Python in the VE

VE Scripts —working with geometry

Properly structuring & commenting
your code will help maintenance and
allow others to read and use your
code.

In this example good commenting
and meaningful function / variable
names explains use and differen ces
to thereviewer.

In this example using functions makes
iteasy to test and to iterate.

Import modules; we will use the time
module to provide a sleep method for
the unit tests

We havecreated a number of
functions; each providing a specific
function so what it does itis clear

We comment what the function does,
what the parameters are (type &
description) and any notes like
inherent limitations

We getan instance of the model
geometry and assign itto a variable

We call amethod of the VEGeo metry
API to get the existing WWR

We check if the percent parameter
exceeds the existing WWR; if it d oes
we cannot reduce the WWR so we
exit thefunction early

We use a method of the VEGeometry
API to reduce the model WWR

There is no return keyword as we are
not retumingany object from the
function

We comment clearly the differences
to the previous function

We comment clearly what the
parameters are: type & description

We iterate through the list of bodies
passed into the function, we check if
itis a room (so the user can select any
objecttypes for the bodies listand it
will work with all these functions) and
ifitis we select it

We use methods of the VEGeometry
API to first remove then apply new
glazing on the selected bodies

This function uses a string per
elevation so thatit can adjust the
shades size without growing room
objects (you could also useroom
groups)

The function is written to cater for
rotated objects not just objectsthat
areorthogonalto the XY axes

We comment clearly what the
method limitations are; a wall surface
angleof45.0 s likely and logic with
this as a rotation threshold would fail,
so we pick an unlikely threshold

We iterate through the list of bodies
passed into the function, we check if
the body isa local shade and if itis
getit’s general properties DICT

We get the body’s surfaces then test
to see if thebody’s name string
contains the defined elevation
identifier

We iterate through the body’s list of
surfaces; we use thesurface
properties DICT entries to find the
relevant shade walls to move

Fora north facing wall the boundaries
of north sit astride 360/0 degrees so
we use OR not AND plus precedence
bracketsto ensure the correct logic

We use if __name__ =="'_main__"
to create a means to test the
functions

We get the current project, then the
actual model, then a list of bodies
thatare currently selected by the user
in the VE Ul by setting the get_bodies
method parameter to True

We set some test values for the
function parameters; note the names
we use do not need to be thesameas
those used in the function definition

We call the first function; itis not
assigned to avariable as we do need
to return anything

We call the time module sleep
method and pass in 1 secso the
changes in the VE view areobvious

Before calling the second function the
conditional statement catches if the
user has not selected any bodies

For the third function we add a loop
to show thefunction beingcalled
repeatedly; any selected shades will

What? In VEPython itis sensible to limit room geometry adjustments to changes in % windows/doors/openings and
dimensional adjustments to shading objects. This script demonstrates adjusting these elements using some
generic functions that can also be then used in iteration.

Why? Moving space surfaces is quite likely to lead to over-lapping spaces and geometry errors; similarly you can
move openings on asurface but again this can lead to geometry errors. As shading objects can over-lap with
other objects without causing geometry errors adjusting shade surfaces will not lead to such errors.
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13 import ieswve

14 import time
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16 Sdef reduce_model_glazing percent(percent):
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18 Reduce:

19 The me glazing proportionately
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27 Limitation: percent parameter is »= existing WWR %
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31 geom = iesve.VEGeometry

32 old_percent = geom.get_wwr()

33 g if percent »>= old_percent:

34 print('Cannot reduce as requested percent is »>= than existing WWR")

35 r return

36 geom.reduce_ext_windows(percent)

37 =] print('Reducing WwR for model from: ', old_percent, ' ¥ to: ', percent, ' ¥')
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48 ©def change_body slazing percent(bedies, percent):
a1 e

az Adjusts room body glazing percent

43 xisting glazing and applies new glazing
44
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47 odel bodies

48 d glazing percent int
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52 geom = iesve.VEGeometry

53 print('Replacing glazing for selected bodies to: ', percent, ' %')

54 g for body in bodies:

55 if body.type == iesve.VEBody_type.room:

56 r body.select()

57 geom.remove_openings_below_area_threshold(1248)

58 = geom.set_percent_wall_glazing(percent)
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61 def change_shade_size(bodies, owerhang_change, depth_change):

62 e

63 Adjusts existing shade size for local shades

64 Checks shade body name or an assigned e tion north, south, east, west

65 surface orientation is mpass north, south, east, west +-45 degrees
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69 model bodies

