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Study on estimation of building/urban hourly energy consumption
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Synopsis: We propose estimation methods of building/urban hourly energy consumption per usage of demand, building and

region. The estimation is made separately for Energy consumption per values closely related to energy consumption and

values closely related to energy consumption. Dividing building types broadly into non-residential buildings, houses, and

factories, we explain each one.
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Fig.1 Hourly heat/power loads (Hotels in Osaka city 1/1)

Table.1 Energy efficiency
about final energy consumption about final energy consumption
Osaka | Energy efficiency (loads, iotn) | [S: Energy efficiency (loads/cosumptiotn)
business|commercial | hotel | hospital busil ial| hotel | hospital
Cool 4.05 221 3.14 240 Cool 132 0.86 1.05 0.70
Heat 107 1.36 083 0.45 Heat 167 3864 0.85 0.85
Boil - - 034 0.24 Boil - - 0.42 0.48
Power [ 1.38 1.19 1.38 1.49 Power | 0.95 0.99 111 1.23
Table.2 Total floor area
L . Basic urban planning
Sapporo Estimation based on Hirano survey
(H30) etal. (2.3.2)
(23.1)
building use Total floor area (x10°m) | Total floor area (x10°m)
business 9.2 8.1
commercial 4.2 8.4
hospital 5.5
hotel 4.5 1.9




A-47

233

RBrfs & LB OIE VRISV T, BRIl R F—

RO

HEIREN 1 HET7H)) #2357, (Fig.2~Figd)

Energyconsumption [MJ/ (mi - day) }

Energyconsumption [MJ/ (i - day) } Energy consumption [MJ/ (ni - day) }

Energyconsumption [MJ)/ (mi « day) }

25

2

15

1

05

25

15

0.5

25

15

0.5

0

PNV TSR NN

12345678 9101112131415 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
day

=—o—Heat ==@=Cool ==9=Boil === Power

Fig.2 Osaka city / January
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Fig.3 Sapporo city / January
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Fig.4 Osaka city / July
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Fig.5 Sapporo city / July
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The Effect of Matching the Supply and Demand of Electricity in the City by Photovoltaic
Power Generation and Equipment on the Demand Side

The Effect of Matching the Supply and Demand of Electricity by Biomass Power Generation

System with Equivalent Power Storage Function
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A model is developed aiming for energy self-sufficiency on a city scale by introducing energy storage and heat storage

facilities to maximize the consumption of renewable energy within the city. In the city of Shikaoi in Hokkaido, where

livestock farming is thriving, a system of biomass power generation plant is proposed to function as a battery for solar power

generation. By solving a linear optimization problem, the relationships between the hourly supply and demand are

determined for the entire year. The results indicate that this operational method serves the function equivalent to an

approximately 18MWh of battery storage.
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Table 1 Introducing equipment in each of sector

Sector Renewable Energy Storage
energy Devices
Electric Vehicle
Residential PV Heat storage type
hot water supplier
. Electric Vehicle
Commercial PV Heat storage water tank
Industrial PV, BP Electric Vehicle
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Fig.3 A system of BP fluctuating output
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Table 2 Annual energy demand in Shikaoi

Residential | Commercial | Industrial | All sector
[MWh] [MWh] (MWh] | [MWh]
Power 10,253 8,354 4,577 23,184
[“r“ﬁiggom“g 2,560 7019 | 2052 | 11630
Hot water heat 15,167 251 73 15,491
Driving 2,094 1,485 1,805 5,384
Total 30,073 17,108 8,508 55,689
Table 3 Biogas production and plant internal demand
Biogas production 812.5[m/h]
Biomass power plant internal demand 47[kWh/h]
Biomass heat plant internal demand 54[kwWh /h]
o P oot vt ot seEf
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Table 4 Sectors implementing storage facilities and target demand

Equipment Sector Target demand

Electric vehicle All sector Electricity, heat

Heat storage water tank | Commercial | Air conditioning heat

Heat storage type

Residential Hot water heat

hot water supplier

Table 5 The capacity and performance of EV

The capacity and

performance of EV
Energy storage capacity per vehicle 37.6[kWh]
Total number of vehicles in the city 6146
Total energy storage capacity of the city 231[MWh]
Daily driving demand per vehicle 2.4[kWh/day]
Energy storage efficiency 0.88[-]
Rated output 18.8[MWh/h]

Table 6 The capacity and performance of heat storage

Heat storage | Heat storage type
water tank hot water supplier
Thermal storage capacity
335 93[MJ
per unit (M) (M)
Number of buildings 230[unit] 2390[unit]
Total heat storage capacity 771G7] 222[GI]
of the city
Heat storage efficiency 0.95[-] 0.95[-]
COP of heat pump 3.5[] 2.0[-]
100%
$ c80% _——
fo=
Sg /
G 360% -
2 § / == No-interchange model
o Interchange model

40%

0% 20% 40% 60% 80% 100%
Penetration rate of EV and heat storage

Fig.4 Rate of captive-consumption
(Contrast of no-interchange model and interchange model)
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Sustainability Evaluation of Greenhouse Agriculture in Urban Parks
by EWW Nexus Approach
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Yuta Sano (Osaka City University)

Masatoshi Nishioka (Osaka Metropolitan University)
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Considering the energy consumption used to heat plastic greenhouses in Japan, the use of renewable energy sources is

necessary. This paper examines a system in which the heating and cooling of a greenhouse are provided by 100% renewable

energy from photovoltaic power generation, solar thermal utilization, and small-scale anaerobic digestion systems in

surrounding buildings, and the excess is used to cover the hot water demand of the houses. The results show that if one

apartment house cooperates in the installation of the equipment, it can reduce CO» emissions by up to 132 ton-CO> per year.
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Fig.1 Monthly heating and cooling load for strawberry cultivation
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Fig.2 Diagram of equipment system

Table 1 Conditions for estimation
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i ¥ 2 X3), KB HOMEEE, SRiE ik *
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QSL=ASPXA X D X

%ss[srLXKHDXKPDXKPMXKPAXUINOX]-'F(W)
S1
3)
365
Qsy = Asy X A¢ X Ey X Z Sty 4)
1

Puk xT—S 2 VS
100 100 100
X ag X N X 365 5)

Qs = Guw X X By X qg

energy source Equipment Method of use
solor sunlight (panel Detached house 30° Solar photovoltaic panel|Air heating
power s Tilt angle Housing complex 20° ) |Heat pump Air cooling
solar heat |sunlight heat collector Hot water
kitchen waste from cooperating buildings ~ |AD
AD o o . Hot water
vegetable waste from cultivation digestion gas boiler
rainwater | drainspout .
rainwater sprinkling (water)
utilization Rainwater tanks

Equipment Installation Policy

+ Solar radiation and temperature are based on meteorological data from Osaka City

+ Set the footprint of the RE to minimize excess power and excess heat

+ Excess heat should be able to be consumed by the hot water demand in the cooperating buildings

Residential form around the park (estimate with vinyl houses of similar size)

case.1 Detached house 1 unit 4(persons/unit)

case.2 Housing complex 1 building 400 (persons/building) 285 (households/building)

Qs+ KEFEBOFHIFEE R (KWh/4F)

Agp + KB S0 DR HFE(nd)

Agy  KIGEGEEGR O IFE(nd)

A, @ XIS FTREME R E AR

D : BREFE(KW/m?)

Sty + HEE(kWh/(m? - H))

Kyp © H ST EFATHIELREL

Kpp : TR VAR IELREL

Kpy @ 7 LA BRPRESHIEAREL

Kpy @ 7 LA BIEAERREL

Mo © A ¥ 73—=F =R LF—4hR

apMAX D R IREERRE (%/°C)

: AR (°C)

AT INEEE R Y = —/ VR 5 (°C)
Sy« AEYE H SGREE (KW /m?)

