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TEST AND EXAMINATION OF INSULATING GLASS UNITS

INTRODUCTION

At the request of PT Empire Glass Design the insulating glass units, detailed below and submitted
by PT Empire Glass Design, were tested and assessed to the applicable requirements of BS EN
1279 : Part 2 : 2002, as indicated on the following pages of this Report. This request was
confirmed on the Quotation acceptance BSI0000160022 dated 12 November 2008.

It is emphasized that assessments were not made against other clauses of the specification. This
report relates to the actual units that have been tested and do not relate to any on-going
production. BSI has not been involved in, or responsible for, the sampling of the test items. All
references in this report to the identity of the product, sampling information and test items are
based on information provided by the manufacturer.

TEST ITEMS

15 off insulating glass units each nominally 502 mm X 352 mm with a 12 mm air gap between the
two panes of 4 mm glass. The test items were received on 19 November 2008 and identified under
Equipment Record No 10100789. The components used in the construction were declared by the
manufacturer as follows:

Desiccant - Molecular sieve - Grace Phonosorb 558
Spacer bar - Aluminium - Lisec

Primary sealant - Butyl - LJF Totalseal 3524/1

Secondary sealant - Two part polysulphide-LJF TotalTS2001C
Corner keys - Lisec

Cavity gas - Air

Date of manufacture - Before 19 November 2008

The relevant units were subjected to the climatic test commencing on 19 December 2008.
SUMMARY OF RESULTS

The set of insulating glass units described above exhibited the following characteristics:

Characteristic Actual Specified
Average Moisture Penetration index 15.7% + 16.0%(max)
Maximum Moisture Penetration index 20.2% + 25.0%(max)
Initial Moisture Content 4.4% Not specified
Final Moisture Content ; 6.9% Not specified
Dimensional requirements See page 3 50212 x 3522 mm

+ In the determination of the moisture penetration index a standard moisture absorption capacity of 20.0%
has been used



009592 0580 :0uoydsje] DSH ZdH BNIYSPIOjIeH PeslsdWaH [SWSH 8nueAy SPUBlAe|y SeOIAISS 1NPold |SE

S€L0
ONILSIL

AR
[

‘Jybnos aq Aew Juasuod yaiym oy Apongnd Jo swiey Aue SYlin
10 sjie1op 8y} Jo Aue Jo |je 108la1 Jo 9aiBe 0] JyBL BIN|OSqE By} SBAISSAI OYM ‘S8DIAIBS 1Npoid |SH
few poday 1s8] © WOI} UONOBIISAE JO Jusawabpuge ‘JoBlxa ON 1onpoud Aue jo |Sg Aq @oue|iBAINS @
10 [01u0D) ‘uoisiaiedng ‘uonealua) ‘ferciddy Jo sinseaw Aue ajedipul jou saop uoday 1s8] sy}
jo Buinssi ay] ‘Moday 1S9 SIY} Ul PajIelap SB ‘IN0 palied Sise) 0|10ads ay) 0} pue palsel s/a|dwes m
rejnaiued ay) 01 Ajuo Ajdde uieiay paurejuod synsal 8yl bunsal jo aoueideooe o} Bunejal suonipuod

‘1010811 BUIBRUEJ 8U} JO JUSSUOD USHLIM B} INOYIM 1onpoid & asilaApe 0} pasn Jo paysiignd aq
[BI8USD), Z80Sd JO SNSSI JUSLND Ul Paje)s SUOIIPUOD ay) 0} 109[gns panss! s| Lodey 151 SiuL 2Nnss| JO suolipuod

6002 UOJep uiZZ | ereq enss

(1oBeueyy AiojelOgET) i a %/ UOSLUBIN 4 Aq pazuoyiny

(1@uIBUT UBIDIUYDD | J0IUSS) b SRS o Asuinp g Aq paJedaid

%0°Gg = (xew) peyoads %91 02 = Xepu| UONeIBUSd SINISION WNWIXE
%0°9| = (xew) paioads %gz/'GL = Xapu| Uolesleusd ainisiop abeieay | synsey

2002 - ¢ Ued : 621 N3 S9 uonealioeds

6/2LN3 LINN SSY19 A3LVINSNI - 8ousJeyas uonduosap walsAs

8002 JoqWanoN 6} 210409 - @injoBjNUBW JO 8)eQ
91002S1elol 4r1-epiydinsAjod ued om| - Juejeas Alepuodas
L/¥2Se [eesfeiol 40 - 1Aing - Juefess Arewd

