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HelioBase® Tutorial

1. Introduction

About This Document (Tutorial)
HelioBase® is an application that predicts the generated output of the photovoltaic system.

This document describes how to generate a 3D model, output the model in the STL format, and
how to use the model in HelioBase®. A 3D model can be a building or a frame that can be placed
in the "3D Model" screen. A simple form of the 3D model can be generated using Google SketchUp
and an STL output plug-in. This document also describes how to use the 3D model generated in
HelioBase®.

ONOTES
Plugin file used:
The following plugin file is used in this document.
skp_to_dxf.rb
You can download this plugin from following URL.
http://www.guitar-list.com/download-software/convert-sketchup-skp-files-dxf-or-stl
Please copy this plug-in in the "Plugins" folder below the installation folder (“C:/Program
Files/Google/Google SketchUp 8” folder) of Google SketchUp, and start Google SketchUp.

Data file used:
The following data file is used in this document.
@ 3DModel_Tutorial-01.stl: STL format file of the factory model.
@ 3DModel_Tutorial-01.skp : Google SketchUp file in which the example of this tutorial is saved.
@ 3DModel_Tutorial-01.pvx : HelioBase® file in which a 3D model is placed in the 3D model.
@ 3DModel_Tutorial-02.pvx : HelioBase® file in which a PV array model is placed in the 3D
model.
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2. Starting Google SketchUp

Start Google SketchUP and select a template to use.

@ Click the Windows [Start] button, click [All Programs], then click Google [SketchUp8] - [Google
SketchUp].

@ [Welcome to SketchUP] appears.
* |f [Welcome to SketchUP] does not appear, see "[Welcome to SketchUP] does not appear".

@ Click the [Select Template] button. Select [Architecture — millimeter].

ONOTES
[Welcome to SketchUP] does not appear
In the menu, select [Window] — [Preferences]. The [System Environment Settings] window

opens.

Hep

Model Info
Entity Info

Materials
Components

Styles

Layers
Qutliner

Scenes

Shadows

Fog

Match Photo
Soften Edges

Instructor

[ Preferences ]

Hide Dialogs

Ruby Console
Component Options
Compenent Attributes (Pro Only)

Photo Textures

Select [Template]. Select [Architecture — Millimeter].

r ~
System Preferences @
applications Default Drawing Template
Compatibility
Drawing Architectural Design - Milli_._| # | Browse... |
Extensions Units: Millimeters
Elnlaenseral ] : This template is for architectural
OpenGl and interior desian.
Shortcuts Architectural Design - Milimeters )
empla ing - F...
Workspace Units: Inches

L - Use this template i you are
creating a model for use in Gooaq...

Google Earth Modeling - M.
Units: Meters

Use this template i you are

creating a model for use in Goog...

oK | Cancel
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3. Generate a simple 3D model of a factory

Generate a simple 3D model as shown below in Google SketchUp.

Generate a 3D model
First, draw a shape of the factory as viewed from the top. Use the [Line] tool.

In the menu, select [Camera] — [Standard Views] — [Top].

Camera | Draw  Tools Window Help

Previous ?(‘F\ #’ fﬁ

Mext
Standard Views b Top ]
Parallel Projection Bottom
v Perspective Front
Two-Point Perspective Back
Left
Match Mew Photo... -

The zenith view appears as shown below.
(57 Untitled - SketchUp ] e |

File Edit View Camera Draw Tools Window Help

» ZBOC CIRBERESE L

Tap

O @ © ® f Measurements
Select the [Line] tool in the toolbar.

N X Yab
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Draw a figure as shown below.

5,000mm(5m)

10,000mm(10m)

Set the color for the figure drawn to distinguish the back and front.

Select the [Select] tool in the toolbar.

MZBecc

Click and select the figure drawn. (A stripe pattern is drawn in the selected figure.)

Right-click in the selected figure. The context menu appears. select [Entity Info (1)].

1 [ Entity Info

Erase

Hide

Select

Area

Intersect Faces
Align View
Align Axes
Reverse Faces
Orient Faces

Zoom Extents
Make Unique Texture

Add Phote Texture

The [Entity Info] window appears. Click the left box under [Face].

Entity Info

(=]

Face

.

Layer: |Layer|:| -

Area; | 47000000 Milime

v Cast Shadows
[+ Receive Shadows
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The [Choose Paint] window appears. Select a color. This color is the color of [Face].

