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Abstract: The the the the 
our this the 

the 
tool has 

f i t e  the is the 
two 
can  be  used  by the 

to the 
typologies  and the developments. 

to the in  the 
the 

the 

can two to the in 

0 high yield  and active and 

0 taking advantage  of 
outside climatic condition 

the can be achieved  enhancing the 
the development of 

of the the 
a 

The  most  of the models of activity in use in 
by The use of design 

and simulation techniques can the the the 
application of the use of chain assembling 
techniques can costs. 

Among the aimed at achieving this evolution the 
the E,.U. in the the the 

in the the 
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, The objective of is the 
the of 

with the 
to this the task 

five main basic 

of on the basis of  wanted 

use of a tool that allows definition of the and  quantification  of 
the costs of the models, as well as of 

that of the the 
in a stage with 

of an acquisition system to validate, in the field, the 

of 3 the subsequent 
development  of  these.  We  have built the 

in 

Onto the development of the tools: 

* line : Autocad v12; C*; Catia 
* C++; 
* Acquisition  and of 

* C-@-+; Visual C-@+; 

As we  have  used and an 
system  based  on National 

The  design  and simulation tools linked onto a  unique set splittsd on two main 
used techniques,  like 

0 agents. 
0 for 
0 Calling of agents fiom tables 
0 definition levels of the 
0 

0 

0 elements simulation technologies 

allows the definition of the and  quantification of the 
costs  of the as well as the 
The tool includes these submodules: definition of (with 

of plans in C 
Autocad), a following 

shows the of this tool. 
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The tool 

the in a let an 
aspects by 

templates,  which can be  used with 
with 

O 
¡ 

fi..>::=2 2 <N> <Side> <N> <N> <N> <N> 
fi.>::=2 3 <N> <N> <N> <N> <N> 

by its most  basic  elements,  which taken 
fiom an the exact  dimensions  and space location  of the 

is: 

<Low level dee<Element> 
I 

I 
c u b e  fastening mesh> l I 

I 

greenh.> 

With the we isolate the effects  of adding new typologies 
onto the high level definition and the the design tool 

the high the low  level  definition to the complete 

0 

0 

0 analysis 
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This module  models the the into the We  have  based 
the simulation on  ideas by (1983) and (1988), 
Next the of this tool. 

User 

1nterf:lce 

of the 

J3cfinilion 

of the 

Experitnent 

Condition 

The uses as input  the definition  of the in the 
design  module,  and the simulation The to a 
specific  one,  with 

The tool divides the (defined in into the space) on elements that 
computed as units of too, the time flow along the day onto 

the 
We  have  developed the following mathematical  models,  used  into the 

models. They  compute the basic dif ise 
an the Components  of the 

sunlight the day. 

evaluate the of by the 
on the an agent with a  defined  model  is  activated. 

Shading  models. the shading and 
illuminated by the the sunlight 

models. two submodels:  by 
As example, the next shows the of each the 

This at 

the 
it  studies the the of canopy. We  will obtain 

maps at 
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The tool uses  finite-element  techniques in the 
the is uncoupled,  computing  independently each of  its 

the issuing clement  of the is evaluated. allows 
evaluating the in the of the 

executed by 'connective  independent'  modules.  Each one is an 
independent  and  self-contained  entity. modules  communicate  via  'message  passing', 
with specialized is given with 
called divided in independent 

call 
Specific an way. 

on the is: 
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Greenhouse structures analyzed 

We  have built the in 
the de 

the 
f ist of with and the 

these showed in the 

a) Symmetric  greenhouse. 
0 two slopes 
0 

0 26 m. 
0 the classic 
0 

b) Asymmetric  greenhouse. 
0 slopes 
0 

0 50 m. 
0 

c) 
0 Symmeftic two slopes 
0 naves. 

