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A Study on the Improvement of Indoor Air Quality

in classroom by ventilation equipment

Yong hwan, Chung
Department of Refrigeration & Air-conditioning Engineering,
Graduate School,

Pukyong University

ABSTRACT

Elementary and middle school’s students are 27% of population and it
1s necessary to make healthy, comfortable environment by improvement
of classroom’s air quality.

So required conditions and ventilation amounts are studied when
applying the ventilation system for ventilation of closed classroom.

In the case, internal model was suggested for the efficiency
mmprovement of rotary and plate heat exchanger.

Also, amounts of require ventilation were proposed by comparison and
analysis of internal CO: density when  ventilation eguipment was at

work or not.
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Table 1 Sources and influences of indoor contaminant[12]

Contaminant

Place of origih

Influence to human body

Dust, Heavy metal

inflow of outdoor
dust, Dust at the
floor, Life activity

Pneumoconiosis,
Silicosis,
Occupational lung

disease

Adiabatic board,
Insulation material,

Skin diseases,
Respiratory disease,

Dust and so on)

Asbestos Asbestos Cloth, )
Occupational lung
Asbestos break, .
. . disease
Thermal insulation
. Headache, Fatigue,
Cigarette smoke 5 hiti p
ronchitis, Pneumonia,
(Gases, HC, PAHs, Cigarette

Bronchial asthma, Lung

cancer

Combustion gases

Stove, Combustion,

Chronic lung disease,
Air way resistance,

(CO, NO2, S02
Gas range
and so on) Central nervous system
Soil, Rock,
Radon Underground water, Lung cancer

Granite, Concrete

Formaldehyde
(HCHO)

Plywood, Board,
Furniture, Adiabatic
board, Cigarette
smoke, Beauty aids,
Clothing

Cough, Diarrhea,
Dizziness, Vomiting,
Skin diseases, Rhinitis
, Emotion anxiety,

Amnesia

Volatile Organic
Compounds
(Benzene. Toluene,
Styrene, Aldehyde,

Paint, Adhesive,
Spray, Combustion,
Laundry, Clothing.
Aromatic, Construction

Fatigue, mental

illness,

Headache, Vomiting,
Vertigo., Central nervous

system
Ketone) materials, y
Copy machine, living |Cough, Headache, Asthma,
0zone(03) )
Allergy disease

supplies, Combustion

(Filamentous fungi,

Microbial substance

Humidifier, Cooling
air conditioning,
Refrigeration, Pets

Allergy disease,
Respiratory disease

Bacteria, Virus )
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Table 2 Recommended ventilation air flow rate for comfort control

Standard for

Nation . . Application Ventilation Rate
Ventilation
Shop 1.25 (#/s- )
Classroom 2.8 (¢/s-m)
Conference
50 (¢/s-m
USA ASHRAE Roor (2] )

Standard 6271989 [t ice space | 1.25 (#/s - m)

1.25 (¢ /s - )

Residence
7.5 (¢ /s - person)
HASS Living Room
Japan 8.3 ‘ S
a 102-1997 of Residence (£/s - person)
Private
4 s m
Office Space (e/ )
Conf
ONIETENCe 43 (e m)
Europe EU Room

Audi tor ium 11.0 (¢ /s - )

Restaurant 3.2 (¢/s-m)

Classroom 43 (¢/s-m)

ASHRAE Standard 62-1973°1 M= wat A5z Ha 7)o
BFFE G ofF B Wl /AgHg e AA A 2uet e dEA

of HdEg 73S HA 57| 913 ASHRAE Standard 62-1989E A A&l

wFeo], dnta § FHI bl WHOO A 19873 AR FHe A

WE71874 A &AM (Air quality guidelines for Europe)ol <A3slod 7]5&&

dAste slow, WHO= ] 7[5 A& 4d 3 34 539 48 o
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Table 3 Minimum ventilation rate requirements in school buildings[10]
Nation Ventilation Rate
Belgium 30m /h for a person
Canada 8 ¢ /sec for a person
Finland 0.60.8m'/h for a person
France 15m /h for a person
Germany 30m /h for a person
ltaly 1.55.0 (ventilation rate)
Nether | ands 0.55m /h for a person
New Zealand 8 ¢ /sec for a person
Sweden 10 ¢ /sec(smoking). 5 ¢ /sec(non smoking)
England 58 ¢ /sec or 12 ¢ /sec
U.S.A 8 ¢ /sec for a person
Norway 0.75.5¢ /sec for a person
@o)% gL FAol R weh NENE vEA Ay Yed F
Arde Badv|FdFe gAFgun F A WAEe] e Fow FAstE
gom FATHY HA@7FE et wel 4104 /s - persons A3}
= S
grEo 277 A4 BaW| S 1UY L/ NESHE ATE B
=Z9ole Ag, AAE7H AW A M (Guidelines relating to the working
environment act, Climate and air quality in the workplace)oll A= A &=t
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Fig. 4 Rotary tvpe Heat Recovery Ventilator
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Fig. 5 calculation model of plate type
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Fig. 10 calculation model of rotor type
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Fig. 11 palte type (embossing @ 80mm)

Fig. 12 palte type (embossing : 40mm)
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Fig. 15 Photograph of IAQ Measurement
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) ) Measur ing .
Equipment Mode | Measuring factor Resolution
range

Temperature -50150 € | = 0.1 C

) Relative Humidity | 0100% RH | + 0.1% RH
Multi-funct

ion meter [TESTO 445| Air current speed 060 m/s 0.01 m/s

logger
CO2 010000 ppm| 00.1 ppm
Co 0500 ppm 0.1 ppm
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Fig. 16 Testo 445
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