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MULTISPAN GREENHOUSE PROJECT

WITH PLASTIC COVERING:

9.60 m MULTISPAN GREENHOUSE, XRP500 0V90 model

 FORMDROPDOWN 
 1152m²

Offer No. SCH171114
WEISS
ESTONIA
CONTENTS
31 -
RICHEL GREENHOUSE


31 - 1 -
DIMENSIONS


41 - 2 -
STANDARDS & DESIGN ASSUMPTIONS


51 - 3 -
GALVANISATION


61 - 4 -
UV VARNISH PROTECTION


61 - 5 -
NUTS & BOLTS


71 - 6 -
FRAME


71-6-1 -
POSTS characteristics:


81-6-2 -
Gutter characteristics:


91-6-3 -
Truss characteristics:


111-6-4 -
Framework connections and assembly parts


121 - 7 -
ROOFING


121-7-1 -
Description of roofing:



1-7-2 -
Roofing framework: continuous vents  
12

131-7-3 -
Vent mechanisation


131-7-4 -
Film tensioning system


141-7-5 -
Covering of roofing and vent with double inflated film


151 - 8 -
RECUPERATION AND EVACUATION OF CONDENSATION WATER


151-8-1 -
Evacuation of condensation water from the fixed parts


161 - 9 -
GABLE(S)


161-9-1 -
Framework


161-9-2 -
Covering


161 - 10 -
SIDE WALL(S)


161-10-1 -
Framework


161-10-2 -
Covering




1 -  RICHEL GREENHOUSE
1 - 1 -  DIMENSIONS

Multispan greenhouse:
9.60m, XRP250 OV90 model  FORMDROPDOWN 

	VOLDEK
	 
	section
	Qty
	Length
	bay
	Qty
	Width
	AREA

	
	
	2.5
	24
	60.00
	9.6
	2
	19.2
	1152.0 m²
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General characteristics:

Gutter height
:  FORMDROPDOWN 

Height at the ridge
:  FORMDROPDOWN 

Distance between arches 
: 2.50m

Spacing between central posts
: 2.50m
Spacing between lateral posts
: 2.50m
Slope(s) =  FORMDROPDOWN 
 > longitudinal – to be determined


> transversal = Not applicable
1 - 2 -  STANDARDS & DESIGN ASSUMPTIONS

This greenhouse is intended for production use only and not for visitors
This model has been designed and calculated according to the rules of calculation of the European standards NF EN 13031 –1. April 2002 (French version) and, based on information given by the buyer, for the following loads:

[image: image10.wmf]
· Permanent loads :


Equipment load
: 2 daN/m²

Crops load 
: 37 daN/m²

· Snow loads (on the ground) : 110 daN/m²
(1)    According to the NF EN 13031-1 norm (French version), the snow loads are calculated for a minimum reference period for snow actions of 10 years, meaning the following snow loads per m² (on ground level) :

It is the duty of the buyer to control that the snow loads in his area, over such period, do not exceed such figures for the zone offered by the supplier. The responsibility of the supplier cannot be engaged over these loads. In the event of sudden snowfall (accidental snow loads as indicated in the table above), the greenhouses must be heated and have a snow melting heating system available under the gutters. It is the duty of the buyer to contract an insurance to cover any damage occurred by climatic conditions exceeding these loads. 
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  Non contractual information :

-    a normal snow has a volumetric weight of  200 daN/m3 which means that 1 cm = 2 daN/m²

-    a wet or heavy  snow is 4 times heavier than a “fresh” snow.    

      .  Ex : in that case 1 cm of snow =  4 daN/m²  
· Wind speed : Zone 4
 (2)  According to the NF EN 13031 -1 norm (French version) the wind speed to be considered is the average wind speed over 10 mn at 10 m over the ground level. 
For zone 4, maximum average wind speed to be considered is 96 km/H.  

For zone 3, maximum average wind speed to be considered is 88 km/H.  

For zone 2, maximum average wind speed to be considered is 82 km/H.  

For zone 1, maximum average wind speed to be considered is 75 km/H.  

1 - 3 -  GALVANISATION

The frame of our structures is made of continuously hot galvanised steel based on the Sendzimir process (Z275 and Z450 according to Standard NF EN 10326).

REMINDER:
Zinc-based metal coatings can be applied using various processes: by electrolysis, hot-dipping, metal spraying, zinc vapour condensation, etc.

The hot-dip process, also called galvanising, consists in dipping the item to be protected against corrosion in a molten zinc bath and removing it coated with zinc, which quickly solidifies. This is the oldest process.

In continuous galvanisation (Sendzimir process), the steel strip is continuously run through a bath of molten zinc at a speed of several tens or hundreds of meters per minute. All traces of grease and rust are removed during recrystallisation annealing at temperatures of roughly 800°C. The process is first performed using open flames and then in reducing atmospheres.

