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Evaluation of Radiant Ceiling Panel using Water Medium
(Part 4)Performance of Various Panel in CFD Analysis
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While radiation cooling and heating are spreading widely, radiant panel manufacturers have developed various panels.

However, the detailed performance measurements have not been conducted sufficiently and the performance evaluation

method has not been established yet. In this study, the purpose is to measure the performance of panels with various shapes,

which are used in ceiling radiation air conditioning system. In this paper, the results of thermal performance Measurement of

three panels in environmental test chamber and reproduction of the experiments in CFD analysis are reported.
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Tablel o, of Each Panel

Table2 o, of Each Panel

Table3 o of Each Panel

Radiative heat transfer coefficient Olr

Convective heat transfer coefficient  QlC

Total heat transfer coefficient Ol

Corrugated Flat lat with Slit Corrugated Flat lat with Slit Corrugated Flat  |Flat with Slit
Standard 4.0 53 4.0 Standard 5.1 3.6 42 Standard 8.8 8.9 8.2
Center load 3.6 48 3.6 Center load 6.7 43 43 Center load| 10.4 9.1 7.9
Chilled wall 3.9 53 3.9 Chilled wall 5.0 4.4 4.2 Chilled wall 8.6 9.7 8.1
Heated walll 3.8 5.4 3.8 Heated walll 5.4 4.0 4.2 Heated walll 9.2 94 8.0
Low load 3.9 5.0 3.9 Low load 4.6 3.8 4.0 Low load 85 8.8 7.9
o ction |40 53 40 oy tion| 64 3.9 4.6 Eonvection IS 9.2 85
High o 34 5.4 34 e ction | 10.0 7.0 7.6 cofivection | 14.5 124 11.0
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Table4 Average Heat Transfer Coefficient of Each Panel

Average heat taransfer of all condition

Corrugated Flat  [Flat with Slit
e o 3.8 oM 38
ggrxll;l/f%h(r: efiitn] 62 4.4 4.7
ggrtfasfer coefficient 9.9 9.6 8.5
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Table7 Comparison between Flat and Flat with Slit
in Experiment and Analysis

Heat transfer F at Flat Wlth sht Difference | Difference
amount [W] | Analysis (Experiment) | Analysis (Experiment) | inanalysis |in experiment
Standard 264(191) 258(187) 6 4
Center load 265(197) 265(181) 0 16
Chilled wall 229(174) 225(172) 4 2
Heated wall 299(203) 292(215) 7 12
Low load 194(124) 165(117) 29 7
Convection 264(221) No Data(232) No Data 11
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Air-Conditioning System Coupling Convection with Radiation
Using Textile Duct and Chilled Ceiling
(Part3) Evaluations for Indoor Air Quality and Thermal Comfort of

Air-Conditioning System Using Textile Duct by CFD Simulation
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Textile duct ventilation is a remarkable air-conditioning system because it can supply large air volume with a 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 indoor air quality and thermal comfort were surveyed in the case of only using

textile duct as air-conditioning system by CFD simulation. Finally the design chart of IAQ classified by Ar was suggested.
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D 3@ ZAEE L, BEITSTER Y 12k v e, Table 2 oA Machind

60 2 1 with CO, supply surface
30 2 1 -

Lighting 32 2 2 60% on Lighting position, 40% on desk and floor
150 1 1 calculated as 1,500W each module and 30% of load ratio
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Table 2 Analysis Condition

ANSYS FLUENT 16.1

Standard k-& Model
Low Re k-g Model (Abe-Kondoh—Nagano;AKN)
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Body Forced Weighted(pressure term) / QUICK (others)

836,700

5,735,400

The Boundary Condition is reffered Table 3.

