Study on the anti-microbial
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foam duct

ˆ˧˨˗ˬˢˡ˧˛˘˔ˡ˧˜ʠˠ˜˖˥ˢ˕˜˔˟˘˙Ѓ˖˔˖ˬ
ˢ˙ˆ˃ʼ˅ʴʿʼˇʸˣ˛˘ˡˢ˟˜˖˙ˢ˔ˠ˗˨˖˧
Impact on indoor air quality and the wellbeing of building occupants

ʼˡ˧˥ˢ˗˨˖˧˜ˢˡʭ
Microbiological growth happens as the Air-Condition (AC) system cools and heats,
creating condensation and collecting in small pools. A condensate line, when installed,
can remove excess water from the central AC system. However, small amounts of
water still manage to creep in, usually collecting around the evaporator coils. As a
result, if microbiological growth is present in the evaporator coils, indoor air is exposed
to growing microbial.

Mold formation
inside duct and
at grill

All AC systems are at risk for microbiological growth, especially in seashore climates with
high humidity. Microbiological growth dirties the central AC system and can alter the
indoor air quality to a great extent. Various bio-contaminants are found in the Heating,
Ventilation, and Air Condition (HVAC) system. Primary bio-contaminants are fungi and
bacteria. Secondary bio-contaminants may include mites, insects, or nematodes.
Bacterial contaminants may produce allergenic proteins, toxins (endotoxins in particular), and bacterial VOCs. Occupants in buildings with a contaminated HVAC system
ˢ˖˖˔˦˜ˢˡ˔˟˟ˬ˥˘ˣˢ˥˧ˠ˨˦˧ˬˢ˗ˢ˨˥˦ʟ˔ˡ˗˧˛˘˦˘ˢ˗ˢ˨˥˦ˢ˙˧˘ˡ˥˘˦˨˟˧˜ˡ˧˛˘˔ˠˣ˟˜Ѓ˖˔˧˜ˢˡˢ˙
microbial in the system. In addition, some bacteria, such as Pseudomonas Aeruginosa,
may cause opportunistic infections. These bio-contaminants can cause adverse health
effects in exposed building occupants.
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It is said, “as a general rule of thumb, regular AC maintenance prevents microbiological
˚˥ˢ˪˧˛ϣʡʻˢ˪˘˩˘˥ʟ˜ˡ˕˘˧˪˘˘ˡˠ˔˜ˡ˧˘ˡ˔ˡ˖˘˖˔˟˟˦ʟ˜ˡ˖˥˘˔˦˜ˡ˚˧˛˘˦˧˥˘ˡ˚˧˛ˢ˙˧˛˘˔˜˥Ѓ˟˧˘˥
can improve indoor air quality. Today, HVAC technology has allowed for specialized air
Ѓ˟˧˘˥˦˧ˢˣ˥ˢ˧˘˖˧˧˛˘˖˘ˡ˧˥˔˟˔˜˥˦ˬ˦˧˘ˠ˔ˡ˗˜ˡ˗ˢˢ˥˔˜˥ˤ˨˔˟˜˧ˬʟ˪˛˜˖˛˜˦˩˔˟˜˗˧ˢ˔˖˘˥˧˔˜ˡ
extent.
ʴˡˢ˧˛˘˥˪˔ˬ˧ˢˢ˩˘˥˖ˢˠ˘˧˛˜˦ˣ˥ˢ˕˟˘ˠ˜˦˧ˢ˖ˢˡ˦˜˗˘˥ˈˉ˟˔ˠˣ˦˔ˡ˗˕˨˟˕˦˧˛˔˧Ѓ˧˜ˡ˦˜˗˘
the box of evaporator coils. UV emissions neutralize all microbiological growth so that
they cannot harm the air supply.
ˆ˃ʼ˅ʴʿʼˇʸʷ˨˖˧ˊˢ˥˞ʭ
Pre-insulated phenolic ducts are typically manufactured in square and rectangular
shapes. However, SPIRALITE brand ducts by Khansaheb Industries are produced in the
