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HelioBase® Tutorial

1. Introduction
About This Document (Tutorial)

HelioBase® is an application that predicts the generated output of a photovoltaic system (PV).

This document describes how to calculate the predicted generated output where the designer of
the photovoltaic system configures the PV arrays. This tutorial describes the basic operations: the
program starts where the designer defines the location of the system and sets the conditions of the
meteorological data, defines the layout of the PV arrays, configures the building layout, and then

calculates and verifies the results.

You will learn the basic operations of HelioBase® through these operations.
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2. Starting HelioBase®

Operation: Start HelioBase®.

@ Click the Windows [Start] button, click [All Programs], then click [HelioBase®]-[HelioBase®)].

@ Default Programs

[/ Desktop Gadget Gallery
(é Internet Explorer simuser
£, Windows Anytime Upgrade
& Windows DVD Maker
=) Windows Fax and Scan
@ Windows Media Center Pictures
@ Windows Media Player
&7 Windows Update
-4 XPS Viewer

1. Accessories

Documents

Music

Computer

.. Games
1 Google SketchUp 8
. HelioBase
é HelioBase
.. Maintenance
I Startup

Control Panel

Devices and Printers

Default Programs

Help and Support

4 Back

@ HelioBase® starts.
s No-titlel - HelioBase -

File View Help Language

Location | Layout | Editing DB|

Latitude and longitude of spot to use for solar motion calculation

Latitude 4 T8 15028 7 = 48137508
Longitude [East ] 11 ° 84 ' 31786 " = 11575486

Distance to meteorological data site.9.288 km

Google Maps data eraph

Selected meteorological data

Ger oo

Change location
Solar motion calc. pnt.

Selected meteo. data pnt.

Category Vale
Country Germany
State I
Site name MUNIOH
Timezone (GMT+01:00) W, Europe Standard Time
Latitude(s) 42.130000
Longitude(s) 11700000
Altitude(m) 529
Meteorological selection
© Search close site to Lat.and Lon. ) Search site by ssarch key () Search site by list
Site N
D
111200 INNSBRUCK %0 472100 113500 =
111500 |SALZBURG 1126 478000 130000
107380 |STUTTGART 1842 485800 92200
160200 | Bokano 1365 464700 113300
o0 |LNz 195.1 482300 142000
160220 |Paganells | 251 461500 110300
160400 | Tarvisio 2369 465000 135800
160370 |Aviano i 1| 460300 126000
160440 | Udine-Campo... 2642 460300 13,1800
107290 |MANNHEM 299 485200 85500
160980 |Treviso-lstra.. 2765 455800 121000
160090 | Treviso~S An. 2807 455500 12,1800
160940 |Vicenza i 2858 455700 115200 i
115180 |PRAGUE | 2042 501000 142800
071900 |STRASBOURG 2055 485500 76300 o
K m ] »

[ Import Meteonorm TMY3 data | [ Import meteo. data from exchanee file |
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3. Set the Location

Define the location (latitude, longitude) and the meteorological data to simulate the power generation.

Set the latitude and longitude
Operation: Set the latitude and longitude of the location to simulate

@ Enter the latitude (degree, arc-minute, arc-second) to simulate in the [latitude and longitude of the spot
to use for solar motion calculation] box.

Latitude and longitude of spot to use for solar motion calculation

Latitude | | North v] 48 8 |"115029 | = 48.137508
Longitude@[ v| 11 34 T 817861 = 11575496

Distance to meteorological data site 9.288 km

(1) Select the latitude type (2) Enter degree and hour | |(3) Enter minute

(North, South). (positive integer). (positive real number).

@ Similarly, enter the longitude (degree, arc-minute, arc-second).

Latitude and loneitude of spot to use for solar motion calculation

Latitude s 8 15029 " = 48137508 ’
Loneitude | East v] 11" a4l 31786 | = 11575496 ’

Distance to meteorological data site 9.258-km

(4) Select the longitude type (5) Enter degree and hour | |(6) Enter minute

(East, West). (positive integer). (positive real number).
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Select the meteorological data

Operation:

Select the meteorological data for simulation.

@ Click the [Search close site to Lat. and Lon.] radio button.

@ The following [Meteorological selection] box is shown. Click the [Search] button.

Meteorological selection

@ Search close site to Lat. and Lon. (©) Search site by search key () Search site by list

® The [Meteorological data site list] is updated. Click the line of the site near the location. Click the [Select

the selected meteorological data] button.

