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1 EXECUTIVE SUMMARY 
 

Testing of Adlux Industries Limited Harmony Roof Window was carried out at Shelby Wright 

Test Labs (SWTL) Avondale laboratory. The sample was prepared by the client and installed 

in the test booth by the client on 11 December 2024. 

Because New Zealand does not have a standard for testing skylights, testing was requested 

using test methods adopted from AS/NZS 4284, and pressures aligning with NZS 3604 

“Extra High” wind zone.  

Structural tests were carried out with the sample fixed in the in the vertical orientation and 

pressures were adjusted for the sample weight and inclination to account for the self-weight 

of the operable sash. 

Serviceability pressure (SLS) and subsequent self-weight adjusted pressures can be found 

in Table 1. 

Table 1 Target Building Pressures 

Serviceability Pressure 

+ 1515 / 1625 Pa. 

- 1515 / 1405 Pa 

 

The test sample was found to have the following results for AS/NZS 4284:2008 compliance 

with any modifications as noted in this report: 

Table 2 Summary of Results 

Test Date AS/NZS 4284:2008 Test Result 

12th December 2024 Clause 8.2 – Preliminary tests Pass 

12th December 2024 Clause 8.3 – Structural test as serviceability limit state Pass 

12th December 2024 Clause 8.4 – Air infiltration test Pass 

13th December 2024 Clause 8.5 – Water penetration by static pressure Pass 

12th December 2024 Clause 8.6 – Water penetration by cyclic pressure Pass 

16th December 2024 Clause 8.8 – Structural test at ultimate limit state Pass 

 

2 REQUEST FOR TESTING 
 

Adlux Industries Limited requested testing of the sample to AS/NZS 4284:2008 with the test 

sequences as detailed in section 5 of this report. The completed test request form can be 

found in Appendix A. 
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3 METHOD 
 

The tests were carried out in accordance with SWTL procedures: 

SWTM-1.0 AS_NZS 4284 2008 Test Procedure v2 

 

4 TEST SAMPLE  
 

The test sample is as per the drawings in Appendix B of this report. 

 

4.1 Description 
 

The sample was comprised of the operable Harmony Skylight. The skylight was mounted on 

a 95mm upstand fixed to a structural timber wall frame of predominantly 140mm x 45mm 

SG8 H1.2 pine with 10mm structural ply sheathing and covered with Solitex Extasana 

Adhero adhesive membrane. The upstand had Extoseal flashing tape applied.  

The structural timber perimeter frame of 140mm x 90mm SG8 H1.2 pine frame was fixed to 

the test booth opening. The sample wall with skylight mounted was able to pivot to the 

prescribed angles on two aluminium axles within the perimeter frame. Vertical supports and 

rigging supported the sample during test sequences. 

The skylight sash was operable using three electric 500N actuator assemblies on three 

100mm x 75mm x 2mm hinges with harmony IGU in accordance with NZS 4223.4. 

The sample featured: 

• One operable Harmony Roof Window Skylight 

For this report: 

• Reference to the “Exterior” side of the sample refers to the side of the sample facing 

inwards to the test booth and would normally represent the external faces of the 

building. 

• Reference to the “Interior” side of the sample refers to the side of the sample facing 

outwards from the test booth and would normally represent the internal faces of the 

building. 

Client supplied “As Built” drawings and details in Appendix B of this report. 
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Table 3 Test Sample Setup 

Photo/Figure Reference Description 

 

Figure 1 – Overall view of 
the sample viewed from 
interior side. 

Note: cross bracing within 
skylight opening to 
support perspex for 
negative pressure 
enclosure.  

 

Figure 2 – Left hand side 
of sample with temporary 
deflection plastic accross 
top of skylight – Adlux 
Harmony Roof Window  
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Figure 3 – One of three 
motors used to operate 
skylight 

 

4.2 Client Documentation 
 

Test request and parameters form. Refer to Appendix A 

Drawings. Refer to Appendix B 

Worksheets. Refer to Appendix C 

 

4.3 Components 
The components of the sample are as listed in drawings. Refer to Appendix B 

 

5 TEST PROCEDURE 
 

The test procedure was carried out following SWTM-1.0 AS_NZS 4284 2008 Test Procedure 

v2 Test Sequence AS/NZS 4284:2008 

(a) Preliminary tests 

(b) Structural test at serviceability state 

(c) Air infiltration test 

(d) Water penetration test by static pressure followed by cyclic pressure test 

(e) Seismic test at serviceability limit state displacement: Not carried out 

(f) BMU restraint test – Not carried out 

(g) Strength test at ultimate limit state 

(h) Seismic test at ultimate limit state displacement – Not carried out 

(i) Seal degradation test: Not carried out 
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5.1 Deviation, variation, or exclusion to the test procedure 
 

Variation: 

There is no specific test standard for skylights in New Zealand. Structural tests were carried 

out with the sample in the vertical orientation, pressures were adjusted for the sample weight 

and inclination within the test booth to account for the self-weight of the operable sash. 

The client requested additional static water penetration tests at 0.5°, 37.5° and 75° from the 

horizontal to simulate likely skylight installation applications.  

At both 0.5°and 37.5° water was applied with a WGANZ 502 spray rack calibrated rate of > 

3.0 lpm/m² with - 455 Pa (NZS 3604 “Extra High” wind zone) applied to the interior side of 

the sample. 

At 75° the test booth water sprayer system calibrated rate of > 3.0 lpm/m² was used with -

455 Pa applied to the interior side of the sample. 

Exclusion: 

Following the preliminary water penetration test sequence, further static and cyclic water 

penetration tests were not undertaken in the vertical position as it was not considered 

relevant for the designed installation of the skylight.  

The skylight was subject to further static water penetration tests at 0.5°, 37.5° and 75° 

inclination only. 

 

6 Modification 
 

Under negative pressure the SLS and ULS test pressures were not achievable due to 

deflection at the centre of the sides of the sash and the following modifications were made: 

Adlux removed rubber bushes within the three electric motors to reduce play and applied 

PVC and Tescon Extora tape to seal the internal side of the operable sash to frame of the 

skylight due to leakage caused by non-permanent deflection at the centre of the sash.  

