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Insulating Glass Unit (IGU) (or) -
Double Glazing Unit (DGU)

& Corner Keys

%+ Corner keys must be dry and clean.

&+ Corner Keys must fit tightly into the spacer bar.

&+ Soldering or butyl injection of comer eys is recommended
& Spacers

&+ Spacers must be clean, dry, and free of grease, et

2.+ Spacers must be properly aligned on the glass.
& Desiccant

+ Proper amounts of desiccant should be used.

kS
&+ Desiccant must be dry at the time of installation: do not use already spent desiccant.

Now we will understand the test what are all we do for Insulating Glass Unit or double
glazing unit. Generally, if you see double glazing unit it is a combination of 2 glasses
with air gap in between. We are assembling 2 glasses with the air gap. The DGU glass
acquires insulation property, insulation with respect to heat, insulation with respect to
sound; thereby giving energy conservation parameters. If you see in insulating glass

apart from glass there are many components which make up the DGU glass.

Now, we will understand one by one and what is their importance and how all these
parameters that are going to the contribute to the combination of DGU will help in
durability of the DGU and performance. Now, let us understand each one by one. Corner
keys: corner keys must be dry and clean. Corner keys must fit tightly into the spacer bar.

Soldering or butyl injection of corner key is recommended.

So, now what are all we are going to discuss? These checklist will help us in making a
durable long performance DGU glass. Spacer; the spacers must be clean dry and free

from grease. Spacer must be properly aligned on the glass. Desiccant; proper amounts of



desiccant should be used inside the spacer. Desiccant must be dry at the time of

installation; do not use already spent desiccant.
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Insulating Glass Unit (IGU) (or)
Double Glazing Unit (DGU)
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GLASS ACADENY

& Glass
& Gilass surfaces must be properly cleaned and free of fingerprints. Proper maintenance of glass
cleaning equipment and solution is essential.
%+ Glass lites should have no edge defects or inconsistencies.
& Glass lites must be properly aligned with the spacer.
& PIB Primary Seal
&+ Primary seal must be applied 1n a continuous, uninterrupted bead, free of voids or skips. No
excess PIB should protrude into the secondary seal cavity.
&+ Primary seal must be uniformly and sufficiently pressed to give an even thickness and good
adhesion to the glass and spacer surfaces.
& Silicone Secondary Seal
& Multicomponent sealants must be fully mixed and used at the proper mix ratio.

&+ Sealant must be applied in a continuous, uninterrupted bead, free of skips or voids.

%+ Sealant should be tooled into position immediately.

Next glass; glass surface must be properly cleaned free from fingerprints. Proper
maintenance of glass cleaning equipment and solution is essential. Glass lites should
have no edge defects or inconsistencies. Glass lites must be properly aligned with the
spacer. Now, let us understand PIB: polyisobutylene primary seal. Primary seal must be

applied in a continuous, uninterrupted bead, free of void or skips.

No, excess PIB should protrude into the secondary seal cavity. Primary seal must be
uniformly and sufficiently pressed to give an even thickness and good adhesion to the
glass and the spacer surfaces. Silicone the secondary seal, multicomponent sealants must
be fully mixed and used at the proper mixing ratio. Sealant must be applied in a
continuous, uninterrupted bead, free of skips or voids. Sealant must be tooled into

position immediately.
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Bite calculation

Using the appropriate mathematical derivation, the following calculation can be used to determine structural
sealant bite (which holds the IG unit to the curtamwall mullion):

Structural Sealant Bite (in) = ¥ x Smallest Leg of Largest Lite (ft) x Windload (Ib/ft’

Sealant Design Strength (= 20 psi) x 12 in/ft

= Smallest Leg of Largest Lite (ft) x Windload (Ib/ft’
480

The industry accepted structural IG secondary sealant bite calculation for 50/50 load sharing is as follows:

IG Sealant Bite (in) = 50% [*2 x Smallest Leg of Largest Lite (ft) x Windload (Ib )]
Sealant Design Strength (= 20 psi) x 12 iw/ft

= Smallest Leg of Largest Lite (ft) x Windload (Ib/ft’)
960

Now we will see; what do you mean by bite? Bite is nothing, but the area that has to be
edge removed or the depth of the silicone. The bite will give you structural strength,
strength with respect to wind pressure, strength with respect to thermal deflection,
strength with respect to dead load or self weight of the glass. So, basically the silicon
will give you structural strength to the DGU product. Now, this is how we are going to
calculate the bite. Using the appropriate mathematical deviation, the following
calculations can be used to determine the structural sealant bite which holds the 1G unit

to the curtainwall mullion.

