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A Study on the Performance Evaluation of the Hybrid Ventilation System
for Small Apartment Houses
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ABSTRACT: From Feb. 2006, the ventilating systems with air exchange rate of over 0.7times/
hour are installed at the apartment houses (over 100 units). Installation cost and maintenance

cost are very important factors for ventilating system because consumers have to pay the
expenses of that system. Especially small apartment needs more considerations because small
apartment is comparatively the economically weak part. The purpose of this study is to the
performance evaluation of the hybrid ventilation system for small apartment houses. Hybrid
system 1 consists of natural ventilation system and duct type exhaust diffusers. Hybrid system
2 has natural ventilation system and toilet exhaust system with static pressure fan. Infiltration of
test apartment houses with ventilation system is under 0.1 times/hour. Mean air age of hybrid
system 1 is 1.52 hours and hybrid system 2 is 1.42 hours. Mean ventilation effectiveness of
hybrid system 2(93%) is higher than that of hybrid system 1(81%).
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Table 1 Test unit

Period 2007. 12~2008. 1
Unit 51 m’, 9th floor, Plan with hallway
Supply Exhaust
o Natural ventilation Duct type
Ventilation system

system Toilet type

(Static pressure
fan)

Natural ventilation
system
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Corridor Corridor
e
|‘ Kitchen Kitchen T~
o
h
Livingroom Livingroom
Room1
77222 7% - e D
N e
w222 Natural ventilation system
' Duct type N ) Toilet type(Static pressure fan)
(a) Hybrid 1 (b) Hybrid 2

Fig. 1 A plan of test apartment.

~ 4. 12. 2007

(a) Natural ventilation system

(b) Hybrid veritilatln system 1‘

l (c) Hybrid ventilation system 2

Fig. 3 Test ventilation system.
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Fig. 4 Multi gas monitor and tracer gas.

Table 2 Result of infiltration

' Results|Air change rate Mean
Sampling place (ACH)

Living room 0.10

Hybrid 1 Room 1 0.11 0.10
Room 2 0.10
Living room 0.08

Hybrid 2 Room 1 0.08 0.08
Room 2 0.08

Table 3. Air exchange rate of test system

) Results|Air change rate Mean
Sampling place (CMH)
Living room 62.34

Hybrid 1| Room 1 64.67 62.89
Room 2 61.65
Living room 69.70

Hybrid 2| Room 1 71.24 70.10
Room 2 69.35

A EAADE $EE 9E 9 ARABe o
£ #4729 5 W8T 245 ARG @
&E AU PG, FHAsE ouRT

ge gertan

22 ABHROH, A7 3
YE (Innovarh) & /‘1’%0}%1‘:} —ir 7t BEA 7}
Avltt B Agste Au TS HHAA A
A s=LE7F FL5HA SP‘}ioU% z
Mo Ax 7t AHE Fd98A vEEI} &
4 AL FUT F WwEL GFAS

Fig. 42 34 39 % @71F F44me v
B ok #7139 A (Seidel) e theH
2O

G- G

g o =G 4}

Q(m'/h)=12.303— 4

4. HEZE T
4.1 M AV 57 23

Table 2& AU Ade A7F S Ans
Hebd @7 A"HE HEEHA] ¥ FE A
7+ A9 ‘%v‘f—% EF 7H“‘°}3’— Ad 12~13m ¥
A% A2 o 1CMH °l
gl ApolE Holx 9\1‘4. A71FE 3R
gAstE He 0.10~0.088/he] 2dE YEA
o @71FA AEol olFoj AdPAiet Uk
Ao 71 Zolsk oF 0.028/h otz F
dHol AT=rt Wi$ FL2 Aoz Adddd
ANF &4 A Ade =RV 2 F47)
AHIAEAE ETstRFE 013/holste] 2
#7b et AgAde 712 5ol 3,
olEZ= FAVALHY AlFo e Aol A
57 e ez Uesd.

