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Figure 1: Photo of Panelab System with window and jointing
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3. Summary

The test sample was subjected to tests from the AS/NZS 4284:2008 testing suite with the
following results. Refer to the test specification and AS/NZS 4284:2008 for detailed
performance criteria.

3.1. Preliminary Test

Complies, with SLS pressure +2.5 kPa, static water penetration of 455 Pa and cyclic water
penetration up to 900 Pa

3.2. Structural (Deflection) test at SLS

Complies with deflection requirement of span/250 at £1515 Pa

3.3. Air Infiltration Test

Complies, with air leakage of 1.6 L/m? at +150 Pa
3.4. Static Water Penetration Test

Complies with requirements at 455 Pa air pressure with water

3.5. Cyclic Water Penetration Test

Complies with requirements, testing up to 455 - 900 Pa cyclic air pressure with water

3.6. Seismic Testing at Serviceability Limit State

Not requested

3.7. Post SLS Seismic Cyclic Water Penetration Tests

Not requested

3.8. Pressure Test at Ultimate Limit State

Complies with requirements at +2.5 kPa, then at -3.1 kPa and +3.7 kPa.

Tested by: John Burgess, IANZ Signatory. Checked by: Richard Gibbs
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Notation

The reference numbers from the AS/NZS 4284:2008 ‘Testing of building facades’
document are used in the following, for ease of reference.

Principle

A sample of a building fagade forms one face of an eternally mounted pressure chamber
and is sealed at its perimeter and then successively subjected to tests.

Apparatus

The Panelab aluminium cladding system was tested using the Facadelab test facility
located at 320 Rosedale Rd, Albany.

Tested by: John Burgess, IANZ Signatory. Checked by: Richard Gibbs
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7. Sample

" 2 Test Sample

7.1.1. Orientation

The sample was constructed into the booth so that the exterior (wet side) of the sample
is inside the booth. Unless noted otherwise, observations are made from the interior
(dry side) of the sample.

7.1.2. Sample Description

The test arrangement consisted of a section of the aluminium panel system with overall
size 4300 mm wide by 3600 mm high. The system was largely face sealed over a
cavity, and was installed into a timber framed opening in the test rig with a window, and
an outcropping balcony.

The sample, together with ‘as-built’ drawings are shown in the photos and drawings in
the Appendix, together with the ‘Parts list".

The infill structure around the sample was constructed with a composite multiboard.

7.4, Drawings

Drawings and certificate of identification were supplied after the testing are attached as
appendices at the end of this report. The drawings are dated 12 June 2023 Version A
and the Certificate of Identification from Panelab Limited dated 12 July 2023.

7.2.1. Modifications to the sample during construction

None

7.2.2. Modifications to the sample during testing

During the cyclic water testing, the sub-sill system below the window was found to be
leaking due to inadequate sealing at the interior of the window. This was rectified by
the client and testing continued.

The gutter box was found to be leaking due to incorrect folding of the corners. This did
not affect the testing.

Tested by: John Burgess, IANZ Signatory. Checked by: Richard Gibbs
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8. Procedure

Note the same clause numbers have been used as in AS/NZS 4284 for ease of reference in the
below.

8.1. Test Sequence

8.1.1. General

The tests were performed using the testing procedures of AS/NZS 4284:2008 in the
cladding test facilities of Facadelab Limited in the following sequence.

Preliminary SLS pressure test at +2500 Pa

Preliminary static water test at 455 Pa, and three phases of cyclic water penetration
testing from 225 to 900 Pa

Serviceability deflection tests on timber at +1515 Pa.

Air infiltration test on the total of the sample and booth at +150 Pa
Water penetration static at 455 Pa

Water penetration cyclic with three cycles from 225 to 900 Pa
Serviceability deflection tests on spandrel panel at £+1500 Pa.

ULS air pressure at 2.5, -3.1 and +3.7 kPa

8.1.2. Variation in Test Sequence
There was no variation in test sequence.
8.2 Preliminary Tests
Preliminary testing at 8.2.1 and 8.2.2 below was conducted.

8.2.1. Preliminary Static Air Pressure

The test sample was subjected to the positive and negative SLS design wind
pressures. Air pressures of 2.5 kPa were applied to the test sample.

8.2.2. Water

8.2.2.1. Preliminary static water test

A preliminary static water penetration test at an air pressure of 445 Pa was carried
out as required by clause 8.5 of AS/NZS 4284:2008.

