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Keyword : Air Tightness Performance, Energy Saving, Indoor Environment Quality

Building airtightness has a relatively higher impact on building energy
consumption in subtropical countries such as Taiwan. Therefore, building airtightness,
which has long been adopted in the west as an important indicator and regulatory
requirement for building performance in energy saving and indoor air quality, has
gradually gained more attention in Taiwan due to the increasing demand for low
carbon buildings in the context of the denuclearisation move in Taiwan. It also has
become more relevant as the outdoor air pollution increasingly impacts the indoor air
quality.

In order to understand how the building airtightness impacts the cooling energy
consumption of dwellings and indoor air quality in Taiwan, the airtightness profile of
Taiwanese dwellings needs to be understood as a starting point in this project. We
conducted a practical literature review on the current state of the art in relation to the
incumbent methodology and efforts that have been made over the last few decades in
the research and development of air tightness testing methods. We found that the
Pulse building air tightness measuring technique developed by the University of
Nottingham is suitable to be the In-situ tool for measuring the air tightness
performance of a building or window. Then, 10 compartments were selected in
Taiwan for measuring the airtightness by the Pulse technique. The experimental
results indicated that the sound insulation performance of window has a significant

effect on the air leakage of a compartment.
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Ventilation air is heated or cooled

by make-up air unit (MAU
Stack Effect o ¥ p air unit { )
Driven Exfiltration

2
§—
“-—
-
Tempered ventilation
Air flow ; air supplied to each
through open floor common corridor
windows g
- [
Air leakage between
— — adjacent suites
— —
Air exhausted using - - -
bathroom/kitchen fans
, —
Tempered ventilation
= air flows in to suites
from the corridor
Enclosure
air-leakage
 M—
— | —
— | —
Air fiow in = — Alr leakage
between floors
elevator shaft -
and stairwells

Parking garage

h f
L Stack Effect

Driven Infiltration J

Cont d

Air Infiltration

Common Args

Parking Garage
(Typically unheated)
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EURASEST T AT ZATIERAY RRBRTHILF RS I
BF2UEAFLA S e £ 4-1 B 2507 2 B2 3% (70
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PEAZTERG BB T BEFAIARET -2 41084 Tn 3 0 41

BREDBREE | WHREFOBAEE S RFEY oL - R BLERT D
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B ENERT c AAHNAAI B AR A ARG AREAL 2D

ANFRTOSEE L0 ERFINRBRI TR R SHRAHRE L RIL K
FR A HITE FIEE RN Py o 2 o R e T2 B30 2 {18 B

Ao RAEEL LT OB P25 T CEHET R0 B SRR B
P AR RS S R B AN LT RS

B THRXFHITEGN B F RHEEER 2% BN HESIRZ AN

241387 FRENE

© = S [ B A MR E F %

S5 - (mm*mm) (Pa) (m3/h-m?) E 3N
1 AT 1500*1500 10/30/50/100 0.0/2.1/3.0/5.2 2
2 ECA 1500*1500 10/30/50/100 0.0/0.6/0.8/1.3 2
3 S 1500*1500 10/30/50/100 0.9/2.0/2.7/3.5 2
4 RETHE 1000*1000 10/30/50/100 0.9/3.7/4.5/8.2 2
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FNREF RN RIRRIPSE 2 22