Qsy = RNGEAOFH TREEA SR (kWh/4F)

u o SRR

Qpy : FIEREIR T L D AD HEAGEE(KWh/4F)
Iuw © FHER ZHPEHEIFRHNL(g/ (N - H))
Puk : BER ZHHPDESE ZHOEIE
TS : JFIF Z A0 TS(ReEFY) E14(% of raw waste)
VS @ JFEIR 20D VS(HEFEMERETESY) FIE (% of TS)
By : /3\A A9 A5 (L/kg VS)
qp : BATIRRE S 72 0 DA A AT AR AER(kWh/ i)
ap LT ARA T —DRA T—5h3%
N : NE(N)
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Fig.3 Monthly Hot Water Heating Demand per household
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Table 2 Installation area results

Number of solor panel|Solar heat
Case o , N
buildings used |Asr(m) collector Asu(rm)
Casel:Detached house 1 unit 24 21
Case2-1:Housing complex with L
. . 1 building 36 10
minimum-area-equipment
Case2-2:Housing complex with o
1 building 780 780

maximum-area-equipment
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Fig.4 Sankey diagram for a detached house(Casel)
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Fig.5 Sankey diagram for a housing complex(Case2-1)
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Fig.6 Sankey diagram of a housing complex(Case2-2)
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Analysis of Moisture Absorption and Desorption of Building Materials

and Indoor Temperature and Humidity in Hygrothermal Environment Simulation

Considering Sunshine and Sunshade Models
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Conventional numerical simulation on the hygrothermal environment of buildings do not accurately reproduce actual

phenomenon in terms of quantity of solar radiation because of assuming uniform diffusion of solar radiation. In this study,

we investigated the impact of differences in irradiation range on the indoor temperature and humidity, by model box

experiments with artificial sunlight lighting. Furthermore, in numerical simulation, we examined the effects of differences

in quantity of solar radiation and moisture capacity of building materials on moisture absorption and desorption of building

materials and indoor thermal and humidity conditions.
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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 [Jkg - K] 1067
Specific weight [kg/m’] 600
Moisture conductivity [kg/m s * Pa] 224 X101
Moisture capacity [kg/m3(kJ/kg)] 4.61X10"
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Turn on the lighting
Fig.3 Experiment schedule
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Fig.7 Floor backside temperature (Narrow range irradiation)
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Fig.5 Solar radiation distribution map
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Table 3 Calculation case

Outside air temperature
Ao Experimental value
temperature
Quantity of solar radiation
Calculation period 4 days
Calculation interval 1 min
Ventilation frequency 0 times per hour
Humidity controlling material(6mm)
Floor composition Moisture-proof sheet(1mm)
P Thermal insulating material(30mm)
Polyvinyl chloride panel (2mm)
E
E 0.7 11 0.8 05 0.6 05
QA
g 33| 49 |37 07| 07 |07
g 09 |71 ] 139 |88 14 08 (08| 11 10 | o8
g 209 | 67.3 |25.9 19 9.1

ZESRFN - B TR AT S
TR RS R SRS (2024, 3.8)
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Fig.11 Comparison of experimental and calculated

Table 4 Calculation case
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Fig.10 Solar radiation distribution map
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Irradiation range Flooring material
Casel Wide range
Case2 Narrow range Humidity controlling material
Case3 Entire range
Case4 Wide range
Cases Narrow raI%ge Plasterboard
Table 5 Physical properties value of plasterboard
Thickness [mm] 6
Thermal conductivity [W/m - K] 0.202
Specific heat [J/kg - K] 870
Specific weight [kg/m’] 706
Moisture conductivity [kg/m « s + Pa] 2.13x10™
Moisture capacity [kg/m’(kJ/kg)] 2.24x102
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Fig.12 Indoor temperature and humidity (Case1~3)
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Effects of Different Transmittance and Emissivity of Glass Coatings for Solar Radiation
Shielding on Heat Gain and Loss and Analysis of Indoor Radiation Environment
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Glass coatings can change longwave emissivity and solar transmittance. First, the surface temperature and heat content of
the glass in winter are measured by experiment. Then, through simulation, convective heat, radiative heat, heat loss, and heat
gain of the glass coating with different longwave emissivity and solar transmittance are calculated. Finally, the effect of

differences in emissivity of the window on the mean radiative temperature in the space is calculated.
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Table 1 Experimental conditions

Outside space Inside space
Case Temp. [C] Temp. [C] Glass type
1 25
5 15 Normal glass
3 25 5 Glass with
4 15 aluminum foil
5 25 .
6 15 Coating glass
-e-Coating = Aluminum None
30
Air layer Glass Model box
25 =
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Temperature [°C]
[uy
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Outside 0.0 2.5 5.0 5.6 8.1 65.6 Inside
Mesurement  point [cm]
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Fig. 3 Temperature of each measurement point

First time Second time

I Thirdtime Jll Average

Through-flow heat amount[W]
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Coating Aluminum None
Fig. 4 Thermal flow rate of glass (20°C difference)

Table 2 Calculation conditions

Emissivity | Transmittance Window Season
type
- - None
0.1
0.5 05 Inside Single wgm
0.9 or Or double Winter
0.1 0.3 Outside
0.1 0.7
22 HEEH

SR, B 27°C, &I 20°CE L=, V<4:
HRIZDONWTIL, TIET A X ARG T — HAEAREE A T
B, HESEMEIE L U, AR 10558 L
72 HE. 285 DOEE R R OBy, Y A 0%
W E L OSHRER Y. Bk, FREEE & Lz, N
I~OESFEZ EOMHE, HAERZADEE L TRV,
# 2 IGEHRSE AT, £ 2 IR TR B ERIT o
—T A TR O L T B, BT T A LB T
AIENEIL, I—T 4 772 L, BRI DV T ESMA)
WCa—T 4 VT NRHD T & HMBTE LT, Zom B HEE, 5f
PN, MR OIS B LiiE=s « R oM A
B X DB~ DB Z T 5,



A-51

M Transmission (direct)
*Emissivity-Transmittance

0.1-03"

——
0.1-0.7 ——{—
——

Transmission (diffusion) M Convection M Radiation

0.9-0.5
0.5-0.5
0.1-0.5
0.1-0.3
0.1-0.7
0.9-0.5
0.5-0.5
0.1-0.5

none * u

-100 -50 0 50 100 150 200
[kWh/m2-Period]

Outside

Inside

(1) Window type : Single

M Transmission (direct) ® Transmission (diffusion) M Convection M Radiation

*Emissivity-Transmittance
0.1-0.3"

0.1-0.7
0.9-0.5
0.5-0.5
0.1-0.5
0.1-0.3
0.1-0.7
0.9-0.5
0.5-0.5
0.1-0.5

none

Outside

fiftt

Inside

it

-100 -50

(2) Window type : Double
Fig.5 Heat loss and heat gain (Summer)
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Effects of surface moisture barrier layer added to radiant cooling panel
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Hinako ORITO*1
*1 Osaka City University
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Masatoshi NISHIOKA *2