Tested by: John Burgess, IANZ Signatory. Checked by: Richard Gibbs
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8.2.2.2. Preliminary cyclic water test

A preliminary cyclic water penetration test at air pressures varying from 225 to 900
Pa was carried out as required by clause 8.6 of AS/NZS 4284:2008.

8.3. Structural Test at Serviceability Limit State (SLS)

The deflection of a central stud was assessed, followed by the deflection of a large
spandrel panel.

8.3.1. Structural Test Pressures

The SLS test pressures used were calculated by the specifier as £1500 Pa.

8.3.2. Location of the Displacement Transducers

The displacement transducers were located as close as possible to the end of the stud,
within 5 mm of the end of the timber, centrally located.

8.3.3. Pressure Loading Sequence

The pressure loading sequence requested by the specifier was as per AS/INZS 4284
and required ramping up under positive pressure in four steps, being 303, 606, 909,
1212, and 1515, before continuing with the ramp down, then repeating the cycle under
negative pressures to -1515 Pa, as in Fig 1 of AS/NZS 4284: 2008.

8.3.4. Calculation of deflection/span ratio

This was undertaken with a span of 2340 mm for the stud The standard requires that

no framing members shall deflect by greater than span/250 mm, with the distance
measured between fixing positions.

8.3.5. Calculation of successive member displacement

Calculations of the successive member displacement of the timber stud was not
undertaken.

8.3.6. Calculation of maximum displacement

This quantity was calculated and compared to the allowable displacement, which is
normally 20 mm unless a lower displacement is allowed by the specifier.

Tested by: John Burgess, IANZ Signatory. Checked by: Richard Gibbs
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8.4, Air Infiltration

An air infiltration test at a pressure difference of +150 Pa across the unit of cladding
system was undertaken. The air infiltration and exfiltration shall not exceed 1.6 I/m?s.

8.5 Water Penetration by Static pressure

The static water penetration test pressure of 455 Pa was nominated by the specifier. No
visible water leakage shall be recorded through the sample.

8.6. Water Penetration Test by Cyclic Pressure

The three stages of cyclic water penetration were nominated as follows:
Stage 1: 225 — 454 Pa
Stage 2: 303 - 606 Pa
Stage 3: 454 - 909 Pa

No visible water leakage shall be recorded through the sample.

8.7. BMU Restraint Test

A BMU restraint test was not requested as part of the AS/NZS 4284:2008 test procedure.

8.8. Structural Test at Ultimate Limit State (ULS)

The test pressures of +2500 Pa were nominated by the specifier, with extended
pressures of £3.1 and +3.7 k Pa applied subsequently.

8.9. Seismic Testing at Serviceability Limit State

Not requested.

8.10. Seal Degradation Testing

No seal degradation testing was requested as part of the AS/NZS 4284:2008 test
procedure.

Tested by: John Burgess, IANZ Signatory. Checked by: Richard Gibbs
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8.11. Seismic Testing at Ultimate Limit State

Not requested.

8.12. Spandrel panel displacement testing

Following the completion of other tests, the airseal was removed and the SLS air
pressure was applied across the cladding/spandrel panels to determine cladding face
deflections.

The transducers were located on the spandrel panel as close as possible to the edges,
and centrally between the two outer probes. The pressures used in the deflection
testing went up to 1515 in four steps, before returning to zero, ramping down to -1515,
and back to zero Pa.

The displacement in the largest spandrel panel (956 mm) was measured for the portion
of the panel that was most free to move — being off the stiffeners. There was no
deflection specification provided for the spandrel deflection, so this was undertaken for
information.

The results are shown in the same table as the displacement in the structure, in the
next section.

Tested by: John Burgess, IANZ Signatory. Checked by: Richard Gibbs
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9. Results

9.1. General

The performance requirements below, resulted from the request by the specifier.

9.1.1. Preliminary Tests

Results of preliminary testing undertaken are recorded below.
9.1.2. Preliminary Static Pressure
There was no visible dislodgement of any elements following SLS pressure testing.

9.1.3. Preliminary Static Water

Stage Air pressure (Pa) | Duration Result (Clause 9.4)
0 0 5 minutes Complies
1 455 15 minutes Complies
2 0 5 minutes Complies

Table 1: Preliminary static water test pressures

Initially there was water spitting through a defect in the sealing of the sill at the rear
of the tray, although after sealant was applied, the system complied.