28SI7 - WNUIWN)Y - leq Jooedg

8GG (QJOSOUOYd 9BIK) - 8ASIS JB|NJ8JO\ - JuedoIseq

a10 8y Aq pasejpep sjusuodwo) - syun sse|b Bunensu| 4o gL | palse) swal|

6820010} ON pJooay juswdinb3
8002 JaqWienoN Z | palep z2009 +00001Sg edueidedde uoneionp | alep g Aloyiny

BISBUOpU|
0LG1 | oynY - elexer
opuj dwoy N 8 N 00} ON

| | JoBoyy ueeq ¢
ubisaqg sse|n andw3 | d waln

sobed g Jo sisisuoo Hodai siy | L£8G62./292 | ON Moday
SDIAIDS 1ONPOId
ICaE poday 189




-

o B

R S

Report No 262/7295837
Page 3 of 8

TEST PROCEDURE

Conditioning and dimensional measurement

The insulating glass units were received at BSI and stored in standard laboratory conditions of 23 +
2°C and 50 *+ 5% relative humidity for a period of not less than 14 days. The variation in
temperature and relative humidity did not fall outside these parameters for the 14 day conditioning
period. During this period each unit was measured for length, width and thickness. The thickness
of each glass pane was assessed and the cavity thickness evaluated. The results are shown
below:

Unit Ref No Length (mm) Width (mm) Thickness (mm) Cavity (mm)
A 1 502 352 19.9 11.9
B 2 502 352 19.9 11.9
Cc 3 502 352 20.0 12.0
D 4 502 392 20.0 12.0
E 5 502 352 19.9 11.9
E 6 502 352 20.0 12.0
G 7 502 352 19.9 11.9
H 8 502 352 20.0 12.0
J 9 502 352 19.9 11.9
K 10 502 352 19.9 11.9
L 11 502 S92 19.9 11.9
M 2 502 S5 20.0 12.0
N 18 502 352 19.9 11.9
P 14 502 352 19.8 11.8
R 15 502 392 19.8 11.8

Ranking

Upon completion of the conditioning period each unit was subjected to a dew point measurement
test. Each unit was positioned vertically on its shorter edge and a dew point cooling cell placed in
the centre of the glass. The cooling cell, containing methylated spirit, was cooled to a temperature
of at least -60°C using dry ice and maintained at this value for a period of at least 2 minutes. The
internal surface of the glass pane adjacent to the cooling cell was then inspected for evidence of
condensation. ;

Note: This alternative method has been successfully evaluated against the reference method in prEN 1279-2 Annex A.

If condensation was not observed, the dew point was considered to be —60°C. If condensation was
observed then the unit was reconditioned for a period of at least 24 hours and the dew point
determined as specified in the standard.

The test specimens were ranked according to their dew point temperature with the unit exhibiting
the highest dew point value as number 1 and the lowest dew point value as 15. Those units
exhibiting a dew point temperature of -60°C or lower were randomly numbered.

In this test all units exhibited a dew point of -602C or lower, such that the ranking process was
conducted by numbering the 15 units randomly.
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TEST PROCEDURE (continued)
Sample allocation

Following the ranking process the units were selected for test as shown in the table below:

Ranking Number Tests to be conducted

7,8,9 and 10 Measurement of initial moisture content of desiccant (T;)

456,11,and 12 Climatic testing and measurement of final moisture content of desiccant (Ty)

Spare units to replace broken units for measurement of final moisture content

2,3,13and 14 of desiccant (Ty) after climatic testing.

Rejected or measurement of standard moisture absorption capacity of the

1 ane 3t desiccant (T,)

Initial moisture content

The desiccant from each of the 4 units (7, 8, 9 and 10) was removed by drilling a 10mm diameter
hole approximately 60 mm from a corner. A sample of approximately 25 g was obtained from each
unit after discarding approximately the first 4 g from the unit. Waste material from the sealant and
spacer bar was removed from the samples. The sample was collected in a dish and a lid used to
ensure that the sample remained uncontaminated.

Each sample, contained in a dish, was weighed and then placed in a furnace. The temperature in
the furnace was raised to 950°C over a period of 60 + 20 minutes. The temperature was
maintained at 950 + 50°C for a further 120 + 5 minutes.

The dish and sample were allowed to cool to room temperature and then weighed. The initial
moisture content was calculated using the following formula:

= . m; - m,
Initial moisture content T; = x 100
m, - Mg
Where m, = Mass of the dish when empty, clean and dry

m; = Mass of the dish plus desiccant and the initial water absorbed
m, = Mass of the dish plus the dried desiccant

The initial moisture content of the units are shown below.

Unit number Result
7 5.1%
8 4.1% - -
9 4.3% Average Ti = 4.4%

10 4.3%
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TEST PROCEDURE (continued)

Climatic test

Units 4, 5, 6, 11, 12, and 13 were placed in the climatic test chamber. Units 2, 3 and 14 were
stored in standard laboratory conditions as spare samples.

