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Document Title:
BSSA- PROJECT – SELF ADHESIVE TAPE AND ALUMINIUM FOIL ON PIPING AND EQUIPMENT INSULATION 

1.  INTRODUCTION

This document presents guidelines and procedures for use of

· tape as outer weather/mechanical protection on insulated systems

· self adhesive aluminium foil as a stand alone vapour barrier/mechanical protection and/or as underlying substrate for tape (non metallic jacketing)

2.  SCOPE

Tape as weather protection must fulfil the requirements in paragraph 5.1.2 and be verified with tests. 

Tape jacketing shall be the main cladding system in all areas where considered favourable.
Actual insulation classes: 

Class 1
Heat conservation.
(Purpose:  To reduce heat losses and to maintain temperatures for






 the efficient operation of the process).

Class 2  
Cold conservation.
(Purpose:  To maintain low temperature and control heat input to 






the process).

Class 3  
Personnel protection.
(Purpose:  To protect personnel from injuries or discomfort by 






avoiding unintended exposure to material surface temperatures 






exceeding the area -10 ° -- + 70 ° C.

Note:  Insulation may be of classes 1-9 or as guards of stainless steel.  If guards are used, tape is not applicable.
Class 4  
Frost proofing.

(Purpose:  Insulation/heat tracing to prevent freezing,






solidification and condensation).

Class 5  
Fireproofing 

(The purpose is to reduce the heat input and limit the temperature






as specified for this project).






Note:  Tape as outer cladding may only be used if the relevant 






testing has been carried out with tape as cladding or if the testing 






is carried out without any outer cladding. 

Class 6-8
Soundproofing  

(Purpose: Reduction of noise in the area 500-2000 Hz by 10dB, 






20dB and 30dB respectively).

Class  9
External condensation
(Purpose: The purpose is to prevent
and icing protection.
condensation on piping and equipment







with operation temperatures below ambient.

Note:  Tapes should be used as outer cladding on insulated instruments and instrument tubing.

Note:  Tape and/or self adhesive aluminium foil may be used on HVAC-related items and on various combinations of insulation classes where considered favourable.

3. REFERENCES

3.1   Normative references

NORSOK STANDARD R – 004 

3.2   Informative references

Isolasjonshåndboken (The Insulation Handbook).  Established in 1999 by Statoil, Norsk Hydro and Saga.
4. DEFINITIONS 
	Normative references
	Shall mean requirements according to the NORSOK Standards.



	Informative references
	Shall mean informative in the application of NORSOK Standards.


	PRIVATE
Shall
	Verbal form used to indicate requirements strictly to be followed in order to conform to the standard and from which no deviation is permitted, unless accepted by all involved parties.



	Should
	Verbal form used to indicate that among several possibilities one is Recommended as particularly suitable, without mentioning or Excluding others, or that a certain course of action is preferred but Not necessarily required.



	May
	Verbal form used to indicate a course of action permissible within the limits of the standard.



	Can
	Verbal form used for statements of possibility and capability, Whether material, physical or casual.




5.  GENERAL REQUIREMENTS TAPE
5.1 Introduction

General requirements for the use of tape (non metallic jacketing) are set forth in this paragraph.

The use of aluminium foil is set forth in paragraph 6. 

5.1.2 Tape (Non metallic jacketing)

5.1.2.1 Fire characteristics incl. Smoke and toxic gases

According to ISO 5660 and additional techniques. 
Flame spread as per IMO Res. A.653 (16) equal to self-extinguishing properties.

5.1.2.2 Weathering/durability. 

500 hours Weather-O-meter testing according to ASTM G53 incl. wet/dry-cycling. (UV-B313).
Less than 70 % loss of lustre. The material shall maintain 90 % of its strength properties after the Weather-O-meter test.

5.1.2.3 Material parameters

Water vapour transmission: 10g/m /24h as per ASTM D3833.
Mechanical properties: Min. Tensile strength 6.9 MPa (1000 psi).
Elongation at break min.10 %. 


The material shall not decompose at temperatures from –20 °C to 70 °C. 

5.1.2.4 Application

The tape material shall be suitable for application at RH up to 90 % and down to +5 °C . New materials shall be subject to a pilot test for verification of the application performance.

5.1.2.5 Resistance against different media

Documentation of the ability to resist various chemicals should be provided.

5.1.2.6 Storage and material documents

Storage stability of the tape shall be minimum 6 months.
Technical specifications and HSE data sheets shall be in Norwegian.

6.  INSTALLATION AND DESIGN OF TAPE AND SELF ADHESIVE ALUMINIUM FOIL

6.1  Installation and design of tape 

used as outer cladding, weather and /or mechanical protection:

6.1.1 General on tape

The principles of the installation technique for tape as protective facing are described in Isolasjonshåndboken (The Insulation Handbook). The Insulation Handbook shall be used to secure a uniform and acceptable design of the insulation work.  Unless contradictory to this, it is the decision of the insulation contractor, based on the local situation, which shape to be cut or which width of tape to be used.

Installation temperature:
Not below -12°C, application temperature should be above > 5˚C.

Temperature resistance:
-40°C -- +70°C (adhesive: max +121°C). 

Note:  Stainless stain to be used on all end-caps.

6.1.2 The substrate

Use of tape is a system consisting of the tape and its substrate.  The substrate has to be firm and free of dust, oil etc. to secure sufficient adhesion by the acrylic adhesive. The substrate to apply tape on has to be clean and dimensionally stable.  For cleansing, use soap and water, white spirit or alcohol.  The use of acetone for cleaning vinyl tapes shall be avoided.