 Select the selected meteorological data |

ISL_;te Site Name Distancelkm] « Latitude[dee] Loneitude([dee] Elevatii
108660  MUNICH ] 93| 48.1300 11.7000
111200 INNSBRUGK 98.0 422700 113500
111500 |SALZBURG 1126 47.3000 13.0000
107380 |STUTTGART 1842 4856800 9.2200
160200 | Bolzano 1865 45.4700 11.3300
110100 |LINZ 195.1 | 482300 14.2000
160220 |Paganella 225.1 | 46.1500 110300
160400 | Tarvisio 2369 465000 13,5800
160370 | Aviano 247.1 | 46.0300 125000
160440 | Udine-Campo.. 2642 | 46,0300 13.1800
107290 | MANNHEIM 2699 495200 85500
160980 | Treviso-Istra.. 2765 45,6800 12.1000

@ The [Selected meteorological data] box is updated to the data of the selected site.

Set Latitude< and Loneitude

Selected meteorological data

Category Value
{Meteo. DB name

EnereyPlus EnergyPlus Weather Data / U...

Country | Bustria

State =

Site name INNSBRUCK

Timezone {GMT+01:00) W. Europe Standard Time
Latitude(e) 47.270000

Loneitude(e) 11350000

Altitude(m) 593
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ONOTES
[Location] — Screen configuration

The following shows the screen configuration of the [Location] tab.
1 No-titlel - HelioBase s . eeesss™ T i BNl

File View Help Language

Location [ Layout [ Editing DB|

Latitude and loneitude of spot to use for salar motion calculation z Selected meteorological data
@ i 4 s ! 5 10 o e 7 [W womgw s::fmus EnereyPlus Weather Data / U ‘
Longitude [East_v] 11 3413178 " = 11575486 < Etalid L4 <
Country |Germany
Distance to meteorological data site.9.288 km State -
[ Gooele Meps | Meteoraoesal data sraph] @ Site name MunioH
Chares losation Timezone |(GMT+01:00) W. Europe Standard Time
© Sola motion cale pt Latituge(9) 45130000
© Selected meteo. data pnt Loneitude(® [ 11700000
) _— Alitude(m) 529
o P ;
5 Meteoralogical selection
W J | © Search clos site to Lat. and Lon. © Search site by search key () Search site by list
®
2 Site Name  Distancelkm] = Lati Lonei Elevatir
108660 |munioH 93 48,1300 117000
111200 INNSBRUGK 980 472700 113500 =
111600 |SALZBURG 1128 478000 130000
8 [107380  [sTUTTGART 1842 486800 o200 ‘
160200 | Boleano 1865 464700 113300
o0 LNz [ 195 482300 182000 i
160220 | Paganella 2251 46.1500 @ 110300
160400 | Tarvisio 2369 465000 135800
160370 |Aviano 27 460300 126000
160440 | Udine-Gampo.. 2842 460300 13.1800
107290 | MANNHEIM 2699 495200 85500
160880 | Treviso-lstra.. 2785 456800 121000
160890 | Treviso™S An. 2807 456500 121800
160840 |Vicenza 258 455700 115200
115180 |PRAGUE 2042 50.1000] 142800
071900 |STRASBOURG 2055 485500 76300 =
] m ] »
[ Import Meteonorm TMY3 data | [ Import meteo. data from exchanee file |

pay=g® |
T

——r e B o B = =

@ [Latitude and longitude of spot to use for solar motion calculation]... Sets the latitude and longitude
of the location for the actual simulation.

@ [Selected meteorological data] ... Shows the meteorological data used for simulation.

@ In this tab, you can search location and get latitude and longitude, and check the selected
meteorological data point.

@ Shows the graph of the irradiance and temperature data of the selected meteorological point.
® [Meteorological selection]... Selects the method to select the meteorological data.

® Displays the list of the meteorological points searched in 3.
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4. Place the PV Array

Select the PV module to use
Operation: Select the PV module to use in the simulation.
This tutorial uses the following PV module:
Manufacturer: FieldLogic
Model: SP-90

@ Click the [Layout] tab. The [Layout] tab opens.

K21 No-titlel - HelioBase

File View Help Language
Locatioh | Layout | Editine DE |

@ Click the [PV array placement] tab (upper left corner of the [Layout] screen). [PV array placement]

opens.

K1 No-titlel - HelioBase

File View Help Language

Location |: Layout {| Editing DB |

..................... 2

PV array placement |Galculation | Results |

® Select [FieldLogic] in the [Manufacturer] list box.

K1 No-titlel - HelioBase

File View Help Language

Location | Layout | Editing DE |

PV array placement | Galculation | Results |

Manufacturer [F ieldLogic v]

@ Select [SP-90] in the [Module 1D] list box.

K1 No-titlel - HelioBase
File View Help Language

Location | Layout | Editing DB

PV array placement | Galculation | Results |

Manufacturer [Fie ldLogic v]

Madel ID

P\ array para

Mivimmd ~dimen Lacdacaaa

® The PV module is selected.
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Specifying the PV array parameters
Operation: Set the parameters (PV array configuration, installation method, etc.) for the simulation.

