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1. INTRODUCTION

Document Type: - Water Penetration Test Report.

Company: - Nutex Coatings

1.1. TEST DETAILS

Date: 2" March 2011
Time: 2pm — 3pm
Venue: Test Rig, located at 279 Normanby Road, Port Melbourne.

Test Personnel:

Vipac Engineers & Scientists Ltd Mr Gokul Krishnan Rajamani
Dr. Zhuyun Xu

2. TEST REFERENCE & APPLICATION STD.

AS/NZS 4284:2008 - Australian/New Zealand Standard -Testing of Building Facades

3. TEST SAMPLE

3.1. SAMPLE DESCRIPTION

Nutex Coatings manufactured and installed the sample wall cladding system on the
test rig at Vipac Laboratories in Melbourne.

Nuclad polystyrene panels are made up of (M) Grade expanded polystyrene (EPS) in
sheet form oven cured for a minimum of 3 days. The boards are render coated using
approved Poly render system and prepared for final coat and decorative effects.

Nuclad panels come in sizes of 2500mm x 1200mm and 5000mm x 1200mm in
nominal standard thicknesses of 50, 75mm and 100mm.

The test sample was 2400mm wide (two panels joined), 2500mm high and 75mm
thick, constructed over a timber frame with operable window approximately oriented
near the mid-span of the panel (window glazing not considered to be a part of the
current tests) as shown in Figures 1 and 2.
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Figure 1. Test Sample — Outer Side (i.e. side subjected to test)

Figure 2. Test Sample — Inner Side (i.e. observation side)
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3.2. TEST RIG

The test rig was constructed to accommodate the facade sample (see Figure 3). The
water spray assembly, which includes an inlet manifold/ header, spray pipes and spray

nozzles were assembled so that each spray nozzles delivers/ sprays water at 0.05 L/
2
m°” s.

Figure 4. Spray Nozzle
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3.3. INSTRUMENTATION

Instrument Make & Model Calibration Serial No.

Flow Meter Endress Hauser | Swiss Calibration | September 2008 21511
Promag 50

Manometer TSE GTS August 2010 20067

Table 1. List of Instruments

3.4. ORDERS OF ACCURACY

e Air pressure Range 0-300Pa +1% or 2 Pa
Range 0-6000Pa +1% or 10 Pa
e Airflow rate + 4%

e Water flow rate + 8%
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4. TEST CONDITIONS & PROCEDURE

No. Test Method Requirement

Subject sample to a static pressure of 50%

1 | Preliminary of the positive and negative design loads.

Loading This is a “settling/take up period” for the
system.
2 Water o Apply water spray of 0.05 L/m%s at 0

Penetration test Pa for 5 minutes.
by static e 300 Pa for 15 minutes.

pressure ° Observ_e sample with no spray at OPa
for 5 minutes.

AS 4284:2008

3 Water e Apply water spray of 0.05 L/m°.s at 0
Pa for 5 minutes.

e 150 - 300 Pa (3-5s cycle) for 5
minutes.

o Water spray at 0 Pa for 2 minutes.

e 200- 400 Pa (3-5s cycle) for 5
minutes.

o Water spray at 0 Pa for 2 minutes.

e 300 - 600 Pa (3-5s cycle) for 5
minutes.

o No water spray at OPa for 5 minutes.

Penetration test
by cyclic
pressure

Table 2. Test Conditions and Procedure

The sample as constructed formed one of the faces of the sealed test rig. During each
test the pressure differential was achieved across the sample by partially evacuating
and pressurising the chamber using a fan (this was also partly achieved by adjusting
the damper arrangement located at the outlet).

Static Water Pressurisation Test

Water was applied continuously and completely over the exterior face of the test
sample at a rate not less that 0.05 L/m°.s (water spray rate was monitored using a flow
meter at the inlet as shown in Figure 5). At the start of the test the water spray
operation was carried out at OPa pressure difference for duration of 5 minutes. This
was followed by a further 15 minutes at the test pressure of 300Pa. Observations were
made on the inner side of the panel during water spray operation and for 5 minutes
after the water spray had stopped with OPa pressure difference.

