National Greenhouse Specifications 
For Aluminum Structures and Glass Covering

Section 13123

Section 13123

Greenhouse

1 Part 1 General

1.1 Description

1.1.1 Provide the greenhouse structures and included equipment listed herein, of the size and dimensions indicated on the drawings.  Finished size of greenhouses may vary slightly, as approved by Architect, to accommodate manufacturer’s standard dimensions, but shall not be less than the area indicated.

1.1.2 Manufacturer to furnish materials and equipment necessary for the greenhouse system described in this section and contract drawings.

1.1.3 No fabrication of the structure or ordering of equipment shall be done until drawings and equipment have been approved.  Foundation dimensions shall conform to approved greenhouse drawings.

1.1.4 If no drawings are available, state size of project and dimensions of structure in this section.

1.2 Quality Assurance

1.2.1 Standards: Comply with National Greenhouse Manufacturer’s Associated standards, 1998 Edition and Section: ________________________ of these specifications

1.3 Submittals

1.3.1 General: Comply with provisions of Section : ____ of these specifications

1.3.2 Product data: Within 30 days after award of the Contract, submit: manufacturer’s product specifications, technical product data, standard data and installation recommendations for each component.

1.3.3 Shop Drawings: Submit shop drawings for fabrication and installation of greenhouse, including the following:

Elevations

Detail section of typical framing members

Hardware, mounting heights

Anchorage and reinforcements

Glazing details

Placement of all components for heating, cooling and ventilation

1.4 1.0.4 Design Criteria

1.4.1 Submit structural calculations for greenhouse signed and sealed by a Professional Engineer for review by the Architect.

1.4.2 Structural Performance: Except as noted, and as  minimum, conform to the requirements and recommendations of both the “ Standard for Design Loads in Greenhouse Structures” and its “ Commentary” published by the National Greenhouse Manufacturers Association, 1998 Edition  (NGMA Standards ).  Aluminum members shall be designed in accordance with the Aluminum Association’s design manual “ Specifications for Aluminum Structures.” 

1.4.3 Design Loads

A. Design structure to carry the following loads:

a. Dead Load : Structure and equipment

b. Snow Load: 

lbs / sq ft

c. Wind Load:

mph, exp ______

d. Special Loads : ( If Applicable)

e. Applicable Building Code is Uniform Building Code ( or appropriate code standard )

B. Load Combinations

a. D.L. + S.L.

b. D.L. + W. L.

c. D.L. + ½ S.L. + W.L. or ( ½ W.L. + S.L. )

1.4.4 Engineering Certification

A. Provide written structural analysis prepared and certified by a Registered Professional Engineer in the state of                 , that the greenhouse meets all of the above loads.

1.5 Delivery, Storage and Handling

Protect materials during delivery, storage and handling to comply with manufacturers directions and as required to prevent damage or deterioration.

2 Part 2 Products

2.1 Greenhouse

The greenhouse shall be clearspan aluminum construction free of interior columns.  Quality standard shall be National Series E as manufactured by National Greenhouse Company, 6 Industrial Drive, Pana, IL 62557.  800-228-9639

2.1.2 Materials


Aluminum

A. Extrusions

a. Primary Framing: Alloy 6061-T6 or 6063-HS

b. Secondary Framing: Alloy 6063-T6 or 6063-HS

B. Sheet: Alloy 3003-H14

C. Plates: Alloy 6061-T6 or 6063 – HS

2.1.2
Aluminum Structure

Greenhouse manufacturer’s extruded aluminum posts ( side, gable, partition, end and corner) truss framing, rafters and purlins.  All frame members will be visible.  Design shall provide for uniform and set pattern, conforming to spacing indicated.  Where design requirements can be met through use of manufacturer’s standard components, such components shall be utilized.

A. Connections: Galvanized bolts and prepunched aluminum plates with all field connections to be bolted.

B. Posts: 7” I-Beam truss posts shall extend in each case from structure eave to concrete level as indicated.  Provide 4” channel for gables and cross partitions, extending from concrete to rafters and attached with galvanized bolts.  A post top cap will accept the heel joint of the truss.  Provide with foot pieces for setting, properly punched or drilled to receive fittings for attaching aluminum sills, purlins, gutters, rafters, etc. as applicable.

C. Anchor Bolts: Provide stainless steel “Hilti” expandable type anchor bolts or epoxy type anchors.  Provide complete with nuts and washers.

