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ABSTRACT

This study is simulated and analyzed the airflow in an energy efficient home. It
studies the airflow through openings and analyzes the impact of factors and different airflow rates
that affect the indoor air quality in an energy efficient home. The simulation was performed using
CONTAM software to create the model for airflow simulation. The case study used a drawing of
an energy efficient home which is a two-story home with area of 130 m’. The airflow rate was set
at 0.8 m/s and a home is located in Bangkok. The study compared the acceptable airflow rate with
Ministerial Regulation No. 33 and No. 39. In this study, there are three cases for analyzing
airflow phenomenon. These include (1) Simulation of all closed airflow paths, (2) Simulation of
opened opening flow paths, and (3) Simulation of all opened opening flow paths. Results from the
study are found that in the case of closed all airflow paths has airflow rate from air leakage area at
low airflow rate about 0-0.9 m’/hour that is not accepted according to the criteria. In the case of
opened the window flow path is found that the bedroom 3 in the 2™ floor that has more than one
opening has better airflow rate than the criteria. It can get air change rate per hour more than 581
m’/hour. In the case of all opened airflow paths found that an air change rate per hour of any zone
is better than other cases, and mostly pass of criteria except in the kitchen and bathroom. The
simulation was performed to improve the airflow rate by changing the position of window in the
kitchen, then the airflow rate able to pass the criteria. In bathroom, the best way to improve the
airflow is to open the door about %4 of all openings, then it increases airflow rate and trend to have

better airflow when open the door in bathroom.
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1) Natural Ventilation
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M319N 2.3 Minimum Ventilation Rates in Breathing Zone (ASHRAE Standard 62.1-2013)

People Area Default Values
Combined
v Outdoor | Outdoor Air Occupant
dszanmsliau Notes Outdoor Air | Air Class
Air Rate Rp Rate Ra Density
Rate
2 2
cfm/p cfm/ft #/100 m cfm/p
Nnaay (Correctional Facilities)
Woenudarin Tny (Cell) 5 0.12 25 10 2
#oadUNUINT (Dayroom) 5 0.06 30 7 1
W07 (Guard Stations) 5 0.06 15 9 1
%0459 (Booking/waiting) 75 0.06 50 9 2
amuﬁnm (Educational Facilities)
d a < < =2
guéitsInamnan 14 10 0.18 25 17 2
¥ Q. 7 a 3 g
wouanihelugudiznsdn@n 10 0.18 25 17 3
HoiFou (019 5-8 1) 10 0.12 25 15 1
a Z; 1 = g
Woaisou (e1gaaua 9 Tyu'lal) 10 0.12 35 13 1
HouiFounIseny 75 0.06 65 8 1
noszguussoeviialng 75 0.06 150 8 1
HoaFeudaily 10 0.18 20 19 2
WouFiiamsmainemans 10 0.18 25 17 2
Woulfianis luuminedo 10 0.18 25 17 2
woufiamsa i Tany 10 0.18 20 19 2
Houlfiiansneniiuned 10 0.12 25 15 1
quideds 10 0.12 A 25 15 I
HosauaT/azas/dus 10 0.06 35 12 1
Houlszguemnilszasn 75 0.06 100 8 1
A0IUUIMINMIUBLIATOINN (Food and Beverage Service)
e suuDSAIAS 75 0.18 70 10 2
F4 a Y o
Swenisusmsaweyi e nisvhadia 75 0.18 100 9 2
13 Aonma g 75 0.18 100 9 2
#ond (@m0 1ms) 75 0.12 20 14 2
aouni (General)
Houinwsn 5 0.06 25 7 1
N 5 0.06 20 8 1
Wosduuiealsyam 5 0.06 50 6 1
Toamadu - 0.06 - 1
Weuduveunavienaiiaueg 5 0.12 B 2 65 2
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People Area Default Values
Combined
v Outdoor | Outdoor Air Occupant
Uszanmsl¥au Notes Outdoor Air | Air Class
Air Rate Rp Rate Ra Density
Rate
2 2
cfm/p cfm/ft #/100 m cfm/p
Tsauss Taidia Saesn viewn (Hotel, Motels. Resorts, Dormitories)
Woauououiuay 5 0.06 10 11 1
T59U0Y (WBUTIWNNY) 5 0.06 20 8 1
HoudniaaIuna 5 0.12 10 17 2
v o o Y A o
woudnsameluthuege ds 5 0.12 10 17 1
1104 lainAB e/ 035915 HAA 75 0.06 30 10 1
Woulszquomnilszasd 5 0.06 120 6 1
21MIANIY (Office Buildings)
Hoarinsa 5 0.12 50 7 1
wealoamadmdn 5 0.06 10 11 1
Y < Y Ao '
Hounvvewiininuey 5 0.06 2 35 1
F v
Audamdninay 5 0.06 5 17 1
X A a Yy o
Aunsnudons 5 0.06 30 7 1
2 ]
wudgmsuInsAnsitfoudoya 5 0.06 60 6 1
ﬁum%n’amﬁﬂmﬁﬂ (Miscellaneous Spaces)
diissovoesuing 5 0.06 5 17 2
A A v o
Aunad Mo 19asUTeUITHIAG 75 0.06 15 12 1
Yeanouiwwos(ludinmsiiu) 5 0.06 4 20 1
A A A ° <
WUNFIUNUNTMANUEU(<I0 °C) 10 0 E 0 0 2
A 4. a & '
wuhdwmswaaill (liswgeamnssy
3 , e A 10 0.18 7 36 3
minuazamunszuIuMIHani laansad
" Z 1,
WDFBNTITHEAUNT AT oNE) 5 0.18 10 23 2
aga lonanm 5 0.12 10 17 1
2 ]
unFudedui 10 0.12 B 2 70 2
2 v
Wudfauen U55y Ysznouu) 75 0.12 7 25 2
#Insdnst - 0 - 1
2 ] .
Audiasemsvuas 75 0.06 100 8 1
Tnas 10 0.06 B - 2
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People Area Default Values
Combined
v Outdoor | Outdoor Air Occupant
Uszanmslyau Notes Outdoor Air | Air Class
Air Rate Rp Rate Ra Density
Rate
2 2
cfm/p cfm/ft #/100 m cfm/p
HuRasI5E (NAMINTINGINY)
nolszau USnanundmSugils 5 0.06 150 5 1
a01uNUTZNOUNTNTTUN AT U 5 0.06 120 6 1
Woalnsana 5 0.06 70 6 1
HolszyuamilAvnaa 5 0.06 50 6 1
Hoaauya 5 0.12 10 17 1
wioalaannos 5 0.06 150 5 1
AnssuaREmiuan) 75 0.12 40 11 1
aa 1Y 4 a d
NNFA U/ ModAail 75 0.06 40 9 1
Ao o
Tlogdode
Hundmnogorde(Dwelling unit) 5 0.06 F.G F 1
Iﬂi“t’l‘lﬂlaui’m(Common corridors) - 0.06 1
51U (Retail)
uhoveaoniuiuiguiszyaiuaiail 75 0.12 15 16 2
X dqyr & A
Wi 143w 1 luieasswau 75 0.06 40 9 1
rundanu 75 0.06 25 10 2
e vasuazindy 20 0.12 25 25 2
Fuvedaiiaes 75 0.18 10 26 2
o =
guloindina 7.5 0.06 8 15 1
$dns aunuvee AT ogy 7.5 0.12 20 14 2
AW naznonssuDushia (Sports and Entertainment)
fegoanmaine, s i@ uiauin 20 0.18 E 7 45 2
i 1. o
wundmsuda 75 0.06 150 8 1
752U (Fraszuazsviieg) - 0.48 C - 2
Nunaalfdus 20 0.06 100 21 2
Wanagy veaue 15in 20 0.06 40 22 2
lanaAsy Howntimin 20 0.06 10 26 2
Tuiaa (@i 10 0.12 40 13 1
aau 75 0.18 120 9 1
unu 75 0.18 20 17 1
a9 agale 10 0.06 D 70 11 1
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13199 2.4 Zone Air distribution Effectiveness(ASHRAE Standard 62.1-2013)