Cyclic Water Pressurisation Test

The cyclic water penetration tests were performed upon completion of the static water
pressurisation tests. Water was applied continuously and completely over the exterior
face of the test sample at a rate not less that 0.05 L/m°.s (water spray rate was
monitored using a flow meter at the inlet as shown in Figure 5), while a cyclic positive
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air pressure was applied (see table 4) for duration of not less than 5 minutes/ stage.
The applied positive pressure was varied between specific limits with a cycle time of 3
—5s.

The air pressure differential was reduced to zero for 2 minutes between consecutive
steps with water sprays still in operation.

The internal surface of the facade sample was observed during the water spray
operation and for 5 minutes after the water spray had stopped with OPa pressure
difference.

Figure 5. Flow Meter connected at water inlet
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5. TEST RESULTS

The following are the results of the performance testing.

5.1. PRELOAD

The sample was subjected to a preload of 50% of positive and negative design loads.
This is a “settling/take up period” for the system.

5.2. WATER PENETRATION TEST BY STATIC PRESSURE

Test Date: 2" March 2011

Water Rate: 0.05 L/ m%s

Test Chamber Pressure: 300Pa Positive — Static Pressure

Criteria:

Water penetration is considered to occur when: -

Water appears on the interior side of the plane of the innermost face of the test
sample, is visible to building occupants and would stain or damage any part of the
completed building or furnishings. Overflow, percolation or leakage of water from sill

tracks is also not acceptable.

Water penetration is not considered to occur when: -

Water is contained within the curtain wall without ill effect and drains to the exterior.
Water from condensation occurring during testing is not considered as a leakage.

Results:
Test Static Duration Observation Remarks
Stage | Pressure (Pa) | (min)
1 0 5 No Leakage Pass
2 300Pa 15 No Leakage Pass
3 0 5 No Leakage Pass

Table 3. Test Results — Water Penetration by Static Pressures

Observations:

At OPa pressure difference with water sprays still operating, no leakage was detected
on the inner side of the test sample.

When the sample was subjected to a static load of 300Pa for duration of 15 minutes
(test pressure for static loading condition), no leakage was observed between the
facade panel and the sub-frame.
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At OPa pressure difference with water sprays turned OFF, no leakage was detected on
the inner side of the test sample.

Note:

Water leakage occurred within the window to window housing NOT window housing to
Nutex panel interface, therefore leakage not considered to constitute a failure. Please
see images from Appendix A for leakage from window sub-frames.

5.3. WATER PENETRATION TEST BY CYCLIC PRESSURE

Test Date: 2" March 2011

Water Rate: 0.05 L/ m%s

Test Chamber Pressure: 150-600Pa Cyclic Pressure Steps

Criteria:

Water penetration is considered to occur when: -

Water appears on the interior side of the plane of the innermost face of the test
sample, is visible to building occupants and would stain or damage any part of the
completed building or furnishings. Overflow, percolation or leakage of water from sill

tracks is also not acceptable

Water penetration is not considered to occur when

Water is contained within the curtain wall without ill effect and drains to the exterior.
Water from condensation occurring during testing is not considered as a leakage.

Results:
Test Cyclic Pressure (Pa) Duration Observation Remarks
Stage (min)
Minimum | Maximum
1 150 300 5 No Leakage Pass
2 200 400 5 No Leakage Pass
3 300 600 5 No Leakage Pass

Table 4. Test Results — Water Penetration by Cyclic Pressures
Observations

At OPa pressure difference with water sprays still operating, no leakage was detected
on the inner side of the test sample.

When the sample was subjected to cyclic loads in three stages between 150 and
600Pa (test pressure for cyclic loading), no leakage was observed in the inner face of
the test sample.

At OPa pressure difference with water sprays turned OFF, no leakage was detected
on the inner side of the test sample.
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Water leakage occurred within the window to window housing NOT window housing to
Nutex panel interface, therefore leakage not considered to constitute a failure. Please
see images from Appendix A for leakage from window sub-frames.

