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ABSTRACT: Recently, hybrid air-conditioning system has been proposed and applied to achieve

building energy saving. One example is a system combining radiation panel with natural wind-

induced cross-ventilation. However, few research works have been conducted on the non-uni-

formity of thermal comfort in such hybrid air-conditioning system. In this paper, both thermal

environment and non-uniform thermal comfort of human thermal model under various air-con-

ditioning system, including hybrid system, were evaluated in a typical office room using coupled

simulation of computation fluid dynamics, radiation model and a human thermal model.

The non-uniformity of thermal comfort was evaluated from the deviation of surface temperature

of human thermal model. Flow fields and temperature distribution in each case were represented.
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Table 1 Calculation conditions

Inlet Temperature | Inlet Velocity
Case| Mode (°C) (m/s)
C|F | R[NV F | NV
1 All-air [174N.A.|INA|N.A[059| 0
2 All-air |[N.A.[17.4 |N.A.|N.A. 1.40
3 |R+Case2 |N.A.|22.0[17.0 [N.A. 1.40
4 R+NV |N.A.|[N.A.|10.3| 30 0 |0.16
Table 2 Cooling load conditions
Cooling L. Human .
Loads Com | Lighting model Insolation
Total Area | 50 | 096 1.74 2.16
(m")
Total Load 120x5
(W) 400 200 (person) 281

Table 3 Boundary conditions for CFD

simulation
Mesh Tetra mesh(145,000 cell)
System
kin = 3/2(Uinx0.05)", €in = Cukin”*/lin
kin : kinetic energy of inflow[m/s’]
Uin : velocityofinflow[m/s]
Supply | . . ,. . 2,3
€1in : kinetic energy dissipation rate[m’/s]
Inlet .
Cu 09
lin : Specific length scale[m]
Absolute humidity : 11.3[g/kg]
Supply | Velocity : Mass balanced
Outlet | Kin, € in, Temperature : Free slip
No slip, wall function(Generalized log-law)
Wall |Front wall : Symmetry
Other walls : Insulated
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Fig. 9 Calculation Results of PMV.



ol

CFD sj4& &3

Table 4 Calculation results of PMV

Case | Average PMV Standard deviation
1 157 0.21
2 1.88 0.27
3 0.43 0.31
4 1.48 0.31
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