D. Rafters: Provide aluminum rafters extending from eaves to ridges.

E. Trusses: Trusses will be factory welded and one piece.  Trusses to be connected to columns by a post cap bearing on top of the column.  No gusset plate connections with bolts in vertical shear will be allowed.  Truss members and connecting plates shall be sized to meet required design criteria.

F. Aluminum knee bracing in the plane of the truss and column line is to be allowed in order to meet loading criteria.

G. Roof Purlins: Provide purlins for roof, bolted by means of (2) hot dipped galvanized bolts to top chord.  Roof purlins will be set on top of top chord of truss. No “T” lug attachment of roof purlins to truss top chord will be allowed.  Vertical framework girts: provide 2” x 4” channel girts for sidewalls, gables and partitions if applicable.  Prefabricate all purlins and girts for attachment of glazing bars and connecting lugs.
H. Wall Sills: Seat an extruded aluminum wall sill on all foundations.  Sill shall be capable of receiving either side sash of fixed glazing as required.

I. Condensation System: Provide system of integral gutters in roof framing and glazing bars designed to collect condensation and weep moisture to the exterior.  Under gutter drip channels shall collect gutter condensate.

J. Glazing Members: Provide extruded aluminum glazing bars held in place with stainless steel self tapping screws. Place extruded aluminum glazing bars in the roof of sufficient size and mechanical properties to carry design loads specified.  Bars shall be spaced to properly receive glass.  Glass lite widths will divide the bay length into 3 lites maximum.  The glass length will be from roof purlin to roof purlin or roof purlin to eave/vent header/ridge.  Provide shoulders to receive roof glass and condensation grooves to conduct primary condensation to suitable disposal points.  Bars shall extend in one piece from eave to ridge ( on slopes without roof vents) and shall be supported by purlins.

Lapped Glass: roof single system shall apply as standard with 3/8” laps in all vertical and roof glass glazing except where 4 sided support is specified as described below.
All glass for roof, sides and gables shall be glazed into extrusions designed to provide four-sided support.  Glass shall be laid on an EPDM glazing strip, which fits into a channel in the extrusions.  This EPDM glazing strip shall have a special vertical shoulder to prevent the glass from contacting the bar.  The top cap shall act as a clamp bar to firmly hold the glass in place with butyl tape forming the exterior seal. Ends and junctions of all caps shall be sealed with Dow 795 or GE Silproof silicone caulk applied in accordance with manufacturer’s directions.  Bar caps shall be held in place with #10 stainless steel screws with neoprene washers placed 2” from ends of caps and not over 9” apart.
Extruded aluminum glazing bars of sufficient size and section modulus to carry design loads specified shall be placed in gables, extending from the wall sill to gable rafter.  Provide chamber on both top and bottom of bar for fastening purposes.

K. Gables and Partitions: Glass gables and partitions with fixed glass from sill to gable rafter, except at door openings, shall be constructed using extruded aluminum shapes as indicated on the drawings.  Partition systems shall be designed and detailed to provide for different movement of greenhouse frames and supports anticipated under specified loading conditions.

2.1.1 Fasteners:
A. Non-load bearing screws and bolts shall be 18-8 stainless steel or 2024-T4 aluminum.  All structure fasteners shall be Grade 5, high strength, hot-dipped galvanized bolts.
2.1.2 Glazing Materials

A. Tempered clear float: full tempered clear float glass complying with ASTM C 1048, Federal Consumer Product Safety Commission Safety Standard 16 CFR-120C and ANSI Z97 I-1984.

B. Polycarbonate: Provide extruded polycarbonate sheets in sizes to match adjoining glass and in locations in which piping penetrations are required; color: clear with minimum light transmission of 80%.
C. Odd sized sloped cut glass in the gable walls may be annealed glass.

2.1.3 Setting Materials:

A. Non-metallic Shrinkage-Resistant Grout: Premixed non-metallic non-corrosive, non-staining product containing selected silica sands, Portland cement, shrinkage compensating agents, plastizing and water reducing agents complying with CE-CRD-C621.
2.1.4 Greenhouse Doors and Frames:

A. Provide heavy duty, tubular frame members fabricated with mechanical joints.  Provide 1 -3/” thick, wide stile ( over 5” width) doors.  Fabricate doors to facilitate replacement of glass or panels, without disassembly of stiles and rails.  Provide snap-on extruded aluminum glazing stops, with exterior stops anchored for non-removal.  Glaze door lights with ¼” tempered clear float glass glazed with captive plastic gaskets.  Hardware preparation shall specifically allow installation of BHMA standard locksets, incorporating BHMA standard backsets and installation of lock cylinders specified under other sections.