Minako NABESHIMA*2

*2 Osaka Metropolitan University

We devised a radiation cooling panel with a moisture barrier layer using a resin film in front of the cooling surface, and

investigated the effect of suppressing dew condensation on the cooling surface. It was confirmed that installation of a

moisture barrier layer increases radiant heat transfer by suppressing surface condensation and convective heat transfer under

certain conditions, and it was found that it contributes to radiative cooling. In addition, an experiment was conducted to

determine the infrared transmittance using a thermal method, and the film used in the experiment was estimated to have an

infrared transmittance of about 0.7.
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Fig 1. Radiant cooling panel model
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Table 4 Calculation result
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Calculation of CO: emissions related to the insulation board manufacturing and comparison

of LCCO:z: of wooden detached houses with different construction methods
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This study focuses on thermal insulation and aims to reduce the LCCO, of buildings by improving the thermal insulation
performance of buildings, thereby reducing energy consumption during operation. The insulation method is panel
construction and exterior insulation using polyisocyanurate foam thermal insulation board. LCCO; of the building was
calculated for four categories: (1) insulation board manufacturing, (2) insulation panel manufacturing, (3) simulation of

small-scale models, and (4) subdivision into 3 construction methods. LCCO; was reduced the most when insulation panels

were used only for walls, and LCCO; increased when materials were difficult to reuse after building demolition.
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Table 1 Details of the models analyzed
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Eq @At V% JREE SRV 6 GilE) | A0.6 66 - 40 55 -
V% %% 6 0.46 | 4 (&) A0.46 80 - 70 55 -
6 (i) | A0.46 80 - 70 55 -
6 0.34 | 4 (i) A-0.34° 200 - 100 80 -
6 (i) | A0.34 200 - 100 80 -
X7 —_B: Hr_E M 5 0.6 | 4 (e B-0.6 - 55 40 45 -
BEDL S |/ KEE SR 6 4R | B0.6 - 55 40 45 -
/ RIBTER 6 0.46 | 4 (i) B-0. 46 - 75 66 45 -
6 =) | B0.46 - 75 66 45 -
6 0.34 | 4 (&) B-0. 34’ - 166 100 80 -
6 &di=) | B0.34 - 166 100 80 -
RF—C SRR 5 0.6 ) 0.6 50 - 30 - 20
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6 (&= | C-0.34 100 - 70 - 40
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Table 4 Details of CO2 emissions from insulation boards
I CO28kHE &2 [t-C02/5] | & [%]
F¥ - Bas 3,773 67. 56
BEH (@m#H) 1,063 18. 85
FH - BIEH (EH) oOmix 133 2.37
% (@) 4 0.07
LNGH R 2 0.04
BRIAfILY— 493 8. 82
BEEDNE 127 2.28
=1 5, 584 100

Table 5 Inventory analysis results for Insulation Boards
EEHR— FELEICH SC2BrHED &5 5, 584/ t-C02/4
HEshdHmfR—FOES 1155|t/4
prgA— Flkgdhi= Y OC02EE 2 4. 836 kg-C02

Table 6 LCCO2 calculation section of the models
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(1) Y UIL—LDOASRAEHEICKHERMNES L VEIRHFIEORET
Proposal of The Central Air-Conditioning System Ultilization of Air Circulation
and Heat Storage in The Attic Space
Part 1, Study of Heat Collection Efficiency and Circulation Control for Glass Area of Sunroom

OfaA i (SLAERERT) % HE LK)
Ryo MATSUMOTO*1 Myonghyang LEE*1

*1 Ritsumeikan University

This study aims to install a sunroom on the balcony of an experimental house, collecting solar heat and storing it in the
attic's thermal storage material. By releasing this heat during winter nights and circulating air throughout the entire house,
the study seeks to assess the mitigation effect on inter-room temperature differences and the energy performance of the
system. Additionally, it aims to clarify the solar heat collection capability of the sunroom in actual wooden houses using

thermal environment and heat load analysis software, THERB for HAM.
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BEMOBEMN RS2 B2 HND,
Fig.8 |2 22 FF~10 FED 1F 25 D224, 1
Ba7e LI 22 BRREED S & 0 BOOERRE C 223 A A U T
D, CEIERSES 2 L CERAROHEARLED Z
k#f%é Flo, KHFAEERD 80m’h D/ —A 32 T
. PEBR 7L LT TZE IR K 4 el D72 < 725 T
b\éo

Fig.6 Circulation rout

Table 2 Consideration case

)

Case circulation route airflow rate (m/h)
1-1 no circulation 0
2-1 - direct 20
5_9 circulation 30
3-1 ceiling void 20
3-2 circulation 30
6

~ [ ]

S

D

4 . -

g4 A A

Z s " &

3-1 3-2

Fig.7 Average temperature difference between conditioned and

non-conditioned rooms
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Fig.8 Cooling load for the condmoned space
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Fig9 |37 —AD 2F IFLEFHEOREZR~7, HxE
A U — A ChiuIEER 7RI BIR e < IREEIXRIFREE
2725, LorL, RIFEFERD G 0T MIREED R <
72577, Figl0 [ZH 2 b— LD RWEEHEET L & ARFSE
DOBARORE R, WThOr—A b —A%
NS Z & TEEMDHR TN D, FRZ 32 O —2R
TEHEET L & A RIOET L CTEERM OB R~ 12,
1.4 RHBADZERERODAE

RROFER G 2F DRFFEDBAKUTEN L L T
WA RIREMENE 2 Db, £ 2 CRIEMBEROBRC 2F
DRILEZER DI N F O RFFEZEF DI TR T 57—
AZfEtd %, Figl (ZEERRRES 22753, Table 3 ([T
— A&, YL — DN T AHREIIATE Tl b 2L
RO B> 7= 16% % EH LT, T —LD=FERN 22°C

2SN« A L S
PR FERE R am s (2024.3.8)
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Fig.9 Temperature of the non-conditioned room on the 2nd floor
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b=
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LI 722 % LHEMB & . 2 TOZEROMERZIF1E S E
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BHo L LR AAT T 5150 |
P
Table 3 Consideration case 2 100 =
Case circulation route airflow rate (o /h) ER
=] “1: : : : 20
ceiling cavity circulation
e il 20 0
— = g . 1-1 2-1 2-2 3-1 3-2 1-1 2-1 2-2 3-1 3-2
4-1 ceiling cavity circulation 20 ° ? , ;
1-2 on the 1st floor 0 without a sunroom - ZFha‘”“g a:sHnroom
] =]
Tt ceiling cavity circulation 20 . .
== on the q% floor = Fig.10 Heat load comparison
- 2
T~ ceiling void —» | ceiling void T ceiling void —» |
sunroom non-air- ‘ sunroom non-air- sunroom non-air- ¢
air-conditioned room o air-conditioned room conditioned air-conditioned room nditioned
- |__ conditioned e <+ room Pl | _col one:
A room 4| A room
‘ L ceiling void———» | ‘ | ceiling void———» | I ceiling void
I I I
non-air- ¢ non-air- ¢ non-air- ¥V
) . conditioned X . conditioned R . conditioned
air-conditioned room | room air-conditioned room | room air-conditioned room | room

(3) ceiling cavity circulation 1

(4 ) ceiling cavity circulation 2

(5) ceiling cavity circulation3

Fig.11 Circulation rout

Fig.12 13557 — A DOl OB M O Git 27T,
32 OBEMMBR IR 72503, WITNOMEERFETH
FRFREE L 72570, Figld 1387 —ADZEHE L IEZEii=
DIREFEDW 2w T, REAET 52 Db/ E
DIFERFIE T HRRREDfE & 7o o7,

2 KREFEDMEHT
2.1 HEREFEDOHE

FNIBBRAEE Y BT 21T 5, B NIEERY
FBIZH L — A & KA M ZRE L, RIFEZERIC
SR R L2, UaftiliZ 0.86 [Wm2-K]TH Y, BE
TRITZE N, ZEHEDZE2.9 [W/ m? K], ZMEE:0.37[W/
m? « K], BHR:023[W/m2-K]& L7,