Choose Paint

Paint

Next, clcik the right box under [Face] ([Entity Info] window). Select a color. This color is the color
of [Back].

Entity Info =
Face E

Layer: |Layerd -
Area: | 47000000 Millime

[ Hidden [ Cast Shadows
[¥ Receive Shadows

([Entity Info] window - [Surface]: White, [Back Surface]: Khaki)

The surface color setting is done. Close the [Entity Info] window.

G o e - -~ =

File Edit View Camera Draw Tools Window Help

V/BO@C GG RBELXOF HZARIZLS

Top

O ® © @ Select objects. Shift to extenc Measurements

(Face color setting completed)




HelioBase® Tutorial

This figure shows the back side. The top side must be shown.

Right-click on the selected figure. The context menu appears. Select [Reverse Face].

Entity Info
Erase
Hide

Select

Area

Intersect Faces
Align View
Align Axes

Reverse Faces

Orient Faces

Zoom Extents
Make Unique Texture

Add Photo Texture

The reverse surface in white appears.

File

Edit View Camera Draw Tools

N ZBOC ©CIRBLESEDBIZARIZL S

Window Help

Top

O @ @ ® Select objects. Shift to extenc Measurements

Next, raise the figure height by using the [Push/Pull] command.
The current camera position does not show the height.

Select [Orbit] in the toolbar to move the camera to show the height.

O RALIEIN

Untitled - Sketchl)

File Edit View Camera

Daw Tools Window Help

| /ZBOC RIRLBLASF HIZARIZES

=

O @ © | @ oragto orbit. shift = pan

Measurements

(Move the camera to show the height.)
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After moving the camera, select [Push/Pull] in the toolbar.
~a
Orla

The icon shape is changed to \tl' Move the mouse cursor on the figure and click.

Move the mouse cursor up or down to transform the figure in the vertical direction.

Here, the height of the figure is raised. Move the mouse cursor upward. Enter "5000.0" in the

right box of the status bar at the bottom of the screen. The figure is transformed to have 5m
height.

(Move the mouse cursor upward.)

Distance 5000.0 U

(Enter "5000.0" from the keyboard and press [Enter])
A simple 3D model is drawn.

Output the factory 3D model as an STL file
Output the generated factory 3D model as an STL file to use the model in HelioBase®.

Select the whole figure using the [Select] command.

"0 Untitied - SketchUp = Untitled - SketchU EEL

File Edit View Camera Draw Tools Window Help File Edit View Camera Draw Tools Window Help

« /BOC|  GIBLROF DR TL/S L /BOC CIIBLEOF DR 28

@ @ © | @ select objects. shift to extenc Measuremen s @ @ © | @ select objects. shift to extenc Measurement ts

(Enclosing the whole figure selects the figure.)
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In the menu, select [Tool] — [Export to STL].

Tools | Window Help

Select Space |
Eraser E
Paint Bucket B

¥ Move M
Rotate Q

Section Plane

Export to STL
Interact

The [Stl file location] dialog appears. Specify the location (folder) to save the file, enter the file

name (with ".stl" file extension) and save the file.

When the file is saved correctly, the following message appears.

[ SketchUp ==

8 faces exported 0 lines exported
Fi I . 18 objects ignored

The figure drawn is output (exported) as an STL file.
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4. Place the Generated 3D model in [3D Model] Screen

in HelioBase®

Place the 3D model generated in the previous chapter in the [3D model] screen in HelioBase®.

Read the 3D model
Operation: Read the generated 3D model into HelioBase®.
Open the [3D model] tab in HelioBase®.

In the menu, select [Model View] — [Import STL File] to read the generated 3D model.
e T SIS ey — ES00F < ]

) 5 led STL file was loaded. 30Mode!_Tutorial01.st!
i ==

Place the 3D model
Operation: Rotate, move the 3D model and place it in a location.

Select the 3D model
Select the 3D model read into the center of the screen.
Click the [Select Object/Model] icon in the toolbar.

e () @ e

The mode is changed to [Mode selection]. Move the mouse cursor to a location in the 3D model

and click.

Model selection | Select models to pick models. E o
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The clicked 3D model is enclosed by the pink border lines as shown below.

The 3D model is selected.

ONOTES
Version 2.0.1.0 or later allows specifying an area and selecting a 3D model in the area.
The following icon is added in the toolbar in the [Model selection] mode. Click the icon.

