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The Effect of Supply Angle on Cooling and Heating Performances of Office

Space

Myo Sun Kim, Youngil Kim*'T, Kwang Seop Chung*

Graduate School of Energy and Environment, Seoul National University of Technology, Seoul, Korea

*School of Architecture, Seoul National University of Technology, Seoul, Korea

ABSTRACT: Effect of angle of supply air on cooling and heating performances of office

space is studied by numerical simulation. For a constant air volume(CAV)

air-conditioning

system, air is supplied vertically(90°) and horizontally(10°). Due to buoyancy, the supply

angle affects the performance of cooling and heating. In cooling, since the cold supply air

tends to move downward due to its high density, horizontal supply angle is better for

uniform temperature distribution. In heating, however, vertical supply angle is preferred for

better mean and uniform temperature distribution.
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Fig. 1 Schematic design of an office space.
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Fig. 2 Mesh structure for the numerical

calculation.
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Table 2 Governing equation
Continuity equation : p+ i(p U)=0

arj

Momentum equation :

(pU)+—(pU Uj)+gilpr—p)

at

o aP a ali alUj
=9t onj [( puiug) + p(—t =25
Turbulent kmetlc energy equatlon :

a

of (pk)+—(pU;L)

8 M OL

= Om_y(al OT})+p(SA’+SB) Cppe

Dissipation rate equation of Turbulent
kinetic energy :

a a .

o P+ or) (pUje)

a ( ﬂ e )
dxj  pe dxj
Energy equation :

a —
—— (= pujT)

8, . 8 o
E(pUt)+ o2 (pUT)= 52

Boussinesq approximation :

+ Cap (S Sp) = Coap o

fo=pgB(T..;— 1)
where,
C.,=144,C, =192, 0, =1.0

o,=1.3,C, =0.09, u, = pCukt
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Table 1 Simulation condition

Supply condition | 270 CMH 2 m/s
Vertical
Case 1 )
angle
Supply angle Horizontal
Case @I
angle
Supply Heating 34T
temperature Cooling 14C
Wall Heating 18C
temperature Cooling 31C
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(a) Cooling 90°

Velocity (m/s)
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(b) Cooling 10° 15000
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(d) Heating 10°

Fig. 3 Velocity vector (m/s).
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Table 3 Results of temperature and velocity
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