During the static and cyclic water penetration test a temporary plastic film was placed along 

the top of the skylight to deflect water from the upstand and hinge side of the skylight. This 

was in part because the initial test was undertaken in the vertical position. This plastic film 

was removed for subsequent static water penetration testing undertaken in several 

inclinations’ representative of the likely product installation (0.5°, 37.5° and 75°).   
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7 TESTING EQUIPMENT 
 

Table 4 Testing Equipment 

Item Description ID Calibration 

Manometer DG 1000 SWTL - 068 
(Serial No: 11040) 

Date of next calibration: 
04 November 2025 

Anemometer FLSchmidt SWTL - 050 
(Serial No: 000011234) 

Date of next calibration: 
17 January 2025 

Anemometer FLSchmidt SWTL - 017 
(Serial No: 000008907) 

Date of next calibration: 
27 May 2025 

LDS Bojke BLG-
250N-485 

SWTL - 108 
(Serial No: SWTL-108) 

Date of next calibration: 
26 February 2025 

LDS Bojke BLG-
250N-485 

SWTL – 109 
(Serial No: SWTL-109) 

Date of next calibration: 
26 February 2025 

LDS Bojke BLG-
250N-485 

SWTL - 110 
(Serial No: SWTL-110) 

Date of next calibration: 
26 February 2025 

 

 

8 ENVIRONMENTAL CONDITIONS 
 

Table 5 Environmental Conditions 

12 December 2024 

Temperature °C Barometric Pressure hPa Humidity Calm / Windy 

21 1007 87% Light/East 

13 December 2024 

21        1005 83% Variable 

16 December 2024 

18.5 1014 96% Light/South 
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9 TEST RESULTS 
 

9.1 Results 
 

9.2 AS/NZS 4284:2008 
 

(a) Preliminary tests: 

 

Table 6: Preliminary Tests 

Clause Test Date Applied Pressure Result 

8.2 12th December 2024 + 1625 Pa Pass 

8.2 12th December 2024 - 1405 Pa Pass 
 

Comments No damage noted. Deflection at approximately -900 Pa caused sufficient sash 
deflection and leakage that the operable sash required tape to the frame on the 
internal side to achieve SLS of -1405 Pa.  

Test Applied Pressure  Result 

Static Pressure 489 Pa PASS 

Cyclic Pressure 244-488 Pa PASS 

Cyclic Pressure 325-650 Pa PASS 

Cyclic Pressure 489-975 Pa PASS 

   

Comments Temporary plastic was fitted to the top of the skylight to deflect water from the 
hinged/upstand side of the skylight.  

(b) Structural test at serviceability state:  

 

Table 7: Structural test at SLS 

Clause Test Date Applied 
Pressure 

Deflection/Span 
Result 

Successive Member 
Displacement Result 

8.3 12th December 
2024 

+ 1625 Pa Pass Pass 

8.3 12th December 
2024 

- 1405 Pa Pass Pass 

 

Criteria Clause 8.3.5, no framing members shall deflect by an amount greater than 
span/250 mm. 

Comments No damage noted. 
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(c) Air infiltration test: 

 

Table 8: Air infiltration tests at 150 Pa (vertical mount / 90° within test booth) 

Clause Test Date Applied 
Pressure 

Allowable  

Leakage l/s 

Leakage  

l/s 

Leakage 

 l/s/m² 

Result 

8.4 12th December 
2024 

+/- 150 Pa 8.38   +0.21  

- 5.58 

 

1.07 Pass 

 

Criteria Clause 9.3 Air infiltration for airconditioned buildings shall not exceed 1.6 
L/m²s. 

Comments Air leakage area and result values are the combination of both samples. 

 

Table 9: Air infiltration tests at 75 Pa (45° inclination) 

Clause Test Date Applied 
Pressure 

Allowable  

Leakage l/s 

Leakag
e  

l/s 

Leakage 

 l/s/m² 

Result 

8.4 13th December 
2024 

+/- 75 Pa 8.38  +/- 0.01 0.002 Pass 

 

Criteria Clause 9.3 Air infiltration for airconditioned buildings shall not exceed 1.6 
L/m²s. 

Comments Air leakage area and result values are the combination of both samples. 

 

Table 10:Air infiltration tests at 150 Pa (45° inclination) 

Clause Test Date Applied 
Pressure 

Allowable  

Leakage l/s 

Leakage  

l/s 

Leakage 

 l/s/m² 

Result 

8.4 13th December 
2024 

+/- 150 Pa 8.38  +0.01 

-0.04 

 

0.008 Pass 

 

Criteria Clause 9.3 Air infiltration for airconditioned buildings shall not exceed 1.6 
L/m²s. 

Comments Air leakage area and result values are the combination of both samples. 

 

(d) Water penetration test by static pressure and cyclic: 
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Undertaken in vertical position as part of the preliminary test (T0252). 

Due to installation design < 75°incination additional water penetration testing of the sample 

was undertaken to simulate most likely skylight installation scenarios of 0.5°, 37.5° and 

75°. Only static water penetration tests were performed. 

 

Table 11: Three additional static water penetration tests at different roof pitch installations 

Clause Test Date Applied Angle (°) and 
Pressure (Pa) 

Result 

8.5 / 8.6 13th December 2024 0.5°, - 455 Pa Pass 
 

Criteria Clause 9.4, Under static and cyclic pressures there shall be no leaks. 
For both the static and cyclic water tests, a leak is considered to occur when 
one or more of the following occur: 

(a) Water appears on any inside surface of the facade and is visible from an             
occupied space. 

     (b) Uncontrolled water appears on any inside surface of the facade. 
     (c) Water appears that is likely to wet insulation, fixtures and finishes. 
     (d) Water appears in other locations specified as unacceptable by the 
Specifier. 

 

Comments No leaks evident. 

