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2 MODULH ¢ INTRODUCTION @ LINTERFACE

2.1 OVERVIEW OF THEEANTERFACE

The purpose of this module is to present the user interface of Olive Tre8uWisbin a simple way. By the

end ofthismoduleyod A f £ 3ISG FlLYAEfAFINAT SR 6A0GK (GKS 20SNIft
be able to find your way around the user interface to perform basic functions.

2.1.1 Starting OTSuite
Doubleclick the Olive Tree Lab icon on your desktop, or fBiart>Progamsto run OTLESuite

When OTISuiteis launched thestart page (tab) will be displayed along with thkenu bar and the main
toolbar at the top:

2 Olive Tree Lab Suite B ﬁ-
File Edt View Database Help Updates
DOE% e

OLIVE TREE LAB

SUITE

Project Options Tutorials

A
Open Existing Operiarat Open Teran
< pen lsei's ermain
New Blank Project i Cothaunst e o
ﬁ n Video 10f 23
e
Example project Example project
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2.1.2 Start Page
The start page is divided into 3 areas:

1. Recent Projectsdisplays a list of recentlypened project
2. Project Options from here you can:
A Start new blank project
A Open existing project
A hLISy LaSAQa O2yFTAIdNI GA2Y 62LISY | LINR 2 S(
A Open example projects (Terrain, Room, Office)
3. Tutorials you can select from a number of video tutorials

2.1.3 Geometry Viewer
SelectNew Blank Project You can also start a new project by clicking onNbe/ Project D
button on the main toolbar or from th&ilemenu.

A new tab will appear calle@eometry. Thids where your geometry will be displayed. In simple words
this is where you will be drawing and manipulating your models. The geometry viewer consists of:

Toolbars

Side Panels

Excess Level Meter (far right)
Path Explorer (bottom)
Editing Plane

aokrhwbdRE

roject 1

~
DEE ol | HBO Excess Level Meter /—\

1ding

lIIIIIIIIIIIIIIIIIIIIIIIII‘3(

Side Panels

Side Panels

i

Rendered  Excess Level (dBA): Ready Editing Plane: Origin 0, 0, 0| Normal 0,0, 1|L=1 Show Grid: OFF  Perspective: ON  Select By Pick  Select Object  Snap to Grict ON  Snap to Surface: OFF  Show Normals: OFF
Show Dimensions: OFF  Show Directions: OFF  73.500, -16.000, 0.000
[#8 Paths | @ Messages Paths Explorer & Messages
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Top toolbar
r 4
DXF )
alculation Tools
% |
Left 4
Toolbar
9
d
4

& |2 OQH e[|

LT xBEEERYYEme®

L edize

CAD Tools B

2.1.3.2.1 Left toolbar

Import DXF/DWCm

Imports 3D models from third party CAD applications. Can also be done frdrileéheémport menu.

Import 2D imaqeﬂ

Imports 2D imagedJsess can save Google Earth images and import them into projects, then place noise
sources, receivers and barriers accordingh®image. Can also be done from thi¢ge>Import menu.

Add Noise Sourced

lft26a GKS dzaSNJ (2

it: Rliek oh theyfficdriadd3nove thelzhdiss dver the \Beivgod. G NEB

You will notice that mouse cursor is now followed by the noise source icon. Select a point on the ground
and click the mouse to place the noise source. We now have a noise source in our model.

Add Line Source4
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Select this button to draw a line source. To draw Line Source, cligoimt where you would like your

line source to start from, draw a line and clicktbe point where you would like your line source to end.
The contribution of he Line Source is divided among all the sources within the Line Source according to
the selected spectrum.

Add Receiver u

b4

lft2ga GKS dzZaSNJ G2 IRR I NBOSAGSN® [SG4Qa FRR N
viewport. You will noticehat the mouse cursor is now followed by the receiver icon. Select a point on

the ground and click the mouse to place the noise source. We now have a receiver in our model along

with the noise source that we added previously.

Add Line of Receivers fj

ba

Allows the user to add a Line of Receivers.

Insert Barrier

Enables the user to insert a barrier. Firstly, select the Barrier function by clickimgéneBarrierbutton.
You will notice thathe mouse cursor is now followed by the barrier icoNow perform the following
steps:

1. Select the first point of the barrier and click once to start the barrier and extend it to any
direction you wish.

2. After selecting the second point, thus the length of the barrier, click again to start forming
the height of the barrier. The Grid will now be in a vertical position to help with the height
definition. You may also enter the height manually and press enter.

3. After selecting the third and final point click it. Now the barrier is finished.

We have now add# a barrier in our model.

Insert Ground [y
=

Select and click to draevground. By default a 100x100m ground surface is drawn bySDiféwith the
G RS T dzf (i €To ivskriia@medindl fbllow the same procedure as when inserting a barrier. The only
difference is that the third point will be placed to form the width instead of the height.
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CAD Tools Br

[,

This offers the user basic features to modify their model or to draw a simple matel. CAD Toolsill
be coveredateron in the trainingThe CAD Tootsfers the following options:

D Insert Barrier } ® | insertpoint
‘ @ Insert Ground

Insert Wall

+
ﬁ, Make all walls and ground surfaces double side

Show/Hide Normals

Insert Rectangie Autocorrect Normals

{L Create Surface on Existina Points ‘» Move/Rotate Selection

Draw Line %
\ ./ [ ':53 Move Origin
Extrude A

= Resize Object

‘ a Create Cylinder i ‘IA .

‘ [ Move Selected Objects

[Vﬂi Insert Dog Bone office Layout } A

‘L Stretch Object

e ( ’ )

’ Z== Insert Long office layout | “ Scale Object

(ol | ; '

[ "~ InssstCroes office Meyout l ff | Measure Distance from Point to Object
‘ ‘ Cut Surface L"‘L".J Measure Distance from Point to Point
‘ IR | 1

Lo Add Patch (B Toggie o g Layer Visibility (ON)

“ Split Surface

Camera Mode@

Allows the user to view the environment from either the Source or Receiver's position as well as move
the source and receiver in camera mode. When in camera mode you can use the following buttons or
keys torotate the camera or move the object:

Exit Camera Rotate Camera Flntate_ Camera Rotste Camera Up Rotate Camera
Mode Left Right [Up Aerow] Down
[Left Amow] [Right Amow] [Dowern Ammon]
Move Object Frort || Move Object Back || Move Object Left || Move Object Right || Move Object Up ’“‘“”gugmbje‘*
W] 5] A1 D] [Page Up] el
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2.1.3.2.2 Top toolbar

Render Mode &

5 Shaded

g Wireframe
5 Hidden Lines

Allows the user to view the model Renderedmode,Shadedmode, Wireframe or HiddenLinesmode.

Calculation Toolﬁ

Includes the variousalculations tools wich will bediscussed in detaliater on in the training

ThePanO2 YY I YR NB LR AAGAZ2Y A (GKS @OASe Ay GKS 3IS2YSOHNE
will change to a cross. By keeping the left mouse button pressed and moving the mouse, you can adjust
the view to suit your needs. Pan can also be activatdgCtrl + middlescrollbutton on your mouse

(without having b select it from the toolbar).

Rotate /™
N

The Rotate command repositions your view. Click on the Rotate button and select a point in the viewport
where you need to rotate the view. By lgrg the left mouse button pressed and moving the mouse,
you can adjust the view to suit your need#is feature can also be activated using the middlellbutton

on your mouse (without having to select it from the toolbar).

Zoom/Fit C)\

Zoomsto fit the whole configuration, or shortcu@trl + F
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Toggle Grid Visibility

Toggleghe GridON and OFF. The grid size can be modified fron@gtensside panelvhichwe will
seelaterin the training.

: FY
Views =, .

w

Allows to alternate between different viewsront (F2) Rear(F2) Right(F3) Left (F3) Bottom (F4) Top
(F4)andlsometric(F5)

Toqgle Perspective ﬁﬁ?

Toggles Perspective ON/OFF

Togale Origin Visibility 1
Ll
Toggles ON and OFF the axis origin \vitgibil

Box selection allowing the user to sel€uly Visible Entities All Entitiesor All Enclosed Entities

Select by Pick@

Pick tool allows the user to select Entities.

Select by Surface¢

Click to select aingle surface of a grouped object, such as barriers or walls.
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Select by Obiect/b

Click to enable selection of objects.

Snap to Grid ON/OFF ﬁ

Enabling theSnapTo Gridfunction will help move in distinct steps allowing the user to select points
when drawing barriers & walls.