2.2 HUI—LOKEZIDBRE

ARFTCIE, BRIEEREZETICY L —ADKRE S DH
TIREOKREZ L=, o —AOIRITEE R D%
TR L, TTOVA X (42m) DOr—AA LSRR 2
HRERSYONE (5.915m) ZY L — AT 5 —AB L
2 BEORETXTONE (9.555m) %V b—2ld 57
—ACD 3 —ADatHEEIT>72, Figl6 (57 —AD
T N—LOREERT, 7—AA L —ACIXFARRE
DAEIZ 72> T8, r—ABIXD LIREN & -T2, Y

sensible heat load (MJ)
=
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0
32 4-1
m]F ®m2F
Fig.12 Heat load comparison
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Fig.13 Average temperature difference between conditioned and

non-conditioned rooms
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N—BPRENE T T AOEBOLRE 20D, HT A
DOKELREL 72D, BANCHER L2720 2D X
IR IR o Tt EZBND,
2.3 YU —LDOEHEORE

FELOFERN D TR 2 TR DR A 2 L— AT
L. ERAEZ TS, L I—LDH T ADFM
EAEE T A L Low-e BEHN T A, Hob— 4 &I
BORIDIT 7 ADTHifEZ 5 S 2.2mx0E 1.65m & IE 2455
DI 0.825m D /r — A Zfgiat L7z, Table 4 |ZfigHT /77— A
BT, Figl? (28 —ADY L b— LOREZ RS, FL
—LDH T A% Low-e BN 7 AT 5 Z & CHEEGEN
B2 P L— A DIREN FHLU7-, £7- Case3 & Casad
Tl Casad DI EREIREN 6°CRn o7z, Ziudi
No— 2 EFIEREORIO T 7 ADmEIV NS < BEH T
BEEMLARLZEEZOND,
3FLEHD

A7 TIIERFELT TOY L L— LI & 5 H %%
FEOFRIEZER 2RI LI-Z50 0 AT 2% VW CEER
FEowcER JOBARMHIBEIRORGE & FEEROEETD
1) Y — AOEBDORKGEEZIT T2,

PN —DTHEE T E T NAT T AT HZ T UL
— LOWREN RS ERH LT,

2) YU —LERETHI LT, BAMIEIEL, %
BN T2 EE R A1 L CEAER S5 2 & TERBO
IREEE SRR LT,

3) RIFFEPEERIIRHAEICEGR L7z ALC OFEEGHFIT
X0, WRENCKGRAE A CTE 722 E D EBEER LY
EARTAHCE T,

4) BEERAEE CIIERT S -0l v v— 2%
REL LT ELHEDKREL D LB h T,

5) Y N—LDH T ADHEM % Low-e BT 7 AT
HZ L THIRLANAEZIT 2REOTEEEZ RELTHZ &
THEEGhEN EHT 5,
SHBOETE LT, FRRTHERA L BE I3 IR
FENL T, ZEHOMBIENR E L CUERICED T2 DZER
PEER DHIFECRERE D i 7 — A % [T Tl

HR

HD BEWRIGER 04, AESEER0.95
SEHR

1) EWE FEOFHEZEM AR LI ZEK I RS AT A
DR (FD1) Bl I 2 b— 3 Tk D ENEEE
BROT T —VEEEOMGEE, B AT pp 799~800
2021 47 H

2) BT AEEZERY AT MEEICRT S KBEFI O
B VX— DRI 2050, =i, 2017429 A
3 3) JRMRHA{=IEA>  Simulation Software to Describe the
Hygrothermal Environment of Whole Buildings Based on detailed
Physical Simulation in Buildings, P03 (24 Pages), 2006

3C4) EAZSEE E T HIRBORRR AATIEET & ENAFIEBRRIEA
BEFAIFFUITIC L 2 BB TR T e = 7 b

ZESRFN - B TR AT S
TR RS R SRS (2024, 3.8)

Table 4 Consideration case

glass window size
Casel . 1.65m X2.2m
Double glazing
Case2 0.825m x2.2m
Case3 1.65m xX2.2m
3¢ Low-e double glazing
Case4 0.825m x2.2m

,,,,,,,,,,,,,,,,,,,,, il waterarea

é I I Kitchen|[~

Closet Hallway
-

Entrance Hallway

[ w0 [T [

Japanese- Living room Bedroo Children's JChildren's
style room m room room

3640

] | sunroom |
second floor
s

|oto]

b " first floor |

4550 | 915 |

| 4550

Fig.14 Floor plan
Cloget Hallway
p—
Bedroom Children's | Children's
room room
I sunroom I
Caze A
Closet Hallway Closet Hallway
f— f—
Bedroom Children's | Children's Bedroom Children's | Children's
room room room room
sunroom sunroom
Case B Case C

Fig.15 Sunroom dimensions
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Fig.16 Sunroom temperature in Case A-C
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)
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Fig.17 Sunroom temperature in Case 1-4
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BEROMARERVRSZE

ZESAN -« R AT SR
PR FERE R am s (2024.3.8)

RTI ML HMPRELEARBEDLLEDOEH

I 7 4 AZEMIZH 1T HRBIE KU CFD fE4fT

Calculation of the ratio of radiant to convective heat

from thin duct with shiny aluminum surface and black body surface

Measurements and CFD analysis in office

Ol Stk (ZanfEK=)
il RE (CRERERR) IR
Koki HARADA*1

£ ORpkEERR)
Tomoyuki CHIKAMOTO*1

A BT GLAEERT)

JUAF =2 ORplERR)

Miyuki WATANABE*2 Keiko SUGAWARA*2 Kei KAWAMURA*2

*1  Ritsumeikan University

*2  TAISEI CORPORATION

Radiant and convective heat rates and the ratio of radiation to convection from thin duct with shiny aluminum surface and

black body surface installed in an office were calculated. By understanding the amount of heat radiation and convection, we

were able to determine whether the thin ducts transferred more heat to the target by radiation or convection, and after

understanding the reproducibility of CFD, we compared the thermal environment to actual measurements to verify accuracy

and calculate the amount of heat.
1LIELEHIC

HEZERIE, O &0 2R DY) — Lo P D
M EEAREE 35 L Wbl TE YD . AL ORGEMIZ
2SS 7 S SEA ST, BRCHERDOA T 4 AT

—IRZERT Y T L 2R S 7 ) T OIREER R
L, EHAHOWTIUCIN T B 25T Y 7
DI, ERREZAEINVNS | REFRIRBEREEZ MR LT
2%

F7 4 RTEAS I BES 2R S 7 M3z kA D i
ZERHTHY . BERZERY 7 NIRRT 5D 2 & T S x
NVERIEREDET 5 Fig 1), B e N e o
IREEZE T 10 BAE i 2 i E (Fig. 2) | Bl S
HZER. & L TRIRIZ £ 0 BVE{n x Db (Fig. 3) D 2
OOBBEINEL, Z5RETT ),

ZDTD, 2SS 7 BN EDBEEIZR LT
R & R E DR TEVEAR . T D0, TG0k
RIREZBLSED Z LI LD RABESHRIZED &

Duct connection

raea Thin duct
[
—— e > .
<y v
Mesh

<= Airflow

Thin duct with black body surface

<— Radiation heat

NS B EART D 72D b i & o ED
tlﬁs%fféﬂjffé%%#%é EEZD,

F TR0 & LIRS 24 7 S &kt
FEHZATUNVEY RS B CFD OB RS & LTAA L,
fRATS %, CFD BT /L & FHRE CREERGEA1T 9 2 & T,
SHAENE: N OV AR 2 L LT, I 7= > T, %t
MIZ L 2B EN A B CE 5 L OITK Re B k- ¢ T
NERWE (Fig 4),