 

 

Clause Test Date Applied Angle (°) and 
Pressure (Pa) 

Result 

8.5 / 8.6 13th December 2024 37.5°, - 455 Pa Pass 
 

Criteria Clause 9.4, Under static and cyclic pressures there shall be no leaks. 
For both the static and cyclic water tests, a leak is considered to occur when 
one or more of the following occur: 

(a) Water appears on any inside surface of the facade and is visible from an             
occupied space. 

     (b) Uncontrolled water appears on any inside surface of the facade. 
     (c) Water appears that is likely to wet insulation, fixtures and finishes. 
     (d) Water appears in other locations specified as unacceptable by the 
Specifier. 

 

Comments No leaks evident. 
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Clause Test Date Applied Angle (°) and 
Pressure (Pa) 

Result 

8.5 / 8.6 16th December 2024 75°, - 455 Pa Pass 
 

Criteria Clause 9.4, Under static and cyclic pressures there shall be no leaks. 
For both the static and cyclic water tests, a leak is considered to occur when 
one or more of the following occur: 

(a) Water appears on any inside surface of the facade and is visible from an             
occupied space. 

     (b) Uncontrolled water appears on any inside surface of the facade. 
     (c) Water appears that is likely to wet insulation, fixtures and finishes. 
     (d) Water appears in other locations specified as unacceptable by the 
Specifier. 

 

Comments No leaks evident. 

 

(e) Seismic test at serviceability limit state displacement: Not carried out. 

(f) BMU restraint test: Not carried out. 

(g) Strength test at ultimate limit state:  

 

Table 12: Strength test at ULS 

Clause Test Date Applied Pressure Duration Result 

8.8 16th December 
2024 

+ 2285 Pa 

-1975 Pa 

10 sec. Pass 

 

Criteria Clause 9.7 Under structural test at ultimate limit state there shall be no 
collapse of the test sample. 

Collapse shall mean any one or any combination of the following: 

(a) Disengagement or partial disengagement of any framing member, 
facade panel or any part thereof. 

(b) Failure of any fixings that connect the façade to the building structure. 
(c) Failure of any stop, locking device, fastener or support which could 

allow an opening light to come open. 
(d) Repeated breakage of glass resulting in loss of chamber pressure. Glass 

may only be replaced once before the sample is deemed to have 
collapsed. 

(e) Repeated cracking of glass which does not result in loss of chamber 
pressure. Glass may only be replaced twice before the sample is 
deemed to have collapsed. 

Comments Deflection at approximately -900 Pa caused sufficient leakage that the operable 
sash required tape to the frame on the internal side to achieve SLS of - 1975 Pa. 
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Table 13: ULS to Failure 

Clause Test Date Applied Pressure Duration Result 

8.8 16th December 
2024 

-4100 Pa 10 sec. Pass 

 

Criteria Clause 9.7 Under structural test at ultimate limit state there shall be no 
collapse of the test sample. 

Collapse shall mean any one or any combination of the following: 

(a) Disengagement or partial disengagement of any framing member, 
facade panel or any part thereof. 

(b) Failure of any fixings that connect the façade to the building structure. 
(c) Failure of any stop, locking device, fastener or support which could 

allow an opening light to come open. 
(d) Repeated breakage of glass resulting in loss of chamber pressure. Glass 

may only be replaced once before the sample is deemed to have 
collapsed. 

(e) Repeated cracking of glass which does not result in loss of chamber 
pressure. Glass may only be replaced twice before the sample is 
deemed to have collapsed. 

Comments Tape was required between frame on the internal side to achieve SLS and ULS 
under negative pressure. Signification deflection at mid span of sides of sash 
that tape was bellowed to allow for movement due to deflection.  

At approximately 4200 Pa the lower left corner of the glazing sealant failed, 
and two sides of the glazing released, ejecting the gasket and exposing the 
backer rod. No permanent deformation to the sash or glass breakage was 
noted. 

 

(h)  Seismic test at ultimate limit state displacement: Not carried out. 

 

(i) Seal degradation test: Not carried out. 
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9.3 Observations 
 

Table 14 Observations 

Obs. 
No: 

Test Observation Photo 

1 Water 
testing – 
Static 

No leaking or water 
penetration 
evident. 
 
Temporary plastic 
deflection sheet at 
top of skylight. 

 
2 SLS – 

Negative 
pressure (-
1405 Pa) 

Tape required 
between operable 
sash and frame to 
achieve negative 
SLS. 
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3 Cyclic water 
test at 
vertical 
position 
within booth 

Target pressure 
244 Pa – 488 Pa 

 
4 Air 

infiltration 
test at 45° 
inclination 

Perspex enclosure 
on inside of frame. 

 
5 Static water 

penetration 
test setup at 
37.5° 
inclination  
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6 Static water 
penetration 
test at 37.5° 
inclination 

Setup uses 
(WGANZ 502) 
spray rack to apply 
> 3.0 lpm/m² with 
negative 488 Pa 
applied to internal 
surface of the 
sample 

 
7 Static water 

penetration 
test at 75° 
inclination 

Setup uses 
(WGANZ 502) 
spray rack to apply 
> 3.0 lpm/m² with 
negative 488 Pa 
applied to internal 
surface of the 
sample at 75° 

 
8 Post 

Structural 
ULS 
Negative 
Pressure 

Further to 
structural ULS 
testing (+ 2285 Pa, 
-1975 Pa), client 
requested test to 
failure (-4100 Pa 
achieved) 

 
 

 

mailto:Bernard@swtl.co.nz
http://www.swtl.co.nz/


 

Report Number: SWTL R0073 
Report Date: 13 February 2025 

Tested By Mark Ashforth         Report Writer Mark Ashforth 
Authorised by Bernard Farrington 

 
Page 18 of 45 

M: +64 277173143 
E: Bernard@swtl.co.nz   
W: www.swtl.co.nz                                                                              

Shelby Wright Test Labs 
515 Rosebank Road                               

  Avondale, Auckland 
  New Zealand, 1026                                                                                                                      

 

 

10 DISCLOSURE/QUALIFICATIONS 
 

On instruction of Adlux Industries Limited: 

• Adlux Industries Limited Drawings attached to this report have been provided by the 

client and SWTL accepts no liability with regards to the accuracy of the drawings. 

