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Performance Evaluation of Natural Ventilation System for High Rise Office Building

(Part 1) Evaluation of Natural Ventilation System with using Voids by Airflow Network Model
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This study is aimed to evaluation of energy conservation and thermal environment for natural ventilation system in high

rise office building. In this paper, we report performance evaluation of ventilation volume by airflow network model for

the cross ventilation system and natural ventilation system with using voids.
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Perfomance Evaluation of Natural Ventilation System for High Rise Office Building
(Part 2) The Shape Examination of Natural Ventilating Unit
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This study is aimed to " Natural Ventilating Unit". In this paper, we compare four types of shapes and report the

effects such as coefficient of flow quantity.
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Table.1 Difference in Pressure and Quantity at the time of the Pressurization
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Fig.5 Pressure and Quantity Diagram at the time of the Pressurization
Table.2 Difference in Pressure and Quantity at the time of the Decompression
EAHZE [Pa] 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
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Fig.6 Pressure and Quantity Diagram at the time of the Decompression
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Table.3 The Outside Mean Wind Velocity and Direction of
the wind at Osaka City

:Fﬁ]@’/zm Table.4 Difference in
18 mg,; 7| Pressure and Wind Velocity
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A Study on Semi-Displacement Ventilation using Radial Wall Jet
(Part 9) Effect of Heat Load Distribution on Turbulent Thermal Diffusivity
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The Impinging Jet Ventilation (IJV) system is an air-conditioning method to form thermal stratification. This system

mixes air more moderately within the occupied zone than the Displacement Ventilation. The final objective of this work

is to establish a simplified prediction method of vertical temperature profile based on the Block Model. A parametric

study on interior heat load is conducted by CFD, and the appropriate turbulent thermal diffusivity for the Block Model is

determined. Because this is of great importance on vertical temperature profile, a method to predict appropriate diffusivity

based on design parameter is proposed.
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A Study on Semi-Displacement Ventilation using Radial Wall Jet
(Part 10) Effect of Ceiling Height on Turbulent Thermal Diffusion
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The Impinging Jet Ventilation (IJV) system is an air-conditioning method to form thermal stratification. In this system, the

air within the occupied zone is moderately mixed if compared with Displacement Ventilation system. The authors aim to
establish a simplified prediction method of vertical temperature profile based on the Block Model. This paper analyzes an

impinging jet ventilated room of relatively large ceiling height, and explores an appropriate method to give the turbulent

thermal diffusivity which plays an important role in the Block Model to predict vertical temperature profile.
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Table 1 CFD Analysis Condition

Exhaust Opening
(Outlet Boundary) CFD code Ansys Fluent 17.0
Turbulence Model SST k-w Model
Radiation Model Surface-to-Surface Model
Heating Elemen y 1.\1g(.)r1thm SIMPLE
(Heat Flux) Discretization Scheme
. QUICK
Symmetry Plane for Advective Term
Casel Case2 Case3 Case4
Tulet V [m/s] 4.716 2.358 1.179 0.786
nle
k[m¥s?] | 0334 0.083 0.021 0.009
Boundary o [1/5] 0.717 0.359 0.126 0.120
Condition Outlet V [m/s] -0.463
Walls Room Walls : External Temperature
(Heat) Heating Element Surface : Heat Flux
Walls Symmetry : Free Slip
Bottom End of Supply Duct (Velocity) Other Walls : Linear-Logarithmic Blending Law
[mm] (Inlet Boundary)
Total Number of Cells Casel Case2 Case3 Case4
Fig.1 Calculation Domain (Casel) 2,731,884 | 3,172,730| 3,747,252 | 3,992,738
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Table 2 Equations solved in the Block Model

Airflow rate balance of wall downflow

Airflow rate of plume

1 5
V, =0.005 x> x(h+h, )5

Airflow rate and heat balance of plume block

V,(I+1,L)-V,(I.L)+V,,(I,L)=0
[Top block]

Y CooV, (1L L), (1+1,1)-T, (1 L)+ Y. C, H,B, (1 LT (1)-T, (1,1)}=0
[Medium block]

Y CopV, (LI (1L L) =T, (LL)+ Y C, oV, (1 L0T(1)-T, (1. L)}

Ly ¢, H,B,(1,LYT(1)-T,(1,L)}=0

[Bottom block]

S €,V (LT ()T, (1. L)} W+ Y. €18, (1LY (D)7, (1.L)}=0

Airflow rate and heat balance of room block

m

S AV LK)~V (1 K+ V(D)= (1)=3 V, (1LL)+ V(1 +1)-V.(1)=0

[Top block]
Kz: C, oV, (LKW, (1K)-T(1)}+ LZ. C,pV,, (LT, (1,L)-T(1)}+ C, oV, (1 + )T (1 +1)-T(1)}
+ DA T +1)-T(D)}+ @, AT, ~T(D}+ Y. C 1, B, (1 LYT, (1.L)-T(1)}=0

[Medium block] B

ﬁ €,V (LKWT, (1, K)=T(1)}+ C,pV. (1 + T U +1)-T (1)}~ C, pV (1T (1 -1)-T(1)}

+C,(N)4,{T(1 1) -T(D)}+C, (1 +1)4,{T(1 +1)-T (1)} + z €, H,B, (1LY, (1,L)-T(1)}=0
[Bottom block] -

z C,pV, (L KNT, (1.K)=T(1)}+C,p¥, (T (1) =T (D} = C, pV (D} (1 -1)-T(1)}

+C, ()4, {T(1 -1)-T(1)}+ a. 44T, -T(1)}+ LZ". C,H,B, (1, LYT,(1,L)-T(1)}=0

[Heat transer coefficient by turbulent diffusion]
Cy=a,xC,p[H, Cyp=10
* The term with underbar is 0 if V/, indicates the outflow from the block.

Nomenclature

V, + Air flow rate of plume [m’s] V., * Supply air flow rate [m’/s]

V,, *Entrainment air flow rate from block [m’/s] V,,  Exhaust air flow rate [m"/s]

V,, * Inlet air flow flom of wall down flow [m?/s] V, : Vertical flow rate between room blocks [m®/s]
¥, : Mixed wall down flow [m"/s] T :Room block temperature [*C]

V,,, *Outlet air flow to wall down flow [m's] 7, : Plume temperature [C]

V., * Vertical flow rate of mixedflow [m’/s] T, * Temperature of wall down flow [*C]

T,
w
h
h, : Distance to virtual point heat source from floor [m]
B : Circumferential length of heating element [m]

. . . . 5.
C,p * Volumetric specific heat of air [J/( m’-K)]

. * Supply air temperature [C] A, * Area of boundary surface of block [m’]
: Heat generation rate of heating element [W] H, : Height of one block [m]
* Height above the floor [m] B, : Circumferential length of plume[m]

* Heat transfer coefficient between blocks [W/( m*+K)]

: Heat transfer coefficient around plume [W/( m’-K)]
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Prediction of Natural Ventilation Rate for Mid-to-High-Rise Office Buildings

(Part 1) Effect of Cp Value Input Data for Shaft-Type Natural Ventilation System
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The final purpose of this work is to propose an estimation method of natural ventliation rate for mid-to-high-rise office

buildings. In this paper, natral ventilation rate of an existing office building is evaluated by flow network model which uses

the wind pressure coefficient (Cp value) obained from the wind tunnel measurement under two conditions of city block

arrangement, i.e, actual city block and simplified city block. Here, the latter is assumed to be generalized Cp value data.