Snap to Surfaces ON/OF@

Enabling theSnap tosurfaces function will ensure no gaps will be left between barrier and surface when
drawing.

Saving and Opening the Projecthis can be done using ttf&aveor Save AX button on the
main toolbar at the top of the screen u % or by selectingsave/Save As from the File
menu. Alternatively,you can use th€ TR+ Skeyboard shortcut.

To open a project, you can utee Openbuttongl , through th&ilemenu or using theC TR
Okeyboard shortcutYou can also double clic a project to open it.

2.1.3.3 Side Panels

Side panels are windows on the left, right and bottom side of the screen that the user can bring up at any
time in order to set or view various parameters. They are by default in-lside» mode and slide out
when the mouse hovers above them. They can bispinned so that they will remain visible at all times.

In the following screenshot we can see tBenf Explorer side panel in pinnedockedmode:
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P9 Qlive Tree Lab Suite - Project 1

OOEYY ™ Cme

GeometryViewsr .
Conf Explorer ( 11)(
El- Project 1 e
=8 Cpnﬂgumtions
+-Conf 1

8|2 O a7 T QAT

Okmj iew=iss BHE W

Side panels can be pinned to the left, right, up, down or in the middle by dragging themapgtapriate
positions on the scree(see screenshot on next page)

[ Sanrage 7 Geometry Viewer | o

Source

" a e = E = [ =
h 2 CQ e [ | e
BRI 11000 B

SEHGSEN - 1 1.000
VSIS 1 000

R |1 R |

150 Settings

3D Representation

Large Dodecahedron

Source Type

Categon: Various Noice Sources

EEICTS) :}il ooy [E)] =T

HName: Flat Spectum Noise Source:

LpimffdB: 833 LpImff dBA):

: wewn [

E T

B

E %

= %

i

| & 8

=3 o

° i

2 2 4

- 3
<5
0

Excess Level (dBA]:.| Ready | Editing Plane: Origin 0, 0, 0| Normal 0, 0, 1| L% 777 ergifective: ON | Select By Pick | 4.000, 23.000, 0.000

/& Paths

If at any time you feel that you wish to resort back to default settings, you can do so by seléeljing
Reset DoclPanelPositions

If you close a side panaking theX button, you @n make it visible again in the geometry viewer by
selecting theview menu and therticking the desired side panel:
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E.? Olive Tree Lab Suite - Project 1

2
>

|

=

@

2

g' h Calculation Options
g — Configuration Explorer
E‘ 4 Geometry

= Object Tree

3 ,Lﬂ, Output Window
E Q Results Graph

E Paths Explorer

[o1]

; g Meteo

i'_ Options

V|

gy

5

2.1.3.3.1 Meteo side panel

Located on thdeft handside of the screen. Hereoy can set the meteorological conditions such as
temperature, relatie humidity and atmospheric pressymes well as turbulence parametgto calculate
the geed of sound and atmospheric absorption accordinyflyu can also set or calculate a linear or

logarithmic sound speed profile due to a temperature gradient or wind.
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2.1.3.3.2 Configuration Exploraide panel
Located on the left handide of the screenA configuration is your model set up.

You may have morthan one configuration in a single projecf.ou can rename configurations, clone
them and import other configurations into your project for comparison without having to apemeate
another project.

By default a blank configuration is created when a héamk project is lanched, with a 100 x 100 Ground

o et

DORL“ ™ C=e

b,

Rendered | Excess Level (dBA): .| Ready | Editing Plane: Grigin0, 0,0 | Nermal 0,0,1|L=1 |
Show Grid: OFF | Perspective: ON | Select By Pick | Select Object | Snap to Grid: OFF |
Snap to Surface: OFF | Show Mormals: OFF | Show Dimensions: OFF | §6.940, -32.054, 0.000

kydeisy synsay ﬂ punoug -] aB4Ng m I . FERTEREN @] 1Bleg mIanmog &]

. [ o= B2 | B
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2.1.3.3.3 Room side panel

Located on the left handide of the screen. Using tli®om side panel, you can see a room's total area
and volume by selecting your room or wahsit you would like to calculate

DOEEY o=

Start Page/l/Genmelr]r Viewer ]

]
Average Absomtion Coefficient  Material Absorptior| * | * |

L=
o\
5 \

N

Seconds(s|

10 100 1000 10000
Frequency(Hz)
== Sgbine === Eyring

g
>

OWm| (eeisl

Rendered | ExcessL

Dorcmarting Ok 1 Sg
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2.1.3.3.4 Object Tree side panel

Located on the left handide of the screen. Th®bject Treeoutlines all the entities available in your
configuration. Once you click on an entity in Bbject Treghe corresponding entity will be highlighted

in the Geometry Viewportfor easy identification.Objects can also be renamed by double clicking on the
object you wish to rename.

In order to select multiple entities, such as Sour&egeivers, Barriers, Walls ettick on the entity group
you wish to select and all entities within that group will $sected. You may also u€arl or Shift and
click on multiple entities in both th®bject Treeand theGeometry Viewport

Change theDisplayby category and select the grouping parameter that you wish to see the entties
your geometry. The entities nde categorized by Entity, Type, State (Active or Inactive), Remedial, Colour
and Transparency.

By using the V! at the left of the categories or the entities the user can hide the entity or the entities
under the categoryHidden entities are not inactivethey remain active unless deactivated from the
relevant side panel

Ceiling REFL{ 13307
Ceiling ABS[1)(€)

Object Tree 3 X | Object Tree q x
Display by: | Group ] Display by: | Group "]
Girou
(@) || Geometry(Entities: 11)(Surfaces: 103) O] GEC-I]E_ES:'IC@]
(%) || Sources(1) ® v E;—%‘;EE
() || Roof{13(1) ) |v| A Remedial
@ [ O] F Calor
T
ORI h.fl??:la?ﬁql?l::ll
(¥) || Receivers(1)
@ (v ® [v] wall REF(1)(41)
(@ ] Walls ABS[1)(19)
(¥} || Receivers(1) (¥ || Stage(11(3)
@ | W fall REF(1)(41) (® || Ceiling REFL(1)(30)
(%) || Ceiling ABS(1)(8)
@ W]
®
®
®

<SS
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2.1.3.3.5 Calculation Options side panel
Located on the left handide of the screen. Allows users to specify and change calculations options

£23 Options By Meteo |= Conf Explorer [ Roomn | p Calc Options |==s Object Tree |
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2.1.3.3.6 Options side panel

Located on the lefhand-side of the screen. Allows users to change Grid settings, move steps, viewport
colours transparency percentagend other parameters:

Options

Viewpot  Values Bxcess Noise Level Meter

Sizes  Colors

Gnd Size:

Snap Step:

Entity Maove Step:

Grid Move Step:

Picking Radius:

Source Sphere Radius:
Clane Distance Along X:
Clane Distance Along
Clane Distance Along £:

Viewport Poirts Size:

1.000
1.000
0.500
1.000
]

0.500
5.000
0.000
0.000

pieels

Options

Viewport | Walues | Excess Noige Level Meter

Sizezs | Colors
Viewpor Top Color:
Viewpart Bottom Calar:
Selected Entity Color:
Line Calor:

Wall Color:
Barmier Colar:
Ground Colar:
Source Color:
Receiver Colar:
Grid Colar:
Pairt Colar:

Transparency:

[==]
£

4k
i
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2.1.3.3.7 Source side panel

Located on the right handide of the screen. Allows users to specify the source paranmsielsas source
type and phasesourceposition and the source 3D representation:

Source 1 q x
ls Active Clone Source Type
Position Direction
X g -22.000 = ¥z 1.000 =
Y Aeds:  -10.000 = Y feds:  (0.000 =
Z Fodz:  (1.000 = Z Pegz:  (0.000 =
Phase: 0 +  Degrees
150 Settings
3D Representation:
Large Dodecahedron ¥
Source Type
Category: Warious Moice Sources w
Name: Flat Spectrum Moise Source v @
LpimffdB: 833 LpImff dBiA): 0.8
Lp@1m
100
20.8
80 3
o B0
=
z
3 40
20
]
10 100 1000 10000
Frequency Hz
B Spectrum BN dE(A) M 4B
I\l Sourc... ‘ Barrier |@ Recei.. all [ Surface |[B Ground |ks Resul.. |§g Point
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2.1.3.3.8 Barrier side panel
Located on the right handide of the screen. Allows users to specify the barrier shapes, types, dimensions
and materials:
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2.1.3.3.9 Receiver sidpanel
Located on the right hanside of the screen. Allows users to sfeéi K S
the position and théNoise Criteria