• SWTL has not be provided with any other test reports from the manufacturer or 

manufacturing instructions. 

• This report has been prepared solely for the party of who it was addressed within the 

terms of the brief provided to this company. This report may not be used for any 

other context or for any other purpose without prior agreement. 

• This report may not be read or reproduced other than a complete document.  
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REPLACEMENT REPORT 
This report is issued as a replacement for IBA Report Number 8032-S1. The reason for the 
replacement is the original report contained erroneous references to an earlier, superseded 
issue of AS4285. The sample was tested in accordance with AS4285-2007 which is 
correctly referenced in this document. No other changes have been made or were required. 
Report Number 8032-S1 should be removed from general circulation. 
 
Client: Adlux Industries Ltd 

42 Selwyn Street, Onehunge, Aukland 
  
Sample: “Roof Window ABS Double Glazed” 

The sample was supplied and mounted on a 90x45 timber frame with screw 
fixings per the Client’s documentation.. 
 
Details of the sample provided by the Client are given in Appendix A.  
 

 
Test Location:   Ian Bennie & Associates Laboratory  Test Date: 17 June 2008 
  Dandenong, Victoria 
 
Drawing(s) Received:  13 February 2014  
 
Test Results: The sample was subjected to Watertightness, Resistance to Concentrated 

Loads, and Resistance to Wind Pressures for Non-cyclone Regions tests for 
Skylight assemblies nominated in Clause 3.2 of Australian Standard 
AS4285-2007,  Skylights, with test methods and results as summarised 
below.   

 
 
Watertightness    ......  PASS 

Method:  AS4046.9 modified as required in AS4285 
Test pitch angle(s): 27°, 65° and 5° roof pitch 
Sample orientations:  Ridge normal to the wind stream and at 45° to the windstream.    
Observations:  No water penetration was observed during the tests.  

 
 

TEST REPORT NUMBER 8032-S1Rep 



 

IBA Report: 8032-S1Rep - Page 2 of 2 
 

Resistance to Concentrated Loads    .......  PASS 
Method:  AS4040.1 modified as required in AS4285 
Load applied:  1.1kN at the centre and corner of the glass. 
Observations: The load was sustained for the test duration of 1 minute at both 
locations. 
 

Resistance to Wind Pressures for Non-cyclone Regions   
Method:  AS4040.2  modified as required in AS4285. 
 
Loads applied and sustained for 1 minute (kPa):  

 
Positive 3.0 PASS 
Negative 3.0 PASS 

 
Observations:  No sign of failure was observed at the test pressures. 
 
 

Conclusion: 
The test sample passed the test requirements of Australian Standard AS4285-2007 for 
Watertightness, Resistance to Concentrated Loads, and Resistance to Wind Pressures for 
Non-cyclone Regions.   
 
The test of Resistance to Wind Pressures for Non-cyclone Regions determined the 
maximum Strength Limit State pressures sustained by the skylights during testing. 
 

Maximum Strength Limit State Pressures Sustained 
+ 3.0 kPa - 3.0 kPa 

 
 

DISTRIBUTION:   
Ian Bennie & Associates ................ 2 Derek Dubout 22 March 2018 
Adlux Industries Ltd  ................. PDF Authorised Signatory 
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1.   PURPOSE 
This report sets out: 
 

 the applicable energy efficiency performance requirements for Adlux Roof Windows 

 the compliance evidence of these components with the New Zealand Building Code 

Clause H1 

This report constitutes documentation to convey the pathway for compliance of the proposed 
design with the New Zealand Building Code Clause H1. It should be read in conjunction with this 
project's corresponding architectural package.  
 
 
 

2. CONDITIONS OF THIS REPORT 
The compliance potential set out in this report for the Adlux Roof Windows has been evaluated 
using compliance documentation relevant to the proposed building enclosure design in relation 
to NZBC Clause H1. 
 
This report and any building consent resulting does not guarantee the product will achieve 
compliance with the New Zealand Building Code clause H1; only that it can achieve compliance 
as designed.  
 
The analysis contained within this report is based on the architectural drawings issued by Adlux, 
named Adlux Thermally Broken Rooflight.pdf and dated 13 July 2023.  
 
Assumptions and limitations of the compliance potential set out in this report are described in 
Section 6. 
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3. PROJECT SUMMARY 
Adlux provide a range of roof windows and skylights for the residential and commercial market of 
New Zealand. The following table represents the system U-Values calculated to ISO10077-1 
including frame U-Values calculated to ISO 10077-2 in accordance with NZBC Clause H1, 
Appendix E.2 using the glass specification to ISO 673 at 0º installation angle. 
 

Table 1:  Input glass 

Glass types and resulting U-Values at 0º installation angle (horizontal) U 
[W/m2K] 

Type 1 4mm PerformaTech /20 Argon/ 4mm clear 1.673 

Type 2 4mm Clear /20 Argon/ 4mm LightBridge 1.742 

Type 3 4mm PerformaTech /20 Argon/ 4mm PerformaTech /20 Argon/ 4mm clear 0.809 

Type 4 4mm PerformaTech /20 Argon/ 4mm Clear or Tint /20 Argon/ 4mm Clear or Tint 1.200 

Type 5 4mm Lightbridge /20 Argon/ 4mm LightBridge /20 Argon/ 4mm Clear or Tint 0.854 

Type 6 4mm LightBridge /20 Argon/ 4mm Clear or Tint /20 Argon/ 4mm Clear or Tint 1.238 

 
The corresponding  R-Values for installation angles to 50º are generally better due to the 
reduced upward heat transfer of the glass: The resulting R-Values hence will be compliant for all 
application angles (0º-50º) for the respective climate zone. 
 
Below are sketches of the roof window types assessed in this report. 
 

  
Image 1: Adlux roof window - fixed 

 
Image 2: Adlux roof window - operable 

 
Image 3: Adlux roof window – operable with 

foam filled cavity 
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4. PERFORMANCE REQUIREMENTS 
The NZBC Clause H1 and applicable Performance Requirements included within the scope of this 
report are listed in Table 2 below. Demonstration that a product or assembly can meet the 
Performance Requirements of the clause ensures that the Functional Requirement and the 
Objective of the clause will be met. 