˥ˢ˨ˡ˗˔ˡ˗Є˔˧ˢ˩˔˟˦˛˔ˣ˘˦˪˜˧˛˔˨ˡ˜ˤ˨˘˜ˡ˧˘˥ˡ˔˟˦˨˥˙˔˖˘ʡˇ˛˜˦ʼˡ˧˘˥ˡ˔˟ˆ˨˥˙˔˖˘˜˦
designed and manufactured for SPIRALITE products to behave anti-bacteriostatic, which
means it has properties that do not allow the growth of fungi, bacteria, and moulds, in
addition to many other microbes and allergens.
ˀ˜˖˥ˢ˕˜ˢ˟ˢ˚˜˖˔˟˚˥ˢ˪˧˛˜˦˘˩˜˗˘ˡ˧˔ˠˢˡ˚ˢ˙Ѓ˖˘˦ʟ˖ˢˠˠ˘˥˖˜˔˟˘˦˧˔˕˟˜˦˛ˠ˘ˡ˧˦ʟ˔ˡ˗˛ˢˠ˘
central air systems. We can live in healthy indoor air if the proper ductwork with an
internal Surface has been installed in our HVAC systems.
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ˆ˃ʼ˅ʴʿʼˇʸˈˡ˜ˤ˨˘ˀ˔ˡ˨˙˔˖˧˨˥˜ˡ˚˃˥ˢ˖˘˦˦
Unique internal Surface does not allow bacteria, moulds, and microbes to stay, reside,
and grow on the internal surface of the duct.
Spiralite has conducted a laboratory study on the effectiveness of the duct that has
been in use for 2.5 years in comparison to a new duct with the internal Surface based
ˢˡ˧˛˘ʵˆʼˆ˂ʥʥʤʬʩʭʥʣʤʤ˦˧˔ˡ˗˔˥˗˦ʡˇ˛˘˦˧˨˗ˬ˪˜˟˟˗˘ˠˢˡ˦˧˥˔˧˘˧˛˘˘˙Ѓ˖˔˖ˬˢ˙˜ˡˡ˘˥
duct surfaces for their anti-microbial properties and the ability to withstand rapid
deterioration.
Many fungi and bacteria are saprophytes that are adaptable to the environment if
˧˛˘˥˘˔˥˘ˢ˥˚˔ˡ˜˖ˡ˨˧˥˜˘ˡ˧˦˔ˡ˗˦˨˙Ѓ˖˜˘ˡ˧ˠˢ˜˦˧˨˥˘ʡˆ˘˖ˢˡ˗˔˥ˬ˖ˢˡ˧˔ˠ˜ˡ˔ˡ˧˦˔˥˘ˢ˙˧˘ˡ
the result of fungal growth. Fungal contaminants produce allergens, mycotoxins;
beta-1,3-glucans; and fungal volatile organic chemicals (VOCs).
ʹ˥˘˦˛ʼˡ˧˘˥ˡ˔˟ˆ˨˥˙˔˖˘
The fresh internal Surface is tested in the laboratory for the value of the antibacterial
activity, which shall not be less than 2.0. The ISO 22196:2011 standard provides a means
of quantifying the anti-microbial effectiveness of a surface in antibacterial activity. Still,
˜˧ˡˢ˟ˢˡ˚˘˥˦ˣ˘˖˜Ѓ˘˦˔˩˔˟˨˘˙ˢ˥˗˘˧˘˥ˠ˜ˡ˜ˡ˚˔ˡ˧˜ʠˠ˜˖˥ˢ˕˜˔˟˘˙Ѓ˖˔˖ˬʡ
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After the exposure of the internal Surface with 2 different bacteria Staphylococcus
aureus (Table- I) and Escherichia coli (Table- 2) in the laboratory test for the fresh
internal Surface the bacterial counts are obtained (shown as a geometric mean),
together with the antibacterial activity (shown as a Log 10 reduction) and the kill rate
(shown as a percentage).
ˇ˘˦˧ˆ˔ˠˣ˟˘

ˀ˘˔ˡʵ˔˖˧˘˥˜˔˟ʶˢ˨ˡ˧
ʼˡ˜˧˜˔˟ʶˢ˨ˡ˧

Laboratory Control

2.6 x 107

Internal Surface

ʴˡ˧˜˕˔˖˧˘˥˜˔˟ʴ˖˧˜˩˜˧ˬ

ʘʿ˘˧˛˔˟˜˧ˬ

2.1 x 107

-

-

2.3 x 10²

3.0

>99.98

ʥʧʻˢ˨˥˦ʶˢ˨ˡ˧

Table 1: Anti-microbial activity against S. aureus, ATCC: American Type Culture Collection