Natural Flow out (Flow Reserved)

no slip, Insulation, Enhanced Wall Treatment

symmetry

generated as space uniform(Passive Contaminant)
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case No. | Velocity [m/s]
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Research on Reflection Performance of Folded Plate
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A reflection technique that can change the performance of reflecting solar radiation such as solar radiation absorptivity rate

while controlling the direction of reflection is required, as a method for controlling heat island phenomenon and the

cooling and heating load in summer and winter. In this paper, focusing on the folded plate, numerical simulation revealed

the influence of the shape of the reflector and the material of the reflective surface on the performance of reflecting solar

radiation. As a result, it is possible to change the solar radiation absorptivity rate by 27% in the south and reflect the

sunlight upwards.
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Table.3 Construction of reflective surface material

Name Reflective surface 1 Reflective surface 11
w/B White diffusion surface Black absorbing surface
MIRO/B Aluminum bright surface | Black absorbing surface
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Pgrouna : Ground reflectivity Pwan - Opposing wall reflectivity

a;n - Receiving surface absorptivity

Table4 Calculation condition and case study

Number of particles 8120 pieces
Angel of incidence 30° 50° 70°
Reflector shape 1:1type 1:2type | 1:3type
Reflective surface material w/B Wiw MIRO/B
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Analysis of nitrogen discharge from the Kako River Basin to Harima Nada using water quality

model
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In Harima Nada, nutrient concentration has decreased due to regulation for water quality improvement, which may be

attributable to recent decrease in fishery yield. In order to evaluate the attribution quantitatively, it is necessary to

grasp the dynamics of nitrogen in rivers flowing into Harima-Nada. In this study, hydrological transport of total nitrogen in

the Kako River Basin, which is the largest among basins around Harima Nada, was analyzed by using water quality model.

While the model well captured temporal variations of river flow, it tended to overestimate nitrogen concentration probably

because of an overestimate of nitrogen load originating from area sources.
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Fig.1 Kako River basin and observation point
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Table.1 Observed items at each observation point®

In
. After rain ordinary
Area Discharge ™) water
(TN)
Hunamachi O - —
Itaba O O (Itababashi) O
Hurukawa
- O - -
daini
Hurukawa - O -
O
Manganji O L -
(Nishiwakibashi)
O
Oshima O o —
(Osumibashi)
Minougawabashi - O -
Besyobashi O - —
- O
Nakasaijo — —
(Every 2 hours)
Ikejiri — - O
Kunikane — - O

Table.2 Survey date at the time of rain?

Survey date
Year Survey date B
(Nakasaijo)
8/20 —
9/17 9/16-17
2015
10/28 10/27-28
11/18 11/17-18
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Table.3 Land use ratio in the Kako River basin®

LandUse | Forest | Ricefield | Farm | City | Water

Ratio (%) | 664 187 | 10 | 113 | 26

Table.4 Area source load unit for each land-use categoly”
Rice field | Farm | City

Land use Forest

TN leach rate
(kg/halyear)

578 50 24 45

Ratio (%)
M 0~20
21~40
41~60
M 61~80
M 81~100

S

Fig.2 Distribution of land use ratio within Kako River basin
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Fig.3 Calculated and observed hourly flow rate at Itaba in 2015
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Fig.4 Calculated and observed hourly flow rate at Oshima in 2015

_ 80 7 Oshima
-

£

Y 60 -

) Itaba
_g o
‘é 40 Hunamachi

E BesyobasH

8 20 A v

k) [ ] anganji
]

<+—— Hurukawadaini
T T

o

0 20 40 60
Observed Discharge {m?3/s)

Fig.5 Scatter plot of calculated and observed annual mean flow rates
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Fig.6 Calculated and observed TN concentrations at Itaba in 2015
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Fig.7 Calculated and observed TN concentrations at Nakasaijo in 2015
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Fig.10 TN contribution rate by source
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Examples of BIM created by the collaboration between design and construction teams
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HEEBRZEIAERE NS FREREOZESEM - BHAERRE
Heating, Air-Conditioning and Sanitary Facility of Bell-land General Hospital

THR R AR

SHIMIZU CORPORATION

NHEBEZ, EEBIL, TAKA, ERLEZ

Akihiko OTA, Katsuhiro ASANO, Tomohisa NAKAMURA, Shigeyuki YOSHIZAWA
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