Table 2:  NZBC, Functional Requirements, and Applicable Performance Requirements  

NZBC Functional Requirement 
Performance 
provisions 

H1 Energy 
efficiency 

H1.2 Buildings must be constructed to achieve 
an adequate degree of energy efficiency when that energy 
is used for— 
a) modifying temperature, modifying humidity, providing 
ventilation, or doing all or any of those things (does not 
apply to assembly service buildings, industrial 
buildings, outbuildings, or ancillary buildings); or 
b) providing hot water to and from sanitary 
fixtures or sanitary appliances, or both; or 
c) providing artificial lighting (applies only to commercial 
buildings and communal non-residential buildings whose 
floor area is greater than 300 m2) 

H1.3.1 & H1.3.3 
 
 

 

Table 3:  New Zealand climate zones per NZBC  

 

 

 

 

 

 

 

 

 

 

The roof windows must meet the following minimum construction R-values for building elements 

not containing embedded heating systems (m2K/W) in accordance with: 

Table 4:  AS1/VM1 – All housing and buildings up to 300 m2  

Element 
Climate 
Zone 1 

Climate 
Zone 2 

Climate 
Zone 3 

Climate 
Zone 4 

Climate 
Zone 5 

Climate 
Zone 6 

Skylights R0.46 R0.46 R0.54 R0.54 R0.62 R0.62 

Table 5:  AS2/VM2 – Buildings greater than 300 m2 

Element 
Climate 
Zone 1 

Climate 
Zone 2 

Climate 
Zone 3 

Climate 
Zone 4 

Climate 
Zone 5 

Climate 
Zone 6 

Skylights R0.42 R0.42 R0.46 R0.46 R0.49 R0.51 
 

Climate Zone 
 

Not Permitted  
 

Climate Zone 1  
 

Climate Zone 2  
 

Climate Zone 3  
 

Climate Zone 4 
 

Climate Zone 5 
 

Climate Zone 6  
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5. NZBC ASSESSMENT  

H1 Energy Efficiency 

The following tables list the calculated Rskylight values [m2K/W]  for each specimen size [mm] and 
can be used to determine in which climate zones the skylight is most applicable.  Refer to Table 3 
for color coding. Non compliant operables can be made to comply with added foam per Table 8. 
 

Table 6:  Adlux roof window – fixed  

 Glass type 
1 

Glass type 
2 

Glass type 
3 

Glass type 
4 

Glass type 
5 

Glass type 
6 AS1/VM1 

700 x 700 0.75 0.73 1.06 0.89 1.04 0.88 

1000 x 1000 0.70 0.68 1.09 0.87 1.06 0.85 

1200 x 1200 0.68 0.66 1.11 0.86 1.07 0.85 

2400 x 1500 0.65 0.63 1.14 0.85 1.10 0.83 

AS2/VM2 

700 x 700 0.75 0.73 1.06 0.89 1.04 0.88 

1000 x 1000 0.70 0.68 1.09 0.87 1.06 0.85 

1200 x 1200 0.68 0.66 1.11 0.86 1.07 0.85 

2400 x 1500 0.65 0.63 1.14 0.85 1.10 0.83 

Table 7:  Adlux roof window – operable  

 Glass type 
1 

Glass type 
2 

Glass type 
3 

Glass type 
4 

Glass type 
5 

Glass type 
6 AS1/VM1 

700 x 700 0.41 0.41 0.49 0.45 0.48 0.45 

1000 x 1000 0.45 0.44 0.58 0.51 0.57 0.50 

1200 x 1200 0.46 0.45 0.63 0.54 0.61 0.53 

2400 x 1500 0.50 0.49 0.74 0.61 0.72 0.60 

AS2/VM2 

700 x 700 0.41 0.41 0.49 0.45 0.48 0.45 

1000 x 1000 0.45 0.44 0.58 0.51 0.57 0.50 

1200 x 1200 0.46 0.45 0.63 0.54 0.61 0.53 

2400 x 1500 0.50 0.49 0.74 0.61 0.72 0.60 

Table 8:  Adlux roof window – operable with foam filled cavity 

 Glass 
type 1 

Glass type 
2 

Glass type 
3 

Glass type 
4 

Glass type 
5 

Glass type 
6 AS1/VM1 

700 x 700 0.50 0.49 0.62 0.56 0.61 0.55 

1000 x 1000 0.52 0.51 0.70 0.61 0.69 0.60 

1200 x 1200 0.53 0.52 0.75 0.63 0.73 0.62 

2400 x 1500 0.55 0.53 0.86 0.68 0.83 0.67 

AS2/VM2 

700 x 700 0.50 0.49 0.62 0.56 0.61 0.55 

1000 x 1000 0.52 0.51 0.70 0.61 0.69 0.60 

1200 x 1200 0.53 0.52 0.75 0.63 0.73 0.62 

2400 x 1500 0.55 0.53 0.86 0.68 0.83 0.67 
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E3 External Moisture - Condensation Risk 

As requested, he have reviewed the submitted documentation against NZBC clause E3 with 
specific regards to condensation. Condensation can be reduced by maintaining an adequate 
interior temperature and good ventilation. A ventilation strategy increases drying capacity should 
condensation occur. However, per E3/AS1, this is only mandated for residential buildings. Where 
good ventilation and adequate interior temperature cannot be provided by a mechanical 
system, the condensation risk requires mitigation in the roof window units and their installation. 
 
The thermal resistance of a glazing component is optimized by using thermally broken or 
improved frames, employing a non-metal glass edge spacer, adding a low-E coating and 
insulating the multipaned glazing with an inert gas such as argon, krypton or xenon, which have 
higher thermal resistance than air. These have been incorporated or are customisable in the 
design of Adlux thermal roof windows. 
 