Structural sealant bite is equal to in inches is equal to half of the smallest leg of largest
lite into wind load divided by sealant design strength. When it comes to IGU sealant bite
which is equal to 50 percent of half of the smallest leg of largest lite into wind load
divided by sealant design strength. You can see here when the sealant for a IGU bite
calculation and for the 50 by 50 load sharing this is the formula what we are going to use

to calculate the bite.
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Butter Fly Test .

PURPOSE  [To verify Homogenety in the mixing of 2 part of sealant

Sealant
1 A v W 13
Pl L e Fold llvle paper in half, Then IEapey the paper.
; smearing down the sealant Visually inspect the sealant
piece of paper or cardboard.
bead smear.

Now, we will understand each test one by one what we do in DGU glass. Butterfly test,
when you talk of a secondary sealant it is the sealant what we use to make the insulating
glass unit it is a 2 part component that it is a mixture of base and hardener. So, we need
to have a proper mixing of the base and hardener that you are ensuring through butterfly

test.

The purpose of butterfly test is to verify the homogeneity in the mixing of the 2 part of
sealant. If you see place a bead of sealant in to a piece of paper or cardboard then fold
the paper in half, smearing down the sealant bead reopen the paper and visually inspect

the sealant smear.
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Butter Fly Test

4 5 |This is because the equipment| ¢
When a pump is first started lines should have been base When the sample appears to
up, the smear will appear purged at the previous be uniform in color with no
predominantly white. shutdown. Continue to make | | white streaks, the sealant is

3@1 ins@for fully mixed
whit
Butterfly tests should be performed with mMcomponent sealants at least every

RESULTS time a pump is started, if not intermittently throughout the day’s production. As per
standard, no white Sealant seen after cured. Then the secondary sealant is accepted.
If any white sealant seen after curing the secondary sealant, it can be rejected
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When a pump is first started up the smear will appear predominantly white. This is
because the equipment lines should have been base purged at the previous shutdown.
Continue to make sealant smears and inspect for white streaks. When the sample appears
to be uniform in colour with no white streaks, the sealant is fully mixed. The result is
butterfly test should be performed with multicomponent sealants at least every time a
pump is started, if not intermittently throughout the day’s production. As per the
standard, no white Sealant seen after cured. Then the secondary sealant is accepted. If

any white sealant is seen after curing the secondary sealing, it is rejected.
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Desiccant Test -

PURPOSE To establish and maintain a documented lab procedure for verify effectiveness of desiccant

Check the temperature of water with help
Take 20 ml of water in a beaker of thermometer & the same shall be
recorded (T1)

Take the desiccant from the new pack &
weigh the same for 20 Gms

_=] i \ A b | >~ 53 [_

Next is desiccant test or molecular sieve test. The purpose of this test is to establish and
maintain a documented lab procedure, for verify the effectiveness of desiccants. The
purpose of desiccant is to absorb the moisture inside the DGU, in order to check whether
the desiccants are in a position to absorb the moisture or not. First we will be taking a 20
ml water in a beaker. Then the temperature of the water with the help of thermometer is
checked, it is a recorded as T1. Then we need to take a desiccants weighing 20 grams

immediately add this desiccants into the water.
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Desiccant Test

y is desiccant into the The temperature should be raise more than
Insert the Thermometer and mix well 5 J
water 50 °C within the 2 to 3 seconds

nper
) - Initial
ure)

T1.Start the production based

I reading (Water

RESULTS shall be accepted

Insert the thermometer and mix well. The temperature should raise more than 50 degree
centigrade within a 2 to 3 seconds. Take the final reading that is T2. Calculate the
temperature difference by using below formula. The delta T is equal to final temperature
after adding the desiccants minus initial reading that is water temperature. That is delta T

is equal to T2 minus T1. Start the production based on the result.

