
SECTION 23 0518

NON-FIRESTOPPING HVAC SYSTEM PENETRATION SEALS
Note to Specifier:  This section contains extensive commentary about the products and how to specify them.  If you cannot see the comments, change your Word settings so that “hidden text” displays on-screen but does not print.   (Delete this paragraph before printing.)
BEELE Engineering/CSD Sealing Systems; active watertight and gas-tight pipe and cable penetration seals for foundation walls, slabs, floors, interior walls and roof assemblies. 

This section is based on the SLIPSIL, RISWAT and AQUASTOP sealing system made by BEELE Engineering/CSD Sealing Systems, and covers water and gas tight penetration seals for below and above grade cast-in-place concrete, solid masonry and grout-filled unit masonry walls, as well as floor-ceiling and roof-ceiling concrete or solid precast slab conditions.  Applications include power, communication, and public transportation facilities, water and wastewater treatment plants, manufacturing, distribution and warehousing facilities, and multi-story construction.  These products DO NOT INCLUDE firestopping or smoke retarding materials or systems.  The penetration seals are designed for new construction as well as retrofit conditions, where active or intermittent leaking may occur.
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BEELE Engineering/CSD Sealing Systems was founded in The Netherlands and has historically served the harsh marine and off-shore markets by providing passive fire protection and effective watertight and gas-tight pipe and cable penetration seals.  With over 35 years experience, CSD has built up an enormous body of specialized expertise and an international reputation in sealing systems for state-of-the-art marine shipbuilding as well as civil and industrial applications.  Among the markets they serve are:

- Marine (from container tankers and navy vessels to super yachts)

- Oil and gas (offshore and onshore)

- Communications (ICT rooms, telecom operators)

- Public transport (underground, railways, etc)

- Power (nuclear, renewable, wind farms, etc)

- Building and construction

- Water and wastewater treatment plants

Translating this technology to on-shore construction, CSD’s comprehensive line of pipe, cable and conduit penetration seals are adaptable to sealing sleeved and existing rough openings in foundation walls, slabs, floors, interior walls and roof assemblies - anywhere a watertight and gas-tight installation is required.
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Contact us at:

CSD Sealing Systems - North America, LLC

21 Meadowbrook Lane

Bayview Business Park - Unit 12

Gilford, NH 03249 USA

Tel. 603-293-0100

Fax 603-293-0200

E-mail:  info@csd.com
www.csd-onshore.com/    
Plant Location:  Aalten, The Netherlands.
SECTION 23 0518 – NON-FIRESTOPPING HVAC SYSTEM PENETRATION SEALS, Copyright 2011, CSD Sealing Systems - North America, LLC 

PART 1   GENERAL

1.1 SECTION INCLUDES

A. Penetration sealing assemblies in existing construction where active leakage is present.
B. Penetration sealing assemblies for where there is no active leakage present but existing seal can not to be removed.
C. Penetration sealing assemblies for existing openings where existing seals are to be removed.
D. Penetration sealing assemblies for new construction.  
E. Penetration sealing assemblies for high pressure piping subject to significant movement.
1.2 RELATED REQUIREMENTS

Note to Specifier:

Delete all of the following cross-references that are not relevant to your project.

A. Section 03 1000 (03100) - Concrete Forming and Accessories:  Placement of sleeves in forms.
B. Section 03 3000 (03300) - Cast-in-Place Concrete:  Placement of sleeves in forms.

C. Section 07 8400 (07840) – Firestopping:  Fire-resistant rated joint and penetration seals.

D. Section 07 9005 (07900) – Joint Sealers:  Above grade weather seals not involving penetrating items. 
1.3 reference standards

Note to Specifier:

Delete this citation if no stainless steel sleeves are specified.

A. ASTM A 959 - Standard Guide for Specifying Harmonized Standard Grade Compositions for Wrought Stainless Steels; 2009.

1.4 SUBMITTALS

A. See Section 01 3000 (01300) - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer’s data sheets on each product to be used, including:
1. Preparation instructions and recommendations.

2. Storage and handling requirements and recommendations.

3. Specimen warranty, if any warranty offered.

C. Installation Instructions:  Manufacturer’s installation instructions and recommendations.

D. Maintenance Data:  Manufacturer’s instructions and recommendations for maintenance and repair of damaged seals and sleeves. 
E. Installer's Qualification Statement.

F. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in Owner's name and registered with manufacturer.

1.5 QUALITY ASSURANCE

A. Perform work in accordance with applicable codes.
B. Installer Qualifications:  Company specializing in performing the work of this section with minimum ____ years of experience.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to project site in manufacturer’s original packaging.

