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IAQ improvement effect analysis in Dynamic Breathing Building(DBB)
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ABSTRACT:
resulted in degradation of Indoor Air Quality(IAQ). It has brought out new diseases such as
New Building Syndrome(NBS) and Sick Building Syndrome(SBS) to the tenants of such
buildings. As a result, researches on the Dynamic Breathing Building(DBB) are being

In modern buildings, the air-tightness and insulation for energy saving

undertaken to minimize energy loss as well as to improve IAQ. DBB is a state-of-the-art
technology to build channels inside the wall so that air migrates between indoor and
outdoor, which improves insulation performance and IAQ. This study attempts to evaluate
the improvement of DBB employed in real buildings. As analyzing tools, IAQ improvement
and particle degradation while were evaluated while the required indoor ventilation rate was
satisfied. DBB were installed in the twin test cells
Research(KIER). From the test, TAQ was
concentration of particle matter(PM10). As a results, the concentration of particle dust
(PM10) within the breathing walls was reduced by 80% at 0.7 ACH, 67% at 2 ACH, 63% at
3 ACH respectively. As ACH is higher, Dnamic Isulation(DI) and normal wall permit more
PM10 particles being infiltrated.

at Korea Institute of Energy

compared with outdoor air base on the

Dynamic Breathing Building(s4%= %), Dynamic Insulation(s% <

A1), Indoor Air Quality(EW &714), PM10(7] A H=A]), Infiltration(# 7] %)
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1) Mohammed S. Imbabi, Dynamic Breathing Buildings to
Combat Global Warming, 3rd international Solar Cities
Congress 2008.

’ \ ir flow
,\A fl

PM10

Indoor - Qutdoor

Insulation
< effect

Fig. 1 Concept of breathing wall.

2.2 =3 A xi2(Dynamic Insulation)

Fig. 2 Dynamic insulation.

2) Mohammed Salah-Eldin Imbabi, 2005, Energyflo Cell -
Thermal Performance environmental building, Technical
Bulletin 2.
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Table 1 Selection matrix of cell thickness for
filtration life

Typical Predicted filtration life, typical
Cell . )
) static construction (years)
thickness -
(mm) U-value High Average Low
(W/m?.K) pollution pollution pollution
95 0.36 <60 60 >60
135 0.28 60<80 80 >80
175 0.20 80<100 100 >100

Table 2 Selection matrix of cell thickness for

building type

Recommended dynamic insulation
application

Building type Urban Rd Rural
High Average Low

pollution pollution pollution
Semi-detached house 2 1.2 1.2
Secondary school 2 2 1.2
Multi-storey office block 2 2 1.2
NHS hospital ward 3 2 1.2
Semi-conductor plant 3 2.3 2

(1=95mm, 2=135mm, 3=175mm)

Fig. 32 29 238 AFA=2ZH <7]x1d3}elA
FAQA ddA e ddrE, AAsr] v, R

7158 H7ts7] 913k SET(Separate  Effect
13 x| o]t

=3
[}
@
i

Fig. 3 KIER twin test cell.

Table 3 KIER twin test cell specification

Area ) Thickness
Type (m2) Material (m)
Wall 9.12 Steel panel 0.001
(East, West) ’ Urethane foam 0.075
Wall 4.80 Steel panel 0.001
(North) ) Urethane foam 0.075
Air 0.040
Plywood 0.012
Aw | s | NIRRT
(Styrofoam) 0.09
Wall Steel panel 0.001
(South) Air 0.040
Plywood 0.012
ow | g0 | Vg | o0
(Dynamic Insulation) 0.095
Steel panel 0.001
Steel panel 0.001
Floor 760 Urethane foam 0.075
Urethane foam 0.100
Gypsum board 0.010
Roof 7.60 Air 0100
Steel panel 0.001
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Table 4 Filtration test equipment specification

Function Specification
Model 8525(P-TRAK)
Concentration range 0-5x105particles/cm
Particle size range 0.02 to 1 micrometer
Sample 100em/min
Flow rate Total 7000 /min
Alcohol Ho'{l}r/:e . 100% reagent grade isopropyl
requirement P 8 hours at 70°F(21C)
charge
RS232 output Baud rate 9600(8-N-1)
Temperature range 0-38T
Size (27cm X 14cm X 14cm)
Pusitionﬁ
el e
DEB (In)
[3.5m] é%%
Monitoring
Foom ‘L ‘l_m’
fg
1. BW (Reference Wall} | | BW (Breathing Wall

I
o [

Fig. 5 Particle counting position.
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Particle Concentration(PT/CC)

Table 5 Dynamic insulation filtration test condition and results

Test condition

Test day 2008, 03, 20 2008, 04, 18 2008, 03, 18
Qutdoor o o .
temperature 15.5C 23T 16C
Indoor o o o
temperature 7e 2T 17c
Wind speed 0.8-2m/s 0.5-2.5m/s 0.8-2m/s
ACH 0.7 2 ACH 3 ACH
Test results
Time Qutdoor DBB Reduction | Outdoor DBB Reduction | Outdoor DBB Reduction
(PT/CC) | (PT/CC) (%) (PT/CC) | (PT/CC) (%) (PT/CC) | (PT/CC) (%)
1:00 15300 2950 81 10836 3252 70 13100 5010 62
1:30 21100 3010 86 11804 3905 67 11500 4860 58
2:00 20300 3580 82 13755 4371 68 10800 4680 57
2:30 20600 3930 81 16248 4619 72 10100 4550 55
3:00 20100 4280 79 18883 5121 73 10700 4190 61
3:30 17600 3860 78 19814 5919 70 12500 3920 69
4:00 17100 3710 78 17760 6604 63 13300 4210 68
4:30 16500 3760 T 14484 6576 55 11600 4390 62
5:00 14500 2940 80 15048 5839 61 12200 3830 69
average 18122 3558 80 15403 5134 67 11756 4404 63
March 20. 2008 (0.7 ACH) March 18. 2008 (3 ACH)
25000 14000
N
& 1200 l_\ /\__/4
20000 g \'\.\‘/
E looog == Quldoor
. ol E L ==DBB
& Qutdoor g
10000 = g o
—=DBB o B
) g -
) o - - A g a0
0 - 0
13:00 13:30 14:00 14:30 15:00 15:30 1600 16:30 17:00 13:00 13:30 14:00 14:30 15:00 15:30 16:00 16:30 17:00
Time Time
Fig 5. Test results(0.7ACH). Fig 7. Test results(3ACH).
Uh& Fig. 8& Adl AA g7]3l4<9 ACHE
April 18. 2008 (2 ACH) @i]—/\] 7]?1_/\1 /;‘__]ﬂ _(‘)_onﬂ lozE H] %?ﬂ l‘:_]—O‘__,ixH
25000
5 permoD i 295 s Weskoln. 37357}
. 07 ACH ¥ wf dz}&ec] 80%, 2ACH «
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Fig. 9 Pollution reduction results graph

Table 6 Pollution reduction results data

Average
ACH

QOutdoor
(PT/CC)

DBB
(PT/CC)

Reduction
(%)

0.7

18122
15403

3558
5134

80
67

w N

11756 4404 63
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