9.1.4. Preliminary Cyclic Water

| Phas . Ar prsure (Pa) | uration i Result (Clause 9.4)
0 5 minutes Complies
1 225-455 5 minutes Complies
2 300-600 5 minutes Complies
3 450 - 900 5 minutes Complies
0 5 minutes Complies

Table 2: Preliminary cyclic water test pressures

9.2. Structural Test at Serviceability Limit State (SLS)

The full set of results for the SLS deflection test of the stud and the ‘spandrel’ cladding
panel are contained in the appendix, section 10.6.1.

Tested by: John Burgess, IANZ Signatory. Checked by: Richard Gibbs
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9.2.1. Deflection/Span Ratios

The net deflection of the stud and the spandrel is shown in Table 3. The deflection/span
ratio of the stud complies with the requirements.

Span [ Max Net

Reference (mm) | Deflection (mm) Requirement Complies
Stud 2330 1.98/-2.52 <9.32 Yes
Spandrel 948 12.5/-15.25 Not specified N/A

Table 3: Deflection span table for stud and panel
9.2.2. Successive Member Displacement
Not requested.

9.2.3. Maximum displacement

The maximum displacement of the central stud is shown in Table 3. The maximum
displacements comply with the requirements.

9.3. Air Infiltration

This test was undertaken to determine the airtightness of the 15.5 m? sample. Since the
total air leakage of the sample plus the booth was less than the required value, the
leakage through the sample alone was not calculated.

Overall area: 15.5 m?

Allowable leakage, at 1.6 I/m?/s 248 1ls

jleasurements \h i

Positive pressure Negative pressure
(infiltration) I/s (exfiltration) I/s
Measured (booth + sample) 17.3+£0.1 19.3+0.2
Calculated sample leakage <174 <195

Table 4. Air tightness leakage results

The uncertainty in the airflow measurements has been assessed with the facadelab
Excel-based ‘Expanded Uncertainty Calculator’. The airtightness of the sample complied
with the air leakage requirements, having an air leakage of less than 24.8 I/s under
positive or negative pressure. The expanded uncertainty is 0.1 I/s with a coverage factor
of 2.1 for the positive pressure, and 0.2 I/s with a coverage factor of 2.4 for the negative
pressure.

Tested by: John Burgess, IANZ Signatory. Checked by: Richard Gibbs
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9.4, Water Penetration

The results of the static and cyclic water tests, as per clause 8.5 are shown below.

9.4.1. Static Pressure Water Penetration

Stage Air pressure (Pa) | Duration Result (Clause 9.4)
0 0 5 minutes Complies
455 15 minutes Complies
2 0 5 minutes Complies

Table 5: Static water leakage results

The sample met the performance requirements of the standard.

9.4.2. Cyclic Pressure Water Penetration

Phase Air pressure (Pa) Duration Zﬁ?”" (Clause
0 0 5 minutes Complies
1 225-455 5 minutes Complies
2 300-600 5 minutes Complies
3 450 - 900 5 minutes Complies
0 5 minutes Complies

Table 6: Cyclic water test results

The sample met the performance requirements of the standard.

Tested by: John Burgess, IANZ Signatory. Checked by: Richard Gibbs
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9.5, BMU Restraint Test

Not requested.

9.6. Structural Test at Ultimate Limit State Air Pressure

Air pressure (kPa) Result
+3.7 OK

-3.1 OK
Table 7: Ultimate limit state air pressure results

On inspection, there was no visible dislodgement of materials, failure of fixings,
breakage of cladding or permanent distortion of cladding following ULS pressure testing.

Prepared By: Verified By:
John Burgess (IANZ Signatory) Richard Gibbs (Lab Manager)
24 July 2023 24 July 2023
Tested by: John Burgess, IANZ Signatory. Checked by: Richard Gibbs
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10. Appendices
10.1.

AS/NZS 428422008

Test Request

20

Vaue A& #22-02

SPECIFIC TEST REQUIREMENTS

| Section Test Name . Clausej Required parameters

.a  Preliminary test 821
SLS pressure 822/8.3 'r SLS(+) =Z2500Pa o
i | SLS(-) = 500 Pa