Similar to a glass spacer, a bad installation can increase heat loss and the condensation 
potential at the roof window perimeter. An ideal installation aligns the insulated glazing unit (as 
described above) with the thermal layer of the surrounding enclosure assembly. By reducing 
linear transmittance at those interfaces, interior surface temperatures of the frame are kept 
warmer. This pushes the dew point temperature further out in the assembly, thus reducing risk of 
cold surfaces, internal condensation, and moisture related issues. 
 

Table 9:  Comparison of different types of windows 

Non - thermally 
broken frame 

installed outside 

Thermally broken 
frame installed 

outside 

Thermally broken 
frame installed 

tucked in 

uPVC frame installed 
inside 

   

    

 
Table 9 shows thermal gradient of a various installations. Although shown with wall windows, the 
theory extends to roof windows and skylights as well.  
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6. ASSUMPTIONS AND LIMITATIONS 
The compliance potential of the building component set out in Section 5 of this report takes 
account of several assumptions regarding construction, quality assurance, and proper 
implementation of the design that would be expected. The following assumptions inform the 
compliance potential for this design: 

▪ The design is implemented strictly per the drawings, details, and specifications.  

▪ Products are installed in accordance with the manufacturer’s instructions or site-specific 

protocol.  

▪ R-value calculations were done in accordance with Clause H1, Appendix E.2: 

E.2.1 Construction R-values  
 

E.2.1.1  The construction R-values for skylights (RSkylight) shall include the effects of both the glazing 
materials and the frame materials and shall be calculated in accordance with Equation E.1. 
The construction R-value shall be rounded down to no less than two significant figures.  

 

Equation E.1:  Rskylight =   __
1  

Uw  
where: 
 

Rskylight 
is the construction R-value of the skylight (m2·K/W); and  

2 

Uw is the thermal transmittance of the skylight (W/(m ⋅K)), determined in accordance with 
Paragraph E.2.1.2.  
 

E.2.1.2  The thermal transmittance (Uw) of a skylight shall be determined in accordance with ISO  
10077-1, with:  
 

a) the thermal transmittance of the glazing (U
g
) determined using BS EN 673, 

considering the effects of horizontal or angled glazing on the heat transfer; and  
b)  the thermal transmittance of the frame (U

f
) determined using ISO 10077-2.  

 
 Thermal Spacer: 

We used the typical value for linear thermal transmittance for glazing spacer bars with improved 

thermal performance according to table G.2, ISO 10077-1, for metal with thermal break frame types 

and double and triple glazing with air and gas fill (0.06 W/mK).  
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7. COMPLIANCE STATEMENT 
Following our assessment of the current design we have determined that the proposed building 
component complies with the minimum R-Values according to the respective sizes and glass 
configurations in accordance with the tables provided. Therefore, we deem the component 
compliant with the requirements of the NZBC Clauses H1 and E3 subject to the proposed design 
being constructed in accordance with the plans and specifications that accompany this report   
 
Prepared by: 
 
 
  
 
 
Denise Martin 
Principal Analyst, Oculus Architectural Engineering Ltd 
 
Reviewed by: 
 
 
 
 
 
Margaret Amankrah 
Building Enclosure Consultant, Oculus Architectural Engineering Ltd 
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 One-part, neutral-cure silicone sealant 
 

Features & 
Benefits 

 Meets ASTM C1184 for Structural Silicone Sealant 
 Meets ASTM C719 Class 50 High movement capability ±50% in well designed 

weatherseal joint 
 Excellent adhesion to a wide range of substrates including glass, anodized and coated 

aluminum profiles 
 Non corrosive cure system 
 Ease of use – all-temperature gunnability and easy tooling 
 The cured product exhibits excellent weathering characteristics, and a high resistance 

to ultra-violet radiation, heat and humidity 
 High ultimate tensile strength which makes it suitable for structural bonding applications 
 Excellent mechanical properties 
 

Composition 
 

 One-part, neutral-cure, RTV silicone sealant 
 

Applications  DOWSIL™ 795 Structural Glazing Sealant is a one-component Silicone sealant 
designed for site or factory glazing and curtainwall production. It requires contact with 
air as it reacts with atmospheric moisture to cure to a tough but flexible silicone rubber. 
DOWSIL™ 795 Structural Glazing Sealant can be used where dual structural and 
weatherseal applications are desired. It has up to ±50% movement capability in a well-
designed weatherseal joint. 

 
 
Typical Properties 
Specification Writers: These values are not intended for use in preparing specifications. 
 

Test1 Property Unit Result 

 As supplied   

ASTM C 679 Tack-free time, 50% RH hours 1.5 (max) 

 Curing time at 25°C, 50% RH days 7–14 

 Full adhesion days 14–21 

ASTM C 639 Flow, sag or slump mm 0 

 Working time minutes 20–30 

 
1. ASTM – American Society for Testing and Materials. 
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Typical Properties (Cont.) 
 

Test Property Unit Result 

 Specific gravity  1.44 

 VOC content2 g/l 32 

 As cured - 7 days at 25°C (77°F), 50% RH   

ASTM D 412 Tensile strength (ultimate) MPa 2.3 

 Elongation % 670 

ASTM C 661 Durometer hardness, Shore A points 35 

ASTM D 624 Tear strength, die B kN/m 13 

 As cured – after 21 days at 25°C (77°F), 50% RH   

ASTM C 794 Peel strength kg/cm 8.5 

ASTM C 1135 Tensile strength, at 100% elongation MPa 0.6 

 Ultimate tensile strength, at break MPa 1.2 

 Ultimate elongation at break % 400 

ASTM C 719 Joint movement capability % ±50 

 As cured – after 21 days at 25°c, 50% relative humidity followed by 5,000 hours in a quv weatherometer, ASTM G 154-06 

ASTM C 1135 Tensile strength, at 100% elongation MPa 0.6 

 Ultimate tensile strength, at break MPa 1.1 

 
2. Based on South Coast Air Quality Management District of California. Maximum VOC is listed both inclusive and 

exclusive of water and exempt compounds. For a VOC data sheet for a specific sealant color, please send your 
request to Dow. 