B. Doors to be pre-hung in aluminum jambs with integral weather-strip and stops with 6” x ½” thresholds.

C. Doors, hinges, locksets, closers and panic devised to be supplied and installed by the greenhouse contractor, as set forth in section _______________ Door hardware.

2.1.5 Insect Screens

A. ( If applicable to project requirements ) Provide aluminum frames with woven aluminum insect screen, 18 x 16 mesh.  Screens will allow for rescreening of units in the field.  Screens will have brushes at vent rack arm locations.

2.2 Equipment

Use applicable sections for project requirements.  List sizes and quantities in the following sections or list design criteria.  Each greenhouse installation is unique and the following sections outline possible equipment.  Please contact a National

/Nexus representative to assists you in the equipment design and layout. 
2.2.1 Roof Vents

( If applicable to project requirements ) Provide sash of size indicated at each side of ridge, designed to open out in a continuous operation from end to end and with a weather tight hinge and weather tight fit between sash and vent header. Operation: provide rack and pinion apparatus to open sash with motor and controller.

2.2.2 Exhaust Fans:

Fans will use heavy duty totally enclosed motors using 6 blade propellers and be AMCA approved. * Specify the fan quantity, size, horsepower, aluminum ( or steel ) housing style, electrical requirements. 

2.2.3 Evaporative Pad System

The evaporative pad system will consists of pads made of cross fluted cellulose paper, a distribution pipe with deflectors, an aluminum ( or stainless steel ) return system and a sump pump adequate for the systems length.  No wood support stringers are allowed. * Specify the height and length of the system.

2.2.4 Inlet Openings

This opening can be either a rack & pinion vent or louvered inlet shutters. 

2.2.5 Horizontal Air Flow Fans

The fans shall be 12” in diameter, 2600 CFM. * Specify quantity

2.2.6 Heating System

A. Unit Heaters: A minimum of an 80% high efficiency unit shall be used.  A stainless steel tubular heat exchanger with a 15 year warranty is required.  The model shall use direct drive fans for air distribution.  * Specify the quantity, BTU output, has type ( propane or natural) and electrical requirements.

B. Hot water tube heat: each individual job in unique and needs specific designing.  Contact a Nexus/National representative for assistance.

2.2.7 Energy / Shade Curtains:

A truss to truss, push/pull system using a rack and pinion drive will be used.  The curtain will have a slope/flat/slope profile ( can also be other profiles ) following the roof line and creating and “attic” space above the middle of the house for energy efficiency.  The curtain is to be supported by guidewires, no suspension hooks.  No wire or cable drives are allowed.  

2.2.8 Environmental Controls/Computers: 

Each individual job is unique and needs specific designing. Contact a National / Nexus representative for assistance.

2.2.9 Use as applicable, grow lights, plant watering system

2.2.10 Bench System

A. Benches will have leg supports made from 1 ½” square-galvanzied tubing spaced on 6’0” intervals.  The bench tops will consist of extruded aluminum perimeter sides ( 1” / 3” tall ) with 1” square 18 ga. Cross pieces on 2/0” centers.  Covering will be hot dipped ¾”, #13 expanded metal.  * Specify bench sizes and height.

B. Stationary Benches: Legs and top support rails shall be inset a minimum of 3” on each side and 6” on the ends to facilitate easier movement down aisles.

C. Rolling Benches: legs and top support rails shall be inset a minimum of 3” on each side and 6” on the ends to facilitate easier movement down aisles.  Two runs of 1.315” roller pipe ( 14 ga ) to allow for top and aisle movement.

D. Floor mounted Benches: legs sitting on top of a concrete floor shall have a 4” x 4” x ¼” welded foot plate with an anchor hole to anchor to the floor.

3 Part 3 Execution

3.1 Preparation

A. Examine areas and conditions under which greenhouse work is to be installed.  Notify contractor in writing of conditions detrimental to proper and timely installation of work.

B. Coordinate and furnish anchorages, setting diagrams, templates and directions for installation of anchorages. Coordinated delivery of such items to project.

3.2 Erection

A. Erect greenhouse and related components in accordance with manufacturer’s written instructions and final shop and erection drawings, and as direct by manufacturer.

B. Erector shall be an experienced crew at installing that manufacturer’s product.

3.3 Installation of equipment

A. General : Install equipment in accordance with manufacturer’s installation instructions and recognized industry practices to insure intended function.  Equipment will be installed in place by the Greenhouse Contractor.  All mechanical, electrical and plumbing connection will be performed by electrical, plumbing or mechanical contractor.  The Control Contractor will be responsible for equipment startup, control wiring and calibration.