Rec 1 o x

-
Position
A fogs: | -28.000
¥ feds: 12,000
£ feds: 11.000

4k 4 F 4

Moige Criteria

Type:  NR v

MName: MR -30 -
NR - 30

Jg —

i

el dB

=g II

10 100 1000 10000
Frequency Hz

I ENL spectrum I BNL dB
I BN dB(4)

o [@9S-. |G b R [ P

2.1.3.3.10 Wall side panel

NBEOSA épdcy & LI NJ

Located on the right haneide of the screen. Allows users to specify the t £ Q& LJ NI YS{G SNE&

materials and absorption coefficienémdwhetherwalls are Active or lctive.
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Wall 1 a1 x
Flip all normals Add back sides
ls Active [] ls Remedial
Material Properties | | ayered Structurs | Material Abs. Coeff.
| Selected
(@) Database ) Custom
Semi-Infinite Layer Impedance
Categary: 1 - Hard Ground and Surfaces v
MName: Typical Reflective Material v @
Convert To Absomption Coefficient
Impedance | Abs. Coef. | Tables
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1.000K bl
f."
| + -400K
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0K -1.400K
10 100 1000 10000
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2.1.3.3.11 Surface side panel

Located on the right handide of the screen. Allows users to assign different materials to surfaces on

walls and barriersYou can also view the surface area of $leéectedsurface.

Surface
Surface Area: Em2

Material Properties | Layered Structure | Material Abs. Coeff.

| Selected
(® Database () Custom
Semi-Irfinite Layer Impedance

Categony: 1 - Hard Ground and Surfaces W

Convert To Absorption Coefficient

Impedance | Abs. Coef. | Tables

1.200K 0K
1.000K F——F 200K
|
soox 7 400K
Il
5 \/
= ‘ff -600K
g3 60K v
= = ;‘\ -800K
= ]
3 400K+
= ; \ -1,000K
!
]
200K 1.200K

N

0K -1.400K
10 100 1000 10000

Frequency, Hz

Name: Typical Reflective Material b @

AIpUifEL

- [# 5 |8 6 ha R

o P
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2.1.3.3.12 Ground side panel
Located on the right hard A R S

27

iKS

aONBSyYy o

ft2ga dzaSNR (2

materials and absorption coefficients. You can also askifgnrent ISO G Factor values.

Ground 1

Fip all nomals
ls Active
Material | 150 9613-2
Material Properties

| Selected
(@ Database
Semi-Irfinite Layer

Categary:

Name:

Typical Reflective Materal

Add back sides

Layered Structure | Material Abs. Coeff.

() Custom
Impedance

1-Hard Ground and Surfaces v

@O

Convert To Absorption Coefficient

Impedance | Abs. Coef. | Tables

1,200K /_ 0K,
1.000K \ 7 ~200K
£ 300K "\ / 00K
o ,ff 600K
g3 600K
- = A\ -300K
5 400K H—
s ] \ -1.000K
]
200K \ -1.200K
0K -1.400K
10 100 1000 10000

Frequency, Hz

Aaruifieun
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2.1.3.3.13 Results Graph side panel
Located on the right handide of the screen. Displays indicative, precise and 1SO-D648ults and
checks whether solutions meet noise criteria after a calculation is run.

1 Indicative Disphys results in octave bands in the indicative graph, taking into account
only the (a) Noise Source/s, (b) Receiver, (c) Barrier and (d) Ground/s and disregards
everything else in the 3D model

9 Precise Displays results in octave bands in graphical aftardbappropriately processed.

Also displays the results in tabular format

1 ISO 9612: Displays results ofatculations based on ISO Standard 9@iBR96(E)
"Acoustics Attenuation of sound during propagation outdootBart 2: General method
of calculatiofi. Results are displayed in the Graph and Table as with Precise Graph.

Results Graph: Rec 1 1 x

[+] Show Labels

Indicative Precizse 150 9613-2
Lp Graph  Room Acoustice QPO Recsiver Line

s NR-30 = |evel Before . 1L +  PBucess Noise Levels

100
90
80

70
60
50
10
30

L-A, dB(A)

11 octave frequency bands, Hz
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2.1.3.3.14 Point side panel
Located on the right handide of the screen. Displays the X, Y, Z coordinates of the selected point.

Point: Point 1 o x

2.1.3.4 Excess Level Meter

TheExcess Level Metés an LED meter indicating in real time if noise criteria are met when changing any
of the model parameters, geometry, materials, noise emission or noise criteria levels. The user can close
this meter at any time by clicking on % and reopening it by cligkg the circle at the bottom of the
Geometry Viewport

#7 Olive Tree Lab Suite - Project 1 - [m} x

DOEE" ¥ o=

)

| .~ Start Page ) Geometry Viewer |

-84.000, 42.000, 0.000

(w20 oo @ [ Lom sy s B | Loy BB saepns g e Jg [ oneoe
o

AENNENNNENENENENENENENENENENEN NENENFNEENEEEENENRNEEEEREg X

gin 0,0, 0| Normal 0,0, 1] L =1 | Perspective: ON | Select By Pick | -88.000, 42.000, 0.000
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2.1.3.5 Paths Explorer

After running calculations, all paths are listed in a table, with each path's distance (sound ray) batween
source and recear, and the number of reflections and diffractions within a path, displayed in separate
columns aR and D respectively. The Exced\ttenuation(at the frequency specified ifiest Frequency
field in theCalc Optionside paneljs also displayed in the last columnE&in dB.

By clicking on the name of the path in the table, the corresponding path will be highlighted in the
GeometryViewport for easy viewing, and vice versa.

P9 Olive Tree Lab Suite - Project 1 - O X

Gl

Start Page )5 Geometry Viewer

| Contiil
[ #.8 20Q Hae

P @A Tae

JaAEIaY (a] | =1y @a:mos L}
ANNNENENNENEEEEER %

),
l'l.lﬂ#;‘;
T

."ﬂ"l"l'lﬂlﬂl'ﬂ
T

EE T )
i,

e
T
1
i
W Larssitscitiss it

I,
{71
gy

ey,
iy,
FEzs;
i1
i
HI

Hﬂqdo ggﬂ suopdgy ajey vl aau) oalgn 5}.1 winoy @Jjamp:lx] Juo

[JU\Dd "l | 9ey sy e synsay r[ punoin ml aaeins K

Paths to Render Paths Info
(® {8l Paths Paths Detected: 2 Paths Selected: 0
) Selected Paths Paths Rendered: &
D Mame Distance m R D Time ms EA Real Imaginary ™
0 26.852 Q 1 78235 -20.25 -0.002246509457716266 | 0.002885
1 27429 1 1 79518 -2254 0.00269591214260833... | 0.000784
2 2744 1 1 79.952 -225% 0.00245324227419205... | 0.001336
3 28018 2 1 81634 2442 0.00025405798236838.. |-0.00225
4 32755 a 1 95.435 -28.23 -0.001208276235750418 | -0.00048... | ¥ |
— — — —
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2.1.3.6 Editing Plane

In order to set theediting Planeclick X, y or z depending on the plane you wish to view or &l#iing the
+/- buttons on the keyboardyou can movehe Editing Planeto the corresponding Mae set in the
Options> Viewport>Sizes>Grid Move Stéeld. Alternatively, if you wish to set th&diting Plane
according to an existing point or surface use the right click menu and $édeet Editing Plan@ption.

TheEditing Planecan be seen on th8tatus Bamt the bottom of theGeometry Viewport

Hint: the status bar displays a lot of useful information tfee user such aSnapTo Gridstatus (ON or
OFF) PerspectiveON or OFFShow GridON or OFFSnap tosurfacesON or OFF, which CAD Tool is
currently selected, and many more.

9 Olive Tree Lab Suite - Project 1 - X
File Edit View Database Updates Help
Geometry Viewer

v |
E
] >anos 4,]

NRNRNRNNRNRNRNENENEE %

Rendered : 3. 3
Snap to Surface: OFF | Show Normals: OFF | SisweR lons: OFF | 31,762, -0.148, 37,189
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2.1.4 Output Window

The Output Window ¢ Resultswill appear after unning PreciseRoom AcousticsQpen Plan Offige
Mapping and Polar Pldtalculations or by selecting it directly from th@ew menu. It will display the
results of these calculations in graphical and tabular form, allowing the user to perform a number of

actions such agnporting/exporting cures from/to clipboard/csv files.