The difference in estimated flow rate between two methods regarding Cp value is finally shown.
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Fig.8 Cp Value Profile of Actual City Block Condition
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Fig.9 Cp Value Profile of Simplified City Block Condition
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Fig.7 Cp Value of Model 1, Model 2, and Model 3 obtained from Wind Tunnel Measurement for Simplified City Block Condition
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Ventilation Effect of External Wind Turbulence for a Room with Multiple Openings
(Part 5) Simplified Prediction Method of Flow Rate for Small Wind Pressure Difference
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General predition method of wind-induced ventilation rate cannot work well for a room with multiple openings of the

same order of magnitude of time-averaged wind pressure coefficient (Cp value), because influence of the wind turbulence

cannot be considered. This work aims to evaluate ventilation performance due to turbulence. This paper presents the

flow rate of a room with two openings for several cases of small wind pressure difference by using LES. The flow rate is

evaluated based on the instantaneous velocity at the opening, and a simplified prediction method of the flow rate is shown.
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' - / NS Table 2 Summary of CFD Analysis
Openingl . Openingl Turbulence Model Large Eddy Simulation
Opening2 CFD Code Fluent 15.0
':(> E’ X ':(> E’ X Algorithm Implicit method(SIMPLE)
Wind . Wind Discretization Scheme for Central Differencin
Opening2 Advection Term 9
— \ Time Step 0.0005 [s]
A Transition Term 2,000 time step (=1.0 [s])
(a) DS (a) SS-L Inlet 1/5 Power law(Smirnov's method)
l‘: =\| Boundary Condition | Outlet Gauge Pressure :0 [Pa]
ing Openingl Walls Two Layer Model of Linear-Log Law
= . Openingl ? é\*"r CasyeL—A Casel-B . Casel-C
o 1,400,229 | 1,433,465 | 1,457,701
Ivf% E{ I] l;x T(>d E’X "%} SS-L "CaseL-D | CaseL.E | CaseL-F
in S~ ‘ in -
" Opening?2 Opening? " Total Number of Cells cor 1(’:5:5(2'1:?2 165;234e’:|i?|(3) 105312;?3
1,526,425 1,362,560 1,369,615
(c) SS-F (d) SS-B SS-B CaseB-A | CaseB-B | CaseB-C
Fig.2 Studied Cases of Opening Condition 1,526,425 | 1,362,560 | 1,369,615
Table 1 Studed Cases and Results Obtained from CFD
- Central Position of Opening (X,Y,Z) [mm] s Q,_[m/s]
Description Case Opening/1 Opening?2 ACP ]| Opp [ | Qor [MS] Daish et al. | Present Paper
Case0 | L=100 (0,100,-100) | R=100  (0,100,100) | 0.000 |0.30435 | 0.00186 | 0.001360 0.001720
Case0-1 | L=80 @ (-20,100,-100) | R=80  (-20,100,100) | 0.000 [ 0.29861 [ 0.00166 0.001348 0.001711
Case0-2 | L=60 (-40,100,-100) | R=60  (-40,100,100) | 0.000 | 0.29117 | 0.00148 | 0.001331 0.001680
Case0-3 | L=120 (20,100,-100) | R=120  (20,100,100) | 0.000 | 0.32730 | 0.00205 0.001411 0.001750
DS =) |: :| Case0-4 | L=140 (40,100,-100) | R=140 ~ (40,100,100) | 0.000 | 0.34661 | 0.00226 | 0.001452 0.001750
wind Casel L=80  (-20,100,-100) | R=100 (0,100,100) 0.039 [0.32315 [ 0.00181 0.001709 0.001816
Case2 L=80 (-20,100,-100) | R=40 (-60,100,100) | 0.110 | 0.30294 | 0.00160 | 0.002141 0.001839
Case3 L=80  (-20,100,-100) | R=120 7 (20,100,100) | 0.124 [0.37457 | 0.00203 0.002313 0.002013
Case4 L=80  (-20,100,-100) | R=130 _ (30,100,100) | 0.190 | 0.37457 | 0.00228 | 0.002644 0.002076
Caseb5 L=80  (-20,100,-100) | R=140 _ (40,100,100) | 0.256 [0.39931 | 0.00248 0.002963 0.002176
CaselL-A | L1=100 (0,100,-100) | L2=55 (-45,100,-100) | 0.021 | 0.33532 [ 0.00169 [ 0.001600 0.001811
_ _ | CaselL-B |L1=100 (0,100,-100) | L2=50 (-50,100,-100) | 0.040 |0.34783 | 0.00164 0.001763 0.001859
SS-L I;J> CaselL-C | L1=100 (0,100,-100) | L2=45 (-55,100,-100) | 0.058 |0.34783 | 0.00169 0.001886 0.001876
Wind Casel-D | L1=100 (0,100,-100) | L2=40 (-60,100,-100) | 0.076 [ 0.32949 | 0.00166 0.001973 0.001855
CaselL-E | L1=100  (0,100,-100) L2=35 (-65,100,-100) | 0.096 | 0.32949 | 0.00169 0.002095 0.001880
Casel-F | L1=100  (0,100,-100) L2=30 (-70,100,-100) | 0.114 ] 0.31512 | 0.00171 0.002179 0.001886
— | CaseF-A | F1=40 (-100,100,-40) | F2=40 (-100,100,40) | 0.000 |0.12604 | 0.00143 0.000875 0.001305
SS-F=1 CaseF-B | F1=30  (-100,100,-30) | F2=30  (-100,100,30) | 0.000 | 0.08666 | 0.00132 | 0.000726 0.001108
Wind L— [ caseF-C | F1=50 (-100,100,-50) | F2=50  (-100,100,50) | 0.000 |0.14915 | 0.00151 0.000952 0.001433
— | CaseB-A | B1=40 (100,100,-40) | B2=40  (100,100,40) | 0.000 | 0.12000 [ 0.00102 | 0.000854 0.001163
SS-B ';I> 1| CaseB-B | B1=30 (100,100,-30) | B2=30  (100,100,30) | 0.000 | 0.08355 | 0.00098 0.000713 0.001002
Wind L "caseB-C | B1=50 | (100,100,-50) | B2=150 (100,100,50) | 0.000 | 0.14729 | 0.00108 | 0.000946 0.001270
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Behavior of Droplets and Droplet Nuclei from Cough in Sickroom with Displacement Ventilation