CONCLUSION

The sample wall cladding erected by Nutex Coatings when subjected to the following
tests, satisfied the performance criteria for water penetration and meets P 2.2.2 of the
BCA according to test standard AS/NZS 4284:2008. The results are as follows.

No. Test Requirement Observation Result
1 Water o Appzly water spray (_)f 0.05 | The cladding Pass
Penetration L/m“.s at 0 Pa for 5 minutes. | was not
test by static e 300 Pa for 15 minutes. observed to
pressure e Observe sample with no | cause  any
spray at OPa for 5 minutes. | leakage.
2 Water o Appzly water spray (_)f 0.05 | The cladding Pass
Penetration L/m“.s at 0 Pa for 5 minutes. | was not
test by cyclic e 150 - 300 Pa (3-5s cycle) for | observed to
pressure 5 minutes (Stage 1). cause  any
e Water spray at 0 Pa for 2 | leakage.
minutes.
e 200- 400 Pa (3-5s cycle) for
5 minutes (Stage2).
e Water spray at 0 Pa for 2
minutes.
e 300 - 600 Pa (3-5s cycle) for
5 minutes (Stage 3).
e No water spray at OPa for 5
minutes.

Table 5. Summary of Test Results

Water leakage occurred within the window to window housing NOT window housing to
Nutex panel interface, therefore leakage not considered to constitute a failure.
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Leakage observed near the window sub-frame

Water leakage occurred only within the window-to-window housing and NOT window
housing to panel interface, therefore leakage not considered to constitute a failure and
the test was considered a PASS.
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Date: 11" March 2011
TO WHOM IT MAY CONCERN
This is to certify that the facade test sample (75Smm Nuclad EIFS) is a true representation of the
facade to be erected on the building and it incorporates identical materials and construction
methods. Details of the fagade tested are described in the attached drawings.
The fastener details are as follows,
1. 17.5mm fastener offset from the stud edge.

2. 450mm centres fastener to fastener on both stud and noggins.

3. All of the above frame and fastening positions are applicable only to panels for
construction in non-cyclonic regions as specified in AS/NZS1170.2 standard.

Please do not hesitate to contact me if you have any further queries in this regard.

Yours Sincerely

Nutex Coatings Pty Ltd
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A. Installation and Fixing Detail

INSTALLATION
Weather Wrap
Nutex Coatings recommends use of NUCLAD® Breathable Weather Wrap.

Note: Under no circumstances should standard non-breathable paper be used behind NUCLAD® polystyrene
panels.

Layout

NUCLAD® panels may be laid either vertically or horizontally according to the best fit for the 2500mm x
1200mm sheet - horizontal, staggered joint layout is always the preferred option.

If the wall height is less than or equal to 2500mm, then practicality may dictate that the NUCLAD® panel be
laid vertically - but horizontal layout is the preferred option.

If the wall height is greater than 2500mm, then the panels should always be laid horizontally, in a brickwork
pattern, with each 1200mm vertical joint staggered up through the height of the wall. A horizontal layout is
the preferred option.

Minimum length of a trimmed NUCLAD® panel should be restricted to 450mm or one stud spacing.

Supporting Framework
Edges of the NUCLAD® panels require support on studs, noggings or other intermediate blocking.

NUCLAD® panels may be cantilevered or projected beyond supports by the same distance as a given
panel’s thickness.

Fixed-back blocking techniques are mandatory. Full-stud width (min 90mm) support is required. Back
blocking timber must be MGP 10 or greater. Merchant grade is not permitted. Adhesive fixed back blocking
is not permitted.

Supports/blocking are required to all edges around openings.

Double studs will generally be required for vertical, full-height butt joints, or where a control joint is to be
located.

Cutting

Masonry Blade: A diamond-tipped masonry blade is the most accurate, time-efficient and clean way to
cut/trim panels (see MSDS), particularly when cutting 45° angles for external corners.

Hand saw NUCLAD® panels should be accurately cut to size to produce close butt joints between panels.

Health & Safety
Use of personal protective equipment (face masks and safety goggles) is recommended.

The fine dust created by mechanical cutting is hazardous, and protection is recommended, including face
masks and safety goggles.

