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A Study on the Efficiency and Economical Efficiency of
Indoor Air Pollutants Reducing Effect in Apartment
Buildings Applying Floor Embedded

Ventilation System

IK-WON CHO

Department of Refrigeration and Air Conditioning Engineering,

Graduate School of Industry, Pukyong National University

Abstract

Recent developments in the construction industry are rapidly
changing the direction of construction of residential buildings
and energy consumption, and the indoor housing of apartment
houses is enhanced by the refinement and diversification of
indoor spaces due to the refinement and diversification of indoor
buildings.

Moreover, while the ratio of the ventilation system 1s becoming

more important, the housing design i1s underway to minimize the



profitability of the site and minimize the cost of construction.

In this case, there are many underground ventilation systems
where floor fill ventilation is applied to the floor of the floor if
there 1s a lack of floor space due to the lack of floor space.
Therefore, analyze the low quality and energy consumption of
indoor pollutants in the site of the apartment housing where
the ventilation system i1s applied, and examine whether it 1s
possible to use an alternative room based on an objective data

heater in the absence of a floor heating system.
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Table. 2.1 Classification of the indoor air pollutants

Source

Pollutants

Conversation etc
Skin

Bacteria, Viruses
Dandruff, Vmmonia and Odor
Fiber, Sand dust, Bacteria, Fungi

Clothmg Various trace substances
Cosmetic ..
I Smoki Dust, Tar, Nicotine
fn.atr.lt. Gmo e CO, CO, , Ammonia
activitiies Wa Slkin Sand dust, Fibers, Bacteria
amng CO, CO, NO , NO, , Smoker, Odor
Combustion ) )
) Volatile organic compounds
Appliances .
. ; Ammonia,Ozone, Solvents
Office equipment
Building felzr‘:ft(:)i ey HCHO, Glass fibers, Asbestos,
materials 4 Adbestos, Radon, Mold, Mite

Insulation paint

Outdoor air

The exhaust gas
of the automobile
Combustion of

CO, CO, ,NO , NO, ,SO; PAHS
Volatic organic compounds
Dust, NO, ,S0,

fuel
Dust, Sand, Dirt, Detergents, Mildew
Workiong Enemy priest, Pesticides
Living Materials . Disinfggtants, Repefllents ‘
Direct scattering Insecticides,Fungicides, but clearing
Re-scatter Defense chemicals ,Insect repellent
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Table. 2.2 The Classification of Ventilation

Classification
i Features
Kind Concept

: ot —-Indoor press balancing

o ; 7T 4= 77 | is possible

tilat t I : i /

Ventilation type ; 'iL' -~Waste heat recovery

Sas ' available

-Indoor pressure:

. ' =TT g; Y 2|2 OSitiVe ressure
Ventilation type II .ﬁ;L‘/ ! —I?Air pouuliion:

= ] Ingress Protection

w211 | ~Indoor pressure:

o cal i " negative pressure
Ventilation type Il | EET | —Aif pollugoni

.......................................................... Prdiferation prevention
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Table. 2.3 The Ventilation volume of countries
Residential .
Standard b?tlggig Living Room Bed Room Kitchen Ba@rgﬁg? / (gi%g%)
ventilation)
ST 0354 gaasa @ | 9 2 o) A
oo Rl i 25l/sec Ex= ¢
(ASHRAE &7}'051/5;%‘: 2@1 ;Jl B B Sl/sec EE B | s 7 A N
62-1989) ﬁ’]gfg”)ﬂ g @ 717 A=) 0/sec
S 71 A = 7
Kl ul oW A 9 HpekH A o 601/ e [ R RS
_ T WA \ sec T= [ ER= g S )|
L5 o7e 2743 yaoelgel & | J2THT | soi/secmFE 1/200)491 " 3
5995-1991 12~181/sec ¢l 719 A, 3 = ﬂﬂ_—r‘i ’ o A | 28374 719 AR, Hd
Bld R EJPN i WAS e, | 4000mio] el | 15l/sec &Y% How 33|04
PR clssn | 8~12Vsec 4 Hz: 4000mie] | oodieiipey | BV A o #54 &
L AR R IR = 2 E H
Guides A,B) A i
ENCPN
(SLA 384/2 - - 80~120m'/h - 30~60m’/h -
SLA 382/1)
(B?S%“Fé% H2GE7D 0.351/secm’ 4.0 I/secm' 10 I/sec 7] 7]
cht 1) 0.35l/secm’ T71 T71 2 wy7) 10~30 l/sec 10 1/sec
TR | T O | L
Cae =1 W - W Om'/h = Om'/h B+ A m/h &
el _ FEb e o | B | Adesa A% | Adenn Ay | e
S K NS | el wa | dejel] | WA | @wa 100ar
ch47-1987) T AR AT AR 150cro] AFe]  ©l 150cro] o] &l ol Ate] st
E A3 E A 7] YE 43|
- Z} o] ue A
Rt Rae | 5 o%ola A | E h 28)/sec sl (114)
62-1989) 2417_]]-?{ 2] 10l/secd ()
g} =
(1353%687) - 0.1m'/secm’ 0.1m'/secm’ 2.1m'/secm’ 1.4m'/secm’ 0.7m'/secm’
o] grg] ok 35~().53 : - S ~2.03 -
D 05 07.75) 0.35~0.5%]/h 15m’/h ¢! 1.08]/h 1.0~2.03]/h
-—':? Q] = i
(DIN18017; - 60~120m'/h L A2 40m/h A2 40m'/h 22 20m/h
DIN1946,VD12 3 o 60m/h o 60m/h o 30m/h
088) 60~180m’/h
%S
(AI)‘rete 24,03 - - - 20~135m’/h 15~30m’/h 15~30m’/h
82
- 0.5l/sec
(N:‘]SEH—BD - 0.5l/sec m’ 0.5/sec m H7] 20 Vsee wj7] 15 1/sec -
ot _ 063 _ 5 5 _
(DS 418) 0.4~0.63]/h 0.73]/h 0.7%]/h
FJRRa=s 7+l ) 7- w7
§%§$F3261_M 0.3%]/h B B 50 1/sec 25 1/sec B
ASHRAE 3 /sec Azl 7] A7)
69-1989) 30 I/sec 5 1/sec
7 7~1.03] 5 , 5 , 5 ;
(NBNB]gg—OOS) 2%33(%[;3/}]1/21 - 0.1m'/sec m 50~75m'/sec m 1.4 m'/sec 0.7 m'/sec
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Measuring point Experimental schedule
CASE-1 Interior seal + boiler 3 day running (8 H) + 2
days after Measurement of Indoor
(APT 101-1501) Contamination
Operate on boiler 3 days (8 H) + 2 days
CASE-2 after + 3 day Floor ventilator operation
(APT 101-1503) (6 H) after + Measurement of Indoor
Contamination
Operate on boiler 3 days (8 H) + 2 days +
CASE-3 after + 3 days Natural ventilation (6 H) after
(APT 102-302) + Measurement of Indoor
Contamination
Operation of boiler and floor ventilators 3 days
CASE-4 (8 H + 2 days aftert 3 days Natural
(APT 102-3003) ventilation (6 H) + Measurement of Indoor
Contamination

Table 2.4 Experimental schedule
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air volume
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Measuring point Location Measurement Temperature
Measuring point-1 Outside grille Outside Temperature
Measuring point—2 supply air diffuser Supply air Temperature
Measuring point—-3 The bottom of the floor Floor Temperature

Floor temperature on
Measuring point—4 Floor on the supply duct| the supply duct
measurement

Measuring point—-5 In Door

Room temperature
measurement

Table 2.5  Temperature measurement location

Measuring
equipment

Measuring Measuring Measuring
point-2 point=3 point-4

Measuring
point-5

Fig.2.14 Sight of measuremeant point
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Measuring equipment picture Equipment name

Purpose of use

Yokogawa )
(MV-2000) Data collection
Wind gauge Wind volume
measure
T-type Temperature
thermocouple measure
Indoor
carbotrap 300 pollutant

measuring device

Table 2.6

Measuring equipment
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case—3

case—4

81% reducing

96% reducing

64.7% reducing

88% reducing

case—1 case—2
HCHO 75.6% reducing
stylene 49.3% reducing
benzene 50.6% reducing

86.5% reducing

94.2% reducing

ethyl benzene 91.2% reducing

67% reducing

16.6% reducing

jairen 68.62% reducing

48.8% reducing

93.4% reducing

stylene 34% reducing

66.9% reducing

85.9% reducing

Table 2.7 Pollutant reducing data
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Fig. 2.23 Pollutant reduced data between case-2 and case—3

case 2 casE difference
(101-1503) (102-302)
HCHO 75.6% 81% 54 %
TVOC 55.9% 64.7% 8.8 %

Table 2.8 Pollutant reducing data between case-2 and case-3
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Measuring point Measurement Temperature | first.('C) | final(C) dif.(C)

Measuring point-1 Outside Temperature 11 8.4 - 2.6
Measuring point-2 Supply air Temperature 20.3 23.2 + 29
Measuring point-3 Floor Temperature 30 43.7 + 137

Floor temperature on

Measuring point—4 the supply duct 20.8 34.6 + 13.8
measurement
. . Room temperature
Measuring point-5 measurement 214 27.4 +6

Table 2.9 Variation of Floor Thermal Storage Temperature
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