(Part 1) Distribution of Particle Diameter and Velocity of Droplets from Coughing Machine
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With displacement ventilating in sickroom, droplet nuclei generated by patient's cough stay around occupied zone, which

causes the risk of airborne infection. Since cough is one of the infectious media, it is important to grasp the behavior of

cough to reveal the route of infection. Therefore, for the purpose of grasping the behavior of cough, The authors investigate

the diameter and velocity of droplets generated by cough, and clarify these distribution. In this paper, particle diameter and

velocity were mesured with coughing machine which imitates coughing of human.
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Behavior of Droplets and Droplet Nuclei from Cough in Sickroom with Displacement Ventilation

(Part 2) Room Distribution of Droplet Nuclei by Coughing Machine
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In sickroom, very high cleanliness and comfortableness is required in order to achieve both medical practice and medical
treatment life. In my research, we suggest that displacement ventilation is introduced to sickroom. But, when displacement
ventilation is introduced to sick room, droplet nuclei expired by coughing abides at the level of heads of human and an
infection risk increases. So, in this paper, particle concentration of droplet nuclei was measured in the room in order to find

room distribution of particle concentration of droplet nuclei.
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Space Scaling of Velocity Modulation in Separation Flow around Building(Part2)
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When evaluating the occurance of short circuit phenomenon of outdoor air conditioning units, non-stationary analysis

may be the best method in terms of information quantity and calculation percision to predict spatial-temporally fluctuating

flow field influenced by separation flow.However, Large Eddy Simulation(LES) which is applied the coarse computational

grid resolution can give inadequate results from the viewpoint of the accuracy and information quantity. Therefore,

understanding the scale of velocity fluctuation can be important before determining the grid resolution.

In this paper, the filtered velocity is obtained by applying spatial filters to the data of Particle Image Velocimetry (PIV).
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Controlling Method of Indoor Environment in Sickroom with Ceiling Induction Diffusers

(Part 4) Indoor Thermal Environment under Cooling Condition in Sickroom with Four Beds Analysis
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Ying LI"" Toshio YAMANAKA"' Hisashi KOTANI"
Yoshihisa MOMOI™" Kazunobu SAGARA™ Mari KURANAGA™

* ' Osaka University

In hospital wards, the odor from patients or diapers is often claimed, which can cause the adverse psychological impact

on patients or medical workers. Therefore, high quality of indoor environment in sickrooms is essential. In this study,

experiments using full scaled model room with four beds were carried out by the tracer gas method (using carbon dioxide,

C02), to verify the characteristics of the air-conditioning method with Ceiling Induction Diffusers on the ceiling(Cooling

condition was simulated). The investigation aimed to examine the influence of relevant parameters on the distributions of

indoor temperature. how examined parameters affect the indoor environmental quality in sickroom was turned out.
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Table 1 Measurement instruments

Instrument name Manufacuturer Amount
Data logger Cadac 3 Etodenki Corporation 8
CO2 recorder (TR-576) T&D Corporation 16
CO2 recorder (TR-76Ui) T&D Corporation 33

Table 2 Experiment conditions

Case Condition | Exhaust position | Positions of tracer gas | Curtain
Case 1 4EC-PR-C 4EC PR o
Case 2 4EC-IR-C 4EC IR O
Case 3 4EC-4B-C 4EC 4B o
Case 4 4EB-4B-C 4EB 4B @)
Case 5 2EC-4B-C 2EC 4B o
Case 6 1EC-4B-C 1EC 4B o
Case 7 | 1EC-4B-NC 1EC 4B —

P: Perimeter I: Interior B: Bed C: With curtain NC: Without curtain
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Fig. 5 B-B' section of experiment room

Table 3 Position of exhaust port

NO. | Item |Number of exhaust ports| Position of exhaust port
At the height of 50mm from the ceiling
A | 4EC 4 near the LED lighting
B | 4EB 4 At the height of 1200mm from the floor on the wall
At the height of 50mm from the ceiling
C | 1EC 1 . Lo
at perimeter and interior side
D | 2EC 2 |At the height of 50mm from the ceiling in the middle of 4 beds

Fig. 6 Positions of exhaust ports
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Controlling Method of Indoor Environment in Sickroom with Ceiling Induction Diffusers

(PartS)Mean Age of Air Distribution under Cooling Condition in Sickroom with Four Beds
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"'Osaka University

As a method of obtaining high indoor air quality in sickrooms, the authors propose the air-conditioning method with Ceiling

Induction Diffuser (CID). We experiment in full scale four beds sickroom installing CID to measure pollutant concentration with

using tracer gas. In this study, the author calculate the mean age of air with using step-up method under various conditions, and

compare these result by the vertical and horizontal distribution, and mean air exchange rate of room. The aim of this investigation

is to examine the influence of relevant parameters on the mean age of air, and understand the air flow pattern with CID.
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Table 1 Experimental conditions

Case Condition Exhaust position Curtain
1 4EC-4D-C O
2 4EC-4D-NC 4EC -
3 4EB-4D-C 4EB O
4 2EC-4D-C 2EC O
5 1EC-4D-C 1EC O
6 1EC-4D-NC 1EC O

(C :with curtain
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Fig. 4 method of obtain the steady-state value
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Fig. 5 Example of CO, concentration changes (center of the room)
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Fig. 6 Example of CO, concentration changes
(supply air, exhaust air, outdoor air)
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Table 2 Room average age of air and mean air exchange rate

T, =12.55
Condition <> n
Casel 4EC-C 12.26 1.02
Case2 4EC-NC 12.20 1.03
Case3 4EB-C 11.85 1.06
Case4 2EC-C 11.75 1.07
Case5 1EC-C 9.55 1.31
Case6 1EC-NC 10.41 1.21

34 FERAZERAIZ Y bDOFHERRERER

—RIIc, COEMNTEEEGOHEHICE 1, EA MY
JO—"TI&2 &7%%0, 1 XO/NSTFUSEIEHRIC K B
BN TETWVS EHIE I NS, BRI
(Table 2) & % & . Casel~Case4 TlF 1 FEEDHEIC % >
THEL, BAMANEI T3 LEZ25%, LAL,
Case5, Case6 DHFRIISEA: 1EC DIGEIZIEFEIC R W AR
HLUTED, ZOHAIE NI EFHL S HETT %,

