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Summary: It is well known fact that, the flow of air movement indoor spaces in residential rooms is a very complex structure. In practice, usually there is in use ventilation systems with a number of air changes during the day. Also it was noted that the main air flow has a fully developed turbulent flow in ventilation ducts, grilles at the entrance and exit and downstream along the edges of obstacles. In the indoor space the main stream flow of air will have poorly developed properties of turbulent flow. Turbulence is directly caused by the presence of the wall causing border flow of Coanda effect. Far from grille, velocity profile of supplying air and turbulent kinetic energy decreases, leading to a laminated mainstream in some cases. In practical applications, most of the air flow is three-dimensional and unstable.
These features make the simulation of supplying air flow in the room represent a great challenge for existing numerical codes and models. In this work, the main task is examination of the distribution of the effects of mechanical ventilation mainstream supplying air jets through the mask grid diffuser passes under a certain temperature and the room is heated, and the different positioning of masks grid diffuser inlet and outlet causes the main fluid flow affects the development of a turbulent flow in the area.
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1. INTRODUCTION 
Often referred to as mixing-type air distribution, conventional HVAC systems are designed to promote complete mixing of supply air with room air, thereby maintaining the entire volume of air in the space (floor-to-ceiling) at the desired setpoint temperature and ensuring that an adequate supply of fresh outside air is delivered to the building occupants. This control strategy provides no opportunity to accommodate different thermal preferences among the building occupants or to provide preferential ventilation in the occupied zone. In this paper, we will consider only conditioned air which is supplaied and returned air on diferent diffusers at diferent hights.In practice the use ventilation systems with a number of changes during the day.
2.The assumptions used in the modeling
For the modeling is used standard K-ε model with following assumptions:

1. The presence of heat and sources of pollution (pollutants) are not considered. For the simulation using the characteristics of a standard indoor conditions (t = 20 ˚C, p=1atm). The model is set isothermal (T = const). Looking at the three different positions-height (H) input diffuser inlet velocity of fluid flow in the room u0=0.5m/s, a total of 3 models.

2. Physical characteristics such as density, conductivity, etc.. are assumed to be constant.

3. Only a three-dimensional air flow is viewed as a supply and exhaust air flow that extends across the width of the room. Observed phenomenon is the Coanda effect.

4. The flow is considered steady, incompressible and fully turbulent ReDh= 12953 (ReDh>10000).

2.1.The geometry and boundary conditions
Room dimensions are 10m length, 5m width and height is 3m. Air flow is analyzed for constant values ​​of the Reynolds number. The boundary conditions are considered in the problem:

1. Boundary condition for the walls, roof and floor.
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2. Second Boundary condition at the inlet grille diffuser for supply air.
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3. Boundary condition on the output grid diffuser. Output fluid velocity profile is iteratively determined in accordance with the equation of conservation of mass.
4. The turbulent viscosity is defined in subrelaxation regime and the factor is 0.5. The convergence of the solution is defined and is considered to be reached if the iteration reaches a value of less than 10-5.
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Figure 3. Nonuniform networks YZ profile
During the simulation, which was performed in the VR-Editor PHOENICS, the mesh is set to 100 cells in the Y direction, 76 in the Z direction and 50 in x pravcu.Neuniform mesh is set up near the wall .
Results and analysis

In this paper, we review the effects of mechanical ventilation in different locations diffuser inlet air supply. Table 2 provides an overview of the cases of different inlet diffuser height, with constant inlet velocitie and Reynolds number, and the impact on Coanda effect. 

The Coanda effect only works in specific conditions where an isolated jet of fluid (or air) flows across a surface, a situation which is usually man-made. Coanda effect is a balancing act between many factors, among them speed of fluids stream, pressure, molecular attraction, and a centrifugal effect if the surface is curved. Main trouble of the Coanda effect is the airstream becoming turbulent and detaching from the surface. Pull of surrounding air causes turbulence, drag from the surface and from the ambient air. It's a goal to pull as much as possible ambient air into the airstream, but the drag caused by the difference in velocity between the airstream and the surface.
Table 1. Review of the impact effect Coanda in relation to different heights and different inlet diffuser inlet velocity.