| Water static |823/85 | Static water test pressure = LSS Pa

 Water—Cyclic | 8.2.3/86 | Cyclic test pressure Stage 1= 4SS Pa

|823/86 | Cyclic test pressure Stage 2= 6f0 Pa

L 1 823/86 | Cyclic test pressure Stage 3= 4 Pa

b Structural test at SLS | 8.3.2 | Location of transducers noted on

___Members or panals

I Del'lectnonfspan limit ratio

| .drawmgs'o‘ Y
1833 | Pressure steps? S -ér.ps

| Max_ displacement? =

— M

Twbeer Thed - +be |

L] 2P

SPANOQEL INFORWA AT  aNLF
c Air infiltration test | Test t+) =199 Pa_ . '
__| preasse [ o IS¢ Pa '
| Air infiltranon limit= \.&  (Vm?)
d Water test (static and  Pressure . Duration | Duration and spray intensity
 cyelic) | (Pa) i | (mins) ‘ S
_ Static _4_‘;5 . T> | 15min,005Um's
~  Cyclic1 zz_s-ég,. | =% | 5min, 0.05L/mM*s i
_Cyelic2. 203~ 60@b _—> |5min,005Um's
| . Cyclic 3 | Gﬁ. d.pq ...———} 5 min, 0.05 I/m’s
AUUMIUTawaterpencirahoRn-Foquicaments 7
| O Seismic-at-SL8— rtWaeter-testrepeated-afier)———
. Support beam movement-aliowed—=—
Number-of-cycles—= |
f———BMU-restramt ~Fest-oad-aciose-face-ot-cample = kN |
. — _ —  Test load perpendicular to sample = kN
g Strength at ULS | Test | (+)= 2599 Pa
| pressure | (-)= '}S# Pa
l'l‘llC alt ULS = T
Supann_heaBLmovement allowed = mm—
_ﬂumhepolreyolee-h-
| _ Frequency-of-movement<  Hz
Describe-seals-to-beattared—

Figure 2: Test request

Tested by: John Burgess, IANZ Signatory.

Checked by: Richard Gibbs
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10.2. Certification of Identification

Drawings in this report have been supplied by the client, who has verified that they
represent the sample tested in the below ‘Certification of Identification’. Only the details
that were in the test are shown here.

&4 PANELAB

ALUMINIUM FACADE TECHNICIANS

12 July 2023

Facade Lab

PSP Limited

320 Rosedale Road
Albany 0632

Attention: Richard Gibbs
Dear Richard,

This note is to confirm that the supply, fabrication and installation of our PANELUX LAB
system into the Facade Lab Test Booth, Albany, is an accurate depiction as shown on
the Panelab prepared Work Shop drawings numbered A0.0 through to A4.1 (as
attached.)

Kind regards

(R

B

Wayne Sullivan / DIRECTOR
PANELAB LIMITED

155 Sunnybrae Road
Hillcrest

Wairau Valley 0627

PANELAB 155 Sunnybrae Road
ALUMINIUM Hillcrest, Auckland
FACADE W 443 B1AS
TECHNICIANS www.panelab co nz

Figure 3 Certificate of Identification

Tested by: John Burgess, IANZ Signatory. Checked by: Richard Gibbs
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10.3. Parts list

Bl PANELAB

ALUMINIUM FACADE TECHNMICIANS
DATE: 12 July 2023

CLIENTS

PANELAB LIMITED

155 SUNNYBRAE ROAD
HILLCREST 0627

PO BOX 33 300 TAKAPUNA

MULFORD PLASTICS UMITED
5 ARTHUR BROWN PLACE
MT WELLINGTON

PO BOX 51065 PAKURANGA

SYSTEM TESTED
Product PANELUX / 3mm thick Solid Aluminium.
Installed using PANELAB LAB system

PARTS LIST

*Panelux Solid Aluminium panels

*3Imm solid aluminium

*Panelab LAB extruded fixing bracket system

*10 G stainless steel screws

*545 Alunminium rivets

*15mm PEF backing rod

*Dow Corning 791 silicon sealant

*Bostic Paneltac bonding glue

*Extruded aluminium angle / box section / brackets / flashings
*Commercial glazed aluminium window / sill tray / head flashing
‘Iso Propl Alcohol cleaner / clean rags / masking tape

\ W .