4. FL&H
AT, PROEE - (LE, H—T > OEEDN, =B
ZEREAIRIC G- 2 BB DVWTHET L. LLROHIR
5B ENTE T,
D) FERCT i S RIS S 2 % 58I /NS WS,
PERIONIE NG 2 2 B LHIRI R Z 0,
2) PEI5&): 1EC TOMGIIRMERE B,
) H—T UWMAEZEEIE. PRRONHBKITDONMEIC K
LB KEN,
NH—T VWA DB EELDRNICIHOMNTE, h—T
VMDY & BRI RIS B,
HEBTHHLEFE 2=y McBWn Tk, HRXI%%
f 1EC LISV T2 LAHsh R | FEE R R Uz,
S1IE IV ATEIC K 2 285l OMETe. BEE KT O
RO BEHEBITIFMETH %,
HiEE
AWFED—E AR THE (FR) L OHFEMFRICKZEDTH D,
4 OEEZ M > TR W T A BRSSO 7 < &3 7z
LEd,
BENR
D) B, (hrhigk, el SRR, FHEMM, 22 KH
R LRIEES [ = MC K 2 BANERESIETEICE T 2098 (7
D 3) 4 RIRBICHET B MERENESMEEEICET MG, 25K
RN - A TSR AR SR R i SR L 20163
2) &5, (Ui, &S, BRH R, FHEAM, BokEH :
KA USRS = M & 2 BN B HI T34 2 0
7 (ZFD4) 4 RREWERICHESIINMED B - 285 ERER
WCRUX I B, 225G - B T2 8 i A it LR E S
i 20173

2420
2000 1EC 4EC
EC __4EC .
] 1 17
Wl 4 l |
— 500
i ) I o
£ 0
& 2420
= 2000
IEC.. 4EC 1HC 4EC
1500 i F i i
500 ;g
L 4wl d m ) ®
0 10 20 30 0 10 20 30 0 10 20 30 0 10 20 30
Air age [min]
—O— Case2: Exhaust position 4EC
0= Case6: Exhaust position 1EC
(1) Local mean age of air vertical distribution
N
13.0 | 13.6 | 12.0 | 10.7 11.1 | 11.3 9.5 9.8 4»
13.7 | 13.0 | 11.3 | 11.3 123 | 10.8 | 8.5 9.6
(a) 4 EC [min] (b)1EC [min]
(2) Mean age of air horizontal distribution
Fig. 9 Local mean age of air distribution
(Exhaust position: 4EC and 1EC, without curtain)
2420
2000
=
1500 1 i i
igl out l mﬁ? in withou J’(
lopo furtam i "~ curtain
J L N 4
cyrtain
— 500
£ el I = I o
£ 0
2 2420
T
2000
1500 — i ] i i
1thoutl i with | with (u .
urtain. | | Curtai cuftain | | without l
1000 curtain B
ol | i I
ZII =R I
0 = E fal
0 10 20 30 0 10 20 30 0 10 20 30 0 10 20 30
Air age [min]
—O— Casel: With curtain
—0— Case2: Without curtain
(1) Local mean age of air vertical distribution
i
159 | 14.1 | 11.4 | 10.6 13.0 | 13.6 | 12.0 | 10.7
16.1 | 11.7 | 8.8 9.7 13.7 | 13.0 | 11.3 | 11.3

(a)with curtain [min] (b) without curtain [min]

(2) Mean age of air horizontal distribution
Fig. 10 Local mean age of air distribution
(Exhaust position: 4EC, with curtain and without curtain )



A-12
BT — 2 RIEEZRAWERERFREOHEREDERRE (T 5 REMRH

Sensitivity Analysis of observation error on Accuracy of Source Estimation using Variational
Continuous Assimilation Method
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*1 Osaka University

Estimation accuracy of a data assimilation method depends very much on quality and quantity of assimilated
observation data. In this study, the impacts of quality and quantity of observation data were evaluated by the numerical
experiments, in which the several observation errors were added into observation data, and the accuracy of source
estimation were assessed. The impact of quantity (time and spatial resolution) of observation data was also evaluated. As a

result of the numerical experiments, it was found that the sensitivity to observation error increases with decreasing of the

quantity of observation data.

[FLHIS

TR, SENBREE T SRR LTGROl
L REDMAHEET D72 0DF4EE LT, Bl & Bl
fEAT AL S T T — 2 Ak L FH N D FHEANER
STV, L, T—HRILETEIT — 2 1S
T2 LD ITHAE T 2B 1IES 2 FETH LD, TOHE
TEREIE T T — 2 RUGIT I D87 — 2 OB« B2 <
BAFT 2, £ ZTARIFRETIE, BT —20H - &07
— X [RUGEOHEERS I S E B 2 d il S 5 720, 8l
HREEDKE S, BUNT— 5 ORPZER AT 22 L8
O —ATONWTT = [AfkiE L # T D8E =R %
ATV AR OHEERSE 2 Ll 5 2 & T, #EEHE
DOBERRAE 3 D R 21T > 72,

1. EHEMT—2EUEE

AL THWD T —Z [FUETEIE, Derberd) 358
WIS CRASE Lzl —Z [efkik (VCATR) %,
5 ANENOMHIFHEEICHEA T2 72 0IEE Lz
DT b, VCAET A RTTENEO—FETH Y, BHE
& HRIEORAED T fE AV IRk E EEL, =
NEBAERRAT OB RGN 2 B EIEE A FVWC
{ETET 5, VCAJETH B RHliB % & B IEHE 2 N 2 7=
BlhERE, Thent), RECRT.

|=l§{(g/p_§/p)T(g/p_g7p)} ...... )
20
S,,nJrl _ An+l,},n +ln+1¢ ______ )

ZIT, PIIBLIAIEE, WIEEMEER s R, @ 3EHI
BT bV THD, VIETHI, 7 MV OfGE BT
%o ATTREZ] n 1281 HEHAEIEZ M BREZ n+l 12
B DFHEMERY SVE RO DEBITINTH D, FHILH
2THD AP E VCA ENIIIT DIEETETH Y, 1M 2ME
IEOR %, gMEIEDZEM DA% 2T,
VCAEA W iH Y E DO RUEHEE 123\ ) T, 2(2)
DIEFEE, XQ)EWE DL TR E 07 o—n
O, FRWED Y —AH T D LRI LN TED,
VCA LTI, FHIBI A S IMbT D IETE~Y ML EER
KT 570, BVIRLHEAITY, AW CITIRL
HEOFEL LT, RO THRER TEZ V-,

¢k+l = ¢k + aﬂ ...... (3)

=,
2T, ¢kl kRFIH OV IR LEHRETRO LN HEEN
7 RVTHY, dIBARREEDDH/NTA—LThHD,
VCA JEDZEICOWNTIE, RS 2NZFELYY,

2. HUEEEROME

2.1 REDEEFHEDFIRE

BfEsEERL, LFOFIETITo 7,

D BEROIEGE R 2 VTS R = L—
3 U EATO, 15O IVIRE A & [ER/E) &5,

2) [EffE] o7 —2&HkEHiL, ErEEk
W T —42 ) L95,

3) AEEDWY, R OGO A ERR L, B
M LT,



A-12

4) MR EFRV T —4 ) 1 TEHRRE) 28
L&, EELsET BT —%) 21EkT 5,
EA T BT —% ) 1%, TBIHEEZE) OIS
DEEEET D OEEA LT B,

5) IEYE DIERAEHIR L CTEY 2 = L —va v %
1TV, BoNTEES, RESZHEE OYIEIE S 5
2o

6) HEEDOPIME & REE A5 E 22 BT — 4 | (2%t
LCVCAEEZAWET—XEHbammA L, BEY
i LVEGEHIRD THEEE ) #1585,

7) REEEt BT —% ) ZHWESEEIZON T
AR VCAEZA L, o HEEM % 6)
LT 5 Z & T, BHRREDOREATHMET 5,

8) BT —% | ORFZERIfBIE AT LI 5E12o
WTHERRIZ 2-4), 6-7) OBEMEZITV, BT —
K DWFZERfiME S OB % Tl 5,

2.2 BUER T O ESMH

BB I\ CIIFEEREM RN A RE L, T
EH, BESMIEEETHDL L Lin, £, HRWE
AT AL LTIRDH, T OREILEREG IR
B2 EGE Uz, IR E Fig.l \2Rd, XIHEHH
WIT ORI L O, WA 2RO 2 IREZEMTH D,
BEIPNICAL & TUBE AT L - P 2 RO E LT, *F5R6E
id 5cmx 5em DOBEE A v L2 B HWTCHER L Sh, £
v o DFENT 6240 TH D,