40 X 47 m. 
0 laying on 
0 the of 

d) 
0 Flat 
0 12 50 m 

e) Tunnel  greenhouse. 
0 two slopes 
0 

0 50 

b) Variable greenhouse. 

Two slopes (changeable angles). 
0 

0 of 
0 the 

g)  Using the with the 
a that satisfies the 

the Spanish 
76 208-92  and ea-95,  and its two 

slopes dimensions25 X 50 m. 
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data show that than the 
as we can,see  in the. less 

the night, due to and fit of a time 
the inside the sliding and 

level of passive climatic 

6835 181 

tool 

With the design tool we can obtain as an example  we  show  an 
of the an case (we  can see a 

f 
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tool 

The  modellization tool to obtain  maps  of inside the as an example 
we show the the of W-E 
We  have  analyzed  it, on June the 21st, at 13:09. At that moment, the position of the sun is -90' 
azimut  and 76.62' the 

Global 
847.96 W/m2 166.59 W/m2 1014..55 W/m2 

The  tool  uses  finite-elements 0.5 X 0.5 m sized  (we can 

The  shadow  submodels classify the (O, 1, 2, 3 and 6 illuminated; 4, 5 and 7 no 
illuminated). 

the next  step, the tool calculates the the uses the 
plastic  submodel. inputs the angles  between the and the of the 
and the of the plastic (thickness O. 18 pm 1.51, 
coefficient l O) 

The of this submodel is a  set of coeffkients 

coefficient 
O 0.9188986 

0.9099238 
0.9188995 
0.9099238 
0.5680429 

Using these the tool uses the submodel. uses the 
on each and the of the 

This the on the 
that we  want to analyze.  The final is a  map  of the in each finite-element 

of the analyzed 
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189.51 

189.51 189.51 189.51 189.51 189.51  189.51  189.51 189.51  189.51 189.51  189.51 

189.51 189.51  189.51  189.51  189.51  189.51  189.51 189.51  189.51 189.51 189.51 

189.51 189.51 189.51 189.51 189.51 189.51 189.51 189.51  189.51 189.51 189.51 

189.51 189-51 189.51  189.51  189.51  189.51  189.51 189.51  189.51  189.51 

, , I I 

189.51 189.51 189.51 189.51  189.51 189.51 189.51  189.51 189.51  189.51 189.51 

That can be a 

21 st 13 :09) 

Subsequently  it the illuminated elements like the 
of cycles until the intensity 

level the of cycles this an 
empty without  canopy  effect. 

Experimental analyses of the  behavior of the  greenhouses 

We have  developed an tool to analyze the data obtained  with the data 
tool that let us evaluates the of this tool is 

in the 

the tool validates all the of the of 

a.- Cumulative b.- Evolution 

d.- Tables  and of daily data (classified by 

e.- 

f - of the values. 

g.- Space of a 

of along the day.  Obtained  by simulation using the 
data 
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We can is a  high 
volume of data (5 Gigabytes), getting us to the models. 
This module  computes the evolution  of the on a 

along a day. 

The objectives of the have can point these 
conclusions: 

0 is possible to develop  new conditions 
possibilities 

The is as an specific solution in this way. 

0 is  possible to use new Technologies onto the of design  of these 

We have built as 
development (7 typologies), that we will in 

0 The use of .simulating the the 
seems viable specifically the is 

analysis of  the actual data). 

We  have  implemented the  tool that the simulaiion of the 
in 

is of to dispose of an exploitation  system to data in  a 

We  have  assembled an acquisition system is used on simulations 
testing).  Linked with this system is data exploitation  tool, 

and flexible way. 

Finally,  we can the planned developments: 

Exhaustive testing of the tool in 

0 the scope of design, adding new typologies to 

* Extend the scope of  simulation, including the modellization to 
flow,  etc.), adding mathematical  submodels. 

the computing 
the on 

Enhance the system into the fuzzy techniques 
long 

Bienvenido, J.F. et 1996. the of 
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