TheOutput Window ¢ Resultsconsists of five tabs:

1 Frequency Domaindisplays Lp results in the frequency domain

1 Time Domaindisplays Impulse Response, Room Acoustics and Auralisation

1 Open Plan Ofte: STI vs Distance and Level vs Distance results

1 Mapping: displays the level distribution over an area and view mapping in 2D or 3D
9 Polar Plots displays the Level distribution vs Angle

TheOutput Window ¢ Resultswindow will be presented and described in more detail durivigdule5,

which will focus on calculations.

B2 Output Window - Results - O x
Frequency Domain  Time Domain  Open Plan Office  Mapping  Polar Plots
Curves: Import Curve (File) Export Octave Curves (CSV) | | Export Octave Curves (Clipboard) Export Third Octave Curves (CSV) | | Export Third Octave Curves (Clipboard)
Import Curve: (Clipboard) Octave Graph  Octave Table 1/3 Octave Graph /3 Octave Table
Uncheck Al Autoscale Log X Ads Autoscale Log X fxs
55 N . 50
g 50 & Hwﬁ\r/\l E g 40 F
= 45 1 E =
D @
3 40 % 1 3 0%
- -
35 t } 20 } } }
10" 102 10° 10 10 102 10° 10* 10°
Frequency (Hz) Frequency (Hz)
Export High Resolution Curves (CSV) Export High Resolution Curves (Clipboard)
Putoscale Log X feds
50 T
45 T
o 40 L ]
g 40
E
@ 35 +
-
30 +
25 | } .
10! 102 10° 10* 10
< 5 Frequency (Hz)
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2.1.5 Database
Olive Tree LalSuitecomes with a customizable database containing data for the various parameters of

the calculations. The Database comprises of two databases) Data and Project Dat®live Tree Lab
Suite also includes tools for manipulating the databases (mergingnégrating).

The local database is the master (default) database which is created when Olive T&éteabinstalled.
When creating a new project, the Local database will be copied to the Project Database. Therefore, any
changes made to the local ddiase will be copied to the project database when a new project is created.

The project database is projespecific and allows users to exchange projects which includes the relevant
database required for that particular project.

#7 Olive Tree Lab Suite - Project 1
File Edit View | Database Help
D B U Local Data o
Project Data

StartPage)/Geor Merging Tool
= - z —
.8 @OQIEZEZ*‘P@F?T/‘Z; -4
= - R
= IDXF

Each database can laecessed from the Database menu and consists of:

1 (Noise) Sources

Material Properties

Material Absorption Coefficients
Multilayered Structures
(Receiver NoigeCriteria

=A =4 =4 =4
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2.1.5.1 Sources

Sources contain various noise source spectra that can be used for eaclsofithes in your environment.

You can add/modify/delete sources and source categories fronDHiabase > Local/Project Dataenu.
More details on how to do this will be presented\todule 4

Source Categories

Sources (Local)

DO ;

Name Description Created By Created Date [l
Breaking of Structur... | Breaking Stud Parit... | PEMARD 10/02/2015 16:37
Breaking Out and L... | Equipment accordin... | PEMARD 10/02/201515:20
Breaking Road Surf... | Equipment accordin... | PEMARD 10/02/201517:37
Breaking Up / Cuiti Equipment accordin... | PEMARD 10/02/2015 16:29

Sources

DO & @ show

Graph

Name Ty

Breaking and Sprea. Poirtt (dB)

Created By

PEMARD

Created Date

ype
Breaking and Sprea.. | Paint (dB) PEMARD 10/02/2015 15:07

10/02/2015 15:07

Lp@1m

Level, dB

120

|

100

80

&0

40

20

0
10

Estimated Lp &t 1m free field Estimated Lp at 1m free field
B cpcirum LTS

Estimated Lp at 1m free field
. pn)

100 1000 10000
Frequency, Hz

2.1.5.2 Material Properties
Here you can create/modify/delete ddfent materials and their properties, as wad material categories.

You can do this from thBatabase > Local/Project Dataenu. More details on how to do this wile

presented ilModule 4

Material Properties Categories

DO®

Material Properties (Local)

Name Description Created By Created Date [l
2-Ground Types Ground Types PEMARD 10/02/2015 15:07
3- Porous Matenals | Foam or Fibre Mate... | FEMARD 08/02/2019 14:54
4 - Perforated Panels | Perforated Panels PEMARD 08/02/2015 14:54
5 - Building Materials | Building & Construc... | PEMARD 08/02/2019 14:54
6 - Metals Metals PEMARD 08/02/2019 14:54 9
Material Properties
@ ® @ Show Graph -
Mame Created By Created Date
W ome  owmmng
Parous G50-70/user 04/07/2015 15:16
Typical Refleclive Mat... | PEMARD 10/02/2015 15:35

Flate materials are calculated with 2 cefault thickness of 3 milimelers.

Export To Clipboard

Impedance | Abs. Coef. | SRI Tables

Material Imp Pa sfm

Feal

_ |

500 600K
400 I
400K
300 / ~
200 i E
/ 200K
100 /
0 0K
10 100 1000 10000

Frequency, Hz

—— Real --- Imaginary
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2.1.5.3 Material Absorption Coefficients
Here you carmcreate/modify/delete the absorption coefficients of materials.

You can do this from thBatabase > Local/Projedata menu. More details on how to do this will be
presented ilModule 4

= Material Absorption Coefficients (Local) = =
Material Absorption Coefficients Categories
OO® : 025
Mame Dsscm:mun CreatedBy Created Date
1b - Floors with Car... | Floors with Carpeting | PEMARD 10/02/2015 15:07
2a - Walls - Masonry | Masonry Walls PEMARD 10/02/2015 15:07 .
- Wals - Dry Typical dry paritori... | PEMARD 10/02/2015 15:07 A %
2c - Walls - Treatm... | Typical Wall Treatm... | PEMARD 11/02/2019 12:35 §
PP PV YT §
Material Absorption Coefficients P 0.1
DOE € & show N £
=1
Mame Dsscm:mun CreatedBy CreatedDate alw) z 0.05
Composition fl... | Compoesitionfl... | PEMARD 11/02:20191... | 0.05
Floortiles, plas... | Floortiles, plas... | PEMARD 11/02:20191... | 0.05 0
Glazed tle/ma... | Glazed tile/ma... | PEMARD 1/022081... |0 10 100 1000 10000
Frequency, Hz
Layer of rubbe... | Layer of ubbe... | PEMARD 11/02/20151... | 0.05 — Absorption Coefficient
Linoleum or vi__. | Linoleum or wi... | PEMARD 11/02/20191.. | 0.05
Marble /temaz. .. | Marble /temaz... | PEMARD 10/02/20151.. |0 Aw): 010
Needlecord 0... | Needlecord 0. | PEMARD 10/02/20151... | 015 [N’ESS- Slﬁtaﬂassiﬁed

2.1.5.4 Multilayered Structures
You can access the multilayered structures from Eretabase > Local/Project Dataenu and this is
where you can create/modify/delete multilayered structures.

= Layered Structures (Local) = =
%rené‘t)l.lres Categories Export To Clipboard (®) Front->Back () Back->Frort
Impedance | Abs. Coef. | SRI Tables
Name Description CreatedBy CreatedDate
1-Wall Stuctures PEMARD 13/02/2019 13:15 10K 5K
2 -Glazing Structures | Representative Glaz . | PEMARD 13/02/201513:15
3 - Bariers Representative Nois... | PEMARD 13/02/2019 15:21 1
- 8K =
4 -Validation Examp... | The example structu... | PEMARD 03/06/2015 11:22 R
4
E 7 5K
s i _
Layered Structures * | qoKk 2
DD® | OF soncwh | EZ
= 4K 3
Name Rw CreatedBy CreatedDate % 1 -15K
Gypsumboard under... |68 PEMARD 13/02/201513:18 = Il
2K H=
Dry Wall Cemertboa... | 59 PEMARD 13/02/201913:22 20K
Triple Gypsuboard P... | 57 PEMARD 13/02/201513:25 R__
Concrete Wall Cladd... | 60 PEMARD 13/02/2015 13:31 0K -25K
Perforated Gypsumb... |60 PEMARD 13/02/2019 14:35 1w J0U wLy LU00d
Absorbent Cladding |73 PEMARD 13/02/2015 14:43 Frequency, Hz
— Real === Imaginary

Doubleclicking (orclicking the Add or Edit button) on a multilayered structure will bringputhe
Multilayered Structure Builder This tool allows the calculation of the surface impedance of sefmite
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materials and multilayered structureand the sound absorption coefficient and sound transmission of

materials or structures.