BAEfEhTIcIZA—7 ) —A CFD 9475 U Thb
OpenFOAM D/X— 5 2 23 1IZVCAIED T LAY X 4
Z B0 LT HV =, OpenFOAM [ A BRIAREIEIC L v i
FREREEERLT 5, *HREOBERA F—221E 1 Rk
FER 755k, 57737 VHOBHRA R — AT 1
UHEE L2, IR O BERCA 0 — A2 L A
EAA T —iEE NN, GLFTE T /U I TRENE k-¢
EFNE A, WE L ESDA 7Y 712i% SIMPLE
BRIV, BEBOHEICBWTIZ A LAT v T
01s &L, FHRIHIIL180s & L7z,

RIGFEB DB RSN A Tablel (v, 5B L=
e/ MER (10 cmx10cm) b EN S, £77,

M — & | 1 3AA O THIG S5, BT —4 |
DRFZERRARE 131% Tl 5,

2.3 TEfEE] FEHER
BAEFEHTIC L 015 DR 2 Fig.2 [ ORd, K

H L A7 BYGAZ A A~[AD D EFLTERR S TN D IEDY,

W ODORE LN D DI TN D,

F7o, BUEATIC X 0o TIEMME) RS %
Fig.3 [T, SNPTICTIAE LG ELE, FHRicih
o TR Lok S o, F4E LT2iGYE O K&y
RIS KD BAZ OB =AM 2728, —EhdEE
T DAL, RERIMTIRA SN TENETEER T 5,

Inlet

weGo

1.9m

ource

<
3
A
2.9m S o
< > 3

Y

o 2
w
e 5

outlet
%X

| 20m |

Fig.1 Objective room

Table.1 Boundary conditions

Velocity: 0.5 m/s constant

Inlet
Pressure: Zero gradient

Velocity: Zero gradient

Outlet
Gauge pressure: 0 Pa

Intensity: 0.2 g/s

Contaminant source Size: 0.1 cm x 0.1 cm

Emission: 1.0s (t=0 to 1s)
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Velocity [m/s]

Fig.2 Velocity field
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Fig.5 Estimated source distribution of (a) Case 1
with no error and (b) Case 1 with large error

0.0254
0 5 10 15,20 .25 30 35 40
time [s] 0.0253
(b) 7
=
0.014 W 0.0252
0.012 2
1| 14
0.010 Y 0.0251
T 0.008 ' i i i
2 0.006 0.0250 paifmailnnllni
® Sgeceeeepegeeeer
£ 0.002 T 0T OTDODTDDDIDDIO
5 oo SEEBSEELSTEESEED
§-0.002 wéi." “’EB wg‘j ng
-0.004
20.006 Case1 Case2 Case3 Case4d
-0.008 Fig.6 RMSEs of estimated source distribution
0 5 10 15 _20 25 30 35 40
time [s] & E X #
© 1) J. C. Derber. A Variational Continuous Assimilation Technique.
Fig.4 “Observation Data’ with (a) small error, (b) Monthly Weather Review, Vbl 117, pp.2437-2446, 1989
medium error, and (c) large error . . .
2) RRRAMC, TR, SR, SEHERITS, JIMAR. kT — 4
FUbEZE W sSNBREEHEEIC BT %0 (BB 2#) 3K
ERECEN N &, BIRGENRE WG, HEERE TCERMAUCIS S DIRESHEE ~ D, ZE50a1 - #74E1
HMETI 223, BT — & ORZERIEE D m W OEEIT L CHE bl 232, pp.23-30, 2016
VHEERE DR TSI S D Z E 2B LT, 3) MR, TR, SR, RS, VAR, BT —
EUbiEZE W SNEREEHEEICBET 2098 G 1) 2K
oo JCEFTRAUCIST DUREESHEE~DE M. Z27ifr - i L

AT AU EE AR A OB 2521 T 72 b DT P X Vol 223, pp.11-18, 2015



FAVET 4 72— ERNED CFD BNFEICET S8R

(£D7) FFEWESH LICBHT S5
CFD Analysis on Airflow in Room with Linear Slot Diffuser
Part7. A Study on Airflow in Non-Isothermal Condition
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Many building service designers predict to airflow pattern in room for the optimization of the diffuser layout design.

Today, they often use CFD analysis. However, there are some problems. One of them is too much computational time.

This is because that they need a huge number of computational grids to predict precisely supply jets from complicated

shape diffusers. The purpose of this study is to decrease the number of grids and computational time by P.V. Method and

Momentum Method. In this paper , I focus on airflow form linear slot diffuser in non-isothermal condition.
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Tablel Experimental Condition Table2 CFD Condition
Velocity(m/s) 2.0 3.1 Unsteady Analysis 3.2 Steady Analysis(small)
Airflow Rate (m?s) 259 (small) | 3.3 Steady Analysis(large)
Temperature Condition | Non-isothermal CFD Code ANSYS FLUENT 16.1 ANSYS FLUENT 16.1
Inlet Temperature (°C) 21 Finite Difference Scheme QUICK QUICK
Room Temperature (°C) 11 Alogritjm SIMPLE SIMPLE
Inlet Direction Vertical Turbulent Model Standard k-& model Large Eddy Simulation
Near-Wall treatment Enhanced Wall Treatment -
Subgrid-Scale Model - Smagorinsky-Lilly
Table2 PIV Condition Turblent Intensity 30% 30%
— Turblent Length Scale 1.5mm 1.5mm
Program Daivis8 3 Inlet Veliity s 2m/s
CCD Camera ImagerProX 2M e S1°C 21°C
Lzser Nd:YAG Laser Room Temperature 11°C 11°C
Laser Qutput S0mJ/pulse Floor Surface Temperature 11°C 11°C
Camera Frame Size [1600x1200pix Ceiling Temperature -
Sampling Frequency |14Hz
Sampling Time 21s
Algorithm Direct Cross-Correlation Method 7 —7nmut v — AP-750MVK-C) %\ THR
Recursive Correlation Method LS TR L7z, AU AU T 30 ~ 60 BRI
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Deodorizing Effect of Deodorant Mist Sprayed with a Misting Nozzle
(Part 16) Effect of Mist Diameter of Hypochlorous Solution sprayed from One-fluid Nozzle
on Concentration Decay of Indoor Methly Mercaptan
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In hospital, odor is basically reduced by increasing air change rate. If it is possible to decrease odor by using deodorant, air change