The climatic test consisted of two parts. The first part was 56 cycles each of 12 hours. The
temperature dwells were for 1 hour at -18°C and +53°C with ramps of 14°C/hour between the
dwells, the humidity was maintained at 95%RH or greater for the upper temperatures. The second
part was a period of seven weeks (49 days) at a constant +58°C/>95%RH.

NOTE: BSl's environmental chambers are calibrated and programmed to produce the conditions
required by the specification. However, due to the uncertainty of measurement associated with
environmental chamber calibration, it cannot be guaranteed that the tolerances specified in the
standard for the conditions within the chamber were maintained throughout the whole of the
conditioning period.

The graphs shown below detail the two parts of this climatic test.
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TEST PROCEDURE (continued)

Final Moisture content

Upon completion of the climatic test the units were conditioned at standard laboratory conditions of
23 + 2°C and 50 + 5% relative humidity for a further 14 days.

The desiccant from each of the 5 units (4, 5, 6, 11, and 12) was removed by drilling a 10mm
diameter hole approximately 60 mm from a corner. A sample of approximately 25 g was obtained
from each unit after discarding approximately the first 4 g from the unit. Waste material from the
sealant and spacer bar was removed from the sample. The sample was collected in a dish and a
lid used to ensure that the sample remained uncontaminated.

Each sample, contained in a dish, was weighed and then placed in a furnace. The temperature in
the furnace was raised to 950°C over a period of 60 + 20 minutes. The temperature was
maintained at 950 + 50°C for a further 120 + 5 minutes.

The dish and sample were allowed to cool to room temperature and then weighed. The final
moisture content was calculated using the following formula:

my - M.

Final moisture content T; = x 100

r. Mo
Mass of the dish when empty, clean and dry
Mass of the dish plus desiccant and the initial water absorbed
m, = Mass of the dish plus the dried desiccant

Where m,

3
I

The final moisture content of the units are shown below.

Unit number Result
4 7.6%
5 6.6%
6 6.4% Average Tf = 6.9%
11 7.1%
12 6.8%

Standard moisture absorption capacity

The standard moisture absorption capacity used in this test has been taken from the generally
accepted values for desiccant in bulk as detailed in Annex E of the standard. It should be noted
that use of these standard moisture absorption capacity values requires the acceptable moisture
penetration index to be lowered to 16.0%.

The desiccant has been declared as Zeolite with a generally accepted value for the standard
moisture absorption capacity of 20.0%.
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TEST PROCEDURE (continued)
Moisture penetration index

The moisture penetration index for the five units subjected to the climatic test was
calculated using the following formula:

T - Tiav

s e 2100
Tc,av % Ti,av

Moisture penetration index / =

Where i Final Moisture content of the desiccant
Tiav = Average initial moisture content of the desiccant
Tca = Average standard moisture absorption capacity
(General accepted value for bulk desiccant)

TEST RESULTS

The results of the initial moisture content, final moisture content and the moisture
penetration index for the relevant units are shown below:

A Jed  d ) P

- Results
- Uit Ranbir Initial Moisture  Final Moisture Mmsturt-a penetration
Content Content index
1 4 N/A 7.6% 20.2%
- N/A 6.6% 13.6%
- 6 N/A 6.4% 12.8%
& 7 5.1% N/A N/A
4 8 4.1% N/A N/A
‘ 9 4.3% N/A N/A
f 10 4.3% N/A N/A
-3 11 N/A 71% 16.8%
.T’ 12 N/A 6.8% 15.3%
. Average 4.4% 6.9% 15.7%
- Maximum N/A N/A 20.2%
]
~
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Appendix A

BSI Product Service
Maylands Avenue
Hemel Hempstead

— Sy
-

Herts R R TR A RIS
HP2 4SQ Product Services
Summary of Report No 262/7295837 Date 27th March 2009
Insulating glass units
Moisture penetration results according to BS EN 1279 part 2 : 2002
For details, see the test report
Company: Name: PT Empire Glass Design
Address: JL Daan Mogot 11
No 100 M & N Komp Indo
Jakata - Ruko 11510
Indonesia
Plant: Name: PT Empire Glass Design

Address: JL Daan Mogot 11
No 100 M & N Komp Indo
Jakata - Ruko 11510
Indonesia

System description, file number: INSULATED GLASS UNIT EN1279

Product Name: Plain units

Average Moisture Penetration Index = 15.72% Specified (max) = 16.0%

ry ; - 5 e
x Maximum Moisture Penetration Index = 20.16% Specified (max) = 25.0%

-

& |

- Note: Comparisons of the moisture penetration indices of different insulating glass unit systems are meaningless.
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- F Merrison
Laboratory Manager
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