Results may & exported in various formats for post processing and created structures can be saved and

used as structures in th@TLSuite environment.

More details on the powerful multilayered structure builder will be presentebdlodule 4
=) - |

Stucture Category: | 1- Wall Structures

Watenal Selection
Material Fiters

v

v Material Category:

Multilayered Structure Builder (Local)

2.850

[] Has Finie Size

1 @

4 - Perforated Panels

Perforated Metal Sheet 25% ®=6mm
Perforated Metal Shest 25% ©=8mm

Material Type: Perforated
Materials:
8% @=6mm ~ @ @ Parameter Value:
[t LR Panel Pedoration Rate 0.025
PERFORATED 2% Perforation Radius [mm] 05
PERFORATED 25%

Add Materal Layer | | Add Ar Layer

Layered Structure Editor
Smm 20 mm

Back . .
Brick 1 FELTFR
8%

4mm 13mm 4mm

5000
Pelolok
111 .0 -
)
Cement FOAM FR PERFORATE
Bocks-Ful 105 D25%

XV Xv Xv XV XV

Perforation Radius [mm]

Selected Layer
Parameter Value
Panel Perforation Rate 0.025

05

05050
o0
ooooo Clear Al

X
Total Width: 46 mm

Save New Structure

Material Imp Pa sim

50K

Export To Clipboard

@ Front->Back

Impedance | Abs. Coef. | SRI | Tables

© Back->Front

40K

Sass==

20K

30K

Apubeu

20K

20K

10K

L

100

1000

Frequency, Hz

— Real

=== Imaginary
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2.1.5.5 Receiver Noise Criter

You can access the multilayered structures from Brabase > Local/Project Dataenu and this is

where you can create/modify/deleteeceivernoise criteria.

More details on how to do this will be presented\todule 4

: 2 Criteria (Local)

Criteria Types
@O ;

Name Description CreatedBy CreatedDate
—
Noise Criterion (NC) | PEMARD 13/02/2019 12:20

NCB Balanced noise-crit... | PEMARD 1302720191227

NR Noise Rating (N... | PEMARD 26/02/2015 17-..

Qutdoor Noige Spe... |Outdoor Noise Spe PEMARD 10/02/2015 15:07 "

Criteria %
@ ® @ Show Graph - E’
Name Description CreatedBy CreatedDate ~ 3

Awenue Noise (Fro Moving traffic on a PEMARD 13/02/2019 15:52

Awenue Noise (Traf . | Indirect Avenue Ro_. | PEMARD 13/02/2019 15:43

Car Passing BNL - A car passing by for... | PEMARD 13/02/2019 15:51

Distart Highway B... |Distart Highway (at... | PEMARD 13/02/2019 15:42

Masking System B Noise Masking Syst... | PEMARD 13/02/2019 15:53

Middle of Old Town... | Middle of old town, ... | PEMARD 13/02/2019 15:46

Night Time BNL-5... | Night Time BNLE7 .. | PEMARD 10/02/2015 1507 |,

50

40

30

w
[

20

1000
Frequency, Hz

N EML spectrum NN BNL dB(A)

N ENL B

10000

2.1.5.6 Merging Tool

A merging toohas been introduced in the new version, under atabasemenu, which allows users to

merge their entities from their local database to their project database and vice versa.

Database Merging Tool - O X
b » « RAY
X uA d
ag® - B PROJECT DATABASE (Praject 1)
[ Source Categories [ Source Categories
= 7 Impedance Material Categories = Impedance Material Categories
[ Ground Type =) Ground Type
[ Hard Ground and Surfaces [ Hard Ground and Surfaces
|5 Perforated =) Perforated
I3 Plates [ Plates
|3 Porous [ Porous
= =
2.54cm (1- |n) glass wool, 24 kg to 48 kg/m3 (1.5 to 3.0 |bjft
2.54 cm (1-in) glass wool, 265 cm (1-in) airspace
5.1 cm {2-in) glass wool, 24 kg to 48 kg/m3 (1.5 to 3.0 Ibjft3
Brick unglazed
Brick unglazed, painted
Concrete block, coarse
Concrete block, painted
Large glass panels of heavy plate glass
Marble or Glazed tile
Flaster, Gypsum, or lime smooth finish on lath
| Absorption Coefficient Material Categories |1 Absorption Coefficient Material Categories
[ Criterion Types [ Criterion Types
[ Layered Structure Categories FPS 75.4; fwg. FPS 108.2 [ Layered Structure Categories FPS 96.1; Avg. FPS 1625
£ > >
Identical [751] Missing [0] Different [0] Additional [10]
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In order to merge data from the local database to the project database jysiuselect the data to be
merged on the left and you click on the button shown in red ci@py from Local Database to Project
Database In order to merge from the project database to the local, the same steps are used but this time
from right toleft.

2.1.5.7 Migrating Tool
Finally, aMigrating Tool is available for users to be able to migrate their databases fedmaTerrain 2.0
to OTLSuitein order not to lose angustomdata. TheMigrating Toolis located undeDatabase>Local

Data>Migrating Toomenu
Migrating Tool - F

Select Database C:Users‘user'AppDatatRoaming Olive Tn

Transfer Database
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3 MODULR ¢ INTRODUCTION MIDDELINGPARTL

3.1 OVERVIEW

After the introductory module on OT&uite we are now ready to get practical and create our first model.
In this modulewe are going to create an outdoor model consistofga building and a roadith cars

generating traffic noise We will import the image of the city area from Google Earth and then create our
model step by step.

3.2 (REATING THE MOREDUTDOOR

3.2.1 Import image
1. Launch OTBuite
2. Click orNew Blank roject.

The project contains by default a 100x1®90ground.

B 2CAQHFE AR

Qfcm| jereizc s BE W

3. Clickonceon the ground with the mouse to select it and pré&isLto delete it

To import our imageve should go to Google Earth and measure the dimensionkeofrhage for
scaling purposesWe havealreadyprepared the image for you and you can find it on your training
USBunder2-3 September2019\ Module 2named213 x 595 latsia theater
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4. Clickimport 2D rnageﬂ , Select the image file and set the dimensions of the imagas
originally saved in

28 50Q

Image Dimensions
Height: 213 e
Width: 595

5. PressZzoom/Fitbutton to see the image in owiewport.

e Z g
28 2 )He 7 hH AT
3.2.2 Import DXF
Now we are going to import a DFX file which contains the lines of our model.

1. Click onmport DFXbutton , go to your training US&nder 2-3 September2019\ Module 2
and select theOutdoor lines.dxt

2. Keep theUnits of the DXF aMeters, and for theTriangulation MethodselectSimple Hint: if
your DXF contains surfaces it is better to tleee Optimizedtriangulationmethod, to merge the
surfaces automatically for faster calculatiorSée screenshot on next page.
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DXF Import Settings

Units Selection
No units information was found in the d file. Please choose the units

that the df file is in.

O Milimeters O Inches
() Centimeters O Feet
() Kilometers

Scale Factor: |1

Trianguiation Method
® Simple

Each triangle is converted to a surface. Results to more accurate but
more time consuming calculations.

() Optimised

oTL merges surfaces for faster
in loss of some sound paths.

3. PresOKto import our DXF.
Nowyoucan see the lines of the building.

3.2.3 Draw the Ground

To drawour ground make sure that th8napTo Gridis set to OFF:i'Fﬁ, sothat our mousecursorwill
automatically snap on corner€lick on thdnsert Groundtool. First click on the first two corners of the

image to specify the width and then on the other corner for the length.

£8 2CQHF0 - HOARE

» Click to finalize ground width
Current ground width: 213.000 m
Start Point: 0.000 0.000 0.000

B End Point: 0.000 213.000 0.000
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1. Find theObject Treeside panelexpand theGroundsgroup and click on the ground to select it.

N

Goto the Groundside panel whergoucan set the properties of the ground.

3. You need to select a hard materi@o to Material Properties talselectl - Hard Ground and

Surfacescategory, and then select thBypical Reflective Material

4. Alternatively, you casselectCustom,set type toPorous 1 parameteand set flow resistivity to

20,000,000
5. Check thesSelectedcheck box

Flip all normals Add back sides
Is Active
Materal | 150 9613-2

| Selected

Database () Custom

Semi-Infinite Layer Impedance

Category: 1 - Hard Ground and Sudfaces

Material Properties | Layered Structure | Material Abs. Coeff.