 
Description DOWSIL™ 795 Structural Glazing Sealant is a one-part, neutral-cure, architectural-grade 

sealant that easily extrudes over a wide temperature range. This cold-applied, non-sagging 
silicone material cures to a medium- modulus rubber upon exposure to atmospheric 
moisture. The cured sealant is durable and flexible enough to accommodate ±50% 
movement of original joint dimension when installed in a properly designed weatherseal 
joint. In a properly designed structurally glazed joint, the sealant is strong enough to support 
glass and other panel materials under high wind-load and seismic effects. 
 

Approvals/ 
Specifications 

DOWSIL™ 795 Structural Glazing Sealant meets the requirements of: ASTM Specification 
C 1184 for structural silicone sealants ASTM Specification C 920, Class 50. 
 

 
 

SG
BP 2023-4337 
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Colors DOWSIL™ 795 Structural Glazing Sealant is available in 4 colors: black, white, gray and 
bronze. 
 

How to Use When DOWSIL™ 795 Structural Glazing Sealant is used in structural applications the 
structural joint design MUST be reviewed by a technical service specialist. 
 
Complete design and installation guidelines are contained in the Asia Technical Manual, 
and must be followed for warranty applications when using this product. 
 

Joint Design Structural joints sealed with DOWSIL™ 795 Structural Glazing Sealant should have a 
minimum depth (or bite) of 6 mm. For large site-glazed joints the sealant or bite should be 
not more than 12 mm when the sealant can cure from one side only. When an open-cell 
moisture-permeable spacer tape is used, a structural bite up to 24 mm can cure to optimum 
strength. The exact structural bite should always be calculated. The thickness of the 
structural sealant joint or glueline should be 6 mm minimum. As it must accommodate 
thermal and dynamic movements the actual joint movements should be calculated. Ideally 
the bite to glueline ratio should be not more than about 3:1. 
 

Accessory 
Selection 

The appropriate selection of all accessories such as setting blocks and backing materials is 
important to avoid discoloration or adhesion-related problems due to incompatibility. Dow 
will also assess the suitability of proposed accessory materials as part of the standard 
testing services. Silicone-based setting blocks are generally recommended for best 
compatibility. 
 

Preparatory Work Thoroughly clean all substrates to be sealed, removing all contaminants such as grease, oil, 
dust, frost or water. All metal, glass, or other surfaces should be cleaned with the 
recommended solvent, using a lint free cloth. 
 

Method of 
Application 

Install backing material or joint filler, setting blocks, spacer shims and tapes. Mask areas 
adjacent to joints to ensure neat sealant lines. Apply DOWSIL™ 795 Structural Glazing 
Sealant in a continuous operation using positive pressure. (The sealant can be applied 
using many types of air-operated guns and most types of bulk dispensing equipment.) 
Before a skin forms (typically within 15 minutes), tool the sealant with light pressure to 
spread the sealant against the backing material and joint surfaces. Remove masking tape 
as soon as the bead is tooled. 
 

Handling 
Precautions 

PRODUCT SAFETY INFORMATION REQUIRED FOR SAFE USE IS NOT INCLUDED IN 
THIS DOCUMENT. BEFORE HANDLING, READ PRODUCT AND SAFETY DATA SHEETS 
AND CONTAINER LABELS FOR SAFE USE, PHYSICAL AND HEALTH HAZARD 
INFORMATION. THE SAFETY DATA SHEET IS AVAILABLE ON THE DOW WEBSITE AT 
DOW.COM, OR FROM YOUR DOW SALES APPLICATION ENGINEER, OR 
DISTRIBUTOR, OR BY CALLING DOW CUSTOMER SERVICE. 
 

Usable Life and 
Storage 

When stored at or below 27°C (80°F), DOWSIL™ 795 Structural Glazing Sealant has a 
shelf life of 12 months from the date of manufacture. Refer to product packaging for “Use By 
Date.” 
 
Questions about the use of DOWSIL™ 795 Structural Glazing Sealant can be answered by 
calling your local application sales engineer. Our laboratory personnel and technical service 
staff are also available for assistance. 
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Packaging 
Information 
 

DOWSIL™ 795 Structural Glazing Sealant is supplied in 300 ml disposable plastic 
cartridges and 600 ml foil sausages. 
 

Limitations This product is neither tested nor represented as suitable for medical or pharmaceutical 
uses. 
 
DOWSIL™ 795 Structural Glazing Sealant should not be used for structural applications 
without the prior written approval of the Construction Industry Technical Services 
Department. Each project should be specifically and separately approved by Dow. 
 
Project specific approval involves the following prerequisites: 
 
 Joint dimensioning and print reviews. 
 Successful laboratory adhesion and compatibility testing to all building components. 
 Observance of professional sealant application and workmanship standards. 
 Users should always consult the Technical Services Department for adhesion 

recommendation. 
 
Dow shall not be held liable for any possible claims arising from structural glazing use of 
DOWSIL™ 795 Structural Glazing Sealant for projects which have not been specifically 
approved by Dow. 
 
For projects which have been approved, Dow will issue a structural adhesion warranty on a 
case by case basis at the user's request. It is the user's exclusive responsibility to ensure 
project compliance with local building regulations. 
 

Health and 
Environmental 
Information 

To support customers in their product safety needs, Dow has an extensive Product 
Stewardship organization and a team of product safety and regulatory compliance 
specialists available in each area. 
 
For further information, please see our website, dow.com or consult your local Dow 
representative. 
 

Disposal 
Considerations 

Dispose in accordance with all local, state (provincial) and federal regulations. Empty 
containers may contain hazardous residues. This material and its container must be 
disposed in a safe and legal manner. 
 
It is the user’s responsibility to verify that treatment and disposal procedures comply with 
local, state (provincial) and federal regulations. Contact your Dow Technical Representative 
for more information. 
 