Model selection | Select models to pick model

The mode is changed to [Select models to pick models]. Drag the mouse on the displayed 3D
model.

While the mouse is being dragged, a rectangle that encloses the current dragged positions
appears. After the drag. the object in the dragged area is selected.

Mnt sa FHasll aandtass

10
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Rotate the 3D model
Rotate the selected 3D model
Click the [Selected Object/Rotate] icon in the toolbar icon.

ol s xw@@me- S

The mode is changed to the [Selected Object/Rotate] mode. Enter the coordinates of the center
of rotation in the [X] and [Y] boxes and the angle of rotation in the [Angle] box. (Here, enter "0"
both in [X] and [Y] because the model is rotated around the origin. Enter "45" in [Angle].) Click

[OK]o.

Rotation (| Move - I b KE] Y D Angle( =) B3 IG o

Click [cancel] o to finish rotate mode.

The following shows the model after being rotated.

— . e~ e ¥ - = &

10 node | Rtinctin gh
W- e iy k@ 4>
L&.# J & |a pn round 100 -

11
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Move the 3D model

Move the 3D model to the upper right.

Select the 3D model as in the previous section.

Click the [Selected Object/Move/Copy (Relative)] icon.

e & x @ mmar S
The mode is changed to [Selected Object/Move/Copy] mode. Enter the distance in [AX], [AY]

and [AZ] (Unit: mm). Click [OK].
Here, enter "-10000" in [AX], "10000" in [AY] and "0" in [AZ] to move the model to the upper right

(northwest), and click [OK] o
Move Copy &r dx[-lnnnn dy|10000| | |dz [n ] Q0

Click [cancel] o to finish move/copy

The following shows the mode after being moved.

i T - oo

T30 voe | it e
- e & % @ Faf
L @.# & | pn| rome. 1000 -

ONOTES
If the target is lost because, for example, an object is moved outside the screen, press [F8]

(keyboard) to initialize the camera. All objects placed are displayed.

12
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Copy the 3D model
Operation: Copy the 3D model placed in the [3D model] screen.
Select the 3D model using the [Select Object/Model] command.

He W s(Mw@mwa S

Copy the selected 3D model using the [Selected Object/Move (Copy)] command.

He W & x@(@oe S

Here, change the list box (left side of the toolbar) to [Copy] from [Move].
- Move Copy ||Copy. ~| §p dX 10000  dY O dz 0

_-

Click [OK] o The copied 3D model is moved to the destination as shown below.

Click [cancel] ° to finish move/copy mode.

13
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Delete the 3D model
Operation: Delete the unwanted 3D model placed in the [3D model] screen.
Select the 3D model (copied in the previous section) using the [Select Object/Model] command.

He W s®Du@ e~ S

Select the [Selected Object/Delete] command.

He i & @ s ®

The toolbar shows a message to delete the object. Click [OK] o

' Deletion | Selected Object will be deleted. () €

The selected 3D mode is deleted.
@ No-tte - Helopase - T

File View Camera Modelview Help Language
ndidate | 3D model i

Location | PV module candidate [Specifcation tre [ Editing DB
Pandle Assumed PV string 3D model | Reflection eraph.

l:‘::m: Y T TR T L g

T - i Lq,o[.pq[\pmunm. 1000 -
PV place plane
PV module install. type

|

PV modle placement

Divide Numt ~| Gap-ii/
Outer offset 0]
L Place PV module automatically |

,—“7 ““““““ ““““““ Interval 15 - @...

06/26 1200
—D; & 06/26 12:00
‘‘‘‘‘‘‘‘‘ _m olar Altitude 60.99°
() () (557) (1) (35 (oot ) || Sl it 9.7
e e e e

----- 0] Tracking
e =4" |

T

14
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5. Adjust the Position of the PV Array Placed in the [3D

Model] Screen

Operation: Move/delete the PV array placed in the [3D model] screen.
Move the model according to "3DModel_Tutorial-02.pvx" (appendix).
Place the PV array on the 3D model generated in Chapter 3.

First, from the menu, select [File] — [Open] to import "3DModel_Tutorial-02.pvx". The [3D model] tab
opens.