Insulation products supplied with aluminium facing give a sufficient quality of substrate.  Unfaced insulation materials like mineral wool or cellular glass have to be carefully covered with self-adhesive, reinforced aluminium foil, film thickness of 85 micron.  The use of soft 50-micron not reinforced aluminium foil is not acceptable.  

6.1.3 The overlaps

All seams have to be overlapped, overlap width 50mm minimum. The overlap must be orientated as much as possible “roof tile wise” to minimize water exposure to the adhesive. The preferred positioning of the overlap is in the shadow zone, “north between 4- and 5 o’clock”, to minimize the exposure to (UV) light.

The surface of the tape to form the overlap must be clean, free from dust, moisture, oil and other substances that will influence the adhesion onto itself in a negative manner. If necessary the surface must be cleaned before creating the overlap. The use of acetone for cleaning vinyl tapes shall be avoided.

6.1.4 Drainage

Entrapped water in the insulation below the protective facing should be avoided, installing of water or vapour drains or drain holes is recommended.  Such drains or drain holes should be of minimum 12 mm diameter, situated at all low points on horizontal runs, and at a minimum of one hole every 3 metres.  

The outer material of any drains used, shall be resistant against diluted chemicals, detergents and hydrocarbons.

Note:  Drainage is not recommended on classes 2, 5 and -9 unless specified by project.
6.2 Installation and design of self-adhesive aluminium foil 

as vapour barrier/stand alone protection and/or as substrate for tape:

6.2.1 General on self adhesive aluminium foil

The principles of the installation technique for tape as protective facing is described in Isolasjonshåndboken. The Insulation Handbook shall be used accordingly for self-adhesive aluminium foil to secure a uniform and acceptable design of the insulation work.  Unless contradictory to this, it is the decision of the insulation contractor, based on the local situation, which shape to be cut or which width of tape to be used.

Installation temperature:
As practical within area of temperature resistance.

Temperature resistance:
- 23°C-- +120°C 

Note:  Self-adhesive aluminium foil should only be used as a stand-alone protection of insulation as long as the protected systems are little or moderate exposed to mechanical damage.

6.2.2 The substrate

No specific requirements, but the overlap area of the aluminium foil itself, shall be clean.

6.2.3 The overlaps

All seams shall be overlapped, overlap width 75 mm minimum. The overlap should be orientated as much as possible “roof tile wise” to minimize water exposure to the adhesive. The preferred positioning of the overlap is in the shadow zone, “north between 4- and 5 o’clock”, to minimize the exposure to (UV) light.

The surface of the aluminium foil to form the overlap shall be clean, free from dust, moisture, oil and other substances that will influence the adhesion onto itself in a negative manner. If necessary the surface shall be cleaned before creating the overlap. 

7.  QUALIFICATION REQUIREMENTS

7.1 Qualification of personnel

Operators shall be qualified insulators with experience to tape installation.   

The personnel shall have a relevant knowledge of health and safety hazard, use of protection equipment, insulation materials, application of insulation materials, insulation systems surface requirements, and how to avoid corrosion under insulation.

If not qualified with experience to tape installation, personnel shall be subject to a one-day course and test.  An examination certificate shall be issued if the candidate passes the test. Inspection personnel shall have access to site test procedures. 

ANNEX A - TO NORSOK STANDARD R – 004 

	PRIVATE
Insulation class 
	Insulation Materials
	Jacket 
Material
	Other Comments / 
Build-up

	Class 1
Heat Conservation
	Cellular glass 
Mineral wool at temp. higher then 420 °C 
	Non-metallic weather-proofing membrane., or Stainless Steel / Al
	

	Class 2
Cold Service Insulation
	Cellular glass
	Non-metallic weather-proofing membrane., or Stainless Steel / Al 
	Vapour barrier

	Class 3
Personnel Protection
	Either:
Class 1 – 9
Or
Perforated sheet metal guards
	In accordance with classes 1 – 9 as applicable
	Perforated guards to be of stainless steel.
If insulation is used, it shall be designed so that the jacket temperature do not exceed 70 °C

	Class 4,
Frost Proofing
	Cellular glass
	Non-metallic weather-proofing membrane., or Stainless Steel / Al 
	Vapour barrier

	Class 5,
Fire proofing
	Cellular glass +
Ceramic fibre 
or
mineral wool
when necessary
	Stainless steel
	Insulation materials are dependant on protection requirements, and must be accepted in writing by client for each case

	Class 6,
Acoustic 
Insulation – 10dB 
	Cellular glass
Ceramic fibre or
Mineral wool 
Heavy synthetic sheet
	Non-metallic weather-proofing membrane., or Stainless Steel / Al 
	30mm Cellular glass + 25mm "fibres" + metallic jacketing (or aluminium foil + non-metallic jacketing) 

	Class 7,
Acoustic 
Insulation – 20dB
	Cellular glass
Ceramic fibre or
Mineral wool 
Heavy synthetic sheet
	Non-metallic weather-proofing membrane., or Stainless Steel /Al 
	30mm Cellular glass + 38mm "fibres" + heavy synthetic sheets + metallic jacketing (or aluminium foil + non-metallic jacketing) 

	Class 8,
Acoustic
Insulation –30dB
	Cellular glass
Ceramic fibre or
Mineral wool 
Heavy synthetic sheet
	Non-metallic weather-proofing membrane., or Stainless Steel /Al
	30mm Cellular glass + 38mm "fibres" , + 2 x heavy synthetic sheets + 25mm fibres + 2 x heavy synthetic sheets + metallic jacketing (or aluminium foil + non-metallic jacketing) 

	Class 9,
External Condensation
	Cellular glass
	Non-metallic weather-proofing membrane., or Stainless Steel /Al
	Vapour barrier


These key data are not applicable for pre insulated pipe systems.
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