Mechanical cutting should be performed in well-ventilated spaces. Power tools should be fitted with
effective dust-extraction systems. Refer to NUCLAD® Material Safety Data Sheet (MSDS).

Ref: 30B-10-0 25th March 2011
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Fixing To Framing

Centres: On a stud spacing of either 450mm or 600mm, fixings are to be at a maximum 280mm centres
vertically to all perimeter and intermediate supports. Average 12 fixings per m2.

Fixings: Fixing screws and washers should be the type and suitability as set out in this guide.
Appearance: When fastened correctly, the screw head and washer should be slightly countersunk in a
concave recess on the outer surface of the panel, and located so as to not crush the edge of the panel.

The washer should always retain its circular shape i.e. if the washer begins to flare, it has been screwed
too far towards the frame.

Fixing To Masonry/Concrete

Contact NUCLAD® technical support for details.

Sealing — Joints

Prior to closing up of all joints between panels (and between panels and other building elements), a 15mm
(40mm removed from nozzles provided) bead of liquid construction urethane or a flexible urethane foam is
required to the centre of meeting surfaces.

This forms a mechanical seal for weatherproofing, and converts the many individual panels into a single
skin. Liquid foam or flexible urethane sealant is therefore required to:

o All butt joints
o All external corners and butt jointed internal corners
o All vertical returns on all roof fastenings to maintain a weather seal with the panel.

Sealing — Openings

Prior to the application of the panel all openings must be flashed from the reveal to the frame. This is now a
Building Code requirement. Nutex Coatings recommends and supplies adhesive aluminum flashing tape
for just this purpose - suitable for both aluminum and timber windows. This proven method reduces the risk
of water penetration. In turn the panels are then to be sealed with Urethane (liquid, not foam) at the rear to
the flashing tape to form a gasket around the opening.

Note: Polystyrene panels should not be sealed to window/door reveals at this point. Sealants should never
be rendered over, as render systems, with limited movement capabilities, will restrict a sealant's ability to
move according to manufacturer’'s specification. Sealants for openings should be applied after the render
system has been applied — never before!

Sealing — Other Penetrations (including wiring, plumbing, joists, ducting)

Where possible all penetrations through the NUCLAD® system should be treated as per window detail,
incorporating flashing tape and liquid urethane sealant. This is of high importance for floor and pergola joist
penetrations, electrical meter boxes, ducting and the like.

It is then recommended that a 10mm minimum clearance gap be left between the NUCLAD® panel and
the penetration and caulked using either NUCLAD® approved liquid urethane sealant or flexible expanding
foam urethane sealant prior to render application.

Smaller penetrations such as plumbing or electrical conduit should have a 10mm minimum clearance gap
between the NUCLAD® panel and the pipe and caulked using either NUCLAD® approved liquid urethane
sealant or flexible expanding foam urethane sealant prior to render application.
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Note: Extra fibre mesh tape is recommended around the penetration for added reinforcing during the
render process.

Nutex Coatings recommends the use of sealants on all openings after the rendering process has been

completed. Please note that render systems are not sealants i.e. an opening cannot be sealed by the
application of an Poly render system.

Control Joints

Control and expansion joints will be determined by the building structure and substrate. It is recommended
that control joints be installed on walls over 20 metres long or over 6 metres high. The low co-efficient of
linear thermal expansion of NUCLAD® panels allows for large areas of panels without control joints.

Where control joints are part of the building construction, the joint is to be expressed in the NUCLAD®
panels as an open joint, free of the construction urethane, and finished as for all other open edges
(including external corners applied to each edge).

Panel to panel control joints should be located on double studs, which are then to be sealed with flashing
tape, which is then sealed to the rear of each panel with the use of polyurethane sealant.

All control joints should feature either Ableflex (or similar) or backer rod as the primary sealer, which should

set back in the control joint a minimum of 8mm where it must be sealed by others after the render process
has been completed.

Corners, Edges, Openings & Returns
All panels to external corners must be butt joined so that the maximum area of the facing is retained.