ˇ˘˦˧ˆ˔ˠˣ˟˘

ˀ˘˔ˡʵ˔˖˧˘˥˜˔˟ʶˢ˨ˡ˧
ʼˡ˜˧˜˔˟ʶˢ˨ˡ˧

Laboratory Control

2.6 x 107

Internal Surface

ʴˡ˧˜˕˔˖˧˘˥˜˔˟ʴ˖˧˜˩˜˧ˬ

ʘʿ˘˧˛˔˟˜˧ˬ

2.1 x 107

-

-

2.3 x 10²

3.0

>99.98

ʥʧʻˢ˨˥˦ʶˢ˨ˡ˧

Table 2: Anti-microbial activity against Ecoil (ATCC8739), ATCC: American Type Culture Collection

ʴ˦˔ˣ˔˦˦ʢ˙˔˜˟˖˥˜˧˘˥˜ˢˡ˜˦ˡˢ˧˗˘Ѓˡ˘˗˜ˡ˧˛˘˖˨˥˥˘ˡ˧˦˧˔ˡ˗˔˥˗ʟ˧˛˘˟˔˕ˢ˥˔˧ˢ˥ˬ˗˘˖˜˗˘˗
to follow the below criteria to interpret the results of the test as given in Table 3.
ʴˡ˧˜˕˔˖˧˘˥˜˔˟˔˖˧˜˩˜˧ˬ

% Kill

ʶˢˠˠ˘ˡ˧

<1.5

<96.8

poor

1.5-2.0

96.9-99.0

borderline

2.0-3.0

> 99.0-99.9

good

>3.0

>99.98

excellent

Table 3: Anti-microbial Activity on Fresh Internal Surface

It is concluded on the fresh internal Surface sample tested (1OOmm X 1OOmm) shows
excellent antibacterial/anti-microbial property against tested bacterial cultures.

4

ʼˡ˧˘˥ˡ˔˟ˆ˨˥˙˔˖˘ʴ˙˧˘˥ʥʡʨˬ˘˔˥˦
The internal Surface after 2.5 years is similarly tested in the laboratory based on the ISO
22196:2011 standard, Measurement of antibacterial activity on plastics and non-porous
surfaces.
After the exposure of the internal Surface after 2.5 years with 2 different bacteria Staphylococcus aureus (Table- 4) and Escherichia coli (Table- 5) in the laboratory test, which
was similarly performed for the fresh internal Surface.
ˇ˘˦˧ˆ˔ˠˣ˟˘

ˀ˘˔ˡʵ˔˖˧˘˥˜˔˟ʶˢ˨ˡ˧

ʴˡ˧˜˕˔˖˧˘˥˜˔˟ʴ˖˧˜˩˜˧ˬ

ʼˡ˜˧˜˔˟ʶˢ˨ˡ˧

ʥʧʻˢ˨˥˦ʶˢ˨ˡ˧

Laboratory Control

4.6 x 104

4.5 x 104

-

Duct Sample

4.5 x 104

2.9 x 10²

2.20*

Table 4: Anti-microbial activity against S. aureus (ATCC6538p), ATCC: American Type Culture Collection

ˇ˘˦˧ˆ˔ˠˣ˟˘

ˀ˘˔ˡʵ˔˖˧˘˥˜˔˟ʶˢ˨ˡ˧

ʴˡ˧˜˕˔˖˧˘˥˜˔˟ʴ˖˧˜˩˜˧ˬ

ʼˡ˜˧˜˔˟ʶˢ˨ˡ˧

ʥʧʻˢ˨˥˦ʶˢ˨ˡ˧

Laboratory Control

4.7 x 104

4.3 x 104

-

Duct Sample

4.3 x 104

2.2 x 10²

2.33*

Table 5: Anti-microbial activity against Ecoil (ATCC8739), ATCC: American Type Culture Collection

Like the previous test for fresh internal Surface for this test also a pass/ fail criterion is
ˡˢ˧˗˘Ѓˡ˘˗˜ˡ˧˛˘˖˨˥˥˘ˡ˧˦˧˔ˡ˗˔˥˗ʡˇ˛˘˟˔˕ˢ˥˔˧ˢ˥ˬ˗˘˖˜˗˘˗˧ˢ˙ˢ˟˟ˢ˪˧˛˘˕˘˟ˢ˪˖˥˜˧˘˥˜˔
to interpret the test results given in Table 6.
ʴˡ˧˜˕˔˖˧˘˥˜˔˟˔˖˧˜˩˜˧ˬ