	Nu.
	Diffuser inlet height H (m)
	Coanda effect

	
	
	recirculation cell width-x (m)
	length of the recirculation cell-y (m)

	1.
	0.25
	2.72
	0.73

	2.
	0.5
	2.63
	0.93

	3.
	0.75
	2.11
	1.0


Case 1,2,3 have the same input speed of u0 = 0.5 m / s, where the Reynolds number is equal to Re = 12953, the images a, b​​, c are shown in cases main flow of fluid flow through the inlet grille diffuser for different heights H,the set input grid diffuser for three cases (0.25m, 0.5m, 0.75m).
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a ) Re=12953 , H=0.25m (u0 = 0.5 m/s)
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b) Re=12953 , H=0.5m (u0 = 0.5 m/s)
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c) Re=12953 , H=0.75m (u0 = 0.5 m/s)

Figure 6 View the profiles of mainstream inlet flow of fluid in the YZ profile at a constant Reynolds number (Re = 12953) and different heights H inlet diffuser

 The case when the Reynolds number Re = 12953, the input speed is u0 = 0.5 m/s main flow of inlet flow at the inlet diffuser length along the y-direction (y = 0.73 m) sticks to the floor and downsreem to floor, built along the right wall and out of the room through the outlet diffuser grid. We can see that one of the main air flow is subject to Coanda effect and the effect of the recirculation zone is formed below the diffuser grille on the left side and the other part of the mainstream due to detached border forces of the mainstream flow and form a new recirculation zone above the grate on the left side of the diffuser. The formation of the recirculation cell is visible when the inlet diffuser at the heights of 0.5 and 0.75m.

 The cases on Figure 1. of have the same input speed of u0 = 0.5 m / s, where the Reynolds number equal to Re = 12953, the images a, b​​, c shows the cell recirculation zone that forms on the floor due to the occurrence of the effect Coanda set input grid diffuser for three cases of head H (0.25m, 0.5m, 0.75m).
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a) Re=12953 , H=0.25m, (u0 = 0.5 m/s), y = 0.73m, x= 2.72m 
(x1=1.16m, x2=3.88m)
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a) Re= 12953, H=0.5m, (u0 = 0.5 m/s), y = 0.93m, x= 2.63 m   
(x1=1.2m, x2=3.83m)
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b) Re=12953 , H=0.75m, (u0 = 0.5 m/s), y = 1.0m , x = 2.11 m   
(x1=1.45m   x2=3.56m)

Figure 9 Display zone effect Coanda in XY profile at a constant Reynolds number(Re = 12 953) and different heights diffuser inlet H

In Figure 9 observe the effect of display area Coanda at a constant speed, we see areas that are different in size and depth. The consequence of this phenomenon is the very height of the diffuser inlet H so that the area that has the least amount of diffuser actually the biggest since the air is now sticking to the floor. The same thing happens with cell recirculation zone widths effect Coanda. We can say that the characteristics effect Coanda in this case are inversely proportional to the height of the diffuser inlet grille. 
Conclusion

Conventional HVAC systems are designed to supply room with air, thereby maintaining the entire volume of air in the space (floor-to-ceiling) at the desired setpoint temperature and ensuring that an adequate supply of fresh outside air is delivered to the building occupants. Coanda effect is a balancing act between many factors, among them speed of fluids stream, pressure, molecular attraction, and a centrifugal effect if the surface is curved.

Main trouble of the Coanda effect is the airstream becoming turbulent and detaching from the surface. Pull of surrounding air causes turbulence, drag from the surface and from the ambient air. It's a goal to pull as much as possible ambient air into the airstream, but the drag caused by the difference in velocity between the airstream and the surface. The jet absorbs large amounts of indoor  air and the velocity gradually decreases. The effect of display area Coanda at a constant speed,in simulation cases we see areas that are different in size and depth. The consequence of this phenomenon is the height of the inlet diffuser H. The same thing happens with cell recirculation zone widths effect Coanda. We can say that the characteristics effect Coanda in this case are inversely proportional to the height of the diffuser inlet grille.
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