Mitred joints are not required on internal angle corners, as the joint will occur in the apex of the corner.
Liquid or foam urethane sealant is required in this butt joint.

To form a total weatherproof face, all joints and abutments require sealing with the liquid or foam urethane
sealant. NUCLAD's® Alloy External Corners should be applied to all of the following areas:

1. All external corners
2. All openings
3. All exposed bottom edges of panel

These trims are to be in long lengths and set accurately to be plumb, level and straight.

Flashing & Waterproofing

The NUCLAD® panel has a sealed face and there is no drained cavity. All door frames, window frames
and other items set into the wall must include integral drainage provisions. Drained sub-sills are an
alternative.

All exposed edges to parapets and similar locations must be fitted with a folded metal capping, preferably
zincalume or Colorbond.

Junctions with lower roofs, balconies, terraces and decks must be fitted with folded metal under flashing,
preferably zincalume to metal roofs, lead to tiled roofs and stainless steel to terraces. The bottom edge of
the NUCLAD® panel can be undercut at 45°, to produce a close, straight joint.

An air gap to a minimum of 15mm is required between the finished bottom edge and the finished surface of
a terrace or balcony.
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A minimum air gap of 15mm is recommended between the finished bottom edge of the panels and the roof
flashing.

At ground level all exposed raw edges and exposed rear areas of panels up to the bottom plate or last fix
point must be sealed with a suitable Poly tanking formula (see NUCLAD® for product details) or fitted with
a UPVC starter channel to suit the panel thickness. Panels should not be set less than 150mm from open
ground and not less than 100mm above concrete pavers.

Any exposed plinth is to be finished separately to the NUCLAD® panel.

Curved Walls

NUCLAD® panels can be installed to curved shapes of a single radius. Tight curves can be achieved by
utilising 50mm panel, fixed to maximum 300 centered stud frame. Contact the manufacturer for details.

Finishing
When all NUCLAD® panels have been installed (complete with sealants and edge trims) a 5mm minimum
thickness of an approved Poly render system is required. The reinforcing mesh over the sheet joints is

incorporated in the first skim coat.

The approved Poly render is applied using conventional techniques. No primer is required to the
NUCLAD® surface. The render also flush finishes all mechanical fixings.

Traditional sand/cement renders are not suitable for application to NUCLAD® panels.

When the skim coats are dry, the selected approved finishing coat can be applied. This coat can be
smooth or textured, and coloured as preferred.

A minimum acceptable result can be achieved by the following sequence:
1. 3mm skim coat (including Reinforcing Mesh Jointing Tape)
2. 2mm skim coat

3. 1.5mm top coat and/or paint finish

Storage, Handling, Protection

NUCLAD® panels delivered to site should be stored flat and evenly supported. They should be covered or
otherwise protected from damage or soiling.

When stored outside, the uppermost panel in each stack must be turned polystyrene side up. If panel
stacks are to be covered, a material/canvas cover should be utilized. Under no circumstances should a
black plastic cover be used.

During installation, the NUCLAD® panels should be handled with care to prevent edge damage or fracture.
Particular care is required during windy conditions, as unsecured panels can be severely damaged.
Continuous exposure may result in deterioration and minor fretting of exposed edges of EPS. This is to be
removed prior to proceeding with finishing or sealing. As with all sheet materials, protection from impact

damage is required.

The application of the approved Poly render may follow the installation of internal services, fittings and
linings — when the risk of damage is minimised.

Timely application of the render will complete the installation — and protect the panels from damage.
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Repair

Panels that are fractured or severely damaged (before or after fixing) should be rejected or cut down to
size for use.

Minor penetrations, edge fractures or crushed areas may be site-patched with the reinforcing mesh and an
approved Poly patching render.

Waste Management
Being lightweight, the EPS material is readily dispersed by the wind. To prevent a nuisance,
all off-cuts and residue from cutting should be stored in tied plastic bags for removal to a place of legal

disposal. Attention to detail — and in particular to spacing of supports — will contribute to a reduction in the
amount of waste and off-cut materials.
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B. Fastener Location Drawing
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C. Stud Construction Drawing
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