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

mist sprayed with a nozzle. In this paper, at first, the effect of the diameter distribution and the surface of mist on the deodorizing effect is

measured. Next, the effect of the relative humidity in the room on the deodorizing effect is measured. As a result, the surface of mist and the

relative humidity in the room have a big influence on the deodorizing effect.
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Table 1 Specification of two nozzles

previous nozzle I micro nozzle
Manufacture H.Ikeuchi&Co,Ltd
Model number 1/4M KB 80063N S303-RW | Mi12x1.5M
Spray pattern Hollow cone
Nozzle hole diameter 0.22[mm] 0.10[mm]
Fluid pressure 0.70[MPa] 6.0[MPa]
Initial mass flow rate of mist 2.00[L/hr] 2.35[L/hr] Spray
Spray angle 80[deg] angle{deg]
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Fig. 6 Decay of CH;SH & changes of temperature and humidity
by two nozzles

Fig. 7 Decay of CH;SH & changes in temperature and humidity
by difference of initial relative humidity

Table 3 Equivalent ventilation rate

nozzle RH[%] ventilation rate[m¥h] | equivalent ventilation rate[m+h]
15 595.8 -24.2
micro nozzle 55 6284 84
93 667.8 47.8
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Air-Conditioning System Coupling Convection with Radiation
Using Textile Duct and Chilled Ceiling
(Partl) Predicting Distribution of Air Velocity and Temperature by CFD Simulation
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Textile duct ventilation is remarkable air-conditioning system because it can supply large air volume with very low speed
of air velocity. As compared with the conventional air-conditioning system, the ventilation rate can be reduced without
compromising occupants' thermal comfort in the textile duct ventilation system, which can supply fresh air only around

occupied zone. In this paper, the air velocity and temperature distribution in the office equipped with the double linear slot

diffuser, the chilled ceiling and the textile duct were clarified by CFD simulation.
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Table 1 Analysis Conditions

CFD Code Fluent 16.1
Turbulent M odel Standard k-g M odel
Algorithm SIMPLE
Convection Discretization Scheme QUICK
Wall Enhanced Wall Treatment
Density Boussinesq
The number of Mesh 2,889,088 | 2,867,179

Table 3 Analysis Case for CFD

Heating Generation[ W] . Ventilation Rate [I/s] Temperature[°C]
- Case No. Using System - — - —
Window 315+15 Textile Duct | Air Diffuser | Inlet | Chilled Ceiling| Room
M anikin(WS1) 40.4+2.0 1 Air Diffuser 45
Dummy (WS2) 76.9 2 Air Diffuser + Textile Duct
. - 20 25 Target
PC 57%2 3 Air Diffuser + Textile Duct(half) 16 23
Lightning 40x4 4 Air Diffuser + Chilled Ceiling 20
5 Textile Duct + Chilled Ceiling 20 Approx. 26
6 Textile Duct(half) + Chilled Ceiling




cased~6 CIFREMmIXIRER RS L LTS,
2.2 FRHTHER

Fig. 3127~ WS AR < JIES 14 S OIRE & JBEDF
YHEDOSRE A % Fig. SIORT, 7B, M e i
AEFENNTDAIT R DR -T2, ARTIIEK
L7y, IREEIZHOWTIL, casel DOF 4 7 a—WF DI
FFCIEEELSNLKEAL, B3 2mBEETIHITEA
C—TERETHDL, —HTXAXANE T NEHNT
W5 case2,3,5,6 TITREICRE 20 il bind, KRR
HREH LIC L VIEEREDER SN TND EB L

5. FEiz. casel & cased HHELT D &, cased DITHE
RENTIREEA EV N, R E HE LB EDS casel L0 /h&E <
FE RIS ZZRIREICIIFE LW & EZ bLD,
F7-. case2 & case3, caseS & caseb ZLHlETAH L, T %
AL A JWE Y NGRSO TTHRRLIBENEN T &
D WITHED MM ZHD &, RBREH LEED
K& 72 casel THUENKRELSRoTEY, TFAZA L
2T NDOIHD case5,6 The b AEI /NS W LRG0 D
D3, WTIOSEMETHEFEBIZRE O TIEFITRRECH
D, case3,6 DL HIZWS DE EICF 7 FERELTH.

Air temperature

z=1,200 =2,100

7z=1,200

casel

—

. Air Diffuser
Lighting 75, =

Textile Duct O

Textile Duct

Thermal Manikin

PC ] Dummy
b Window
e —
Dosk s ek
| |

7 Dl =
Lighting _, Air Diffuser E

Textile Duct Textile Duct
(o]
Q
< Thermal Manikin ! I
S PC 7 Dummy
° e < Window
— e
Desk | Desk ”
T
Lighting (3 AirDiffuser
i [Textile Duct 1 |
Textile Dm? [Textile Duct
EEE—
o ;
2 Thermal Manikin
< | PC Dummy ’
S | . —a Window,
& Dok = . —_— [
1l ¢ |
extile Duct
<t
2
< Thermal Maniki A
° ‘ ‘Windoy
..| Dosk il ) [
TextileDuct\.?
)
3 Thermal Manikin
< PC Dummy /
© e - | Window|
Dot i T
|
T aE
i
Textile Dum'?* Texile Duct
O
2 4
< Thermal Maikin
o

PC I“Dummy
' Window
|- e
iy Dok it Dk {

0 010203040506 0708 09 1.0

[m/s]

BT T TTTTTTT T[T T ]
16 32

Fig. 6 Vertical Distribution of Air Velocity and Temperature



800 case3

casel case2 cased case5 case6
700 Table4 Exhaust Temperature Comparison
g 600
£ Exhaust Temp.
= 500 case No.
é 400 ciD
= casel 29.42
<
T 300 case2 28.28
200 case3 28.26
100 cased 29.81
0 - - - - . - case5 30.9
Gain Loss Gain Loss  Gain Loss  Gain Loss ~ Gain Loss  Gain Loss :
Heat gain ~ m Heating Value = Wall case6 29.86
Heatloss  mDiffuser mTextile o Chilled Ceiling = Wall

Fig. 7 Case Comparison of Heat Balance (case1-6)

TG ATEDNTE 8O 5 BRBEfT AR BLE C b 2 [l
0.5m/s # K& TR, RTT7 b7 U—RZEHRH AT A
ThdHIENDN5, ES 1.5m AT CEEA B LT
WHDIE, PCRMERIZE DT NV—LDOHETHD &
Ez bbb,
3 BEAVATLIZKZRTMER - BEMRIE
3.1 KRR