B. Store products in manufacturer's unopened packaging until ready for installation.
1.7 FIELD CONDITIONS

A. Maintain environmental conditions (temperature, humidity and ventilation) within limits recommended by manufacturer.  Do not install products under environmental conditions outside manufacturer’s limits.
1.8 WARRANTY

A. See Section 017800 (01780) - Closeout Submittals, for additional warranty requirements.

B. Provide one year limited manufacturer warranty for product material defects.  Refer to manufacturer’s warranty for limits of liability.
PART 2    PRODUCTS  
2.1 MANUFACTURERS

Note to Specifier:

Delete one of the following two paragraphs.
A. Penetration Seals:  BEELE Engineering/CSD International, Inc.:  www.csd.us.com.
B. Substitutions:  See Section 01 6000 (01600) – Product Requirements.

C. Substitutions:  Not Permitted.

2.2 penetration seal assemblies for existing conditions
Note to Specifier:

For conditions involving active water leaks, it is difficult and sometimes impossible to remove existing seals.  The active water leak can be sealed by using a moldable rubber sealant, compressed inside the opening and around the leaking pipe.  The sealant is dried and cured in place by means of an air blower.  A choice of finish sealant is then applied.  This system is suitable for installation in concrete, solid masonry or grout-filled unit masonry substrates.
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A. Sealing System for Active Leaks with Existing Seals Remaining:  Moldable rubber sealant compressed into opening around penetrating item, forced air-cured, finished with sealant.
1. Depth of Moldable Sealant:  ___ inches (___mm), minimum.

2. Depth of Finish Sealant:  3/4 inches (20 mm), minimum.

3. System:  BEELE Engineering/CSD International: AQUASTOP SYSTEM.

4. Moldable Rubber Sealant:  Inert silicone polymer rubber, hand-moldable.

a. Product:  BEELE Engineering/CSD International:  Moldable Rubber Sealant.

Note to Specifier:

Delete one of the following two finish sealants.

5. Finish Sealant:  Standard grade water and gas tight sealant, non-sag, halogen-free, polydimethylsiloxanes, UV and ozone resistant.

a. Service Temperature:  Minus 58 degrees F (minus 50 degrees C) to 320 degrees F (160 degrees C).

b. Product:  BEELE Engineering/CSD International: DRIFIL.

6. Finish Sealant:  Premium grade fire-resistant and water tight sealant, non-sag, non-shrink, halogen-free, polydimethylsiloxane, UV and ozone resistant.

a. Service Temperature:  Minus 58 degrees F (minus 50 degrees C) to 356 degrees F (180 degrees C).

b. Product:  BEELE Engineering/CSD International: NOFIRNO.

Note to Specifier:

Periodic leaks where the existing seals cannot be removed can usually be sealed from the accessible side.  Plastic frames are bolted to the substrate around an irregular opening or existing penetration seal and through a rubber gasket.  The gasket acts as a mechanical seal and mating surface between the concrete wall or floor and the frame.  Each penetrating item is wrapped with a split tubular casing.  The remaining opening is then filled with uncut filler sleeves, with care taken to maintain the existing separation between the penetrating items.  To complete the system, a water and gas tight finish sealant is applied within the framed opening.  For larger penetrations, multiple frames can be combined to form multi-bay units.  This system is suitable for installation in concrete, solid masonry or grout-filled unit masonry substrates.
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B. Sealing System for No Active Leaks with Existing Seals Remaining:  Surface mounted plastic frames, gasket sealed to the surface, with tubular PVC casing wrapped around penetrating items and filling the space between, finished with sealant.
1. System:  BEELE Engineering/CSD International: RISWAT FRAME SYSTEM. 

2. Frames:  Modular, plastic, split for ease of installation.
a. Material:  Modified ABS plastic.

b. Product:  BEELE Engineering/CSD International: RISWAT FRAME SYSTEM.
3. Gasket:  Inert silicone rubber, UV and Ozone resistant.

a. Service Life:  50 years.

b. Service Temperature: Flexible to Minus 58 degrees F (minus 50 degrees C).

c. Product:  BEELE Engineering/CSD International: NOFIRNO RUBBER GASKET.

4. Tubular Casings:  Longitudinally split for wrapping penetrating items; uncut for use as fillers.
a. Depth of Casing:  2-3/8 inches (60 mm), minimum.

b. Material:  Extruded modified PVC thermoplastic.

c. Product:  BEELE Engineering/CSD International: RISWAT Cable Insert Sleeves and Filler Sleeves.