Matenal | |50 96132

| Selected
[ (®) Custom

Semi-Infinite Layer Impedance

Type: Paorous 1 parameter

Mame: Typical Reflective Material v @
Convert To Absorption Coefficient
Flip all normals Add back sides
ls Active

Material Properties | Layered Structure | Material Abs. Coeff.

Convert to Absorption Coefficient
Flow Resistivity [Pa s/m2]: 20.000.000

6. To avoid visual problems, select the ground from the object tree, rigik ali the viewport, and

selectMake Transparent
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Copy Screenshot

Save Screenshot

Send Screenshot to Report
Move Editing Plane »
Delete Selection

Change Selection Color

Make Transparent

Convert Grounds to Walls

Flip Normals of Selected Surface(s)
Make Selected Surface(s) Double Sided

Send Te Origin

Clone Selected ltems

Group 5elected Items in Object Tree

3.2.4 Create Building Side Wallls
Now we are going to create the building. There several ways to do this and we are going to demonstrate
to you some of them.

Select thensert Walll==I tool from CADTooIsM‘.

Click on the first 3 pointas shown belowysing the left mouse click and then right click.
Move your mouse to the fourth point to specify the height.

You can also specify the heiglting your keyboard by typirip.

N\ e
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CAD Tools

kl‘;\' =t |z=m #IF‘@

D AT s o |1

PSS

"
\,/‘

Another easy way to create the walls is by extruding the lines.

-

5. Select all theemaininglines that are on the grountb form the baseline of the building.
6. Select theExtrudetool from the CAD Tools

CAD Tools

M=k B O e W mm DDA

N

Extrude the lineso a height of 15n.

Go to the Object Treeside panel and select the walls thaiu have created.

9. Rightclick on theViewport and groupthem together by selectinthe Mergewalls to one object
menu option.

©
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Start Page [RESE

Object Tree ax |
Displayby: | Group v
@ || Geometry(Entiies: 133)(Surfaces: 14)
©® (V] Images(1)
® [v] Lines(129)
® [V Grounds(1)(1)
@ v Walls(2(13)
v EE wall 1
v B w3

Save Screenshot
Send Screenshot to Report

Move Editing Plane
Delete Selection

Change Selection Color

Make Transparent
Merge Walls to One Object
Separate Walls to Multiple Objects

Convert Walls to Grounds

Convert Walls to Patches

Flip Normals of Selected Surface(s)
Make Selected Surface(s) Double Sided

Clone Selected Items
Select Object

Rendered  Excess Level (dBA): Ready Editing Plane: Origin 0, 0,0 | Normal 0,0, 1{L=1 Show Gric Group Selected Items in Object Tree
%50p. B M. [=Co. [@Ro.. [P Co [ O.. | SnaptoGrid: OFF Snapto Surface: OFF  Show Normals: OFF  Show Dimensions: OFF 263,015, 142.557-0m0er

[ Paths [ Messages |

10. Rightclidk on the walls category in th@bject Treeand selectRenane to rename the category
to Building Side Walls

3.2.5 Create Building Roof
Now we are going to create the roof slae will create the roof in two parts. The second parthe

roof is going to be inactive.

Firstly, we will create the small external parttbé roof.

1. SelectCreate Surface on Existing Poiritem CADTools.
2. dick on all the corners of the roof once (as show belmwhe order specified belowRight click

to finalise the surface.Please be careful to select the lowgresof the roof.

el i
£8 sOAH I HOARS

CAD Tools

8 o) ] 0o 0 &0 ¥
N

Qfkm| jew=ica BH
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3. Now select the surface and extrude it to a height of.8Jsethe keyboard to typé.5and
pressknter.
4. In the same way create the second part of the roof, as shown below:

5. Select the second pbof the roof and extrude it to a height of Orb as well.

6. Make this part of the roof inactive by unchecking teéActivecheckbox in the wall side panel.

7. Using theObject Treeselect the newly createdurfaces and change their coloy using right

clickandChange Selectio@olour.

Rename thaVallscategory toRoof Slab

9. Double click omne part of the roofto enablethe Wallsside panel

10. Dock the window and select tHauilding Side Walland theRoof Slabfrom the Object Tree.

11. Make sure that thel'ypical Reflective Materiak selectedr a custom material with 2000,000
flow resistivity.

o

3.2.6 Create the Road
For visual purposes we will create a road and make it inactive.

1. UsingCreate Surface on Existing Poirdéck on the road lies corners and then right click to
create the surface.

2. Select the newly created surface and changealsurto black.

3. Slect thesurface again and preg§gyUpon your keyboard

4. Move the entity 0.05n up. We are doing this just for visual purposes, widwoverlapping with
the image.
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5. Double tick on the road and using th#allsside panel set this surface inactive, by unchecking

the Is Activecheck box.

Wall 1

Flip all normals Add back sides

4 [] Is Remedial

Material Properties | Layered Structure | Material Abs. Coeff.

| Selected
(@ Database () Custom
Semi-Infinite Layer Impedance

Category: 1 - Hard Ground and Sufaces W

Mame: Typical Reflective Material W @

Convert To Absomption Coefficient

Impedance | Abs. Coef. | Tables
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6. Go to Object Treeside panel and rename theew Walls category toRoad

3.2.7 Create Buildin@olumns

The last part of our model will be the building colummke lines of the first column are included in our
drawing, so we can extrude them and create our column. We lsilldemonstrate the use of théreate
Cylindertool. Becaus®f the image the lines may not be noticeable so please usesdtheenshobelow

to locate them:

=

Zoom in using the middle scroll button of your mouse to see the lines clearly.

Go to theCADToolswindow and chase theCreate Cylindetool.

3. dick on thecenter of the column base, typert to specify the radius of the column and press
Enter.

N

4. Type 15m and press enter again to set the height of the column.

&

Now to create the rest of the columns we are going to clone the first one.

5. Go tothe Viewport > Sizesab of theOptions side panel and set the cloning distancesXy =-
12 and z=0in the Clone Distance Along,Xlone Distance Along &hdClone Distance Along Z
fields respectively
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Opticns

Sizes Colars

Viewport | Values

Excess Noise Level Meter

Grid Size: 1.000 = m
Snap Step: 1.000 = m
Entity Move Step: 0500 = m
Grid Move Step: 1.000 = m
Picking Radius: 10 = pixels
Source Sphere Radius: 0500 = m

Clane Distance Along X;

Clane Distance Along Y:

Clone Distance Mong £

Viewport Points Size: 1 = pixels

6. Select the first column and right cligk the viewport, and pres€lone&lected Items Repeat
that with the second column to create the third.

Copy Screenshot
Save Screenshot

Send Screenshot to Report
Move Editing Plane
Delete Selection

Change Selection Color

Make Transparent

Separate Walls to Multiple Objects
Convert Walls to Grounds
Convert Walls to Patches

Flip Mormals of Selected Surface(s)
Make Selected Surface(s) Double Sided

Send T Origin

Clone Selected Items

Group Selected Items in Object Tree

7. Select the 3 columngom the Viewport and open theObject Treeside panel. You can see that
they are alrexdy selected in th©bject Tree
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Object Tree +x | /T Conf1
s [Gow = CR—
i I £6 2oAHeFl - heMEe
@ || Geometry(Entities: 139)(Surfaces: 102) —
® [V] Images(1) o -
® [V Lines(130) - z - , =
® [V] Grounds(1)(1)

® [V Building Side Walls(1)(13)
® [V Roof SIzb{2)(27)
® [V] Road(N)(1)

[V/EE Clone of Wall 2
|/ Clone of Clone of Wall 2

L el oy
Rendered  Excess Level (dBA): Ready Editing Plane: Origin 0,0, 0| Normal 0,0, 1|L=1 Show Grid: OFF  Perspective: ON  Select By Pick
... [BAM...|=C... =2 0.0 elect Object  Snap to Grid: nap to Surface: ow Normals: ow Dimensions: ow Directions: i
£%0.. M. |=cC R..|pC 0. Select Obj S Grid: OFF S Surface: OFF  Show N ls: OFF  Show Di OFF  Show Di OFF

8. Rename thaValls category toColumnsand go to walls side panel to make them inactive as well.

3.2.8 Add the cars (line source)
' FGSNI F RRAY 3 (i KySu wil dekd tdiatld/adhasé solréefredevhiplidg the traffic on the road.