The result is the standard value for the temperature difference is 32 degree centigrade
minimum. Compare the measured value with the standard value. For example, if my
room temperature is 25 degree centigrade and my desiccant temperature is coming to be
75. So, 75 minus 25 will give me 50 degree centigrade, that is delta T and the minimum
required is 32 degree centigrade. If the measured value is greater than or equal to the
standard value, the desiccants shall be accepted and in a position to absorb the moisture.

When the measured value is less than the standard value the desiccant shall be rejected.
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Shore Hardness Test - e

Allow te for 24 hours for Keep the Shore ‘A” in:
curing sealant & press

alue is 30 to 50
wred with standa
value is within the standard

sealant

As pes
RESULTS The mq
If the meast

it ean be nccepted., otherwise Rejected

Next coming is shore hardness test. Through shore hardness test we are ensuring the
hardness of the secondary sealant. The purpose of this test is to check the hardness of the
secondary sealant. What we do is we will be taking pour the two part sealant into a 100
mm by 100 mm square plate to make 10 mm thick layer of sealant. Allow this square

plate for 24 hours of curing.

Keep the Shore A instrument on the cured sealant and press. Note the reading from the
shore A instrument. Standard, as per the standard acceptable value is 30 to 50 shore A for
silicone sealant. The measured value is compared with the standard value. If the
measured value is within the standard level, it can be accepted, otherwise the sealant

requires more curing.
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PotLife / Snap test -

PURPOSE To establish and maintain a documented lab procedure to verify the Mixing ratio is correct &
" |whether the sealant is curing properly
E—-
N
|
1 2 3
S is eV
. A piece of Spacer is immersed Thé o ol deuiney
Take a cup of sealant i Smin till the sealant tears
mside the sealant, 5 T
cohesively & that time is noted
RESULTS For Silicone, Pot life / snap time is min. 20 min and max. 60 min

Next test is spot life or snap test is performed to verify the mixing ratio is correct and
whether the sealant is curing properly. The procedure for this one is first we need to take
a cup of we need to take a cup of sealant. Then a piece of spacer is immersed inside the
sealant. The spacer is pulled out every 5 minutes till the sealant tears cohesively and the
time is noted. For silicone pot life or snap time is minimum 20 minutes and maximum 60

minutes. So, through pot life or snap test we are ensuring the curing time.
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Parallelism Test e

To establish and maintain a documented lab procedure to verify the Overall thickness of DGU

PURPOSE

z £ A Use the digita
Select a random finished glass to Pla o ven hei 3 i

. ! verify the thi
check for overall thickness table.

A [} ¢

S

Calculate the average thickness of|

all the check points

As per standard, average thickness is + 1.5 mm is acceptable.
If the average thickness of the DGU glass is within the tolerance of + 1.5 mm, then it can be
RESULTS accepted. If
the average thickness ul'lhch))(agas 2rc than the tolerance of + 1.5 mm, then it can be
rejected.
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Next one is the parallelism test. The parallelism test is to check the overall thickness of



the DGU. As a DGU is a combination of 2 glasses with aluminium spacer, we need to
ensure the overall thickness of the DGU. And, that we are going to ensure through
parallelism test. First what we will do is we will take a DGU finished product and place

it on a vertically.

Then using the digital vernier caliper, we need to measure the thickness at the centre of
the 4 edges, as we can see in the figure ABCC ABCDEF. We need to take the average
thickness. As per the standard average thickness is allowed is plus or minus 1.5 mm. If
the average thickness of the DGU is glass is within the tolerance of plus or minus 1.5

mm that is accepted, if it is more than the tolerance then it is rejected.
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Dew Drop Test

PURPOSE  [To establish and maintain a documented lab procedure to verify the Condensation inside Dgu

4

_—

. allow to Freez at -20 “c for 2hrs, . i
Place the DGU samples inside . Rl Check for Condensation inside
i then switch off the freezer, take
freezer the dgu glass
out the sample

No condensation should be there inside the dgu, failure results in bad quality of Primary /

ESULTS
Secondary sealant / Desiccants

Next one is a dew drop test, what we do to check the condensation inside the DGU. So,
we will be taking a DGU sample and keeping in inside the freezer at minus 18 degree
centigrade for 3 hours. Allow the freezer to freeze at minus 20 degree centigrade and
after 2 hours take out the DGU sample from this freezer and check for condensation.
Condensation can happen either on surface outside surface or inside surface or in
between DGU. Outside or inside can be wiped out whereas, the in between DGU is a not

ok.