FDT, ARFFETIXIL 2 D U EROR KU DS
RTINS A OFD WV MIHT R OSSR D & & |
TR & RETROBAE: K LR OE N AR5 2 & 2 HiY
LT 5,

2. BYEIE

ARG TG (Table2, Fig. 6) D7 a7 O—FTYT
9o XBROTY TIIPE L FHICENRBESNTEY, TR
LowE #Z A, MEPBRRINAT 7 A &AL Thd,

B SxUE, A 7 VTR A—2 I CENE

Thin duct with shiny aluminum surface

Convective heat

Fig.1 Image of air supply

Fig.2 Image of radiation

Fig.3 Image of convection
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. 2XRIVA, B LT A,

TEZER A 7 S ~DRERITZ 7 MBI D S TH
0. MROWRHIT 2 "2 =D, SRV A TR B~
D1 H BRI, 73R/L B IZHPEEI~D 2 okt T
179 (Fig.6),

KIGTY TN 2 DOHTe DB ROIN 2 Z 7~
BT ) T EHAER T B 720010, Bk — R - TV o—
b Z s SR BT U7 (Fig. ), SEANTERA S — K

TAI—hDZEZ)TTBIRI,

F 7=, CFD THT T 21CH720 , JRT U 7 O— % H
B9 5 & CREMZe i TS (Fig. 6),

3. Case ¥
KIFFETIL 4 DD Case ZIT TAEOEHEZITH
(Table. 1), 4Case I, FARIRE & ROE W E H LT

VERLT %, $72 DI =D — DR ot Y/ SR v
0 & LISV ZER Y 7 N askiT 5, eIy 7 Mg
FEMA DTN Y . B2 D] m/ﬁﬁ% Tfuto

4. FRAINE

ZEAAAN - A TR S

TR R R SRR (2024. 3. 8)
Table 1 Case setting
air ti:::)pel:ature Emissivity Area
casel 16.5 0.09 Aluminum area
case2 16.5 0.9 Black-body area
case3 19.0 0.09 Aluminum area
case4 19.0 0.9 Black-body area
Table 2 Building outline
Location Osaka City, Osaka
Site area 1956.60m?
Building area 1427.28m?
Total floor space 13651.55m?

Structure

Reinforced concrete

construction (1st phase)

Steel structure (2nd phase)

Building use

office

IRV FREIRE L. BEORIC BT 7 A~ZR Fig.5 Attachment ( Black body sheet : Aluminum sheet )
HIRRDHBA L FTHDHT0 CFD DAL U TEH A e ofactueil_nlleasutvremem - F@
Té %\%zﬁ &) Z) f{:}ﬁzw M HL j: CFD ﬁﬁﬁ({k%@*daﬁ 2 =] L Ff) ‘—‘ | ﬁ) D \1;:!]1? g:;ty aluminum surface
*ﬁﬂﬂi l/ \’C,Z\EVC 3;) z) E 753 %5']5 3:\ k ) 4 20 Case D F— A—I i h 1 I d Eﬂ g —vrvl:tl}?l()il‘;?k body surface
- Mesh
—FVC%{’E” %?T 9 (Table. 3) © : 8 Ll ﬁ’ O Duct connection
2R IVRTRFE L OSREIR T 4 HuSCREIL ., $hil . Tk
?ﬁ};ﬁ&iﬂfcﬁ 6 % é ‘/C“ 6 Aﬁ%‘l‘?ﬁ”‘a—é J_L * 7 = _7 {Jﬂlr_‘ q Area of analysis N
(3855 OReL. ) DRCC2 MG S (Pl 7,8), 37 | m— ®
Belr—ADHT 4 ADRETIEA A T THEEL CFD T Fig.6 Air supply and cach area
OFEIZHWA, Table 3 Measured items
5 EAlkER Date 2022/ 92,16
RV A, BIEF 7 MERHRONEN RS> TND Z & Time 9;00~17:00
MO RMEFEICEN BT Fig 6), X7 NEEEROE Panel surface temperature | T-type thermocouple
,{ Actual measurements Results ]—\ Vertical temperature T-type thermocouple
M t
- Panel surface temperature ealst]élrlgrsnen Globe tem T-type thermocouple
perature Glove ball
r * Vertical temperature o
Boundary - Wind velocity Wind velocity a.nlerg?oﬁlaesttg;
J
conditions %ﬁ
CFD )] ™\ Aluminum area Black-body area Thin duct
+ Actual Measurements Results l [=if=] l l 4
+ Direct Normal Irradiance @ o e NELEEAFT
+ Human fever Panel A =i EDX = o
+ Heat generated by equipment Agcuragy I L Globe FLe21m
- Supply air temperature verification —— Seea 2 ‘;3 ﬁ temperature b )
* Air supply volume J L . G)X . E Wind | -
[ veloci
CFD Results ] 8 S ty‘
_i 1t P FL+LIM
+ Temperature distribution + Panel surface temperature N oo FLH0.6M
+ Airflow distribution B X * Vertical temperature @ T
# ' g;inbd \iemtyt T | FLH0T
Tl'lle Thlnﬂdictel'ﬂpel'a ure +0.Im
« Radiation heat I:I ¥;:1ns:‘1122/ aluminum surface Vertica]
+ Convective heat ‘;[l:s,hblack body surface temperature
Fig.4 Research flow Fig.7 Measured point Fig.8 Measured height
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T2/ 30 B OJFH, REIREAIMENZ & AL T
X7~ (Table.4),

£ Case DEGEDFERTIL, 0. 1n/s(F0.2) THDZ &
R ST (Fig. 9),

6. CFD E7I/LItE

FNZHBIT D 13 FEOXMRTY T O—H%E2ET /L TH
BL7- (Fig. 8,10, 11) KL A /A REH k- ¢ EF /L% ]
WA Z LR Y BEmAHT A SEIC AT U IEME7 i A
HET 572012, BEEATDO A v ¥ =2 Z3F iR E S
HUEERDH Y | FRITEIE 2RISR ) T O—ET 5, F
77 CFD DA% EIF Table 5 17T, FIZRDSIFEITAIK
OEORKEEZAN L, BROAEEZE L TUREOSF
PEATIEAT D o MOFEGHTY bREEAT T2, £
AV FRER TR B E Sk & U CHERBTH

(Table. 4) % AJTT %, FRORHNIEED ¥ 7 Mgkt
oD ORI A &1, FREIEEETT Case 1TV
AT+ %,

1. CFD DfiF#HTHaR & B EARALE

-1 BESTHOHER

% Case O L FIREZEIT0.5°CLLTTH AT B—7¢
ETFERESAEER L TND I ERMHERTE -

(Fig. 13), F7=. HEIRENE\ Cases, 4 (2B T,
Casel, 2 £V $hEVRED 1CEH- LT,

12 KR O0NF5EDHER

F 7 4 ADEGEN 0. In/s LLFTH D &3 o77,

CFD (STREAM) DHAKNRIGIEIZBI 2 SV. 04 7 7 A /L
L HBROFGEOREREZ T Fig. 12) , TXCO
Case THEMKHO LV M&IEE LTFREL TWDER
TP BV, EKIRIE DIENZ T 5 & | ERIRED
iV Case3, 4 DT HZID FREIV NS N & DR S 4,
MRIEEMENZ LICk v RO FREMEE S
Casel, 2 DFN L FEEHIOBRRICEETH B2
%o FTo. BEEROEN L > TRRF G OHH A2
2 DI HERDORE OEVRNER Th 5 L &2 5,