5. Finish Sealant:  Non-sag, halogen-free, polydimethylsiloxanes, UV and ozone resistant.

a. Depth of Sealant:  3/4 inches (20 mm), minimum.

b. Service Temperature:  Minus 58 degrees F (minus 50 degrees C) to 320 degrees F (160 degrees C).
c. Product:  BEELE Engineering/CSD International: DRIFIL.
Note to Specifier:

For leaks where existing seals can be removed, new casing components and finish sealant can be installed within the existing rough opening or sleeve.  Each penetrating item is wrapped with a split tubular casing.  The remaining opening is then filled with filler sleeves, with care taken to maintain the existing separation between the penetrating items.  To complete the system, a water and gas tight finish sealant is applied to both sides of the opening.  Note that this frameless system is suited for new and existing openings and for conditions where the penetrating item must be able to move in all directions.  This system is suitable for installation in concrete, solid masonry or grout-filled unit masonry substrates.
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C. Sealing System for No Active Leaks and Existing Seals Removed:  Tubular PVC casings wrapped around penetrating items and filling space between finished with sealant both sides.
1. System:  BEELE Engineering/CSD International: RISWAT SYSTEM. 

2. Tubular Casings:  Longitudinally split for wrapping penetrating items; uncut for use as fillers.

a. Depth of Casing:  2-3/8 inches (60 mm), minimum.

b. Material:  Extruded modified PVC thermoplastic.

c. Product:  BEELE Engineering/CSD International: RISWAT Cable Insert Sleeves.

3. Finish Sealant:  Non-sag, halogen-free, polydimethylsiloxanes, UV and ozone resistant.

a. Depth of Sealant:  3/4 inches (20 mm), minimum.

b. Service Temperature:  Minus 58 degrees F (minus 50 degrees C) to 320 degrees F (160 degrees C).
c. Product:  BEELE Engineering/CSD International: DRIFIL.
2.3 Penetration seal assemblies for New Construction:

Note to Specifier:

Sealing systems for new construction include an adjustable plastic sleeve system set into the formwork prior to the pour.  Collar pieces have integral flanges to act as water barriers.  A rubber sealing plug supports and seals around single or multiple, plastic or metal penetrating items with the same or different diameters.  Plugs should be installed on both sides of the sleeve.  Plugs can be installed on one side only when moisture or gas migration is not an issue; verify conditions with manufacturer.
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A. Sealing System for New Cast-In-Place Construction:  Multi-part, impact resistant, adjustable sleeve system, cast into concrete formwork, with modular rubber sealing plugs on both sides.
1. Sleeves:  Modified ABS plastic, made up of:
a. Form attachment devices (reference:  “Fixation piece”).

b. Inner and outer collar pieces that accept the sealing plugs (reference:  “conduit inlets”).

c. Adjustment pipe cut to fit the width of the formwork.

d. Optional connector piece for connecting multiple adjustment pipes for thicker wall/floor assemblies.
e. Product:  BEELE Engineering/CSD International: CSD EMBEDDED CONDUIT SLEEVES.
2. Sealing Plugs for Penetrating Items of Same Diameter: 

a. Components:  Two or four piece rubber plugs with one to five preformed openings.

b. Product:  BEELE Engineering/CSD International: SLIPSIL SEALING PLUGS.

3. Sealing Plugs for Multiple Penetrating Items of Different Diameter:  
a. Two piece outer plug.

b. Internal “multi-passage module” with four to fourteen preformed openings.

c. Smaller interior plugs for insertion into module, accepting one or more penetrating items.

d. Product:  BEELE Engineering/CSD International:  SLIPSIL-MMP SEALING PLUGS.

Note to Specifier:
Another sealing system for new and existing construction that utilizes rubber sealing plugs is the CSD Steel Flanged Pipe.  The CSD Steel Flanged Pipe is actually a type of sleeve consisting of a short pipe component welded to a perforated steel flange.  The perforated flange is secured against a wall or floor through a rubber fire-resistant gasket and attached with steel anchor bolts.  DYNATITE rubber sealing plugs complete the penetration seal.  This penetration seal is used where high pressure conditions are not a concern.
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B. Surface Applied Sealing System:  

1. Sleeves:  Welded steel flange and pipe:
Note to Specifier:

Select the sleeve material type and delete the others.

a. Type STM steel flange and pipe, surface treated with red lead.
b. Type STG hot dip galvanized steel flange and pipe.

c. Type SS stainless steel flange and pipe.

d. Product:  BEELE Engineering/CSD International: CSD STEEL FLANGED PIPE.