KZE T AT ARBOKIMEIRIC ED K 5 7 gBs
R E9H 5, Fig 6 1245 case TD z=1,200mm |Z
B LEE~Y bR, Bz Z —X], z=1,200mm,
x=2,100mm (21} HIRE 2 > X — &R d, % case &b
NI DT N— LM L D FRXIRD R TE D, 7
XFREANE T N ET- case2,3,5,6 Tlik, #HLEICHHRE
R TFBRINAE L TND, THXRRAXANE T MDA
PRITHUCHEZE LT, NMED T~ b, B - =
VHE—RERDE, TXAXANKE T ED ORI
TN—MIEEXAENTER LTV AT IR T
%, case3,6 D x=2,100mm OIFJE 2 2 —X% 7.5 & T F
ABANE T NG ROFMTIL WS B OBK %
LTl 2RMICEERIC SR ZER A LT
5o T4 72— EHNTELREETLHENE, TFA
B AWK R EVEY . IRERSEZ TR L=
DEIIRIC R T DIREMEL 220 . K0 PuliZ=ERbE %
FEHTExHLEZLND,
3.2 BBINK

BIET Y AT DHER U7 BB DOFNE % FEN - BT
SFTHEZ S 7 L LT Fig. 7TITRd, 4 case & bfAFEEL
BERREEITIZIFE L, BAEICN LTS L
25, casel TIEREANETT 4 7 22—V X - TLH
EN, case23 TET 4 72—V ETXAZANE T MC
Ko THlFE O EIIZHE] L 72 BENLBE S LTV D,
TXAXANKE 7 FOEIIRRDLD, BERETE LW
72 case [ CHULEREEL|Z 721372\, casel-3 [ XEEH L
& LTV DO TREFIZ X DFEBREN T2 D3, cased-6 [
BE A RAREHE L LTWADT, —EDIEN,
DBERNZAFAE LT D, cased-6 TREMINZ L DWE )2

D RBENDDIE, BRI & 2T K 5 EE D BEm
WEL LCHIN- B 26D, £o, B Sxmic &
% N ORI B ORI T & B E9 5 78,
SRR OB ENIZERER 5 L7228, cased-6 TrEJE(E
AR LIRS < 72 % (Fig 5), ARMZHEH KT
BOEBREIC L B3, BB DK 6 B S yIc k560
LEbhTn5 Y,
SIHREE

& case |2 & A HEK IR E O iR Ml % Table 4 |27,
case4~6 TR END RN, BEKIRE casel~3 [T
ER_EL o Tnb EEZLRD,

BHYIZ

KRTIL, THXAXANK T NEZERH AT LE LT
AT HEEXGE LT, Wiy, IRESOIEFIRMENT %
ToT, TOFER, BNOKFRMEIR, EE DA% 2
W AT AOBIHDOF HEI G/ E AR5 2 LR T
X, TRRYAANHK 7 MIZERHZER ORI = H LI
v, EEEICERRZERE RT 7 M LiIcTE D
AREMEN B D Z Lo T, Atk KRR ST
FIEOREEHTC, ARG T— X &b &1, 25K
B, BEAGREE, BRI OWTORMEETTH T
ETHD,

[ 5% 57k

D HUIRER - AL BRM A BT 5 Y v 7 X7 R OMERERT
i e OSSR BT B 2 30 1 2 SEIIRHA , 225Fn - find T2
RRR TN SR |, pp.41-44,2015.9

2) P.V.Neilsen:Air Distribution in Rooms Generated by a
Textile Terminal-Comparison with Mixing and Displacement
Ventilation, ASHRAE Transaction, Part8, pp.733-739, 2005.6

3) Y.Momoi,G.Ntosti,S.Moiragias,Z.Bolashikov,A.Melikov.
Thermal Environment of Textile Based Ventilation Combined
with Chilled Ceiling.Proceedings of Clima 2016 congress,
Aalborg, Denmark. 2016.

4) EN15251.Indoor environmental input parameters for design
and assesment of energy performance of buildings addressing
indoor air quality, thermal environment, lighting and acoustics.
Brussels: European Committee for Standardization; 2007

5) FAATE : RIBH OS2 OHERE THIGHRE & EER
DL, B AR ER R Ran U 73 &, pp.221-227,
2008.2



OA—F—HRA FEFTE2EBA 74 RAEILOBARBTEREICET SR
(Z£®d 13) CFD f##T(- & HBKIERED D
Natural Ventilation Performance of High Rise Office Building with Corner-Voids
(Part 13) Natural Ventilation Characteristics using CFD Analysis
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Use of natural ventilation is effective to saving energy,and it is essential for energy conservation and decrease runnning cost.

But thermal environment inside the room introducing natural ventilation is vary widely by outdoor wind velocity,direction,and

temperature.The purpose of this study is to grasp natural ventilation characteristics of a high-rise office building with corner-

void. This paper shows the results of CFD analysis to investigate a distribution of natural ventilation performance.
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Capture and Containment Mechanism of Local Exaust Hood in Commercial Kitchen

(Part11) Measurement of Thermal Plume from Cooking Pot
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In a commercial kitchen, the environment grow worse because of a large amount of effluence of heat and cooking

substances. To make kitchen comfort and reduce the energy, it is needed to understand character of updraft from a pot.

So various researches were performed before. In this paper, updraft of the pot used in previous studies and this study was

measured by Particle Image Velocimetry and compare each character. And also, in order to consider CFD model of updraft,

calculate flow rate by wind speed distribution in some method.
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Table 1 Conditions of Pots

Quter Diameter{mm] | Inner Diameter mm] | Outside Height mm] {Inside Height [mm]| Content[I]| _ Width[rm]

Previous Studies Pot 370 - - 190 - -

Full Scak Pot 395 393 171 170 17 1

112 Scale Pot 215 213 90 89 2. 1

Table 2 Conditions of Cooking Ranges

Input [KW] Size[mm]
Previous Studies Range 14.5 Width: 900 Depth: 600 Height: 310
Full Scale Range 14.5 Width: 899 Depth: 602 Height: 307
1/2 Scale Range 2.6 Width: 592 Depth:495 Height: 160

Table 3 PIV Conditions

Device Camera ImageProX 2M
Laser Nd:YAG Laser:DPIV-L50
Number of Sheet 300
Image Interval [ps] 4000
Resolution [pixel] 1600x1200
Software Davis 8.3(La VisionGMBH#t)
Method Direct Cross Correlation Method
i . pass1:64x64
Condition Region pass232x32
Overlap [%)] 50%
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0

Distance from Center of Pot [mm]
Fig. 4 Upward Flow Velocity
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Table 4 Calculation Conditions
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A large ventilation rate is needed and resultant energy consumption becomes large in a commercial kitchen because

a large amount of effluence of heat and cooking substances need to be removed. To make a kitchen comfort and reduce

the energy for air conditioning, it is important to remove them efficiently with minimum exhaust flow rate. In this paper,

the flow velocity around the hood was measured by means of PIV in different positions of the cooking pot and different

exhaust flow rate. From those results, the airflow field inside and outside of the hood, and the influence of the capture and

containment efficiency were clarified.
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Table 1 Specification of Gas Range