This tutorial defines the following parameters:

Module Direction: Landscape

horizontal direction : 4 columns, vertical direction : 3 rows

Tilt Angle: 20° frame installation

@® Change the values in the [PV array parameters] box.

P array parameters

Orientation Landscape -

Columnz & Col. Gap 10
Fows 3 Fow Gap 10
Tilt Aneg. 20 Bottom Het. 1000

@ Select [Landscape] in the [Orientation] list box.

P array parameters

Crientation Landscape
Columnz &
| m N, a | m I T in

® Enter "4" in [Columns]. Enter "3" in [Rows]. Enter "20" in [Tilt Angle].

P array parameters

Crientation | Landszape - |

Caolumnz| 4 Caol. Gap 10

Fows | 3 Fow Gap 10

Tilt Ang.| 20 Bottom Het. 1000

ONOTES

Parameters in details
[Orientation]...Installation direction of the PV module to configure the PV array.

[Columns]... No. of PV modules placed horizontally that configure the PV array.

[Rows]... No. of PV modules placed vertically that configure the PV array.

[Tilt Angle]... Inclination angle of the PV array against the horizontal plane

[Col. Gap]... Distance between the PV modules (in the PV array) in the horizontal direction (Unit: mm)
[Row Gap] Distance between the PV modules (in the PV array) in the vertical direction (Unit: mm)

[Bottom Hgt.] Distance from the horizontal plane to the bottom of the PV array (Unit: mm)
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@ In the [PV module installation type] list box, select [Array mount].

P module istallation tvpe

Array mount

affop
Foof panel with ventilation

ONOTESO
[PV module installation type] - Details
One of the following three methods can be selected:
[Array mount]
[Rooftop]
[Roof panel with ventilation]
Changing the [PV module installation type] changes the parameters to calculate the PV module

temperature.

® The PV array parameters are set.

Placing the PV array in a location in the 2D drawing

Operation: This application has two methods to place the PV array: [Placing in an arbitrary position] and
[Automatic placing so that the PV array can be placed within the specified area]. Here, place the PV array
in an arbitrary position according to the following conditions:

PV array orientation: Directly south

Distance between PV arrays (left/right): 500mm

Distance between PV arrays (front/back): 1000mm

No. of PV arrays (left/right): 5

No. of PV arrays (front/back): 3

@ Set the parameters in the [PV array placement parameters] box, and specify the PV array orientation
and the distance between the PV arrays.

PV array placement parameters

Planer Ang. 0 [Get Shadow Ratio] Apparent time v

Dist. L/R 500 Dist. Front Back 2000
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@ Enter "0" in [Planer Ang. for South].
PV array placement parameters

Planer fne.| 0 | Get Shadow Ratio | | Apparent time v

Dist. L/R. 500 Dist. Front Back 2000

This parameter specifies the PV array orientation in degrees (-180°~+180° counterclockwise ) where

direct south is 0°.

® Enter "500" in [Dist. Left Right].
PV array placement parameters

Planer fng. 0 | Get Shadow Ratio | | Apparent time v

Dist. L/R | 500 Dist. Front Back 2000

This parameter specifies the distance between placed PV arrays (left/right). (Unit: mm)

@ Enter "1000" in [Dist. Front Back].
PV array placement parameters

Planer fng. 0 | Get Shadow Ratio | | Apparent time v

Dist. L/R. 500 Dist. Front Back | 1000]

This parameter specifies the distance between placed PV arrays (front/back). (Unit: mm)

® Click the [PV array place.(Position)] button.

| P\ array place(Boundary) | | PV array place(Position) |

® The [PV array place.(Position)] mode is enabled. The tool bar of upper part of 2D drawing area

changes, as shown in the following figure.

NP TET L B

Q -109,000  -36,000 A Round. 1000 5

PV array place.(Position) | No. of arrays L/R 1 No. of arrays F/B 1
Pick a point to place PV arrays. €
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@ Enter "5"in [No. of arrays L/R dir.].

PV array place.(Position) | No. of arrays L/R D of arrays F/B 1
: Pick a point to place PV arrays. @ |

Enter "3" in [No. of arrays F/B dir.].

PV array place.(Position) | No. of arrays L/R 5 No. of arrays F/B G
: Pick a point to place PV arrays. @ l

©Click the arbitrary point. (In this document, click around the center of the 2D view.)

Click around here. ]

The data for the placed PV array is also added in the [System Configuration] box (lower left of the
screen).

