202 0.523 0.382 0.528
HEES 0.336 0.262 0.557 0.074 0.555 0.069 0.358 0.155
# A [527) 0.482 0.186 0.505 0.139 0.502 0.132 0.567 0.341
BSE -0.005, .s. -0.065 -0.038 (0.002, n.s. (-0.026, n.s.|0.034, n.s. |-0.040, 1.5.|0.025, n.s.
fEIER2 0.617 0.545 0.356 0.348 0.568
AR 0.437 0.433 0.695 0.398 0.656 0.648
HEER 0.416 0.299 0.004, n.s. -0.012, n.s.| 0.653 0.208
AR B k 532 -0.149 |0.004, n.s. |0.019, n.s. (-0.032, £1.5.[0.030, n.s. |-0.017, n.s.| 0.192 -0.013
BHE -0.083 -0.208 -0.210 -0.124 -0.164 |-0.058, n.s.| -0.206 -0.135
fEIER2 0.256 0.558 0.403 0.745 0.400 0.572 0.532
STR 0.156 0.723 0.597 0.274 0.589 0.514 0.688
REER 0.526 0.274 -0.090 -0.086 0.233
-’ 4 532 -0.120 0.199 0.195 [0.032, n.s. 0.205 [0.053, n.s. -0.148 |-0.021, n.s.
BHE -0.142 -0.077 -0.185 |-0.024, n.s., -0.172 [0.0044, n.s. -0.271 -0.084
{EIER2 0.330 0.475 0.749 0.334 0.750 0.334 0.708 0.509

% (Fig. 4), E7z, FEERITIE, BEMICBWTEE
RO CIXEN—FE<, B TIHRICHZ L BEEN, 4 -
RIZH R EORENEE CRVMER CTHY . BEHICE
WTELE R T3 —F <. B CITEAICREN, B
A« R IFAEE SO B TR MEIA AR C & 7,

2.2 SRR, HEE. Bz, BHE L REEEKE
=0ER

TR PR KB & [AIRRIC B OS2 BT R L O o
EVHE &, SUTAEA SVRUR. R, REZ & L CE R
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JeohT A1 To7- (Table 4) HEXT., B IHEEONRE L

EINIHRIACa 2y Mo XA THY . BT
R T 7 RBIEKAR TE ), BV IC K BATH D,
FEENL AR L TO0M AR B, B A DELT
TIINKUROFEIMEL | B CIIMKIRDFE BN KX
W ERHERTE 72, ZHUIEN ) DA KIRDO BN KX
WATEAKAR I L DIEEEE A TWD Z ENEINTE
LEZ B, B TR, PH, FHIZOUWTEAT OWHE
FEORE, EIER D EL BJOEIE R MR MEA 23
B BTz, WIZHOWTIXELT, 8177 & BIZEER B EW
HFBA DIz, ZHUT, o & 220 PH, FH TIX
OFBATIZOW T EEEIZ AT TR U ME
EDHAMPELTNDHZ &, @ENNZHOWTIEHIZE D
BB RICRERZENELTRY (Fig 5) . VIR,
TEEEL, WA, HI BN OBEENE 2 DD Z LD
DERTHY . W ITFEHICHIZ X D EBEEICKE 2250
RN ENFREEEZ BND,

PLER Y 5 a2brE, BEEYROPTHESD b EYEO =
FNFX—HERETNET VAR LT,

2.3 BEBHFRETILIZONT

— NH72 ) =3 X —{HEE T RO 7= O EEE T
ETNEAERT HMEND D, 2 C, BIIERE RS
B, EBEAAKIR. B R ASTE, BokE, R
& LTH 1L BRIZ DWW CERNFR T E1T 572, Table 512
REEW & LT CS OEEIFOHHERN DEIAEE R &
AT 2-1, 272 LIRRRICEES. WEHOXEIL 8, B,
TD 3 SORIHFEOXBNMZ., AT TOtrE T
STZEY SRR L LT, AERIICIRERESE <L i
BEOBW TR EZELNZEEZOND, £, §,
A« OKRFEFIZBWT, BIERBIEVEHPIZH D, R
(29 A~12 H OBEEMICBOCTEVEAICH > 72, —FF
TROFFHCIE, EE R 2MEVMEAICH Y . Z TR
DORFFEHF TR, 4 « WORRIHAZ A, FHRIRICE
R DFREAV NS W Z ENFERTE L E 2 Bd,