e

1

R TR FH T

5 y e 1950*1890 10/30/50/100 0.4/0.85/1.6/2.6
s
FRIR AR

6 *Z#ﬁ e A 1950*1890 10/30/50/100 1.2/2.5/3.1/4.5
s

7 T EAET 1850*1950 10/30/50/100 0.5/1.4/2.3/4.1

8 H T AT 1200*1400 10/30/50/100 1.2/2.3/3.0/4.3

9 P 900*1535 10/30/50/100 1.6/2.7/3.8/5.3

10 JHR 4R T 1200*1535 10/30/50/100 0.6/1.6/2.1/3.4

11 P4 1850*1950 10/30/50/100 0.3/0.7/1.0/1.6

12 ¥R AET 1050*1210 10/30/50/100 1.7/3.4/4.6/6.4

13 B4R 2000*1450 10/30/50/100 0.9/1.8/2.3/3.4

14 B4 1500*1500 10/30/50/100 02/0.8/1.6/2.4

15 T R PAET 2350*1950 10/30/50/100 0.6/1.1/1.5/2.1

16 T IR T 2600*2400 10/30/50/100 0.5/1.1/1.4/2.0

17 T BEPLET 3460*1950 10/30/50/100 0.5/1.1/1.5/2.2
PP B R

18 Zj}; REHT 1970%2200 10/30/50/100 0.7/1.4/1.9/2.6

19 B B TLET 3460*1950 10/30/50/100 0.8/1.7/2.3/3.4
FPT R R AR

20 231; i AT 1500*%1620 10/30/50/100 1.3/2.6/3.5/5.5
TR TR X HT

21 Zi‘: AT 1800*1700 10/30/50/100 0.7/1.4/1.8/2.6
P TR X EHE

22 Z;}; i AT 1600*1700 10/30/50/100 0.8/1.6/2.1/3.0
FPT R R AR

23 j;:?}; HT 1400*1800 10/30/50/100 0.8/1.6/2.2/3.3
R ELE

24 i;i; i AT 1400*1800 10/30/50/100 0.9/2.0/2.7/3.9
Bt THEXFH

25 1665*2682.5 10/30/50/100 0.8/1.6/2.2/3.2

TP F

(T sl hmg Hie)
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Bl ERII0 2T 2EFXET 2225 B BRFE-HVHIHRZF B
HEREE Rz £ 8 o AT RERREHFT T2 2 5C0dB) £ 5 ®
FCBEHCIABREF FE A oFERAF T 2T AL ARG =
o2 LR TEREFRF - BT C2ZREE c MERBIRA L2 XTE
W E (4Pa) > % 2 BIKE L CNS 11527 #hor 0§ # 3k £ (m3/hr-m2) £ 7+

2 OA2WBFT 7§ BARRLE %5 ONS 11527 F % 3 e Rl Bcds 7 3 Rdc™
2 %5
1. WEFERHEERS £G4 Pa)g » SIEEHS 3 CNS 11527 5% % & 10
Paif2 T2 § 2 MiBFE o RS A ARETENT 2 F RiER LN
ERREL KNG RGER
2. BT -T2E250G0dB)KLF % F ~ #EHGAB)ELF 2 F =&
FEF R PRELLE S FRET DRMAE X 2m3/hr-m2
T-2 £ 5G0dB)f+ 4 & F AT 9 & 1~1.5m3/hr-m2 % & » %

HGB5dB) £ 4 % 7 48 E R [t 1 m3/hr-m2 -

4 4.2 BIEFT ¢ F DLk RIER
EES N T E
, , . & it
A 5 @Al () @4 Pa g
m
(m3/hr-m?) 10/30/50/100Pa
#1 K4ET 2.5 m? 1.9380 1.7/3.4/4.6/6.4
#2 K4ET 1.83m 2.3030 1.7/3.4/4.6/6.4
#3 BrarT 170 m> 2.1770 1.7/3.4/4.6/6.4
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Fr g PEF R R T TS TR

T2 % %(30dB)
#4 - 21m 1.1140 0.9/1.8/2.3/3.4
BEF 37

T2 % % (30dB)
#5 ‘ 21m 1.3470 0.9/1.8/2.3/3.4
A

T-2 % %(30dB)
#6 ‘ 27m 1.1733 0.9/1.8/2.3/3.4
Ris 3%

T2 % % (30dB)

#7 o 27m 1.4033 0.9/1.8/2.3/3.4
i i
%1% 44 (35dB) .
#8 - 54m 0.6690 0.3/0.7/1.0/1.6
i i
%1%+ (35dB)
#9 - 87 m’ 0.6830 0.3/0.7/1.0/1.6
BEF%E
%1% 44 (35dB)
#10 38m 0.7270 0.3/0.7/1.0/1.6

FEs % &

(FH# %R 0 A g BLE)
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i &% HEF(35dB) 2 p & T2 $5(30dB)3 & > 5 7 B ENIE S § 0
FrRAERE F BRI G A P EANERELE PR
SRT o MR WAL 2 AT 35dB shF B 2 T2 1S % % (30dB) % < hF %
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b 3
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£ e [
~ 0.6 e,
= ® -9
el @
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% 43 THPFPREHRTRER

=< #i #1 #2 #3 #1 #2 #3
Dl 3 3 3 El 8 8 7
D2 3 3 3 E2 6 5 5
D3 7 8 6 E3 8 7 7
D4 3 4 4 E4 5 6 6
B1 5.4 6.5 6 Cl 4.5 4.5 4
B2 6.1 6 53 C2 1.7 1 0.3
A 3.5 3.1 3
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% 44 THPBEE LRSS

@ 5 st A PRCR CNS 15038 g

(10 Pa) (25 Pa)

PHPRIREYBER) 3.81 NA
P A2ELH.(D) 8.54 11.37 1.33
T P 4(E) 16.04 22.96 1.43
M 2 R (A) 11.98 NA -
P P EBE P R(B) 8.06 NA -
Peig P2z (C) 19.22 NA -
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