Line sources are grouped as one entity. You may ungroup them to several sources by right clicking on
them and selecConvert LineSource to Individual Sourcesbut please note thathis is irreversible and

you cannotchange back to line source if you uagp them.You would need to delete them and redraw
aLine Source.

1. Select theAdd Line Sourc&om the left side of the toolbar.
2. Click on the two points shown below

F Start Point: 283.917 7.998 0.000
Current Point: 230.500 147.000 0.000
Length: 148.912 m

September, 2019



Olive Tree LalSuite Training Course

3. ThelLineDivision Methodwindow appears.
4. Set the height of the receiver to be 0.05 (the car tires height) and the distance between the

sources to be 25 m.
Line Division Method

Object:

Angle:

wn
[

> | degrees

(@) Divide by distance
Distance: 25.00{=| m

Start Poirt Height:

p.0s0 =
End Point Height:
0.050 =
QK Cancel

5. TheSourceside panel appears.
6. Dock it and change th8D Representationto Car.

s Active Clone Source Type

Position
X Ais:  210.378

¥ Ads: | 6.280
£ Feds: |0.050

4F 4F 4F

150 Settings

30 Representation:
Car

MNone
Man
Large Aircondition

PA Sﬁem

Chiller

Compressor
Generator

Pump

Large Dodecahedron
Small Dodecahedron
'Wind Turbine

Truck

7. Select theMlove/Rotate Selectiortool from CAD tools. @
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8. IntheRotatetab of theMove/Rotate Selectiorwindow select theRotate on Pointoption and
set theRotation Anglefield to 69 degrees. Then select the lines source from\tissvport and
click the blue anttlockwise arrow to rotate the car 3D representations along thais.

Move / Rotate Selection

Move | Rotate
_—
() Fotate On fds

nnnnnnnnnn

Ak [4r] 4
Ak [Ar] 4

Pick Edge

Fick 2 Points

Cl|o

¢[2l¢[2]©)?

() Rotate Towands a Point

Pick a point

3.2.9 Add Receiver
Next, we will need to place a receiver in our model.

1. SelectAdd Receivertool from the left toolbarin the viewport.

2. Place a receiver anywhere on the viewpgaftyou are unable to see it, just select it from the
Object Tree

3. Go tothe Receiverside panel andet the following coordinates:

T Adve 30 Area Mapping

£ 2CUH»FY _HOATE@® Foam

ZAds: 13500

Tpe:  NR v
Name:  NR-30 h @

NR-30

X =285
Y =91
Z=135

4. The receiver i§.5 m away from any surface and using that receiver we are going to calculate
the noise of the car that affects tHauildingwhen the window is open.
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3.2.10 Insert Barrier
Just for demonstration purposes we are going to add a barrier. There is no barrier in the area but it may
be needed.We ae going to solve this projectathe 29 day of the training.

1. Selectthe Insert Barriertool from the left toolbarin the viewport.

2. Select the first point you would like to start your barrier from and the second point where you
would like it to end. The height definition is then enabled. Manually tyfgairfor the height and
Enter.

3. After drawing has finished, thBarrierside panebppears. Using thBarrier side panel we can
change the shape, the height, the width and the material oflib&ier.

4. Change the shape of the material to lgand the angle to be 135 degreeghenghould be
facing the road, depending on whether you drgaur barrier from left to right or vice versa,
you may need to change the angle-i85 to reverse the angle.

You can also change the shape of the barrier by right clicking on the bardeetecting the desired
shape:

Copy Screenshot

Save Screenshot

Send Screenshot to Report

Mave Editing Plane 3
Delete Selection

Change Selection Color

Make Transparent

Send Te Origin

Clone Selected ltems

Group Selected ltems in Object Tree
Make Barrier Infinite

Convert To: Thick |

Convert Ta: Thin |

Convert To: Thick M

Convert To: Thick &

Convert To: Thick T

Convert To: Thin T1

Convert To: Thin &

Convert To: Thin T
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Iz Active

Shape | Material

Bamier Shape
I" Bamier v

Distances:
H: 6.000

W: 63.891

Ak A A
=]

= 13.000
Angles:
W |30.0

L

Degrees

3.2.11 DefineSource Spectrum

The last step of the modeling is to assign the source spectrum of the cars in our line souare.
detaileddatabase demonstration is going to take place later. For now, we are going to add a new
source spectrum and save it in the projelatabase.

1. Select the line source $bat the Sourceside panebppears Click on the smat button to add a
new entity in the database.

Source Type

Category: | Various Noice Sounces ~

Name: Flat Spectrum Moise Source ~ ﬁ @
Lp1mff dB: 83.3 Lp1mif dB{#): 80.8

2. A window appears, click dmport From File,go to your training USBnder2-3 September
2019\ Module 2and selet the Custom Traffic Noise (pressure}vfile.

3. Name the new source spectrum &sistomTraffic Noiseand save itn the Various Noise
Sourcescategory.
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Tom SPL dB: 143 dBA)Y 118 Gan: - | [+ i
Lpat Tmwith Esimated

Frequency H)  oround DI (dB) Lovel at m
estimated @)
- 2 EB ] %6
315 %6 0 %56
4 %6 0 %56
50 04 0 04
=) 04 0 04
) 72 0 873
100 04 0 04
125 72 0 873
160 72 0 873
200 818 0 818
250 BE 0 BE
315 BE 0 BE
400 74 0 74
500 74 0 74
620 74 0 794
0 72 0 782
1000 72 0 782

import From File ’ Import From Clipboard

Export To Clipboard

New Source (Project)

Type of input value

(@) Pressure O Power () CLF File

Source Category:

Source Type: Poirt (45) v

Recsiver Heigi 0.00 Sm

Seurce Height: 0.00 Hm

Horizortal Distance: 100 2m

Source: Name: Custom Traffic Noise

Dirsctivity Fie: n
Reset Spectrum

Description

Temperature (Celcius) 2 5

Huridity (%) 60 =

Amospheric Pressure (Pascals): 101325 B

Set as Defaul: m}

Updats Local Databass: []

Save Cancel

(®) Matenal Parameters

Semiinfinite Layer Impedance

Various Noice Sources v (@) Database

Database Material
Category: |1 - Hard Ground and Sufaces

Hame: Typical Reflective Material

Impedance | Abs. Coef. | Tables

maCY . |

) Custom

1.200K I
W‘DDDK\ 200K
2000
£ Fen
& | Ko -
B3 ek g
- & ,‘\ L H
£ 400K 1 =
= \ 1.000K
= H
2008 1.200K
0K -1,400K
10 100 1000 10000

Frequency, Hz

4. Select the newly added spectrum from the side panel to be the spectrum of the line source.

Source Type
Category:

Mame:

Warious MNoice Sources

Flat Spectrum Moise Source
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4 MOoDULB ¢ INTRODUCTION MIDDELINEPART2

4.1 OVERVIEW

In this modulewe are going to create our model which is a library with a study rodfe.will design the
library roomas a separate projetd make the design process slightly easier but the samega®can be
used in the integrated modeds well We have created a project for yao use, since it containte
database we will be needing for this module. On your USB, siie@-3 September2019\ Module 3
folder and operModule 3.otlt.

To make sure we all have the same project, gDatabase> Project Data> Mulitlayered Structuresand
make sure we have thieibrary Structurecategory available.

4.2 QREATING THE MOMAUBRARY STUDYROOM

4.2.1 Create the Floor and Side Walls
In order to start ceating the library room, we will import the lines, as we did in the previous module.

1. Selectimport DXFrom the toolbar on the left of the viewport.

2. Go to2-3 SeptembeR019\ Module 3 andselectLines.dxfand selecSimpleTriangulation in the
Import settings.

As soon as the lines have been imported into the viewport, we can start drawiriidpttéey .

3. Startby creating the floor. Click on tf#napTo Gridbutton to set it to OFF, so that our mouse
cursor will snap on the corners of the lines.

4. Using theCreate Qurface onExisting Points tool, click around the perimeter of the floor and then
right click to finalise¢he surface.

Hint: You can use the Zoom (mouse scréln CTRE middle mouse buttorandRotate(middle
mouse button) tools to change your view accordingly while clicking on the corners.
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To create the room, you can use the Extrude tool to extrude the floor to the height of the roof, but we
will demonstrate the long way round to familiarise youwsome of the CAD tools available for you to

use in other projects you may come across.