7-3. CFD MFEEIREE

IRPIVRERIE & 0T FEANE & CFD AS S OEEIRE
DA T % (Fig. 13), CFD #ESIXERNE & 49 0.5C
LITFDRETHH Z EMBIRESAABEEIL TV D Z &M
DhoTe, Eio, CFD FEROSAEIRE AT D b PR
0. 5°CLL T CHRANE & R — 22 IR B0 2 Bl L C
W, FD72, CFD BF VISR ERNE N E &2 D
o,

8. CFD MIFTHAE L XREAEDHER - BE

[F] BN R 2 AT/ R & T D720, 7SV B B0
i & REROBEEFHHT % Fig 14),

BT 0L B & B EIRH OB OGO GG %
RLTWD, fitAE L SR VR &7 V4RO

ZESRFN - B TR AT S
TR RS R SRS (2024, 3.8)

Table 4 Actual measurement results (Panel surface temperature)

. Actual
Case Conditions meastrements
Supply air s Panel A | PanelB
temperature | CIUSSVIY | 7 (oc) (o)
Casel 16.5 0.09 20.2 184
Case2 16.5 0.9 22.0 18.9
Case3 19.0 0.09 22.0 20.7
Cased 19.0 0.9 232 211
— 0.14
\E 0.12
£ >
% 01 s\./ \\7 PO
E 0.08
: 0.06
9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00
=@ asc| Case2 Case3 Case4

Fig.10 CFD Model
(Up, Alumin um area,

Fig.9 Actual measurement results (Wind velocity)

Fig.11 CFD Model

p, Supply air
Down, Black body area) Down, Exhanst air)
Table 5 CFD condition setting
Software STREAM(ver.2023)
Analysis method Steady state analysis

Analysis area (xxyxz)

7.3x1.8x2.6m

Internal heat generation

Turbulence model Low-Reynolds number k- model
Wall boundary condition No Slip, Heat conduction
Mesh 10,000,000

Set room temperature 26°C
Supply air temperature 16.5, 19°C (By case)

Supply air volume 270m*/h

Radiation panel (By case)
Human (100W)
PC (60W)

Lighting (150W)
Window (180W)
Floor (180W)

WEREOZEL V EH S TWD,

% case O [t &%) DOBEIL Casel 25 [7.5W -
71. 9W] . Case2 73163. 5W+70. 5W] ., Case3d A3 [6. 8W, 66. 1W]
Cased 73 [61.3W, 61.0W) Etnaiiz (Fig 14),
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IESIREE DN DL
(Casel, 3 + Case2, 4)
A OIERD W GHROME TR TOX,
SO FREC L 2R < FPHOBE &R,

WD SR TH D Casel,2 &
Case3, 4 &9 5, Mg EN
Casel, 2 TliX 56.0W, Case3, 4 Tix
B4 4W LML TWD Z &b ho
Too BT & kbR o B R o R

(Fig. 15) Ti&, Ho &3 -
1 EWVIFERNA LI,
FRIREOBEWNZ L 5 Casel, 3 & Case2, 4 Z L4 5,
FEIRE DMK Casel TiX b. 8W, Case2 TIZ 8. 5W Ottt
ENEDIENINR A BT,
9. FLH

B2 DA T, FEIME ARSI CFD fi#gt &
1TV, FEEERGIERRI I & RR O BE: & R Z R LT,
1) FEEEMEEIZ R L C CFD f5 5% & 2R 4 bk

-CFD 5SS & [FRkIZ, B FIREEZEDY9 0. 5°C T,

Bj—7p B RRES 2R LT,

«CFD &5 & FHAME DOERENREE /3R D723 0. 5°CTH V)

W 5720, BERRBWEEZ B,

2) ikt & OB & RO B

« % case @ Tt &%) DOEEIL Casel A3 17.5W -

71.9W], Case2 7% [63.5W - 70.5W], Case3 7% [6.8W,

66. IWJ . Cased 73 T61.3W, 61.0W] &72~7-,

CAARIRE CRR DR A2 45 & | Casel, 2
N i 56W, Case3, 4 TIX 55W & HGTEHROENTLY |

LK 55W DR EED N L 7=,

R 0.9 O ASFVERIT D T & T, R

Case2,4 LV 1:1 THDHZ ERbmoT-,

- [A] Lﬁ&%$fﬂf£é nﬂ/ﬂan‘}#%tti)iﬁ—%) N n)?k

FEDMEEV Y Casel TUd 5. 8W, Case2 TiX 8. 5W D

OHINMNF BT,

T DABFFEDRARL — ME IFTIR 12K DFRAMERIERER) <
Tk, BERERAS 0. 57 LR U723, AR CIE, =R 0.9 & LTH%ER
?
s % x
DA i BRI =2 —T L 7EB 5 6 BT E A OUIEE
GRA) . AAHESE RS FANEE (T3 . p913-914, 2023.9
2)  BR s i BEFEWO Y =2 —T )V 7EB 558 MRS 7 ROl
PEBIORGE, AR AR A (/) . p917-918, 2023. 9
3) ML il A AR SR BT LR R B 2 SRR
2D 1 CFD 7V % = S5 NBRESHEE ik omT, 25XGEHA0 - e L
SFRRETANGREGER S, p281-284, 2019.3

ZEARN « AR T SR
PR FERE R am s (2024.3.8)

Case2

Fig.12 Supply air contribution ratio
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—— Actual measurement Vertical temperature A
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Fig.13 CFD and Actual measured vertical temperature
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Fig.14 Radiant and Convective heat content
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Energy Simulation of Room Air Conditioner by using Machine Learning

— (Part4)

OWFH e CRCE®ERT)

Tomohiro HIRATA*!

Examination of Simulation at Natural room temperature and Cooling —

WH BEA ORFRE®E RS)
Haruo SOEDA*!

*1 Osaka Electro-Communication University

Using the original heat load calculation code "SCIENCE-macro", we attempted to simulate room air temperature in the

room without air conditioner and to simulate one in the room with air conditioner. In this report, we attempted a parameter

study to improve accuracy from the results of the previous report.
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Fig. 2 Verification Room (Ground plan)
Table 1 Verification Room Experimental Conditions

Experimental Conditions Detail ‘
Measurement Time [h] 6

Setting Term [-] AM.10:00 ~ PM.4:00
Setting Temperature [°C] 26 ~ 28

Setting Air Volume Level [] lor3or5

Heat Load Commercial Electric Fan

Heater [SOOW or 1000W]
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Table 2 Wall Construction Material
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Layer South North Floor
Plasterboard Plasterboard Concrete
[d1=25 (mm)] [d1=25 (mm)] [d1=165 (mm)]

Second GW24 Hollow Layer GW24
[d2=90 (mm)] [R=007(m?K)/W] [d2=50 (mm)]

Thi Plasterboard ALC )
[ds=25 (mm)] [ds =125 (mm)]
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Fig. 4 Simulation results at natural room temperature (2022/12/17~19)
Table 3 RMSE and RMSE relative value (Left: Before, Right: After)
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Table 4 Convective heat transfer oc on each surface [W/(m? ' K)|
South North Floor Ceiling East  West
o 6.66 499 8.12 3.59 439 494
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Fig. 5 Comparison of actual measurement and simulation (2022/7/31)
Table 5 Error evaluation RMSE results (2022/7/31)