 System Configuration

 Value

Meteorologic DB name EnergyPlus

Site name INNSBRUCK / - / Bustria
Timezone (GMT+01:00) W. Europe Standard Time
Latitude | opaitidai Dol A8 12 11676

10
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ONOTES

2D drawing — Menu bars: Operation

- @ mwaP® |0

The following describes the menus (red boxes):
@ Toolbar
@ [Initialize Zoom] button

® Cursor coordinates
@ Rounding setting

2D drawing — Mesh (line)
Pink
White
Yellow

Green

Red

Icons for operation modes

Initializes the display position and display magnification to display
all PV arrays placed in the 2D drawing.

Shows the coordinates of the mouse cursor in the 2D drawing.
Specifies the rounding unit of the coordinates when the mouse

cursor specifies the coordinates in the 2D drawing. (Unit: mm)

Auxiliary line drawn every 50m.

Auxiliary line drawn every 10m.

Auxiliary line drawn every 1m.

Auxiliary line drawn in the "south/north" direction through the origin
in the 2D drawing.

Auxiliary line drawn in the "east/west" direction through the origin

in the 2D drawing.

11
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Changing the display position
Dragging the mouse in the 2D drawing, the display area moves to the direction of the drag.
Enlarge/shrink
While the mouse cursor is in the 2D drawing, rotating the mouse wheel in the front/back
direction enlarges/shrinks the image from the center (mouse cursor).
ONOTESO
It is possible to move, copy, rotate and delete the PV array.

Select one of toolbar icons.

@ [ b | = = (@]@)~ @

® @ 6
Each icon means as follows.
@ Move, Copy Move or copy PV arrays.
@ Rotate Rotate PV arrays.
® Delete Delete PV arrays.

The mode is changed to corresponding one. Enter the distance or degrees. Then click [OK] o

Click [cancel] ° to finish the mode.

X Be care full to use rotate function. Initial PV array orientation is used for simulation even if you

change it after placed on the modeling space.

Splitting up the PV array

Select the PV array by using [Selected Object/PV array split] button
¢ i =& 9t ar)S e

[PV array split] mode is enabled. Click the [Apply] icon o

The selected PV array is split up. And the [Selected Object/PV array split] mode is

canceled.

X This function cannot be used if the Column number of [PV array parameters] is not even.

12
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Set the PV array placement area in the 2D drawing and place the PV array
Operation: Set the PV array placement area in the 2D drawing and automatically place the PV array
completely within the area.

Here, set a rectangle PV array placement area and place 10 PV arrays.

@® Setthe PV array placement area in the 2D drawing.

@ Click [Boundary definition (Pick)] @ in the toolbar in the 2D drawing.

® The mode is changed to the [Boundary definition] mode, and the following toolbar (icons) are shown.

- | @ ) b |2 £

Q -101,000 -10,000 | Round. 1000 =

Boundary definition(Pick) | Pick point of boundary line. o

@ In this state, click a location (upper left from the center of the 2D drawing) as shown below (the circled
area).

O

13
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A red dot is drawn in the clicked position.

Specify the 2nd position. Click a point below the 1st point as shown below.

A red dot is drawn in the clicked position. The 1st dot and the 2nd dot are connected by a red line.

14
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Specify the 3rd and 4th position. Click the positions as shown below (red circles).

© The 3rd point and 4th points are defined. A rectangle with an open top is drawn in red.

ONOTES
To cancel the specified point, press the [BackSpace] key. The last point can be deleted.

In this state, define the area. Click [OK] o (toolbar icon) or press [Enter] (keyboard).

" Boundary definition(Pick) | Pick point of boundary line
: ry po ry |

15
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@ A rectangle connecting the 4th point and the 1st point is drawn in blue. The PV arrays can be placed
within this area enclosed by blue lines. The [Boundary definition] mode is cancelled.

@ The [PV array place.(Boundary)] mode is enabled. The toolbar is displayed as the following
figure.

PV array place.(Boundary)  Outer offset 0 No. of protruded array 0 Max. no. of array 500
 Pick boundary line to place PV arrays. @

@ Specify 10 in [N of PV arrays] to place 10 PV arrays.
@ Specify "1000" in [Outer offset].

PV array place.(Boundary) | Outer offset No. of protruded array 0 Max. no. of array

 Pick boundary line to place PV arrays. @

@® In this state, click a position in the area set in the 2D drawing.

Click inside the box.

16
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@ The PV arrays are placed in the area clicked, as shown below.

The data of the placed PV arrays is also added in the [System Configuration] box (lower left of the

screen).

Bt Hetolese e ——— " i ———g— |l

Fle Vew Hep Langusge

PV e st - He W@ nuu-w”
L — @ 60000 69000 Round. 1000 -

Coums § Colw 1
Fomr 3 FomGao 18
TihArg 30 Botom Het 100
PV markle sl e

Lattuds, LoraitadelDee) 47270, 11350
capanty 1620W / 02180 -1

peray e 10Horz ARom 10325, $50l 1035
|#ray i argieieel 20000
eray bach st gt 2000

5 e No.of aray 10, System capefety 10.50kW) was ploced.