2. Gaskets:  Inert silicone polymer, UV and ozone resistant.

a. Service Life:  50 years.

b. Service Temperature:  Minus 58 degrees F (minus 50 degrees C).

c. Product:  BEELE Engineering/CSD International: NOFIRNO RUBBER GASKET.

3. Sealing Plugs:  Rubber, with serrated contact surfaces.

a. Material:  Cross linked silicone polymer with fire retardant fillers, fire resistant to 932 degrees F (500 degrees C).

b. Product:  BEELE Engineering/CSD International: DYNATITE SEALING PLUG.

Note to Specifier:

Sealing systems for high pressure conditions include a surface mounted stainless steel sleeve fitted with a high-performance rubber sealing plug.  The two-part sleeve consists of a stainless steel casing and flange, cold drawn welded (CDW) together to create the conduit sleeve.  The sleeve is then bolted through a rubber gasket that acts as a mechanical seal and mating surface between the concrete wall or floor and the sleeve.  In lieu of the bolt and gasket connection, the sleeve can be welded to metal surfaces.  Select the inner sleeve coating based on the planned connection.  The system is completed with the rubber sealing plug, designed with serrations that compress under pressure and seal the opening, while allowing movement resulting from pipe pressurization. 
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2.4 Penetration seal assemblies for High Pressure piping:
A. Sealing System for High Pressure Piping:  Surface mounted stainless steel sleeves with rubber sealing plugs designed to move in the direction of the pipe when under pressure.
1. Sleeves:  Cold drawn welded flange and casing.

a. Material:  ASTM A 959, USN S31635, AISI 316Ti, chromium stainless steel.

b. Surface Treatment:  corrosion inhibitors.

c. Inner Sleeve Coating:

1) Bolted connections:  PTFE Teflon-coated.

2) Welded connections:  Silicone dioxide ceramic coating.

(a) Fire Resistance:  932 degrees F (500 degrees C).

d. Product:  BEELE Engineering/CSD International: CSD STAINLESS STEEL CONDUIT SLEEVES.
2. Gaskets:  Inert silicone polymer, UV and ozone resistant.

a. Service Life:  50 years.
b. Service Temperature:  Minus 58 degrees F (minus 50 degrees C).

c. Product:  BEELE Engineering/CSD International: NOFIRNO RUBBER GASKET.

3. Sealing Plugs:  Rubber, with serrated contact surfaces.
a. Material:  Cross linked silicone polymer with fire retardant fillers, fire resistant to 932 degrees F (500 degrees C).

b. Product:  BEELE Engineering/CSD International: DYNATITE SEALING PLUG.
PART 3   EXECUTION
3.1 EXAMINATION
A. Existing Substrates:
1. Verify that substrates are sound enough to retain fasteners and suitable for installation of penetration seals.
2. Do not begin installation until substrates have been prepared according to manufacturer’s recommendations.

3. If substrate preparation is responsibility of another installer, notify Architect of unsatisfactory preparation before proceeding.  Do not proceed before corrective work is complete.

4. Do not begin installation until associated work of other trades is completed.
B. New Construction:
1. Examine formwork; verify that forms are clean and free of rust.
2. Verify that field measurements are as shown on drawings.

3. Verify routing and termination locations of penetrating items prior to rough-in.

3.2 PREPARATION
A. Existing Substrates:

1. Clean substrate surfaces and remove any concrete residue or sharp or abrasive protrusions prior to installation.
2. If existing seal is to remain, clean and prepare existing seal and area around it according to manufacturer’s recommendations.
3. In cases where sleeves are provided by others, and where seals are being installed directly into cored rough openings, verify that internal dimensions of the sleeves/rough opening are within tolerances of the sealing plugs.
4. Prepare surfaces using methods recommended by manufacturer for achieving best results for substrate under the project conditions.
5. Protect adjacent surfaces prior to beginning work.

B. New Construction:

1. Coordinate placement of embedded items with erection of concrete formwork and placement of form accessories.
3.3 INSTALLATION
A. Install in accordance with manufacturer's instructions.
3.4 CLEANING AND PROTECTION
Note to Specifier:

If no Waste Management is specified in the other sections, delete the reference to that in the paragraph below.

A. Dispose or recycle field-generated construction waste in accordance with manufacturer’s recommendations and as specified elsewhere.

B. Clean adjacent surfaces of sealants, lubricants and other materials associated with the installation.
C. Protect installed products until Substantial Completion.
D. Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION
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