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Performance Evaluation of Kitchen Ventilation System in Commercial Kitchen
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In the commercial kitchen targeted in this study, a ceiling air supply type replacement air-conditioning system has been

introduced in order to achieve both comfort and energy saving of the kitchen. In addition, ventilation rate control

according to the gas flow rate and current value of kitchen equipment is adopted. In this study, the comfort of the kitchen

and the effects of the installed equipment were examined based on the measurement of the thermal environment,

interviews with cookers, and the results of system operation.
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Table.1 Kitchen overview

Form Company cafeteria(Number of meals =800)
Floor space Main kitchen70.08mi, Washing room18.18m
Business hours|8:00-10:00(Breakfast), 11:00-15:00(Lunch). 17:00-20:00 (Dinner)
Area Main equipment name Heat Number Consumption
source (kW/Number)
Gas rotary kettle Gas 1 30.2
Steam convection oven Electrical 1 20.2
Rice cooker Gas 1 27.9
Main Kitchen Hot cooker Electrical 1 4.5
Electromagnetic cooker Electrical 7 5
Gas fryer Gas 2 10
Electric griddle Electrical 1 9
Electric boiled noodle machine Electrical 2 4.6
Washing room |Dish washer Gas 1 52.3

Electromagnetic cooker
Electric griddle Electric boiled noodle machine
Electromagnetic cooker | 'Hot cooker
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Fig.5 Thermo-hygrometer installation position
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Fig.8 Equipment load factor(Main kitchen)
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Loca corrosion till often occursin Carbon sted pipes and Copper tubesWe have been thinking thet it isthe cause of
"making the garting point of the corrasion" for occurring the Loca corrasion by our studies. So We are considering
using an Anion Exchenge Water, which the corrosive anions such as chlorideions and sulfate ionswere replaced to
bicarbonateionsfor preventing the Loca corrasion.In this report we show the summary of abackground, the way for
Corrasion Prevention in this sudy, and some examined data.
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Evaluation Study on The Variable Control of Cold Water Temperature

in The Large-scale Office Building
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This study is reported the reduction effects of energy consumption for heat-source systems that automatically raises the

supplying temperature by the variable control of the cold water temperature in the large-scale office building.
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Performance Verification of a Heat Source System and Primary Energy Consumption
Analysis , Utilizing Central Monitoring Data
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An energy consumption at a heat source fasility must reduce by energy-saving method for CO2 emission reduction.

With that purpose ,

It is necessary to know the situation of facilities utilizing central monitoring data. In this report, an

operation situation of current facilities is verified by probability density and the trend of the heat load factor. and energy-

saving method is examined .
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Evaluation of characteristics of trace substance transport in Harima-nada by using regional ocean

modeling system
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In Harima-nada, oligotrophication has been of increasing concern. In this research, we analyzed the characteristics of
trace substance transport in Harima-nada. ROMS (Regional Ocean Modeling System) successfully captured seasonal
variations of surface water temperature and salinity in Harima-nada. Forward trajectory analyses were used to evaluate
the characteristics of trace substance transport. Each forward trajectory started near the estuary of Kako river, which has
the largest basin area among the inflowing rivers of Harima-nada. The results indicated that about 80% of trace substance

released near the estuary remained within Harima-nada for 30-day period after the release.
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Effect of Layout of Retro-Reflection on Solar Radiant Reflection Characteristics of City Block
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The purpose of this research is to evaluate the effect of layout of retro-reflective (RR) materials on solar radiant reflection

characteristics of city block by a model experiment. We carried out comparison of the distributions of both incident and

reflected energy between combinations of installing materials to both the exterior building wall and the ground surfaces in

each case by using the model experiments. From the investigation, it was found that installing the RR materials to the

building and the ground surfaces improved the solar radiant reflection performance of the city block, and also strengthened

the directivity of the reflection.
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Suggestion and Verification of Improvement Focusing on Building Height and Open Space
for the Environment in the Traditional Residential Area
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The purpose of this research is to propose the shape of buildings and open space in the urban area where different height-

restricted areas are mixed, considering the architectural planning viewpoint and the landscape policy viewpoint. In the

previous report, the wind environment was investigated by wind tunnel experiments, and the accuracy verification of CFD