System cap:city 10.80kW £/ n=120 id=0

PV module SP-90(90W)/ FieldLogic

Array n=10Horiz 4Row 10Gap, 3Col.10Gap
Array tilt angle[Dee] 20,000

Array back-and-forth dist. |2000

The number of PV arrays and the system capacity of the placed PV arrays are displayed at the left

73 5 | No. of array 10, System capacity 10.8[kW] was placed.

bottom of the display.

17
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ONOTES

Using the number of protruded array

When using [PV array place(Boundary line)], the PV arrays which have protruded arrays from PV array placing
area can be placed.

The following operations are performed on the assumption that the PV array placing area of the following figure

is already set up.

@ Moving the [PV array place(Boundary line)] mode. Specifying the [Outer offset] to “0”. Specifying the [No. of
protruded array] to “1”. And specifying the [Max. no. of array] to “100”.

PV array place.(Boundary) @ Outer offset 0 No. of protruded array 1 Max. no. of array 100
Pick boundary line to place PV arrays. @

@ Click the inner side of the boundary line.

Click the inner side of boundary line.

18



HelioBase® Tutorial

The PV arrays are placed as the following figure.

ONOTEO
Delete the PV arrays placed in the PV array placement area.

To delete the PV arrays in the PV array placement area, do the following:

&:

@ Click the [PV array deletion (Boundary line)]icon ' in the toolbar icons.

- | / [ g

@ The mode is changed to the [PV array deletion (Boundary line)] mode, and the section below the
toolbar icons is changed as shown below.

PV array deletion(Boundary line) | Pick boundary line. Q o

® Click a point inside the PV array placement area that contains the PV arrays to be deleted in the 2D
drawing.

Click a point inside this box.

19



HelioBase® Tutorial

@ The border of the PV array placement area clicked is drawn in red.

® Press the [Enter] key (keyboard) or click the [OK] icon Q under the toolbar icons.

® The PV arrays in the area drawn in red are deleted. The [PV array deletion (Boundary line)] mode is
cancelled.

ONOTEO
Delete all PV arrays placed in the 2D drawing.

To delete all PV arrays placed in the 2D drawing, do the following:

@ Click the [PV array deletion (Boundary line)] icon a

- | @ ) 2 (@ ~

@ The mode is changed to the [PV array deletion (Boundary line)] mode, and the section below the

in the toolbar icons.

toolbar icons is changed as shown below.

PV array deleting(All) | PV array is deleting. Q o

® Press the [Enter] key (keyboard) or click the [OK] icon o under the toolbar icons.

@ All PV arrays placed in the 2D drawing are deleted.

20
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ONOTES

Delete the PV array placement area that has been set.

To delete the PV array placement area, do the following:

@

Click [Boundary line deletion] icon <) in the toolbar icons.

5 EQ)Ew w @ ”

The mode is changed to the [Boundary line deletion] mode, and the section below the toolbar icons is

changed as shown below.

Boundary line deletion | Pick boundary line to delete. Q °

Click a point inside the PV array placement area to be deleted in the 2D drawing.

The boundary lines of the PV array placement area clicked are drawn in red.

* The area cannot be selected if a PV array is placed in the area.

Press the [Enter] key (keyboard) or click the [OK] icon o under the toolbar icons.

The selected PV array placement area is deleted in the 2D drawing.

21
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ONOTESO
Set a prohibited area (to place a PV array) in the PV array placement area.
A prohibited area (to place a PV array) can be set in the PV array placement area.
Using this function, set a large area first, and then PV array can be placed by assuming that there is an
obstacle such as a building in the area.

By assuming that the placement area shown below has been set in the drawing, do the following:

@ Click [Boundary definition (Pick)] % in the toolbar in the 2D drawing.

, Bl b | 2o "3l

@ The mode is changed to the [Boundary definition] mode, and the following toolbar (icons) are shown.

Boundary definition(Pick) | Pick point of boundary line. o

(® Setan areain the PV array placement area by the same steps as the PV array placement area is set.
@ The area set in the PV array placement area is drawn as shown below, indicating that this is a
prohibited area for placing a PV array.

® [PV array place.(Boundary line)] places the PV arrays in the PV array placement area (that includes a

prohibited area for setting a PV array), as shown below.

22



HelioBase® Tutorial

5. Perform the Simulation

Perform the simulation to estimate the generated power according to the state of the PV arrays placed in

the 2D drawing.