78 : left and right rhang size change (+ is an increase) m

71 h size change (+ is an increase) w
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75 Limitation: surfaces at exactly the test orientation boundaries (os set to X¥Z.@l)
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79 for body in bodies:

88 # Check if body is a local shade

81 if body.type == iesve.VEBody_ type.local_shade:

82 # Get body name

83 body_object = body.get_room_data(type = iesve.attribute_type.real_attributes)

84 body_data = body cbject.get_general()

85

86 # Check NSEW via name and adjust 3 unrestrained shade sides (walls) only

87 surfaces = body.get_surfaces()

88 if "north’' in body data[ "nams']:

89 for surface in surfaces:

98 properties = surface.get_properties()

91 if properties[ type'] == 'Wall' and properties['orientation’'] » 45.81 and properties[ 'orientation’] <= 135.81:

92 surface.move(overhang_change)

93 if properties['type'] == 'Wall' and properties['orientation’] » 225.81 and properties['orientation’] <= 315.81:

94 surface.move(overhang_change)

a5 if properties[ type'] == 'Wall' and (properties['orientaticn'] » 315.81 or properties['orientation’] <= 45.@1):

96 surface.move(depth_change)

a7 if "south’' in body data[ name’]:

a8 for surface in surfaces:

99 properties = surface.get properties()

1lee if properties[ type'] == 'Wall' and properties['orientation’'] » 45.81 and properties[ 'orientation’] <= 135.81:
101 surface.move (overhang_change)

102 if properties[ type'] == 'Wall' and properties['orientation’] » 225.81 and properties['orientation’] <= 315.@1:
183 ] surface.move(overhang_change)

1a4 if properties['type'] == 'Wall' and properties['orientation’] » 135.81 and properties['crientation’] <= 225.81:
185 ] surface.move(depth_change)

186 if 'east' in body_data[ 'name']:

187 for surface in surfaces:

168 properties = surface.get properties()

1a9 if properties['type'] == "Wall' and (properties['orientation’] » 315.81 or properties[’orientation’] <= 45.91):
118 surface.move (overhang_change)

111 if properties['type'] == 'Wall' and properties[’crientation’] » 135.81 and properties[’orientation’] <= 225.91:
112 surface.move (overhang_change)

113 if properties[ type'] == 'Wall' and properties['orientation’'] » 45.81 and properties[ 'orientation’] <= 135.81:
114 surface.move(depth_change)

115 if 'west' in bedy_data[ ‘name’]:

116 for surface in surfaces:

117 properties = surface.get_properties()

118 if properties['type'] == 'wWall' and (properties[ orientation’] » 315.@1 or properties[’orientation’] <= 45.81):
119 | surface.move (overhang_change)

128 if properties[ type'] == 'Wall' and properties[’orientation’] » 135.81 and properties['orientation’] <= 225.@1:
121 ; surface.move (overhang_change)

122 if properties[ type'] == 'Wall' and properties['orientation’] » 225.81 and properties['orientation’] <= 315.@1:
123 ; surface.move(depth_change)

124

125 H

126 ©if _name_ == '_msin_ ':

127

128 # This is a unit test to check the functions using the current body selection set

129 # Select some bodies in the VE then run the script; watch the changes in VE Model view

13e

131 project = iesve.VEProject.get_current_project()

132 model = project.models[a]

133 bodies = model.get bodies(True)

134

135 # Set some test values

136 reduce_percent = 3@

137 percent = 58

138 overhang_change = @.25

139 depth_change = 4.1

148

141 print('1l. Demo model glazing reduction'})

142 reduce_medel_glazing_percent(reduce_percent)

143

144 time.sleep(1)

145

146 4) print(’'2. Demo body glazing adjustment’})

147 2 if not bodies:

148 | print('No bodies selected; exiting')

149 E ioquit()

158 else:

151 r ; change_body_glazing_percent(bodies, percent)

152 H

153 time.sleep(l)

154

155 print('3. Demo shade adjustment')

156 if not bodies:

157 print('No bodies selected; exiting')

158 H P quit()

159 = else:

168 i for 1 in range(@,3):

161 change_shade_size(bodies, overhang_change, depth_change)

162 time.sleep(l)

et ) thme.sleep(l)
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‘grow’ in the VE view

Starting test model; two identical
rooms, 50% glazing, local shades, one
room rotated.

I have selected the rotated room and
it's local shades.

To screen grab theseimages | have
set break points in the code and run
the scriptin debug mode.

The first function reduces WWR on
the model ... so on both rooms

The second function removes & adds
windows to the selected room only

The third function ‘grows’ the
selected local shades in steps
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