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Prediction of Indoor Environment for Impinging Jet Ventilation System

(Part 5) Experimental Investigation of Thermal Environment and Ventilation Effectiveness
under Heating Operation with DV and IJV
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The impinging jet ventilation (IJV) system is considered to be adaptable for both cooling and heating operation,

while displacement ventilation (DV) is considered to be only limited to cooling operation. In order to accumulate the

fundamental feature of 1JV and DV under heating operation, and investigated their applicability for heating, full-scale

experiments were conducted in a climate chamber. Different ventilation systems and supply air conditions were investigated

along with indoor temperature distribution, and ventilation effectiveness. For DV, the temperature and contaminant

distribution differed significantly depending on the supply conditions, while that of IJV remained almost the same.
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Fig. 1: Plan of climate chamber and measurement point
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Fig. 2: Supply terminal of DV
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Table 1: Experimental conditions

Supply flow rate and temperature (7 , 7:- Toc)| Supply

Case 120 m*/h 240 m*/h 360 m*/h | velocity
41.0, 20.8°C|36.0, 15.8°C|34.3, 14.1°C| [m/s]
1JV-120 X 1.96
JV-240 X 2.36
JV-360 X 2.95
DV-120 X 0.37
DV-240 X 0.44
DV-360 X 0.55
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Fig. 3: Distributions of air temperature at North-South cross section
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Fig. 4: Distributions of CO, concentration at North-South cross section
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Capture and Containment Mechanism of Local Exhaust Hood in Commercial Kitchen
(Part 23)Formation of Tornado-like Suction Flow and Improvement of Capture Performance
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In this study, capture performance of local exhaust hood using tornado-like suction flow in commercial kitchen is

evaluated. An exhaust hood and a cooking appliance which generates updraft flow and four fans which generate angular

momentum are used on experimental device. As a result of measurement for capture efficiency, it is found that capture

performance decreases when the updraft flow from the cooking appliance is prevented by the jet from the fan. On the other

hand, it is found that capture performance improves by using tornado-like suction flow under air disturbance.
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Disaggregation of time series electricity demand for commercial buildings and application of

energy management.
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This study developed an energy saving tool for various commercial buildings. The tool is consisted of the

disaggregation model and the anomaly detection model. In the disaggregation model, 4 ingredients are estimated from time

series electricity demand and time series temperature data. In the anomaly detection model, by analyzing the difference

between actual electricity demand and the sum of 4 ingredients from the disaggregation model, we detected the time when

consumers used too much electricity. In this detected time, unnecessary electricity demand may arise, so detecting this

time helps saving energy and reduction of CO2 emission of the commercial department.
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Unsteady Analysis of Cross-Ventilation Flow using Domain Decomposition Technique with LES
(Part 2) Validation of LES for a Generic Isolated Building Model
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Large Eddy Simulation (LES) will be widely used in cross ventilation.However, it takes an enormous amount of

time to predict the indoor airflow of a complex-shaped building by cross ventilation if high accuracy is required.
Therefore, a method is required for reducing the calculation load while maintaining the accuracy.This study presents
CFD analysis using domain decomposition technique by LES and clarifies the issues.Following the previous paper,
this paper validates CFD analysis in Sealed Model and Whole Domain by comparing them with Experiments”.
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Table 1 Calculation Condition (Whole Domain)

CFD Code Fluent 19.2

Large Eddy Simulation
(Smagorinsky-Lilly Model : C=0.12)

PISO

Turbulence Model

Algorithm

Discretization Scheme
for Advection Term

Central Differencing

Time Step 0.0005 sec. (2 kHz)
2,000 time steps (1 sec.)

10,000 time steps (5 sec.)

Pre-conditioning Term

Mian Calculation Term

Smirnov’s Method

Inlet based on Experimental Value
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Adjusted range of indoor temperatures depending on outdoor temperatures
during cooling and window opening selection
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During summer and autumn, we particularly measured indoor environments, cooling, window opening and closing.
Based on the data, we considered the adjusted range of indoor temperature according to outdoor temperatures during
cooling (AC) and according to window opening (WO) selection. Results revealed the following. During WO selection,
indoor temperatures increase about 0.43°C at night, and about 0.55°C during daytime, per degree rise in outdoor
temperature. When outdoor temperatures are higher than 22.1°C, the WO indoor temperature is higher than the AC indoor

temperature during night. When outdoor temperatures are higher than 26.3°C, the WO indoor temperature is higher than

the AC indoor temperature.
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Learning Performance in Odor Environment with Aroma Oils

(Part6) Study of Subjective Evaluation of Odor under Intermittent Spraying

OF8 HEAN CRBCRT) i ek (RBRRY:) 8 L (KRR
PR BIC (BRRT) /M JA CRIRKS)
Masato HIRANO™'  Toshio YAMANAKA™ Narae CHOI"'
Akihisa TAKEMURA™ Tomohiro KOBAYASHI'
"'Osaka University  “Setsunan University
It is known that odor has a psychological effect, and it is often used to change one's mood, such as aromatherapy.

Many studies have also reported that odor affects cognitive functions, indicating that the odor environment could improve
learning performance in the learning space. In our previous research, it was revealed that the aroma of lemon might have
a positive impact on learning performance and subjective evaluation. However, odor adaptation was observed because

the participants were exposed to the odor continuously. In this study, the odor intensity and preference under intermittent

aroma spraying with different intervals and concentrations were examined.
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Table 1 Experimental Conditions
Spray Rate[mg/sec] |Spray Interval[sec]| Time of Spraying[sec] A(:/;irr?ggos(;rilrc[;rqlg/ﬂ(]m (f)fei?llé(?;naci?[ﬁ?/ﬁ?]
Basic Conditions (5min,5sec) 0.932 300 5 0.622 0.968
Conditions(1) (10min,7sec) 0.932 600 7 0.434 0.978
Conditions(2) (10min,10sec) 0.932 600 10 0.624 1.366
Conditions(3) (53sec,3sec) 0.415 53 3 0.923 1.002
Basic conditions Conditions(1) Conditions(2) Conditions(3)
— 150 (5 min interval, 5 sec spray) (10 min interval, 7 sec spray) (10 min interval, 10 sec spray) (53 sec interval, 3 sec spray)
£ 1.25 Peak concentration Peak concentration Peak concentration
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Fig.3 Changes in Odor Concentration of Indoor Air in the Experimental chamber
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