First, open the [Calculation] tab.
K21 No-titlel - HelioBase
File View Help Language
fiac?t’i&ﬂ%_@@g@
'f P\ array placement iCalculation Results |

Manufacturer [FieIdLogic v ]

Model D |SP-80 v

Specify the calculation parameters
Operation: Specify the calculation title and various calculation parameters.
@ Set the [Calculation Title]. The title is shown in the Excel report..
@ Enter "Tutoriall" in [Calculation Title].
K21 No-titlel - HelioBase
File View Help Language

| Location | Layout | Editing DB
— | ——
| PV array placement | Calculation | Results |

Calculation Title

Tutoriall

3 The following coefficients in the [Calculation Parameters] box can be set. Here, the simulation is

done with the default values.

Calculation Parameters
fnnual irradiation deviation factor Khd 097

Array circuit deviation factor Kpa 097
Array load matching factor Kpm 094

PGS efficiency 095

If any“of thé céefficients (parameters) need to be changed, change the value accordingly.
Annual irradiation deviation factor (Khd)

Array circuit deviation factor (Kpa)

Array load matching factor (Kpm)

PCS (power conditioner) efficiency...

Shows the output power efficiency of the power conditioner used in the generated power

simulation.

23
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Specify the shadow calculation method
Operation: Specify the shadow calculation method.
Select how the effect of the shadow created by the placed PV arrays should be reflected in the
simulation and specify the parameters.
There are multiple shadow calculation methods. Here, [apply diffuse irradiance in case of shadow]
(calculation method), [N of check pnts] (4 points) and [Det. ratio of Shade (%)] (50%) are used for
simulation.

@ Select [apply diffuse irradiance in case of shadow] in the top list box in the [Shading calculation]
box.

Shading calculation

[Nn:n shadow calculation -
hlo ok ado caloolation

apply diffuse Irr:||:||:|r||:E' in caze of shadow
radiation = U 1 case shadow
apply diffuze irradiance for shadow ratio
Irradiation for shadow ratio is 0

@ The [Shading calculation] box is changed to the following display.

Shading calculation

[Apply diffuse irradiance in case of shadow ]

N of check pnts E] Det. ratio of Shade(%}l -

[7] Calculate shadow with check pnts only for Y dir. each panel

® Select "4" in the [N of check pnts] list box.

M of check pnts

@ Select "50" in the [Det. ratio of shade(%)] list box.

Det. ratio of Shade(%)

® Release a check on the [Calculate shadow with check...] check box.

[7] Calculate shadow with check pnts only for Y dir. each panel
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® The [Shading calculation] box after the parameter specification shows the following:

| P\ array placement | Caleulation | Results

Calculation Title

Tutorial1

Calculation Parameters
Annual irradiation deviation factor Khd 097

Array circuit deviation factor Kpa 097
Array load matching factor Kpm 0.94
PCS efficiency 095

Shading calculation

Apply diffuse irradiance in case of shadow v]

N of check pnts Det. ratio of Shade(¥)

[7] Calculate shadow with check pnts only for Y dir. each panel

Calculation
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ONOTES

Shading calculation types and parameters

The following two options optimize the simulation. By limiting the conditions, the calculation is done

faster but there will be more calculation errors.

[Calculate shadow with check pnts only for Y dir. each panel] check box

To optimize the simulation, whether the point is "shadow" or not only in the Y direction.

[N of check pnts]
No. of internal check points (divisions) to determine the shadow. The more check points
there are the more calculation precision is increased for the effect of the shadow for the

irradiation but the calculation speed is slower.

[Det. ratio of Shade (%)]

Threshold to determine whether the PV module is in the shade.

There are several shade calculation methods as described below.
[No shadow calculation]
The shadow calculation is not done.

Shading calculation

Mo zhadow calculation -

[apply diffuse irradiance in case of shadow]
Simulation is done by using only diffused irradiation as the irradiation for the PV arrays
which have been determined to be "shadowed".
Specify two parameters — [N of check pnts] and [Det. ratio of Shade (%)] (threshold to

determine if the PV arrays are in the shade).

Shading calculation

Apply diffuse irradiance in case of shadow v]

N of check pnts Det. ratio of Shade(¥)

(] Calculate shadow with check pnts only for Y dir. each panel

[Irradiation is O in case shadow]
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Simulation is done by assuming that the irradiation is 0 for the PV arrays that have been
determined as "shadowed".
Specify two parameters — [N of check pnts] and [Det. ratio of Shade (%)] (threshold to

determine if the PV arrays are in the shade).

Shading calculation

[?,Trradiation iz 0 In case of shadow v]

N of check pnts Det. ratio of Shade(¥)

[7] Calculate shadow with check pnts only for Y dir. each panel

[apply diffuse irradiance for shadow ratio]
Simulation is done by using only diffused irradiation as the irradiation for the shadow ratio
for the PV arrays (determined according to the number of shade check points).

Specify [N of check pnts].

Shading calculation

[éP-ppIy diffuse irradiance for shadow ratio v]

N of check pnts

(] Calculate shadow with check pnts only for Y dir. each panel

[Irradiation for shadow ratio is 0]
Simulation is done by assuming that the irradiation of the shade ratio for the PV arrays
(determined by the number of shade points) is 0.