After annealing, the strip is cooled at approximately 450°C, again in a reducing atmosphere. Then it is placed directly in the zinc bath. At the speeds at which it is run, the strip resides in the bath for less than 10 seconds. This short residence time and a carefully designed zinc bath composition ensure a bonding and deformable coating with a very thin layer of alloy at the interface with the steel.

On removal from the zinc bath, air or nitrogen pneumatic drying allows, by playing on gas pressure and nozzle position, to maintain coating thickness within the target tolerances.

Metal sheets galvanised according to the Sendzimir process are widely used in the automotive and construction industries.
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Advantages of continuous galvanising over conventional hot-dip galvanising

· Despite a lesser zinc thickness than with hot-dip galvanising, the thickness of the coating is much more smooth with continuous galvanising.

· The bonding of the coating is stronger with continuous galvanising: Reliable preparation of metal surface before coating.
· Much more resistant to impacts and deformations: Very little iron-zinc alloy.
· The surface appearance is much more attractive and smoother with continuous galvanising: no run-outs and the headers, even if not coated, are protected at a distance by the zinc (cathodic protection and protection by the developed corrosion products).
1 - 4 -  UV VARNISH PROTECTION

Some parts of the frame of our structures are given additional protection: Posts tubes (except for 140 x 80 gable posts), vent bases and siding purlins are galvanised with Sendzimir Z 275 varnish protection.

Advantages of varnished galvanised steel
· Inert and rustproof varnish that protects the structure from white rust.
· Corrosion protection at least equivalent to that of galvanised steel Z 450 (Sendzimir)
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SALT MIST TEST: accelerated metal corrosion condition
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* Salt mist test (accelerated metal corrosion condition): November 2007 CETIM test, non-binding data for information only

** manufacturer data: tests performed in laboratory, non-binding values given for information only

1 - 5 -  NUTS & BOLTS

All nuts and bolts used in our greenhouses receive treatment ensuring additional protection against corrosion that is much higher than standard dichromate zinc-coated protection.

Advantages of “Geomet” bolts

Nuts and bolts protected longer through the anti-corrosion effect of zinc and aluminium alloy.
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“GEOMET” bolts, 5 to 8µ protection: Superposition of ZINC and ALUMINIUM strips

MANUFACTURER DATA** for this “GEOMET” protection is 600 hours without red rust compared to 96 hours for standard nuts and bolts.

** manufacturer data: tests performed in laboratory, non-binding values given for information only

1 - 6 -  FRAME
1-6-1 -  POSTS characteristics:

By choosing suitable forms we optimise the inertia of our posts (the inertia of a tube is its capacity to resist the stress applied to it). All our posts are made of high tensile steels.

The side wall posts are made of 80 x 80 x  FORMDROPDOWN 
 square tubes.

The central posts are made of 80 x 80 x  FORMDROPDOWN 
 square tubes.

The foundations are made in 2 phases in accordance with the information contained in our assembly instructions. 
Only 2 lines of posts and 2 lines of gutters are supplied
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Permanent form option:  FORMDROPDOWN 
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1-6-2 -  Gutter characteristics:

The primary purpose of a greenhouse gutter is to collect rainwater and contribute to the strength of the structure. To ensure greater corrosion resistance, our gutters are made of Sendzimir Z 450 galvanised steel with a double-sided zinc coating of 450 g/m².

The gutters used at the edge and centre are plain gutters.

To ensure greater resistance to snow loads, we have created the gutter-beam (European patent). For the same snow load, deflection is approximately 25% less than for a 4-m gutter with braces (SOCOTEC report no. 91/1579 dated 30/05/91).

For the central gutters, the assembly of the 1.5 mm thick gutter and the 1.5 mm thick beam by riveting is performed in-factory (gutter + beam form a thickness of 3 mm).

With 5-m spans between each post, using the gutter-beam makes it easier to move around the greenhouse and to install screens.

Lastly, because of its shape (folded at base), the gutter-beam collects condensation.

The gutters positioned at the edge are 1.5-mm thick  FORMDROPDOWN 
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Rainwater evacuation
Number of intermediate water downpipes lines per multispan greenhouse =  FORMDROPDOWN 

PVC water downpipes tubes are not included in this offer.

1-6-3 -  Truss characteristics:

Crop performance is closely tied to greenhouse volume (more interior volume ensures greater thermal inertia and therefore fewer temperature peaks) and the percentage of light received by the plants.

The gothic form of our trusses was designed to optimize these factors:

- increases light transmission by optimising the structure, and therefore fewer drop shadows

- reduces condensation on the walls (condensation reduces light transmission)

- increases arch volume.
Composition of trusses:

· All trusses are made of a trellis consisting of 27and 32 -mm diameter tubes and strengthening the structure. 
The trusses are interconnected by a ridge purlin of  FORMDROPDOWN 

The whole has a rise of 2.50m.

Views of trusses for 37 kg of crop load:
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To reconcile strength and volume, our arches are made of high tensile steel in 90-mm high ovalised sections whose inertia is twice as great as the 60-mm high ovalised sections made of conventional steel.
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1-6-4 -  Framework connections and assembly parts

The quality of the assemblies is essential to the structure’s resistance to snow and wind stress.