Wayne Sullivan

DIRECTOR
PANELAB 155 Suanybrae Road

HMillcrest, Auckiand
ALUMINIUM
FACADE 09 443 K188
TECHNICIANS www.panelab.conz
Figure 4 - List of parts
Tested by: John Burgess, IANZ Signatory. Checked by: Richard Gibbs
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Figure 5: Panelab system in test booth

Checked by: Richard Gibbs

Tested by: John Burgess, IANZ Signatory.
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Figure 6:Panelux LAB system specification

Checked by: Richard Gibbs

Tested by: John Burgess, IANZ Signatory.
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Figure 7:Panelux detail identification
Tested by: John Burgess, IANZ Signatory. Checked by: Richard Gibbs
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Checked by: Richard Gibbs

Figure 8: Interstorey and base details
This report may only be reproduced in full

Tested by: John Burgess, IANZ Signatory.
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Figure 9: Soffit and fascia details

Checked by: Richard Gibbs

Tested by: John Burgess, IANZ Signatory.
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Figure 10: Commercial window head and sill details

Checked by: Richard Gibbs

Tested by: John Burgess, IANZ Signatory.
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Checked by: Richard Gibbs

Figure 11: Commercial window jamb and typical panel joint details
This report may only be reproduced in full
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Tested by: John Burgess, IANZ Signatory.
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Checked by: Richard Gibbs

Figure 12: Internal corner to booth detail
This report may only be reproduced in full

Tested by: John Burgess, IANZ Signatory.



Test Report 23-02, PANELAB AS/NZS 4284 Test. Page 27 of 35

10.5. Photos

Tested by: John Burgess, IANZ Signatory. Checked by: Richard Gibbs
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Tested by: John Burgess, IANZ Signatory. Checked by: Richard Gibbs
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Tested by: John Burgess, IANZ Signatory. Checked by: Richard Gibbs
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Tested by: John Burgess, IANZ Signatory. Checked by: Richard Gibbs
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Tested by: John Burgess, IANZ Signatory. Checked by: Richard Gibbs
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10.6.  Serviceability Deflections
10.6.1. Stud Deflections

Net centre deflection (mm)

Pressure (Pa) [Top (mm) |Mid (mm) |Bott (mm) | Measured | Calculation check
0 0 0 0 0 0
1515 6.21 7.66 5.19 1.97 1.96
0 0.2 0.55 0.79 -0.055
0 0 0 0 0
303 0.97 1.25 0.69 -0.42
606 2.26 2.87 1.91 -0.785
909 3.52 4.36 2.83 -1.185
1212 4.78 5.79 3.66 -1.57
1515 6.12 7.24 4.47 -1.945
0 0.14 0.12 0.05 -0.025
1515 6.15 7.25 4.5 -1.925
1212 5.35 6.37 4.17 -1.61
909 435 5.29 3.73 -1.25
606 3.19 4.03 3.16 -0.855
303
0 0 0 0 0 0
-1515 -10.67 -12.87 -10.02 -2.52 2.525
0 -4.76 -6.27 -6.77 0.505
0 0 0 0 0
-303 -0.99 -1.15 -0.58 -0.37 0.365
-606 -2.09 -2.44 -1.25 -0.77 0.77
-909 -3.35 -3.8 -1.93 -1.16 1.16
-1212 -4.62 -5.22 -2.62 -1.61 1.6
-1515 -6.01 -6.74 -34 -2.04 2.035
0 -0.2 -0.22 -0.25 -0.01 -0.005
-1515 -6.39 -7.06 -3.57 -2.08 2.08
-1212 -5.62 -6.14 -3.25 -1.71 1.705
-909 -4.75 -5.08 -2.86 -1.28 1.275
-606 -3.64 -3.86 -2.38 -0.86 0.85
-303 -2.18 -2.41 -1.73 -0.46 0.455
0 0 0 0 0 0
1515 8.57 10.69 8.85 1.98 -1.98
0 1.97 2.84 3.71 0 0
1.98
-2.52

Table 8: Displacements in the timber stud

Tested by: John Burgess, IANZ Signatory. Checked by: Richard Gibbs
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10.6.2. Spandrel Deflections

Net centre deflection (mm)
Pressure (Pa) |Top (mm) |Mid (mm) |Bott (mm) | Measured | Calculation check
0 0 0 0 0 0
1500

0 0 0
500 -3.24 -7.57 -2.36 -4.77 -4.77
1000 -6.71 -16.07 -4.86 -10.28 -10.285
1500 -9.65 -23.46 -6.78 -15.25 -15.245
0 0 0 0 0
-500 2.73 6.65 1.88 434 4.345
-1000 6.33 13.74 4.07 8.54 8.54
-1500 9.34 20.08 5.81 12.5 12.505
0 0.5 0.65 0.45 0.17 0.175

12.5

-15.25

Table 9: Displacement in the spandrel panel

Tested by: John Burgess, IANZ Signatory. Checked by: Richard Gibbs
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