anvazMINEaN E,
' <
YAV UITNLNATU 1.0
! Yy Y o AKX
NeaudounnmauLaz launaunnu 1.0
1 d’ U 1 a9y A 1 9 % ci
YAUNYUNINYUNHUHDI 8 °C NIDNINNN e launauitmaiu 0.8
1 d’ 1 1 a 9y 1A Y [ ci 1 Y
maauﬂquﬂmqmwgnwm"lumu 8 °C MINATY taz 1HaunauNwaIu Ladans 14 1.0

] A < A = ) A dil A o ' Y
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2.1.6.1.3 1unsal 100% Outdoor Air Systems 1o 11l ueIMALT gNENIMUA

v
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AIUU Vot = Zall zones VOZ . (4)
2.1.6.1.4 Tunsal Multiple-Zone Recirculating Systems f152VUTLUIBDINA 910
<.
p1mAusans 1Uda Tounaton Tau wiouq fua Outdoor Air Intake (V,) 32@0aTINITAIUILL

(2

A A 2
LW UANU

Vo= Vo /E, )
Vou =D Zall zones (Rp X l)z) + Zall zones(Ra X Az) . (6)
D=Ps/Zx,.p, (7

1o Vo f® Uncorrected Outdoor Ait Intake
D Ao Occupant Diversity Ratio
=) o Y ] [ a 1Y o a 1 A
P, AD 31U @agmﬁﬂqqmmiﬂuau‘vnmiﬂﬂm 97U E, 1D System

Ventilation Efficiency 1171 18910A1314

MI199 2.5 System Ventilation Efficiency (ASHRAE Standard 62.1-2013)

Max (Z,,) E,
<0.15 1.0
<0.25 0.9
<0.35 0.8
<045 0.7
<0.55 0.6
>0.55 @14 Appendix A TUINAT9 U 62.1

F '
A A

WK : 1. Max(Z,,) MINODIAIGagavod Z, Fai1uim lasaunisi (8) dmivyniun
FEU180INA VBITLUUITIERINIAHLI) (VoI AHU Hilee)
2. dMFUAUBI Maz(Z,,) N0gizn1a 015 11 0.5 A1ved E, d11150%1 18 1agns

Interpolation CRIERERN

[ 1 1 1
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Y ]
o 1 a0 1 A o
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MINY 0.15 MM ITUTSVUNUATATIUGINIU AN Eﬂumawumﬂ1wﬂmmmmﬂu"lﬂ Tu

aX Yan . . Y oA \
N3l N3 1935013 11 Normative Appendix A 3¢ lHmnaumaaunand
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1 d‘ A 1 d‘d 1 d' 1
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d‘ =) 1 A <1 1 o
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M5199 2.6 Minimum Exhaust Rate (ASHRAE Standard 62.1-2013)
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