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ABSTRACT

KEYW ORD

Purpose : By proposing an improvement plan of mechanical ventilation system, which can lower the concentration

5
Zurs)

of pollutants made when cooking in the housing and prevent indoor diffusion of them, it can improve the quality and ALz 7|9 &
purity of indoor air. Method: The procedure of the research follows: figure out the pollutant sources of kitchen airand ~ CFD
adverse effects of the pollutants to human body. By considering the housing where the indoor pollutant diffusion &3 a%

occurs as a target of case study and simulation(STAR-CCM+) model the actual condition(kitchen 40m’, outlet 6ea,
900CMH, living room 65m’, outlet 2ea, 300CMH), we figured out the flow of kitchen air. Suggest alternatives to

Ventilation
Kitchen Ventilation
Indoor Air Quality

prevent the diffusion of kitchen air and check out the results through simulation. Based on the results, propose the =~ Computational Fluid Dynamics
improvement method for the prevention. Result: In order to prevent the diffusion of polluted air in the kitchen, ~ Sustainable Architecture
maintain the kitchen air (-)pressure. The kitchen ventilation system cannot be made only through outlet but with inlet, ACCEPTANCE INFO

by replacing one inlet(150CMH) with one of the six outlets in kitchen and one of the two outlets in the living room.
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Table 1. Comparing the concentration of harmful substances generated

during kitchen cooking
Division Tum off Gas Range Tum(a(;tx;eralsnmR)ange
CO 3.3ppm 4.3ppm
CO2 533ppm 1,606ppm
2.2, FLolA BAStE FofEde] AA A= ¥

Table 2. Types of volatile organic compounds generated in the kitchen

Division Influence
CO Induce various diseases to reacts with oxygen in the blood.
Breathing reduces the ability of hemoglobin to carry
NO2 oxygen and induces respiratory diseases such as bronchitis
at high concentrations.
PMI10, Enters the lungs through the respiratory tract and lowers
PM2.5 lung function and immunity.
VOCs Respiratory or eye irritation, headache, skin irritation,
blood disorders if chronic, anemia.
HCHO Skin irritation such as eyes, nose, throat, carcinogenic
substance
Aol A G B 7= ottt A T YL F 7HAI U H A
wo] 57 )4 Ze) A WAsh 2 ol Al olitshete]
S A v A= S (ED I A

Table 3. Concentration Influence of CO:z

Concentration Influence

~ 450ppm

Level of healthy ventilation management

~ 700ppm

Level does not interfere with health even for longtime

~ 1,000ppm Level of discomfort but no harm to health.

~ 2,000ppm Level which mood changes as feeling sleepy.

~ 3,000ppm

Level cause health damage as feel shoulder stiffness
or headache.

3,000ppm over

Headache, dizziness, etc. Symptoms and long-term
harm to health.
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Table 4. Ventilation Amount of each Kitchen

Division Ventilation Number/h CMH/m’
Kitchen(small) 40~60 100~150
Kitchen(big) 30~40 120~160

Table 5. Innet Amount of Out Air by Mechanical Ventilation

Commercial Ventilation Number/h Innet OA(m’/hm’)
Kitchen(small) 40~60 100~150
Kitchen(big) 30~40 120~160
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Table 7. Mesh Condition
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Table 6. Ventilation System of Kitchen and Living Room

Division Use as is
° Ceiling Grill:6EA(Included 2EA Auxiliary Kitchen Grill)

Kitchen - Air Flow : Living Out

- Capacity:600CMHx4EA+300CMHx2EA(Aux Kitchen)
i o Ceiling Grill : 2EA

iving . .

Room - Air Flhow : Living In

- Capacity : 300CMH

Division Condition
Mesh Type | Polyhedral Mesh, Surface Remesher, Prism Layer Mesh
Mesh Size Basic Mesh : 0.2m In/Out Mesh : 0.02m

Fig. 2. Mesh Modeling
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Table 8. Inlet and Outlet Condition

Division Condition

Stair Case Velocity Inlet: 1m/s
Kitchen Counter Mass Flow Inlet: 0.5kg/s
Hood and Outlet Flow Split Outlet: 1.0
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Table 9. Simulation Analysis Condition

Factors Condition
Space Three Dimensional
Time Steady

Material Multi-Component Gas
Flow Segregated Flow

Fluid Condition Constant Density
Viscosity Turbulent
Reynolds k-& Turbulence
Simulation Number 300
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Fig. 3. Air Flow of Floor Level 1m(Plan)
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Fig. 5. Air Flow of Kitchen and Living Room(Section)
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Table 10. Hypothesis and Condition

Division Condition

° Replace Ceiling diffuser for Living Room
- Exhaust Grill 2EA : Exhaust Grill 1EA+Supply Grill 1EA
° Replace Ceiling diffuser for Kitchen
A - Exhaust Grill 6EA : Exhaust Grill SEA
(Aux Kitchen : 2EA) + Supply Grill 1EA
XAuxiliary Kitchen 2EA, Capacity&Location:Not Changed
Supply & Exhaust Grill Capacity :150CMH

o Added Living Room Air Supply Grill(1EA) and Replaced
Kitchen Exhaust Grill to Air Supply Grill(1EA)
- Supply &Exhaust Grill Capacity : 200CMH
o Replaced Exhaust Grill for Kitchen
- Exhaust Grill 6EA : Exhaust Grill SEA
(Aux Kitchen : 2EA) + Supply Grill 1EA
X Auxiliary Kitchen 2EA, Capacity & Location : Not Changed
Supply & Exhaust Grill Capacity : 150CMH

2) Ngdold BAxA

Table 11. Simulation Boundary Condition

Division Condition
Stair Case Shut out
Kitchen Counter Mass flow inlet: 0.5kg/s
Inlet Velocity inlet: 7my/s
Window Velocity inlet: 3my/s
Outlet Flow split outlet: 1.0
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Fig. 8. Air Flow of Kitchen and Living Room(Section) after Improve
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