analysis were conducted. In this report, the improvement measures are proposed, and a detailed verification considering the

temperature using CFD is conducted. Then, the effectiveness of the proposed model is evaluated by quantitative analysis.
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Ventilation Design Method of Buildings Located in High Density Block Area
(Part 4) Consideration of Reynolds Number Effect based on Wind Tunnel Test and LES
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The objective of this paper is the validation of Reynold number effect for some scaled models under 10m/s of approaching

wind. This paper first shows the results of the wind tunnel test to obtain wind pressure coefficient and wind velocity

between different scale building models. Based on a study varying modeled buildings scale(3-scales), a correlation between

scale and Reynolds number is to be shown. Then, the result of CFD by LES compared with the experimental value, such as

wind pressure coefficient and wind velocity by wind tunnel test, is to be shown.
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Table.1 Outline of CFD Analysis
CFD Code Fluent19.2
- | Inlet Profile
Turbul Model Large Eddy Simulation
urbulence Mode!
Smagorinsky-Lilly Model(Cp=0.1) SN
Algorithm SIMPLE N
Discretization Scheme for . .
dvection T Central Differencing
advection Term
Time Step Size 0.001sec. (1000Hz)
Time Step 5000
Inlet | Velocity: Profile(Experimental value) I Target Model
Boundary Condition | Outlet Outflow
Wall Two Layer Model of Linear-Log Law i
t t
1/1000 2,597,400 _5 0 1 1 1
Total Number of Cells| 1/500 4,374,400 x/L[-]
1/250 4,327,870 . . . . .
4 Fig.9 Schmatic cross-section for LES simulation
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Study on Convective Heat Transfer Coefficient Distribuion

on Urban Building Surface by CFD Analysis

OdbR  HEH CRBRRSE)
W gk CRBRS)
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E=E /K UK CRBORS)

Haruto KITAKAZE™ Jihui YUAN"
Toshio YAMANAKA"™ Tomohiro KOBAYASHI™
"' Osaka University

In recent years, urban canopy models have been developed for the purpose of more accurately predicting phenomena
specific to urban areas such as the urban heat island phenomenon. In the urban canopy model, the convective heat
transfer coefficient is a parameter that determines the surface temperature outside the city, more appropriate boundary
conditions are desirable in predicting the outdoor environment. However, the logarithmic law of temperature
differs in the way heat is transmitted depending on how the elements near the wall are divided, resulting in different
analysis results. Factors that affect the convective heat transfer coefficient include wind speed, the difference
between the surface temperature and the air temperature, etc..In this study, a preliminary study on the effects of
mesh division on the surface temperature and convective heat transfer coefficient is conducted by the k-¢ model.

[ZLC&HIZ

U, o e — T A 72 KBS/ & O EA
DERE L0 EREEICTHT A2 L2 E L CTHTER
BETADEEIN TS, BHREET VIZHW T
WM RIS DIRE ORGSOV TIXiE Y 72 ik
DL L TB O, BEHICfEBMaERZ2 —~ClE L
TofEHT B S A B D, xHREMAERITE s R iR %
ERETHNRIG A= —=THDHI0, BARE K NENE
B O TN L T L 0 #M2eE REENEE Ly,
S BICHAMEERICET 2N I3 EGE, RimiEE L
RIBDOEAT 2 ERFTFT NN, FRTOFEL T
FICRR LIBNTE & A S,

AWFZEILAR T 2 1 O K i YRR O FEPE Oz & H 1)
L. FIBREL LTCkeETMITEBWT, IZLHDITA Y
¥ a iy ENT K D REIRE R OSHR MR ERIC b 2 5 P8
WCOWT PR 2TV, £0 9 2 THGE, REEE L

O\
WL

AR D2 AT 3 AT HUE Y R T O XHREVAERICE 2 5
WBE EENICRE LT,

1 Ay anBck3FED TR

1.1 BfTHE

Fig1 12 T fii & &t 12 B8 2 f# A1t 3k % o8 7,
80mx80mx40m DE KA EM LHE L, A v ¥ a@n
R K OB A, MR ERIC T B 2 et