RMSE o X10 e x20 a X30
Frequency [Hz] 293 16.6 113
Cooling Heat W] 543 694 556
Power [W] 91.8 814 703
CcoP [ 2.08 233 227
Supply Air Temp.  [°C] 126 198 1.86
RMSE (relative value) o xX10 | ac x20 | ac Xx30
Frequency [%o] 87.7 49.7 338
Cooling Heat [%6] 423 54.1 433
Power [%] 452 40.1 34.6
corp [%] 342 384 374
Supply Air Temp. [%o] 591 9.30 8.74
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Fig. 6 Comparison of actual measurement and simulation (2022/10/3)
Table 6 Error evaluation RMSE results on (2022/10/3)

RMSE o X0 & 20 w x30 |
Frequency [HZ] 203 202 199
Cooling Heat W] 817.8 7702 808.5
Power [W] 873 843 85.0
cop -l 777 752 7.88
Supply AirTemp.  [°C] 203 202 199
RMSE (relative value ) ac x10 o X20 | ac X30
Frequency [%] 152 151 150
Cooling Heat [%6] 186 175 184
Power [%] 130 125 127
COP [%e] 208 201 211

Supply Air Temp. [%] 321 272 273
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Mist cooling systems are attracting attention as a countermeasure to rising urban temperatures, such as the heat island

effect. To introduce this system, it is necessary to predict the effect of mist cooling. We tested whether the sprinkler function

of the Fire Dynamics Simulator can predict the effect of mist cooling. The results were compared with the results of an

experiment conducted outdoors. Vertical wind velocity profiles and turbulence were adjusted to reproduce the experimental

conditions. Comparison of calculated and experimental results showed that FDS underestimates the temperature decrease.
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Table 1 Nozzle Specifications

Pressure [MPa] 6
Spray angle [°] 80
Flow rate [L/h] 94
Mean drop. DIA. (SMD) 22
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Table 2 Environmental condition

Temperature [°C] 31.0
Relative humidity 24
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Fig.2 Arrangement of absorbent papers
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Table 3 Environmental condition

2022/10/2 2022/10/31
Temperature [°C] 31.0 26.7
Relative humidity 24 36
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Fig.4 Thermocouple with radiation shields
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KRB EMER ZEB LIZM 1 1= PAC B R FIEREIERE
Understanding the Actual Load handled by PAC towards the ZEB Conversion of Large

Commercial Facilities

O% L % N (I THIL)

% W B % (Daigas =7 —)
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Eomo# o (CIEREE)

Rakuto YASUE*1 Masafumi TADA*2 Takahiro Oonishi*3 Mitsuo YAMAGATA*1 Yasuhito UEDA*4

*1 Takenaka Corporation

*3  Panasonic Commercial Equipment Systems Co.,Ltd.

*2  DAIGAS ENERGY CO.,LTD.

*4  Mitsui Fudosan Co.,Ltd.

Reducing air conditioning energy consumption is crucial in large commercial facilities for achieving ZEB. Operating air

conditioning units efficiently is a challenge, but understanding heat load helps select effective strategies. Facilities with

PAC systems face difficulty in assessing load conditions. Selecting air conditioning units based on predetermined

capacities for each tenant is common but may result in oversized capacities. The authors developed a method to assess

actual load handled by PAC units, aiming to establish optimal air conditioning capacities for tenant zones. The report

provides an overview of the facility, development method, and load analysis in retail stores.

IZC&HIZ

2050 FED 1 —7R > = a— N T VRIS T, )
D ZEBAVIZVADRE & 72> TN D, RAURGEE R IZ 5
W I IR F—EEEFEA A RE S, £OFT
HZEFRRREIAE NS 2 hHD L0, 2SR X —H
BEOHBNEZECTH D, RE L TERkE m2hE
R SH D 2 ENEFT OND D, BIFEDOKER N COEE ff
FARMAET 5 2 L ¢, BRTRERE LT <
5, L, Rybr—yx7ar (LI PAC) FEN
B S T-itisk CIEm IR U e AR O
NREERBIRTH Y . TOTEMIIRETH D, —F
T, KEUPEERERNOT ) MIEERE S5 280,
X & &N ERRE LT 22 RE S AL FE SV GRIE S
HRENERTH D, BB NET T MG T
BIZRESNTZY , ANVEZN LR UIERELTZDT5
72O ThDH, 1ERTDFENIT, MR - REFOBIE
DIRZEREF DXy T BT, B2 EBEL v E
ZhERCIRWIRIAgR BAME ] S QU IR E Sz
B AT, BUROMERR ClIil K7 25 s
B CHhDHREM A < | FEREICAN U7 b 7 R Bk E DS
METHD, T T, FROMBEEMIT -0, E
FHIT PAC ENEIVLEE L= EAT 2RI 5 Tk
B L CAMEREZE L, 77 FXKEOmEY) /2287
BRERTTEOWEZ BI Uiz, AT, BRTEE
BN LT Geia i & BHRS FIE DS ds L OWlR) S
BT DAMERD T EAT >IN EWET 5,

1. RN E

1.1 EEfE

KIZMiERIE, 2023 £ 4 IS/ T v RA—7 0 L3R
pg¥ENERY T D, Table 1 [ZEEGUEEL Fig 112 FiAiq!
W - WrEtmi AR Y, SMEEEL ALC CTRICHE S TR
D7 r MXENZE L7 DE At A oA TH 5, F
7o HMEEIR NI 7B D L S AL TV D EFTA S,
3 B EEBIE. R PBEE LRERE - 125D & D TSy
&, “HETHRBEIRTH D, 1~3 B 3 @Rk,
BHLERIZKRZER & LTH DM, mdbliz 2 23
T AT L—Z —W iR & R D EINC b EE STV D, B
BRI L 22D FELT, 1 BEOIbIEERICER
RIEHINIFEF LT D, 3 BERSFEERIC 7 — Ra— Mk
HARE SN TS, T b 77— REIZOWT,
1+ 3 BHIFEA@EEICE L CHOBA VT D—J7,
2FEET T b~ AL &2 5 K)3.5m ORI A A FRUVT A
FABECHL OGN T T E7po TN D,

Table 1 Overview of the Facility Construction

Item Content

Construction Site Kadoma-shi, Osaka

Structure and Number 4-story building with S-structure

Gross Floor Area Approx. 102,900m2

Selling Area Approx. 87,600m2

Exterior Wall Specification ALC t100mm

Roof Specification Double-folded metal roof GW10kg (t50mm +50mm)

Completion Date February 2023

Opening hours 10:00~21:00 (Retail stores)




e)r Cross-Sectional View

Fig1 Floor Plan and Cross-Sectional View of the Facility

(¢The orange zone indicates the atrium.)

Table2 Air Conditioning and Ventilation Set

Item

Content

PAC Operating Schedule

9:30~21:30

On weekdays: 25°C

C Air Conditioning Set Temperature on Saturdays, Sundays, and public holidays: 24°C

(excluding some stores)

Outdoor Air Intake Volume

0.25 persons/m2 x 30 CMH

Outdoor Air Handling Supply Temperature 20°C

GHP SOA
Retail Store

Fig2

T
o b4 4
A

’ GHP  SOA

Restaurant Restaurant

Mall Seating Kitchen

Ventilation Airflow Diagram

o pdH=—
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@ Calculation flow
©Outdoor Unit @ Calculation of Indoor
Capacity Evaluation Unit Allocation Ratio

@Outdoor Unit Capacity Evaluation

Evaluation of Capacity for Each ]]
Indoor Unit

Air Conditioning
Capacity Evaluation

Indoor Units

Fig3 Air conditioner Capacity Evaluation
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% The following is an example

Distribution Evaluated Outdoor Unit Capacity
p Ratio “Indoor Unit Capacity"
=
D | 4% Ak
_{‘\ 50% Skw
"’il\ 10% Tkw
Outdoor Unit Capacity —@

