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Study on Thermal Environmental Control Using the Breeze Line Diffuser Near the Window
During the Heating Period
(Part IV) Improvement Method When Used in Perimeter Zone with Large Window Area by
CFD Simulation

FEZAE OB M7 CRECR) 7 =v— i BR ORBOR)
ExE K mIE ORBCRE) =H oM (BT R RT)
ExE g BER (EEEEET)  E2E S Rk (BB FFERT)

Tomohiro KOBAYASHI*!
Saori YUMINO *3

Toshio YAMANAKA*!
Masahiro KATOH *3

Shaoyu SHENG*!
Jihui YUAN*?
*1(Osaka University *? Toyohashi University of Technology ** KAJIMA Technical Research Institute
Breeze line diffuser has the complex outlet airflow characteristic due to the slight outlet size and the effect of the deflection
panels which setting inside of the diffuser. In the previous studies, the diffuser's outlet velocity distribution model was submitted
and verified by the CFD analysis of isothermal and free field conditions. In this paper, the velocity distribution model is used as an
outlet boundary condition in a perimeter space with a large area window. The model is verified by heating usage, and the locations

of outlet and inlet are adjusted as parameters to examine the heating effect of the perimeter zone in various airflow conditions.
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Fig.1 Detail view of the breeze line diffuser
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Fig.2 Image of outlet space in CFD model
Table.1 Calculation Conditions used in CFD
CFD code STREAM V14.1
Analvsis Turbulence Model Standard k-¢ model
Meﬂi’o S [Algorithm SIMPLER
Discretization Scheme | QUICK
Number of Mesh 500,000~800,000
Ceiling No-slip, Radiation
Wall Partition wall Free-slip, Radiation
Boundary | Interior wall No-slip, Radiation
Floor No-slip, Radiation
Flow Inlet Velocity regulation
Boundary | Outlet Natural outflow
Glass Thermal conductivity 1.0[W/(m.k)]
Boundar Outer surface 23[W/(mZ2.k)]
Y Inner surface Log-law heat transfer
Turbulence | Kinetic energy k 2.869[m?/s?]
statistics | Dissipation rate ¢ 94.899[m?/s%)
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Fig.3 Distribution of boundary condition at outlet surface
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Fig.4 Vector velocity(uw) used as boundary conditions
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Fig.5 Vector velocity(vw) used as boundary conditions
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Fig.7 Distribution of temperature and scalar wind velocity
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Fig.8 Distribution of temperature and scalar wind speed
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