42 7| MNAHY 2IMHs 5 2

421 871% 2243

Table 3& S7A29d 745 A #o1%F &
A9E et 7 Axed 8% 24 A,
ARAE #% ANE A5E AA AU NF
g 4R F WL ZRHRYoH, Ax
W @713 ZHe 23 o ANHIL, 34 2
s ez deiRn 2 Azdd @)

ot o



700 AFd - H24

¥ ZAAANE A¥EY oI 1L HA 63
CMH, stelHeE 2+ F¢ 70 CMHE el st
olE = 29 #7]|Fe| v B AoR vhehch

TEe= éﬂl“ '\]7}°1

‘E‘%Alﬁ’}}—?g} AW F719 FTAHA AFAL
4 BlEA 43)es Aod

a, 422 AR & A
*éLH YHTr1dE @go=
4 THAHANA A F 3749

TAaBTT7EE SAGE HHEstd ALsATh
Zt A eSS BT dolwd dHdA A AAE
< A8 "2 3AH F

< Hixsle goz Mgy

o
i
>
)
o
I
ru{m
rlr —lJ

Aol Ad &7 F

bR &4 o

€= In - 100 (2)

TC
r=- 3

qv
/mcp(t)dt

_ 0

e o (4)

P

stolB = #IA 2" JME A B &2 3
& T3 AEsd FdHY g5 8&e 7
Z} Table 4, Table 51 YEldT) HAAE Asn
W, solBg= 12 HHE FrIdHe] 147~155
ANzZto g ZAHo] APF 15247t 2 YElte
W 758 80~84%E EA3Ho] AYF 81%
2 yehgt slolBe = 28 HF F719%e] 1.39
~145A1t 02 EA o AP 142002
gyton $71E38S 93~96%E ZAE o A
T 94% % vrebkch

#7158 SHZEAHE ¥udgrd, solHz=
121} slojHB = 29 FFF7|dHe] &2, &7
& e £2 Ao YEhyth golrg= |
o A% 7 AdA wirir} o]FjA 2 glovt F
Z17¢ w7177t Zh7ke]l AxE A 717 F
AHHAA 477 2 WETE wAYCE FF5
(short cut)o] A3t & Lo] stolBY= 28T}

FA & Aog Aadd @A =I) YR
& AFe o] FE IRITVAHEL FAWN F
Fob w7l AN At W 2L 87 =X
€ 990 vey SREFIIAHY A7t @ol
RBE o] Wolut A HAA Y FFH FHA

oF HAAe=m FY|

==49nh‘.‘:~o§lm5&$i‘-&*¥

#grldge 2 B Ege
BAE BAR] gtk ol 2e REe Ag
o A% FALANE G B 4 B
2 HolA gob FAATFAN WATAN LxT
A AL A me ol A Ao

2= =g 2 E(cold draft)7t AA AARE] 4
A w5 =2 ¢ g9g sheAel ddh o
el ol ulE vlwAd HWHo| ye AN 7
g e wiZ|FE B8 AX 2L F=ux &
7t el FojHef stEg Fr| 7ot AXHA gL
el A Frle AAZ A2 AsAol Erh
stolB = 29 AY-, g4 55CMH, 3}
a1t 28CMHZ F /19 w7 FoA &
83CMHE Hl7islez A edel Zojrt #
2 HA8AYY 22 LY FTEFY TN E A
S99 AAAdA B &3 AFur7 S22

~1N_\L—lo—lr1_|

Table 4 Mean age of air of the ventilation

systems
Sampling place Results Mean age of air(h]
Living room 154
Hybrid 1 Room 1 147 (I\}Ifjn)
Room 2 155
Living room 1.43
Hybrid 2 Room 1 1.39 (h}léaQn)
Room 2 1.45

Table 5 Ventilation effectiveness of the ventila-
tion systems

Results Ventilation
Sampling place Effectiveness[%]
Living room 80 a1
Hybrid 1 Room 1 84 (Mean)
Room 2 80
Living room 93 o
Hybrid 2 Room 1 96 (Mean)
Room 2 93
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