Heat Source Gas Range for Home Kitchen

Inside Height
Outside Height

' Thickness
I

Input 4.2[kW] (fixed to 2.6[kW])
Range Size 596(Width)x474(Depth)x204(Height),
Range Name RTS-M63VT(For City Gas)
Range Manufacturer Rinnai Corp.
Table 2 Specification of Pot
Details of Pot Outside Diameter|Inside Diameter|Outside Height|Inside Height| Capacity [Thickness| Material
AZTO0718 200[mm] 180[mm] 90[mm)] 89[mm] 2.2[L] | 1[mm] [ SUS304L
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Indoor Environment of Convective/Radiative Air-conditioning System
in Office Building Supplied from Whole Ceiling with Punched Metal
(Part5) Airflow Distribution by CFD Analysis
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The new cooling system was developed and designed for the brand-new existing building. The experiment in the real
building was conducted to know the performance of the convective/radiative cooling system. As the result of the measurements,
the ventilation effectiveness of this new cooling system was not much different from that of the conventional system.
However, the study on the airflow behavior was not sufficient in this measurement. Therefore, this study aim to show the
airflow behavior of this cooling system by using CFD analysis and suggest the way to improve the indoor environment.
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Table 1 CFD Analysis condition (Pressure loss model)

CFD code Fluent 16.0

Turblence model Laminar , SSTk-o

Number of mesh 3,503,020 , 12,017,080

Algorithm QUICK

Discretization SIMPLE

Table 2 CFD analysis case and results

Turblence model Number of mesh Plessure loss [Pa]
Laminar 12,017,080 1.346x10?
Laminar 3,503,020 1.353%102
SSTk-0 3,503,020 1.405%x107
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Fig. 3 Relationships between air velocity and pressure loss
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Table 3 CFD analysis condition

CFD code Fluent 16.1
Turblence model Standard k-
Number of mesh 3,810,474

Algorithm QUICK
Discretization SIMPLE
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Fig. 6 Distribution of normalized CO2 concentration
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Fig. 8 Distribution of the local mean age of air
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VRF System utilizing Outdoor Air in Open-plan Office
-Verification of Natural Ventilaion Performance in Moderate Season-
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Ryoma UDAKA™ Hisashi KOTANI" Toshio YAMANAKA™ Yoshihisa MOMOI'" Kazunobu SAGARA™
Takuya HANADA™ Nao YOSHIDA™ Kousuke KAWADA"” Kazuki WADA™
" Osaka University ~ Daikin Industries Ltd. ~ Nikken Sekkei Ltd. * Takenaka Corporation

Energy reduction in air-conditioning system and making comfortable space are both important issues in an office

building. However, it is often said that these are in the relationship of trade-off. This study focuses on indoor environment

and evaluation of comfort in an open-plan office applying multi-split air-conditioning system utilizing outdoor air, in order

to achieve a good balance between energy reduction and comfortable office space. This paper presents the outline of the

natural ventilation design and the measurement results of the inflow/outflow rate at the natural ventilation openings.
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Table 1 Building Information

Location : Settsu-city, Osaka
Usage : Laboratory, Office
Total Floor Area : 47,912m’

Stories : 6(Ground),1(Basement) ppoto 1 Building Appearance
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Fig. 1 Natural Ventilation System
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Ventilation and Air Conditioning Design of Sickroom by Low Velocity Fabric Air Diffuser on Ceiling
(Part11)Influence of Material and Numerical Aperture of Supply Opening to Air Flow

OAM Mt CRER) i ek ORBRRSE)
R . CRBOR) BEIE R ORBOR)
R Fafi CRBROKR) EE B (TR E)
AT BEAC (P LB IE)

Yuki HONDA*' Toshio YAMANAKA*' Hisashi KOTANI*' Yoshihisa MOMOI*'
Kazunobu SAGARA*' Shinya UEDA*’ Tatsunori MAEDA**

*! Osaka University ** Takenaka Corporation

In sickrooms, there is the odor problem from patients and diapers. In this study, as a means of obtaining high indoor air
quality in sickrooms, the authors propose the low velocity fabric air diffuser on ceiling. The previous paper showed the
results of CFD analysis of indoor airflow patterns and temperature and contaminant concentration profiles of one-bed
sickroom under heating condition. In this paper, the outline of experiments and the influence of material and numerical

aperture of supply opening to air flow were presented.
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Tablel

Experimental conditions

No Type Hole Hole Numerical Temperature difference between | Air volume Surface air Hole air
: M diameter[mm] | interval[mm] aperture[%] supply air and indoor air[C ] [m*/h] velocity[m/s] | velocity[m/s]
casel 0 98 0.076 -
Cloth - - -
case2 -7.5 94 0.073 -
case3 0 104 0.080 1.28
3 15 6.28
case4 -7.5 98 0.076 1.20
case5 | Punched 0 105 0.081 0.57
3 10 14.13
case6 | metal =15 100 0.077 0.55
case’ 0 104 0.080 0.20
5 10 39.25
case8 -7.5 106 0.082 0.21
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Study on evaluation of cross ventilation and air quality environment in

a residential house with exterior blinds using CFD analysis

Of H ¥ T (RELTFKRF) HHOffie CREZFRT)
Ayano ISHIDA*' Shinji YOSHIDA*'

1 . .
*" Nara Women’s University

In this paper, effects of installing exterior blinds to openings of a residential house on cross ventilation efficiency and
indoor air quality with were evaluated using CFD analysis. Three computational cases were carried out here. In Case 1, no
obstacles were installed near openings, while in Case 2, curtains were installed to the interior of the openings. Additionally,
in Case 3, the exterior blinds were installed to the exterior of the openings. Spatial distributions of wind velocity vectors
and the scale for ventilation efficiency (SVE) were predicted in order to investigate effects of installing the exterior blinds
on cross ventilation and the air quality. Through the investigations, it has been found that the influence of the installation

of the exterior blinds to the openings of the residential house is small, and that the sufficient effects can be expected.
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Fig.4 Vertical and horizontal distributions of wind velocity vectors.
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In this paper, first of all, it is shown that the electric demand patterns of each tenant are vary widely by analysis for BEMS

data. Secondly, method for estimating effectiveness of ventilative cooling is showed thorough wind tunnel test, getting inflow

or outflow volume of every opening and amount of wind moving in each zones, calculation of heat balance equations and

comparing temperature with adaptive model for naturally ventilated buildings.
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The vortex ring has straightness and low diffusivity. Also, it is possible to keep its own velocity. We

focused on the vortex ring as an air-conditioning system in a factory. It gives workers an airflow sensation.

Therefore, we aim to improve comfortableness and to create a better working environment in a factory. This

paper shows the results of the experiment with the long-distance aerial gun Kanon. The purpose is to verify

performance of a long distance aerial gun and characteristic of the vortex ring
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