ʶˢˠˠ˘ˡ˧

<1.5

poor

1.5-2.0

borderline

2.0-3.0

good*

>3.0

excellent

Table 3: Anti-microbial Activity on Fresh Internal Surface

ʨ

*This is a combined evaluation of the Inner surface (having internal anti-microbial Surface) for a 2.5-year-old duct sample.
Referring to Tables 4 and 5, the 'duct’ sample's antibacterial activity was shown to be
2.20 & 2.33 against Staphylococcus aureus and E. coli. Therefore, it is concluded that this
sample showed 'Good’ antibacterial activity against Staphylococcus aureus and 'Good'
* antibacterial activity against E-coli during this study.
Spiralite has also analysed the bacterial count from the duct accumulated in the
2.5-year-old duct using the swab test in the laboratory and following the test method to
obtain the yeast count, mould count, and total bacterial count (cfu/swab). The results
are shown in Table 6.
ˇ˘˦˧ˁ˔ˠ˘

ˈˡ˜˧˦

˅˘˦˨˟˧

ˀ˘˧˛ˢ˗ʿ˜ˠ˜˧ˢ˙ʷ˘˧˘˖˧˜ˢˡ

Microbiology of SWAB Collected from Site:
Yeast count$

cfu/swab

Not Detected

1

Mould counts$

cfu/swab

17

1

Total Bacterial count

cfu/swab

11

1

$- Marked analytes are EIAC (formerly DAC) accredited
Table 6: Swab Test for the Duct

The interpretation of the test results is the below:
1.
2.
3.

Overall bacterial Count is 11, which is very good because of average acceptance
for bacterial count limit of 15.
Mould count is also below 50, and just above 15 is also an indication of resis
tance to mould growth after 2.5 years
There is zero Yeast count, which indicate surface resistance for yeast grows on the
duct surface after 2.5 years.

ʶˢˡ˖˟˨˦˜ˢˡʭ
From the results and laboratory conclusions, it is evident that the internal surface of
SPIRALITE ductwork has excellent anti-microbial properties. These properties will not allow
the growth of primary and secondary microbial on the inner surface of the duct, which is
always in contact with conditioned or returned air, making it very safe for building occupants.
If we look at the results after 2.5 years, the inner surfaces of the duct demonstrate good
˔ˡ˧˜ʠˠ˜˖˥ˢ˕˜˔˟˖˛˔˥˔˖˧˘˥˜˦˧˜˖˦ʡˆˢʟ˥˘˦˨˟˧˦ˢ˙˕ˢ˧˛˧˘˦˧˦˥˘˩˘˔˟˧˛˔˧˧˛˘˘˙Ѓ˖˔˖ˬˢ˙˧˛˘
SPIRALITE duct’s anti-microbial properties is very good.
6

Also, the following points can be taken into consideration along with the scope of this
laboratory evaluation.
SPIRALITE ducts require less frequent cleaning for commercial/residential spaces,
i.e., no repeated internal surface cleaning. However, it is recommended to pre-deter
mine a cleaning schedule for the ducts to take care of particulate contaminants.
2. SPIRALITE ductwork is the ductwork having very good anti-microbial properties
making it most suitable for rooms to live with good indoor quality.
3. ʼ˧˪˜˟˟˔˟˦ˢ˥˘˗˨˖˘˧˛˘Ѓ˟˧˥˔˧˜ˢˡ˟ˢ˔˗ˢˡʻʸ˃ʴЃ˟˧˘˥˦˔ˡ˗˧˛˘˨˦˔˚˘ˢ˙ˈˉ˟˜˚˛˧ʡ

1.

ʾ˛˔ˡ˦˔˛˘˕ʼˡ˗˨˦˧˥˜˘˦ʿʿʶʟʷ˨˕˔˜ʟˁ˔˧˜ˢˡ˔˟ʼˡ˗˨˦˧˥˜˘˦˃˔˥˞ʟʽ˔˕˘˟ʴ˟˜˃˛˔˦˘ʦʟʷ˨˕˔˜ʟˈʴʸ
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