2.4 —A&EY COLHEEFRIETILIZONT

2-2 MO EMEO TRV —EEETHET L L
2-3 OG- B EOWIEE B PRIET L L0 — AN M7
D =X —EEE TIET VEER LT (Fig.6), F
7o, 8HF, 21 RFDIFHE, R <AMUEDETTLE
VERINEL BoT-T=8 (Fig. 7). Z ORFHHHNZOWNT
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Fig.5 Comparison of elec‘mmty consumphon by power in PH, FH,

and WW in April, November, and December 2022
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Table 5 Adjusted R? obtained from multiple regression analysis of the

number of people (CS)
A 1. 28 3. 4R 5A 6A
wE |8 E [7-& |® B [5-& |# (B [7-& |\ B [5-&
#ER’ | 0575| o0462| 0665| 0378] 0.52] 0487| 0320 o211 0748 0520] 0383] 0749
A 7. 88 9. 10A 117 128
FE |9 B [5-& || B3 [5-& (| B [5-& [m B3 5 &
#ER’ | 0486] o0288| 0594 0542 0338] 0816| 0627| 0.199] 0761 0659] o0195] 0792
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Fig.6 Comparison of measured and predicted per person heating/cooling
water supplied heat rate in CS before correction
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Fig.7 Comparison of measured and predicted per person
heating/cooling water supplied heat rate in CS before correction
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Fig.8 Comparison of measured and predlcted per person heatlng ;nd
cooling water consumption in corrected CS
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Fig.9 Flow to calculate CO2 emissions per person
ZNENA 1L BCIHE T BFRZRE LEI L T<E
PR ERA L, A T AERAE T TLE 9 H3ITO0
T, Br& LTHRWHIEZ T o7, EREOMIEEZIT>72
CS TITRE sy 72 < 72 0 FERINE & FHlE Ciltda—
L7 (Fig.8), /o, BAHTEIZBWLTHIREROM
EFETHRD A DTz, R LTc— AN =1L
—HEEOTHIET VA HNT, @mo— ANE720
Co PRHRETFIMEAFIT 2 Z &M TED (Fig 9),

2.5 BYEO—AZYAREEKRAEOLEES
IRILF—IRE

6 A MH~T H A (REWKIRIERT I3 W) o—
NET2 0 KRB EORERIE & T RO (Fig. 10)
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Fig.10 Comparison of measured and predicted values in late June and
early July for cooling water heat delivered per person for each building
(top: FH, middle: PH, bottom: MC)
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HARD) D— ANM72 0 i sk B O S & TR
8 (Fig. 11) Ti&. PH, MC 28T, EZRIRETOIAR
TIH OB & LA TRERIIC & 597, FERNED TIfE
EREL ERDHEEAH -T2, Ziud, oM L s
T HEE DR D I 2 ENFRTZ L B2 B b,
FDOZ OIS - T-Z=FERNLE L E 2 B
%, —J7, FH TIZ—EAED TREZ K& < RIS A
NdHHHOD, BERSEHHES THNE X D HAKY VB A3
bNb, FD=H ZOHM® FH Tk, A= rLF—xK
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Fio, BEHICBOCHEMARER O (1 A PR~
TH)) & RMARRERT IR (11 A~12 A) 128
WCHEH & FRROFERDME BTz,

TR - i T
PR TERE R 2R (2025. 3.3)

«RAfE -FRE HEER

—AH Y BEEKME

NSRS N R R RO RS T R A N S R R ]
1\1@1@3&1\,9%1\1%@1\,5@1\5“@ S g0 T T o
MIYA] =FAE -FRE +FHEER Al
100 120
)
g w 100
E 70 .
Il ko
€ s i
= w0 *E
;ﬁ 30 40
<2 20
I 120
o o
BB BB B BB BB B BB B B
A0 % 1\'”’%1\@“" 1\@“1\'5“6@%\"‘5 % 90® %\““@;\3"" 99 g0t go% y6%°
MI/A] «KfE -FHE ~HEEY Al

— ALY AERKME

S

Fig.11 Comparison of measured and predicted values in late July and
early August for cooling water heat delivered per person for each building
(top: FH, middle: PH, bottom: MC)
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