Specify [N of check pnts].

Shadine calculation

{i'lrradiation for shadow ratio 1s 0 | v

N of check pnts

[] Calculate shadow with check pnts only for Y dir. each panel
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Calculation
Operation: Perform the simulation.

@ Click the [Calculation] button.

[7] Calculate shadow with check pnts only for Y dir. each panel

[ Calculation ]

@ The simulation (calculation) starts. After a short time, the [Results] tab automatically opens
where the calculation results are displayed.
¥ No-titlel - HelioBase _— B .. -

File View Help Language

Location | Layout | Editing DB |

[ PV array placement | Galeulation | Results @ 21,000 45000 Round. 1000 -

Results.

Category Value -
Tutorial1 -Result1

Calculated date 6/29/2012 1:14 PM

Calculation time 00:03:36

Meteorologic DB name EnergyPlus L

Site name MUNICH / - / Germany

| Timezone (GMT+01:00) W. Europe Standz

Latitude, Longitude(Deg) 48138, 11575

System capacity 16.20kW / n=180 id=-1

PV module 'SP-90(30W)/ FieldLogic

Maximum power temp. coefficient.. |-0.2¢
Weighted average PV module tem... 184

Efficiency deviation factor Kpd 085

Aray n=15Horiz 4Row 10Giap, 80ol.1
Aray tilt anele(Dee] 20000
Array back-and-forth dist. 2000 <
< W | v
Result Graphs
(itialze view |11
3500
so000 _ || Result Tables
Tradionce PV Array Enerey 2
£ mm% PV aiptenerey gy fomutily SR Hicmomn ot Vedveow]  Vedbel  edivmen
5 2500 s 1057614 79243 3362 000 75281 712 375 2788 090 3343
e g Fen| 1947703 142865 43 000 135721 697 48 5027 180 6157
2 3°°°°§ Mar| 2676490 206276 103.14 000 195952 681 976 7258 234 9083 |=
] < Apr| 4159622 294902 14745 000 260157 674 1841 10375 346 13149
g e moﬂ% May| 5594644 381293 195,65 000 371728 664 1850 13768 444 17685
= = dun| 4755836 331981 16599 000 315382 663 1622 1681 389 15034
= Jul| 5674978 392053 196,03 | 000 372450 656 1854 1374 445 17939
500 o Aug| 4872601 343595 17180 000 326416 656 1535 12089 390 15719
Sep| 3439836 238831 1982 000 227839 662 [IE2) 8638 281 10674
e Oct| 2663830 181485 073 000 172391 672 858 5385 208 8105 ~
q i »
T = T
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6. Verify the Simulation Results

Verify the simulation results on the screen.
Operation: Verify the simulation results on the screen

W No-title1 - HelioBase il B . e hd =@ [
File View Help Language
[ Location | Layout | Editing DB [
[ PV array placement | Galeulation | Results | @ 21000 45000 |Round. 1000
Ty
Gategary Value, B )
Tutorial | -Result1 [
Calculated date 6/28/2012 118 PM |
(Gsloulation time 000236 |
Meteorologic DB name EnereyPlus =
Site name MUNIGH / - / Germany ‘
@  Timezone (GMT+01:00) W. Europe Stande
Latitude, Loneitude(Dee) 48136, 11575 |
System capacity 16.20kW / =180 id=-1 @
PV module SP-90(30W)/ FieldLoeic
Maximum pomer temp. coefcient..|-0.2¢
R 6

eighted average PV module tem.. 184

Efficiency deviation factor kpd 095 e
Array n=15Horiz.4Row 10Gap, 3Col.1 = R P
Array tilt anele(Dee] 20000
Aray back-and-forth dist 2000 o
gl m 0
T
(Chitialize view [—T—T T T T T T T T 1] o N ¢ )
3s00
so000 _ || [Resut Tebles 1
Tradionce PV Array Enerey
e | TR S Sy R W S Wee W
5 200 s = 0 79243 3962 000 75281 712 375 2788 090 3248
2 2 | SIS 142865 748 000 135721 67 748 5027 180 6157
@ 2 pioccs Mar| 2876499 206275 10314 000 195962 681 976 7258 234 9093 @
2 = | R 204002 14745 000 260157 674 141 10878 346 13148
g 1% 20000 % May 5594644 | 391293 19565 000 371728 664 1850 13768 44 \7535’
1000 = | IS 331881 16599 000 515882 663 1622 11681 389 15034
= Jul| 6674078 392058 19608 000 272450 656 1854 13794 445 17038
500 s Aue| 8072601 343595 17180 000 326416 656 1625 12088 390 157.19
Sep| 8430836 239831 11892 000 227838 652 172 8438 281 10874
0 <5 oy M At My i S i 560 06 NGV Dac o ‘Ol:t 2563830 181465 9073 000 - 172391 672 858 6385 : 206 H\ﬂ?