Table 1 Analysis condition

CFD code STREAM V14(RC2)
Turbulence model Standard k-& model
Algorithm SIMPLER
Discretization scheme QUICK

Area of CFD analysis X(4800m)xY (900m)*Z(400m)

Fixed temperature, Power law

Xmin (Exponent recipracal(n)=4)
Xmax Natural outflow boundary
Boundary Ymin Fixed temperature, Free slip
condition Ymax Fixed temperature, Free slip
Zmin Fixed temperature, Free slip
Zmax Fixed temperature, Free slip

Fluid-Solid Temperature power law, No slip

Weather condition July 31st,12:00, in Osaka

Sunny Day
Solar position Altitude:79.04°, Azimuth:0.00°
la
SO_ r Direct solar radiation 658W/m’
condition
Diffuse solar radiation 236W/m’
Indoor preset temperature 24°C
Outdoor temperature 30.6°C
Wind direction West

Table 2 Analysis case in preliminary study

Apploach
flow

Analysis case Casel Case2 Case3 Case4 Case5
Mesh size[mm] 50 100 500 1,000 2,000
Number of mesh 2014220 2786900 1,190,640 409,248 130977

Maximum adjacent mesh

. . 1.2 1.1 1.1 1.1 1.1
size ratio

Fig.1 Analysis area in preliminary study
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Table 3 Analysis case

Solar reflectance change case

Solar reflectance[-] 01 02 03 04 05 06 07 08 09

Wind speed[m/s] 3.0

Wind speed change case

Solar reflectance[-] 0.5
Wind speed[m/s] 1.0 2.0 3.0 4.0 5.0 6.0 7.0
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Study on light environment of the agricultural facility for high floored sand cultivation
-Survey and improvement measure of distribution of solar radiation
on the lower column of cultivation bed-
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Yuki MIYAKE"'  Minako NABESHIMA*! Masatoshi NISHIOK A *!
Yoshiyuki OOHASHI*?  Yasutaka KITAGAWA *2

*1 Osaka City University *> TORAY Construction Co., Ltd.

In recent years, high floored sand cultivation which has high productivity and workability has attracted attention, however, there is not

enough information about the light environment in a plastic greenhouse for high floored sand cultivation. In this study, both inside and outside

solar radiation are observed and propose an estimation method of inside solar radiation based on outside one. Additionally, the effect of putting

reflector toward lower shade part of stacked sand bed is examined. As a result, it is confirmed that the harvested amount of crops is increased

due to the increase of solar radiation.
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Fig. 1 The floor plan of the plastic greenhouse
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Fig.2 The cross section of the plastic greenhouse
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Fig.3 Flowchart of model construction

Ity out
Ky = —————— Eq.(1
Tt ™ ], x sinh ()
KDt = _04‘3 + 143KTt (KTt = KTL'C) Eq(2)
Kp: = (2.277 — 1.258sin h
+0.2396 (sin h)2) Ky, Eq.(3)
(K7t < Kree)
Krec = 0.5163 + 0.333sinh
2 Eq.(4)
+ 0.00803 (sinh)
Ipy = Kpe X 1o Eq.(5)
Ist_out = Ith_out — Ipy X sinh Eq.(6)
ly =cosa =coshcosA Eq.(7)
l, =cosfB = —coshsinA Eq.(8)
l; = cosy = cos(m/2 — h) Eq.(9)
cos 0 =lw; + Lw, + l3w, Eq.(10)
X—-XP Y-YP Z-ZP
= = =a Eq.(11)
L I I3
wi X +wY +wsZ =a Eq.(12)
Iy, = Ipb_out X Ty X ¢y Eq.(13)
T, =-5%X10"8x0*+5x107¢x @3 Eq.(14)

—2x107*+1.4x 1073 +
0.892)