Evaluation

| J

Load Distribution based on Operating Capacity Ratio

Fig4 Image of indoor unit capacity calculation

Table4 Result of Thermal Load Calculation

Table3 Thermal Load Calculation Conditions N rE——— — pT——
Store No. ore Area per Unit Area Store No. ore Area per Unit Area
Item Content [m2] [Wim2] [m2] [Wim2]
Weather Conditions TAC 5% Standard M eteorological Data for Osaka 1020 1734.3 110 2460 677.5 71
ir Conditioning Set Temperature 24°C 1130 887.5 99 2480 60.8 248
IHlumination Load Based on the content of the store design 1% 14464 0 3030 216 i
Hminatio (The operating rate is 100%) 1290 3582 95 3130 408 85
Outlet Load Based Ththe Cumjm Uftth.e :g;e design 2080 12452 102 3350 19495 65
(The operating rate is 60%) 210 6975 2 3450 674.1 3
Personnel Density 0.25 person/m2
2360 1091.8 58 3540 522 163
Human Body Heat Generation 119 W/person (Total Heat) 2450 554 86 s 1002
0.18
28
— s
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/ \ 526
5
/4 N\ g !
. g 1 )
g ) ,/
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/ NN = f e
2 - ]
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PAC Air Conditioning Set Temperature[°C]
Figb  Relationship between PAC Air Conditioning set
Temperature and Inlet Temperature
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Diurnal change of relations between indoor temper-outdoor temperatures and thermal
control use during cooling season and natural ventilation season

Offl | B B (CRERASLRZFRT)

fiE B 7 CRIRASLRT)

Akiho MAEDA*1 Noriko UMEMIYA*1

*1 Osaka Metropolitan University

We measured thermal control use and the thermal environments in 10 units in Osaka from summer to the natural

ventilation season (NV). Also, we analyzed the relation between indoor and outdoor temperatures and thermal control use.

1) The rates of thermal control use for the same temperature differ depending on the time of day. 2) Seven dwelling units

chose the same adjustment behavior, even in different seasons. Comparison with the Adaptive Model revealed that 3) the

NV is closest to the comfortable temperature, and 4) the greatest change indoor temperature relative to outdoor

temperature occurs at the late cooling season.
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H> 160 47 21, 000 FROFRAET — 2 DA X2 Zira b &
(2. BRI 3 T H AV RR & BN
IR CHIEER A D Z L A7~ L P, ASHRAE <> CEN
DOEEIZERHIN TN D, L ZATRIZTRLF—
EHEOTRITIX, KEEELIMNT, B EERE
RS AT DOMEREOIED, FEEH T 72 b BIEEH O
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Study on the Electricity Consumption by Air Conditioning Eqmpment for CO2 Emission Reduction
Strategies in University Buildings
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With the aim of extracting effective information for energy conservation plans in university buildings, the characteristics

of time variation of electricity consumption were analyzed by using the measurement data in Kobe University. The

breakdown of electricity consumption was specified as base, lights and outlet, and air-conditioning. The characteristics of

air-conditioning electricity consumption is revealed by cluster analysis using the measurement data.
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Fig.9 Electricity consumption intensity obtained by cluster
analysis at Administration Office
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Air-Conditioning Load by Gravity Ventilation in Stores with Their Fronts Open

Estimation of total air conditioning load in summer and winter
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To evaluate the effect of AC (air-conditioners) airflow on the ventilation load by opening storefronts and the effect of

narrowing opening area, CFD analysis was performed for models (dimensions determined based on field survey). The

airflow from AC outlet on the ceiling blocked intrusion of outside air when cooling and encouraged outflow of indoor air

when heating. When the distance between AC and the opening changed from 1.5m to 0.5m, cooling amount required to

achieve the same indoor temperature was reduced by 13.2%. When top 30% of the opening was covered, that was reduced

by 37.6% (cooling) and 64.9% (heating).

[ZL®IZ

ORETIE, EHOBERFCAMOERERFCH->Th,
JESEDBR O E & B L= F £ E 2 L Q0 D/ N B4 %
K< HIZT S, ZO%E, B ENOREAEICLDHR
BRSOV, WIRFEAREIIN L T D, ZAUTHIET
TAMTHLD, JELESIATIER T OIIES T
RN EEDND, EBEAERKITHR IS TS
ICRHENATRECTH D28, JHEPNICERE S 728 ok
LAIEOBE DM B - S ) R SR %
FIELTWEZENEZ LD, ARSI L KT
FTHERLE LT, S|RLE DT h—7 23999, BIOES
JERINZ 7% ST RE OLERNOBEGEA « AMEDOFEE) DiZo
WC, FEERH LAWY IR GRITIC BT AHL0
PN ONNZDUNTIRFT S TN DS, ZEFRRED 5 DIRHY
LA & B S =B D & L7 e EIR O BRI
WTHRT L2 B DR B2, & 2 TARITIE, EED
PAISEC ISV DRI FE S W CTERR L 72 B ST T v %
W, RN &R VR ZE M O O B IREIZ D
W CERGINT 21TV, 22 OFIED SR OB 0% I
U7 MR~ R E TR E A ST L, SO
L DMK A OISy & EEIICHRET 5 & L big, B
HO—#ZIES Z LI X Y B TRE R AT 2 HEE L, K
FOITENER AT T B A fRHET 5 2 & 2 BT

1. HETMAOEERICEITHEERE

202346 A 5 H~12 H, 77—/ — RO/ NS
RN S TN G 3 PG 2 BT ENICRE ST
ZEFRECBR O ORI A TR U7, SRR H IS, )54, ¥,
BAC (BHONE, B S, B O SRR S AUzl
SO ORAR) , FEZRBH O3 & e b\ 2k &
Ol L Uiz, ~HE, 7l Shiaicid b—y—ih

FERHWT, ZNLISNOGEITZSEO R E S 2 5L
LR L7 BN K » CTHERE LT, £72, 28120
MG EZ IR LT,

BB E CHOZBM LI EEFHEL TS
FEH T EIZ A, WIZEREIELZ OMMOIFERECTIIBAAL
L CWDEIGH/ NS D72 (Figl), BE D OEITIESC
KoTHEA Th-o7228, BIOOE &I < DIEHTH
275m R CTh o 7c, 253 & B R oo FREE 38
3.0m THo7223, #1.0m OJEH L H -7 (Fig),

40

EN)LI I H H
5 20 I
s}
é 18 H = B= I:ll
Restaulant  Grocery  Clothing Others
store store

mStreet A EStreet B mStreet C  (white : open)
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Fig.3 The model used in CFD

Table1 CFD conditions (cooling)

Type Steady
Turbulence model Standard k- €
Total mesh number Approx. 3 million
Floor Ad_iaba.tiC
Logarithmic law
.. Adiabatic
Indoor Ceiling Logarithmic law
Adiabatic
Wall Logarithmic law
No heat generation
Floor Adiabatic
Logarithmic law
Virtual
outdoor | Heat transfer | 6 1 wy2 -«
space oundary coefficient
surface Outdoor temp 30°C
Logarithmic law
Flow rate 250 m¥/hx4
Power 3.5kW
AC Outlet Angle 450
Area 50 mmx500
Inet Flow rate 1,000 m*h
Area 500 mmx*500 mm
Pressure reducing panel Przsrzgre 100 mlgi? 00 mm
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Fig4 Velocity and temperature distributions
for the reference case (cooling)
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Table2  CFD conditions (heating)
Virtual
outdoor Boundary Outdoor 500
surface temp
space
Flow rate 500 m*hx4
AC Outlet Power 10.0 kW
Angle 35°
Inlet Flow rate 2,000 m*h
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