@ Calculation elements...
Shows the meteorological data, PV modules, calculation conditions, etc. used in the
simulation.
@ Result Graphs...
Shows the generated power (monthly) and PV plane irradiation in bar graphs.
® 2D Drawing...
Shows the 2D drawing used for the simulation.
@ Result Tables...
Shows the simulation results (values) tallied monthly.
[Irradiance in PV array plane]...
Irradiance to the PV arrays placed.
[PV Array output energy in DC] [kWh]...
Generated power output by the PV arrays.
[Loss energy[ [kWh]...
Power loss until the final power output through the power conditioner.
[Energy from utility grid] [kWh]...

Received power from the utility grid.

[Total output energy] [KWh]...
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The value that the power loss and load power are subtracted from the PV output
power.
[System Efficiency] [%]...
The value (%) that the total output power is divided by the PV plane irradiation.
[Capacity factor] [%]...
The value (%) where the total output power (monthly) is divided by the total of the
nominal maximum output of the PV array and the total time (month).
[System Yield] [h/month]...
The value where the total output power (monthly) is divided by the nominal
maximum output of the PV array.
This value shows how many hours are required for the system to generate power
equivalent to one month if the PV array runs continuously in the nominal maximum
output state.
[System Yield] [h/day]...
Equivalent system operation time for 1 day. The value is calculated as the
equivalent system monthly operation time divided by the number of days in the
month.
This value shows how many hours are required for the system to generate power
equivalent one day if the PV array runs continuously in the nominal maximum
output state.
[Reference Yield] [h/month]...
This value shows the time required to supply the PV plane irradiation (month) with
the irradiation intensity of the standard state (1.0kW/m2).
This value is calculated as PV plane irradiation divided by the PV array area.
[Performance Ratio] [%0]...
The value (%) is calculated as the equivalent system operation time divided by the
equivalent solar irradiation time.
This value is used as an index to describe the PV system performance.
[Irradiance in PV array plane] (kWh/mz]...

The value shows that the PV plane irradiation is divided by the PV array area.
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Output - Excel report
Operation: The simulation results can be output as a report in the Excel file.

@ When the [Results] tab is open, select [Menu] — [File] — [Output Excel report].

¥ Mo-titlel - HelioBase

File | View Help Language

Open ... Ctrl+0

Save Ctrl+5

Save as ...

Copy to clipboard 3

Output Excel report

Import and export database 3

@ Excel starts. The dialog box asks to save or not save the changes. To verify the results then,
select [Cancel]. To save the changes, select [Yes]. To abort the report, select [No].

Microsoft Excel @

Do you want to save the changes you made
&%= to 'HelioBaseReport_enl'?

—.':;.

r.

[ Yes ] [ Mo ] [ Cancel
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7. Saving the Simulation Contents and Terminating the

Application

Save the simulation contents and terminate the application.

Operation:

®

Save the simulation contents (PV array placement, etc.)

In the menu, select [File] — [Save as...].

-~

¥ Mo-titlel - HelioBase

File | View Help Language

Open ... Ctrl+0

Save Ckrl+5

Save as ...

Copy to clipboard »

@ The [Save as...] dialog box appears. Enter a name in the [File name] box and click the [Save]

button.

Q\i) |3 ¥ Libraries » Documents » v|"|| Search Documents p\

Organize Mew folder e @
7t Favorites ~ Documents library

Amange by Folder ¥
B Deskiop Includes: 2 locations

8 Downloads MName Date modified Type Size

% Recent Places
= Mo items match your search.
o Libraries
% Documents

J‘- Music

=] Pictures

B videos

8 Computer | 4 i vl

File name:  Tutorial-01.pux -

i Save as type: | PVX file(".pvx) v]

L

K0 Saving < 2 new file ==
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Terminating the application
Operation: Terminate the application.

Method 1: From the menu, select [File] — [Exit].

K21 No-titlel - HelioBase

File | View Help Language

New ...
Open ... Ctri+0
Close

| e |
v

Save Ctrl+S
Save as ...

Copy to clipboard »
Output Excel report

Export DXF !
Import and export database » .

Exit '
L\__J !

VI aay o [T T-To% S L 1 |

Method 2: Click the [Close Window] button in the upper right corner of the screen.

— ] R

If the work being done when the application is terminated is not saved, the [Confirmation of

cancelation of changes] dialog box appears.
Click [No] to save the work. The application will not be terminated.

Click [Yes] to terminate the application without saving the work.

Confirmation of cancelation of chan... [é]

; l\ Do you cancel changes ¥
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