¥ 3DModel_Tuterial-02 - HelioBase

File View Camera Modelview Help Language

[ Location | P/ module candidate | 2D mads! | tree | Editing DE | Gomparison |

PV modulss 3D model | Refrection graph|
SP-00 / FieldLogic (] He v x s ™
ALar 3ol m

P mocule placement | PY array placement | PV string | Property|

v [[SetFvplace plane |

|
P string |

D= sn=15 Vpmax=715.5v P=13500W Area=1582m2 -

PV module placement
Mo rotation i

Divide Mumk n

; el

Place PV module automatically

Place P\ madule ar Release PY module

12727 12:00 - [7] Tracking
. o
i
(ot Gomwre movi) | | 071 12727 1200
D Solar Azimuth 063"

Solar Altitude 3175° ‘

Date
o

3 5 [ File was opened.C:¥temp¥3DModel

. pvx FiileVer=1.8, PVXVer=2.70

(After the file is imported, the [3D model] tab is opened.)

Select the PV array

In the previous chapter, the 3D model is selected using the [Select Object/Model] command.
Use [Select Object/PV Array] to select the PV array.

ONOTEO

The PV array model consists of multiple [PV module] models and a placement frame model (a
set of PV modules and a frame). As a result, if a model is selected by the [Select Object/Model]

command, only some of the models are selected. Using the [Select Object/PV Array] command
allows selection of all models that configure the PV array.

Click [Select Object/PV Array] in the toolbar icon.
e finiw & @ @@ma- @

FV array model selection | Select PV arrays to pick PV arrays. E °

15
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Clicking the PV array encloses the PV array with pink border, and the PV array is selected.

ONOTES
It is possible to select one or more PV modules by range selection.
To use the range selection, click the icon shown below.

PV array model selection | Select PV arrays to pick PV arrays. %‘j °

The mode is changed to [PV array model selection]. Drag the mouse on the 3D model displayed.
While the mouse is being dragged, a rectangle that encloses the current dragged positions
appears.

e ||| ||
BFO0SS

After the drag. the PV array in the dragged area is selected.

16
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Move the PV array in the vertical direction for the 3D model height
Click [Selected Object/Move/Copy (Relative)] in the toolbar.

'L

Enter "0" in [TAX] and [AY]. Enter "5000" (model height) in [AZ].
Move Copy ||Move ~| §gp dx[n ] I:IYEZI ] dz[snnn ] QO

Click [OK] o The PV array moves in the vertical direction.

] L Lt

——

(3D display after the move)

17
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Import the 3D model
As described in Chapter 4, import the 3D model.
The PV array sits on the 3D model as shown below.

Fine-adjust the PV array position

Currently, the PV array protrudes from the rooftop of the 3D model. Fine-adjust the PV array position
so that the PV array is placed in the center of the rooftop.

Change the camera view for easier fine-adjustment.

In the menu, select [Camera] — [View] — [Top] to move the camera position to the zenith.

Camera | Model view Help Language
| View ’ I] Top m
Orbit ‘ Bottom
] Pan Front

(Display after changing the camera position)

18
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Next, select the PV array using the [Select Object/PV array] command.

By counting the lines in the grid in the 3D drawing, measure the distance to move the PV array.
(In the above drawing, 5 lines (X-direction) =5 m and 1 one (Y-direction) = 1m.)
Move the PV array using the [Selected Object/Move/Copy (Relative)] command.

o ed=) (=) = o0

The following shows the screen after moving the PV array.

¥ 3DModel_Tutorial-02 - HelioBase - W ———
File View Camera Modelview Help Language
Location | PV module candidate | 3D model | Spesification tree | Editing DB/

PV module Assumed PV string 9 model | Refiestion gregh

SP-90 / FieldLogic PV modules 10 e
i o S | N =Py =TSP T rap—=
PV Module | P Array | PV String | Property | Material | L& .7 ‘}R || Pan || Round. 1000 2|

|

PV place plane
PV module install. type |

Array mount v| [ SetPVplace plane |

b4
0
=l

PV string
ID=-=- sn=15 Vpmax=715.5Y P=1350.0W Area=1582m2. )

PV module placement

[Divide Numt ~ | Gap-W/ [10
Outer offset [0

Place PV module automatically

06/26 1200+
(1] Tracking
Ti 5 T
T hee
il L ¢ "~ [Animation ) i =
—Di e _ ~ Date 06/26 12:00
R L Solr Alttude 78.46°

Date i .
Selar fzimtin 0.8

_i'l |5L|1‘
W

A" |
=

=

The PV array position is fine-adjusted.
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