In that case we need to check the primary sealant continuity, secondary sealant curing
and hardness and desiccant are in a position to absorb the moisture or not. So, the failure

of condensation results in no condensation should be there inside the DGU. Failure



results in bad quality of primary sealant, secondary sealant and desiccant. You can see in
the figure 1, the DGU glass is placed inside the freezer. Then it is freezed at minus 18
degree centigrade for 2 hours. Then it is taken out to inspect for whether, it is having any

condensation inside DGU.
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Silicone Peel Adhesion Test

To establish and maintain a documented lab procedure to verfy that the sealant gives

PURPOSE H
acceptable adhesion to glass and spacer surfaces.

Pull Back at 1807

Sealant Bead ~__ “\ i Sealant Bead "-
D =

Glass Sample Glass Sample
(or spacer) (or spacer)

(A) (8)
Adhesive Failure at Bond Line Cohesive Failure within Sealant Bead

Apply a bead of silicone sealant to the clean surfaces. Allow the sealant to cure for a specified time. After the
specified time period, pull on the sealant and visually inspect for the mode of sealant failure.

“Cohesive failure” where the sealant tears within in itself and remains adhered to the substrate
is desirable versus “adhesive failure” where it completely pulls away from the substrate

RESULTS

Next one is silicone peel adhesion test. The purpose of the silicone peel adhesion test is
to ensure the bonding or the adhesion between the glass, silicone and the spacer. To
sealant gives acceptable adhesion to the glass and the spacer surfaces. The procedure for
this one is apply a bead of silicone sealant to the clean surface spacer. Allow the sealant
to cure for a specified time. After the specified time period pull out the sealant and

visually inspect for the mode of sealant failure.

You can see in the figure when I am trying to pull back at minus 180 degree sorry, when
I am trying to pull back at 180 degree centigrade, it is the glass sample from spacer, it is
the adhesive failure. The same thing when I am trying to pull out in the figure B there is
a cohesive failure where, the PVB is tearing within itself. So, an adhesive failure is a bad
signs whereas, a cohesive failure is recommended. So, we can see in the result also
cohesive failure where, the sealant tears within itself and remains adhered to the
substrate is described versus desirable versus adhesive failure where, it is completely

pulls away from the substrate.
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Glass Thk & AirGap Tester ped

MERLIN
LAZER

Next test is the glass thickness test and air gap test. So, you can see as it is a DGU glass,
it is a combination of minimum 2 glasses with the air gap. With the help of air gap tester,
we can say; what is the thicknesses of individual pins as well as the air gap in between
the DGU. So, with the help of Merlin laser air gap tester just we need to place the
equipment on the glass surface and we need to identify. How we are going to identify,

means [ will be placing that this equipment on the DGU glass.

Once I press on the button, I will be getting minimum of 4 lights which indicates surface
1, surface 2, surface 3, surface 4. So, when I measuring from first line from right to left,
first line to the second line it indicates the glass thickness. Second line to third line
indicates the air gap between the DGU and third line to fourth line indicates the second
glass thickness. So, through this air gap tester you are able to check glass thickness as
well as the air gap inside the DGU. Also, this equipment can be used to measure the
coating surface, as well as if at all any PVB layer is present that also can be traced to

through this equipment.

So, you can see if it is a single glazing unit, you will be getting 2 surfaces thereby, 2
lines. If it is a double glazing means, you will be getting 4 surfaces thereby, 4 lines. If it
is a laminated DGU means, you will be getting 6 surfaces thereby, 6 lines. If it is a
double laminated DGU means, you will be getting 8 surfaces with 8 lines. This is how
you are going to trace out the glass thickness as well as the air gap inside the DGU. This
concludes all the tests that we do for a DGU glass make.