Our fasteners and connecting parts are carefully designed and tested. They are also sized generously. 
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1 - 7 -  ROOFING

1-7-1 -  Description of roofing:

- Greenhouse(s) bay with vent(s),  FORMDROPDOWN 

Quantity: 2
- Greenhouse(s) bay without vent 
Quantity: 0
- Tarpaulin connection(s) per bay
Quantity: 0
Total quantity: 0
- Vent interruption(s) per bay
Quantity: 0
Total quantity: 0
-  FORMDROPDOWN 
 motor reducer(s)
Quantity: 2
- Inverter box(es) 

Quantity: 2
1-7-2 -  Roofing framework: continuous vents   FORMDROPDOWN 

Hinged to the ridge to provide enhanced evacuation of warm air, our vent is 3.40 m wide. The square tube vent arms are connected to the 60 35 mm rectangular vent bases with a steel splice plate. 
Opening height = 1.30 m
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Vent mechanisation 

Rack and pinion:

Our double-rail notched racks with machined steel pinions and rear guiding rollers considerably reduce wear and ensure perfect straightness compared to hollowed racks.

Section 

: 30 x 23 x 2mm

Spacing 
: 2.50m
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Drive tubes:
All our vents are controlled by square schrink drive tubes in order to transmit the motor torque to the tubes more efficiently.
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Diameter
: 32mm

Thickness:
: 2.5mm

Motor fastening:









CHAIN MOTOR REDUCER

Note: using the vents

In manual operation, and even if the vents are fitted with automatic control

(monitoring wind and rain in particular), the user must check, in case of strong winds or rain, that the vents are in closed or stack position (maximum 30% open).

In case of automatic control, see the computer instructions and check the rain limit (20%) and the opening percentage in stack position. Change the settings if they are incorrect.

The vents must be closed if wind speed reaches 65% of the maximum speed for which the greenhouse was designed.

1-7-4 -  Film tensioning system
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Film tension is improved thanks to the implementation of a longitudinal tension system.

1-7-5 -  Covering of roofing and vent with double inflated film

Inventors in 1978 of the double inflated film system for covering greenhouses, we have adapted and improved the process on our models. This process offers the following main advantages: 
- thermal insulation (more than 30% compared to a single film); 

- better wind resistance of cover due to the permanent tension of the sheet: 

- longer sheet life.

[image: image30.png]



Double inflated roof with clear films:

 FORMDROPDOWN 
 48 Months guarantee (French Norm NFTS4-192) FORMDROPDOWN 
 48 Months guarantee (French Norm NFTS4-192)
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Sheet fastening is a key factor in the quality of a structure and its wind resistance.

Our fastening clip, tested over 30 years of use in all climates, incorporates the best materials available on the market (it consists of Sendzimir Z450 galvanised clips, PVC clips and PVC clip key).

Inflating is performed over time intervals using a clock.

1 - 8 -  RECUPERATION AND EVACUATION OF CONDENSATION WATER

Condensation is a natural phenomenon in a greenhouse environment. Droplets of water falling onto the plants can be disastrous, resulting in the development of diseases and altering fruit quality. It is essential that the recuperation and evacuation of this condensation water be controlled.

Richel therefore integrates the most high-performance condensation recuperation and evacuation systems into the greenhouse design.

1-8-1 -  [image: image32.jpg]


Evacuation of condensation water from the fixed parts

The average angle of the greenhouse roof is α = 27° (measured from gutter to roof ridge). It is one of the steepest angles on the market, developed by Richel on its models since 1997.

1 - 9 -  GABLE(S)

1-9-1 -  Framework

The vertical posts in  FORMDROPDOWN 
 tubes are connected by 50 x 30 purlins fastened by bolted clamps.

All greenhouse gables are reinforced in order to offer improved resistance to wind and snow. A set of braces and stiffeners connect the posts, gable stays, gutters and truses on the first bay.
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In case of hanging crops, they are attached to the gable posts.

1-9-2 -  Covering

Number of gables = 4
Covering of half-moons in:  FORMDROPDOWN 

Covering of gable bases in:  FORMDROPDOWN 

1 - 10 -  SIDE WALL(S)

1-10-1 -  Framework

 FORMDROPDOWN 
 of purlins in 35-mm square sections positioned at regular intervals ensure the homogeneous positioning of the plates.

The purlins are connected to the posts by bolted clamps.

If covered with a sheet, a bottom purlin with clips can be fastened above the ground.

Length of fixed side wall(s) 
= 60lm

1-10-2 -  Covering

The side wall(s) are covered with:  FORMDROPDOWN 

Bottom purlin + clips =  FORMDROPDOWN 
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3.40 m vent  base





�


Purlin under vent
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“ Drawings and photos are not contractual »   


RICHEL GROUP - info@richel.fr
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