Product 
Stewardship 

Dow has a fundamental concern for all who make, distribute, and use its products, and for 
the environment in which we live. This concern is the basis for our product stewardship 
philosophy by which we assess the safety, health, and environmental information on our 
products and then take appropriate steps to protect employee and public health and our 
environment. The success of our product stewardship program rests with each and every 
individual involved with Dow products - from the initial concept and research, to 
manufacture, use, sale, disposal, and recycle of each product. 
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Customer Notice Dow strongly encourages its customers to review both their manufacturing processes and 
their applications of Dow products from the standpoint of human health and environmental 
quality to ensure that Dow products are not used in ways for which they are not intended or 
tested. Dow personnel are available to answer your questions and to provide reasonable 
technical support. Dow product literature, including safety data sheets, should be consulted 
prior to use of Dow products. Current safety data sheets are available from Dow. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
dow.com NOTICE: No freedom from infringement of any patent owned by Dow or others is to be inferred. Because use conditions and 

applicable laws may differ from one location to another and may change with time, Customer is responsible for determining 
whether products and the information in this document are appropriate for Customer's use and for ensuring that Customer's 
workplace and disposal practices are in compliance with applicable laws and other government enactments. The product shown 
in this literature may not be available for sale and/or available in all geographies where Dow is represented. The claims made 
may not have been approved for use in all countries. Dow assumes no obligation or liability for the information in this document. 
References to "Dow" or the "Company" mean the Dow legal entity selling the products to Customer unless otherwise expressly 
noted. NO WARRANTIES ARE GIVEN; ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A 
PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED. 
 

 



 
 

 

Why silicones are better than polyurethane? 
 

 

1. Silicones are UV light stable. Organic (urethane or polyurethane) products are not and break 
down in sunlight. This is because UV does not have enough energy to cleave the SI-O, silicone 
bond. However, C-C bonds used in organic materials are very unstable. UV weathering is the 
main cause of sealant degradation.  

 

2. Silicones do not get hard when they cold, organics products to. This causes adhesive failures 
in organic products even when adhesion looks good after a pull test. Note that the most 
important time for a sealant to work in the winter (as building substrates shrink and joints 
therefore get wider), which is exactly when organics have hardened. 

 
3. Silicones maintain flexibility over time, organic products lose flexibility with aging. 

 

4. Silicones can be applied at -20°F (-29°C) without heating and will cure compared to organic 
sealants which need to be heated and will not cure unless they are above freezing. 

 
5. DOWSIL silicones do not slump on hot days in the summer, polyurethanes tend to slump when 

hot. 
 

6. Silicones skin over on average in 30 minutes versus 1-14 days for organic sealants, allowing 
the organic materials to pick-up more job site dirt. This dirt is embedded in the sealant 
permanently. Any dirt deposited on a silicone surface is easily cleaned away, even after years 
of build-up. Again, this is because silicone is basically a flexible Si-O (glass). 

 
7. As organic sealants break down they crack, craze, split and chalk. Dirt can get embedded in the 

cracks easily. Silicone surfaces do not degrade. 
 

8. Silicones last for 50+ years. This is because a silicone is basically glass. Just like you would not 

expect a pane of glass to melt after 20 or 30 years, neither will a silicone. Organic sealants begin 

to break down in 3-7 years. Where they are exposed to the most sunlight, like the south side of 

a building, they will break down faster. Urethanes can be thought of like paint in regard to 

weathering.   

 
9. The DOWSIL CWS and 795 are low odor during cure and no odor after cure. As such they are 

approved for use inside healthy homes. 

 
10. Many colors stocked and available in all products. 50 colors CWS in stock. We also offer custom 

colors with minimum quantities and 1-2 weeks lead times.  

 
11. All our silicones (795, 792, 756, CWS, CCS) are independently tested and validated by SWRI 

(Sealant Weatherproofing and Restoration Institute). Please visit their web site at 

www.swrionline.org and note that all manufactures are part of SWRI but not all products are 

validated.  

 
12. DOWSIL CWS is a single component sealant so no mixing is required on site versus a multi-

component polyurethane. This gives much better quality control as you do not have to worry 

about the contractor properly mixing the sealant. Rarely do two-part products get mixed properly 

in the field. 

 



 
 
 
 
13. DOWSIL silicones are non-staining on granite marble and limestone, specifically DOWSIL CCS, 

DOWSIL 790 and DOWSIL 756 SMS. Staining of sealants is an overblown issue as no sealants 

will stain brick or concrete or metals as these materials do not have the pour structure capillary 

action that pulls fluids out of sealants. On sensitive substrates DOWSIL employ proprietary cure 

systems that other manufacturer in the world.  

 
14. All DOWSIL construction silicones are low VOC (less than 50g/L) and are LEED compliant. 

 
15. Only silicones qualify for the LEED sustainability credit for building sealants.  

 
16. The above information relates to DOWSIL silicones. Not all silicones are alike. Hybrid 

silicone/organic products exhibit the same degradation and failure rate as organics. 

‘’Siliconized’’ products are not silicones (they are leaning on the silicone quality reputation, but 

the free-fluid silicone used has little performance merit).  

 
17. DOWSIL silicones are commonly used in re-caulking applications where urethanes were used 

previously. 

 
18. Pull test for sealant performance and substrate preparation are important. However, silicones 

can often take 28 days at 68°F (20°C) and 80% RH to develop full adhesion. Just because a 

silicone is a cured solid DOES NOT mean that full adhesion set has occurred. Urethanes often 

have quick green strength (initial adhesion) but don’t be confused into thinking they have better 

overall adhesion in a dynamic joint. This is because a urethane MUST have better adhesion 

due to their poor performance in cold weather and the high bondline stresses they create. This 

is the reason that silicones have lower adhesive failure rates. 

 
19. Urethanes and polyurethanes have drastically altered formulas since 2009 when they because 

to change their chemicals to meet new VOC guidelines. Also, many chemicals used in sealant 

production have changed (due to stricter environmental regulations) or discontinued production 

(US recession and Japanese tsunami). Dow has virtually full vertical integration with many 

products. Common silicone sealant formulas, due to their inherently low VOC, have not changed 

in decades. It many seem odd to have a formula that has not changed in years, but in a low 

margin market where competitors have cheapened their sealants considerably, Dow products 

remain an unthinned option with a proven track record. 

 
 

 

 

 