ISH_in = ISH_out X Ty, X Ry X ¢y Eq.(15)
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- Eq.(17)
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_ i( X oo X Eq.(19)
AN Cr RN
+ Y tan-1 Y )
VYZ+1 n VYZ+1
X=x/Z Eq.(20)
Y=vy/Z Eq.(21)
Iy ina = {1 — (C1+Co4C3.C} sy in Eq.(22)
Kry Clearness index
Iy Solar constant (<1382 W/m*)
Ity out Outdoor total solar radiation (W/m®)
Ipy out Outdoor direct solar radiation (W/m®)
Ish out Outdoor sky solar radiation (W/m?*)
Ipy Normal direct solar radiation (W/m*)
h Solar altitude
A Solar azimuth
I, 0L, L Solar direction cosine
W1 W2, W3 ‘Wall normal vector
Ty Transmittance of vinyl
Ipy in Indoor direct solar radiation (W/m®)
Isy in Indoor sky solar radiation (W/m®)
6 Angle of incidence on vinyl surface
iTH in Estimated Outdoor total solar radiation
Ity in Measured total solar radiation (W/m?)
R Sky factor
cy Characteristic value of the plastic greenhouse
N The number of date
T Transmittance of grafting scaffoid of the upper bed
Cy View factor
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Sky solar radiation of the bottom bed (W/m*)

Grating scaffold

Fig. 4 Coordinate setting Fig. 5 Division method of

the upper bed
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Outdoor Experiment on Cooling Effect of Evaporating Panel of Moisture Permeable Waterproof
Membranes

O+ F (RBrizR) HiH AR (RPN R)
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Shohei FURUKAWA™*1  Shodai ICHII*1 Masatoshi NISHIOKA*1 Minako NABESHIMA*1
*1 Osaka City University

As global warming progresses, urban heat island phenomena are likely to degrade the summer heat environment. As an
adaptation measure, this study proposes an evaporative cooling method using a moisture-permeable waterproof membrane.
The concept of the evaporating mechanism is to store water inside a moisture-permeable waterproof membrane designed in

a bag shape and evaporate it from the bag surface. In this article, the effects of the evaporation panel made of the moisture-

permeable waterproof membrane in an outdoor environment is verified.
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Figure 2 Diagram of heat balance (with water)
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Figure 3 Diagram of heat balance (without water)
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Figure 10 Time change of two glove temperatures (October 10)
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Study on Urban Environmental climate Map in Street Canyon
for Countermeasures against Extremely High Temperature

OKR A & % (MR ok ge g (e oK)
Mai OKUBO *!  Hideki TAKEBAYASHI *!

*1 Kobe University

Currently, specific plans to introduce adaptation heat island measures in the urban area of Kobe city are being studied in
order to cope with extremely high temperatures in summer. In this study, a method to identify the priority location in the
Sannomiya urban block was analyzed to effectively introduce a heat island adaptation measure according to urban block
characteristics. Information on countermeasures for extremely high temperatures has been prepared by the analysis results
of the wind and radiant environment in the actual urban block using building shape model data, creating an urban
environmental climate map in the street canyon, and evaluating the characteristics of the current outdoor thermal

environment.
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Fig.6 Distribution of trees

Table.1 Ratio of tree canopy area in each study area
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Numerical Analysis of Heat Balance of Isolated Tree in Hot Environment

AKH BN KRB
Kento NAGAT*1

AT #E— (KL
Shinichi KINOSHITA*1 Atsumasa YOSHIDA*1

HH O EBIE CRBRFSIRS)

*1  Osaka Prefecture University

Numerical analysis was performed on the daily heat balance of isolated trees under heat weather conditions. Net radiation was

estimated using the Ross’s radiation transfer model, latent heat was estimated using the Jarvis model, and leaf temperature was estimated

from sensible heat. Latent heat was about 70% of net radiation during hours of high solar radiation. However, due to overestimation of

the amount of transpiration, the amount of latent heat exceeded the net radiation during periods of low solar radiation. It was found that

the heat balance of the whole tree was greatly affected by the inside of the canopy.
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Table. 1 Leaf radiation characteristics.
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Wavelength | Reflectance | Transmittance Emissivity
PAR 0.1 0.1 0.8
NIR 0.4 0.5 0.1
FIR 0.1 0 0.9
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Table.2 Conductance parameter

Parameter Value
Jsmax 0.365 [mol/m?s]
a 0.012
b 0.021
To 28.3 [C°]
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Fig3 Comparison between measured and calculated

conductance.
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Fig.4 Weather condition (temperature and relative humidity).
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Fig.5 Weather condition (horizontal solar radiation).
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Fig.6 Tree heat balance in a day.
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