.ST2NB ONBIlIGUAY3a GKS aARS

gl fta

f SGQa YSFkadNBE GKS

1. Using theMeasure Distance From Point To Point tool click on two vertical corners. A popup
window will appear displaying the height (distance). Now we know that the height of the room is

2.85 m.

Distance Evaluation

Point 1: 26.953 0.004 0.000
Point 2: 26,953 0.004 2.850

Distance: 2.830 m

Yes

Would you like to keep this measurement in the viewport?

Mo

2. ClickYesto keep the measurement in the viewport. Yoan always remove it using thieggle

Dimensioning Layer Visibility Try it.

3. We can now start drawing the walls. SelestertWall and click on the two corneit the far end

fAYS 2F 2dzNJ g f €
the floor to create more walls, but for the time beinghit click to finish the wall base line.

2F (GKS Ff22N®» ¢KI G4Qa

iKS

ol as

4. Drag the mouse upwards to define the height of the wall, or manually type 2.85 and press enter.

Your wall is now created atreeightof 2.85 m.
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6. UseCreateSurface onExisting Points to create the wall which surrounds the door.
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BSF2NBE ONBIGAYy3a GKS NBad 2F (GKS gL ffa Ay 2dz2NJ Y2RSE
us to identifythem later on in the project, and change their colour.

7. Enable theDbject Treepanel,locatedon the left hand side of your scregand dick on theAuto
Hidepin to dock the window.

Object Tree @(

Display by: | Group b

() || Geometry(Entities: 30)(Surfaces: §)
() |+#| Lines(21)
@ [ Walls(3)(%)

Inthe Object Treavindow. Click on the O symbol next tdNVall category to exand it and see the entities.
dicking on each entity will zoomtmthat entity in the viewport.

8. Selectthe Floorin the Geometry Viewer, and the corresponding wall will be highlighted in the
Object Tree

9. Right clickon the wall corresponding to the floor in the Object Trardthen selectAdd Selected
Items To Group Thismoves the enty into a new category nameGroup 1

10. Rightclick on the ategory, press renamand change its name teloor.

11. Thenright click on theWallscategory and change its name 8de Walls

Object Tree

Display by: | Group W
() || Geometry(Entities: 30)(Surfaces: 9)
() || Lines(21)
(@) [ Floar(13(1)
vIEE Ve

B

NS S9SN S

4.2.2 Create the Door
As a next step we will create the door of the library.

1. Drawthe door of the room using thinsert Walltool.
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-0.232, 11.037, 0.000

2. Go back to theDbject Treeside panel and rename the newalls category toDoor and change
its colour.

4.2.3 Create the Ceiling
Next, we will draw the ceiling.

1. Using theCreate Qurface onExisting Points tool create the ceiling of the room.

2. Go back to the@bject Treeside panel and rename theew Wallscategory toCeiling

- Object Tree
Disioy by
O] Geometry(Entities: 32)(Surfaces: 11)
® [] Lines(21)
) [ Floar{1)(1)
O [V Side Walls(8)(8)
® [v] Door(1)(1)
® [v] Ceiling(1)(1)

3. Inthe viewport select the ceilingress right click and selddake Transparent or disable it from
the Object Treeso that we ae able to add other entities inside the roomlf a surface is
transparent you can see and draw behindlftyou want to select this surface you can do so from
the Object Treeor if you change t&Vireframerender modeyou can select the surface lines.
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4. To remove the transparency from the ceiling, right click on the selected surface in the view port
and selectMake Opaquerom the menu.

S

Copy Screenshot
Save Screenshot

Send Screenshot to Report
Meove Editing Plane 3
Delete Selection

Change Selection Color

‘ Make Opaque |

Convert Walls to Grounds

P Convert Walls to Patches ){

Flip Mormals of Selected Surface(s)
Make Selected Surface(s) Double Sided

Send Te Origin

Clone Selected ltems

Group Selected ltems in Object Tree

L

5. The transparencganalsobe removedusingthe Object Treeside panelGo toObject Tree
change theDisplay byto Transparencyand select the transparent wall und&ransparent
category. Theneitherright-click in the viewport and seledake Opaquerom the menu or
drag the Wall into thé@Opaquefolder in theObject Tree

Display by: | Transparency W

(=) || Geometry(Entities: 32)(Surfaces: 11)
{(¥) |W| Lines(21)
@[] Walls(11)(11)
(¥) || Dpague(10)(10)
(<) || Transparent(1)(1)
= Wall 11

4.2.4 Correct the Normals

Following on, we should correct the normal of the room. It is important that all surface normals point
inside the roomfor the AreaandVolumeand consequently all related results to be calculated correctly.
Normalsarethe active sids of surfaces in a model, indicated as cones.-Slded surfaces enable correct

path calculations only if a sound ray reaches it from its active side (shown by the normal). Reflected sides
will be displayed as opaque and the nailective sides will be dplayed as transparent. Double sided
surfaces are shown as opaque
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1. Go to CAD tools and click dmto Correct Normalslll button to correct oursurface normal
(This tool attempts to corre the rormals, butthe user must still check the surfacermals to
make sure they are corrected and make any necessary changes if required.)

2. Go to CAD tools and cli@how/Hide Normals Il or N for shortcut Now we can see the
Normals of the surfaces.The nonreflective si@ of the wall is transparent and the reflective is
opaque.

3. To correct a Normal, rightick on the surface and seleletip Normals of Selected Surfa

4. To exit from this mode we click @how/HideNormalsbutton or N for shortcut

5. Change the colours of theloor and SideWalls groups in theObject Treeto make the model
easier to see.

6. Makethe ceiling transparento easily draw tle entities in the room.

4.2.5 Create the Columns
Within the room there is a number of columns which need talbsigned.Before drawing the columns
change the wall&olours to make it easier to visualise the interior of the room.
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1. To create the columns in the room, rtiple select the markers outlinintpe columns and then
using theExtrudetool, drag the mouse downwards and type 2@®ing the height of the rooin

and press enter.

2. PressShow/Hidenormal.

3. The normal of the columns should be pointing towards the room. Should any of the columns have
the wrongnormals,select thecolumn, right click and pre$dip Normals of Selected Surface(s)

Copy Screenshot

Save Screenshot

Send Screenshot to Report

Move Editing Plane

Delete Selection

Change Selection Color

Make Transparent
Separate Walls to Multiple Objects
Convert Walls to Grounds

Convert Walls to Patches

Flip Normals of Selected Surface(s)
Make Selected Surface(s) Double Sided

Send To Origin

Clone Selected ltems

Group Selected Items in Object Tree

In orderto closethe top and the bottan of the column we can use thasert Rectangldool. This tool
works likelnsert Wall but it createshorizontal surfaces.

4. Using thelnsert Rectangléool click on the 3 corners of the small square to create the surface.

5. Qreate the remaining surfaces on the top of the columns and correct their normals. (The normals
have to face out of the column).

Now wecan clone the rectangles to create the columns bottom.
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6. Go toViewmenu,enable theOptionsside panel and dock the window
7. InViewport > Sizeschange the cloning distance fields to the following
Clane Distance Along X: 0000 = m
Clane Distance Along 0000 = m
Clone Distance Mong Z: 2850 (5 m
8. Select all the top surfaces usi@F Rland press rightlick and clickClone Selectedtems.
9. Go to theObject Treesidepanel, expandhe Wallscategory and by usingTRIselectall the walls

which are namedlone of Wall xright clck on the Viewport andelectFlipNormals of Slected
Qurface(s)to correct thaér normals as well.

10. Now click on théVallscategoryin the Object Tredo select all the entities in that category. Right
click in the viewport and seledflerge Walls to One Objectand thenchange the name of the
Wallscategory toColumns

4.2.6 Create a window
The next step is to designsndow on thelargerwall. The window starts In from theleft-handside of
the wall and its width is 20 m. Its height is 1.5 bsing the grid will assist us in creating the window.

1. Go tothe Viewport > Sizesab of the Optionsside panehgain and change the field Gfrid Sze
to 0.5andthe Snap Stefo 0.5 as wellWe are changing these values bese of the size of the
window.

Options B X
Viewport  Values Excess Noise Level Meter

Sizes  Colors
Grid Size: 0500 = m
Srap Step: 0500 = m

In order to make things easier for us we will change the origin point and move it to the bottom of the left
hand side of the wall.

2. GototheCAD tools again and select timsert Pointtool. @

3. Zoom in and move the cursor close to that corner and OTL will snap on that corner.
4. Place the point usipthe left click of the mouse.
5

PressEsco exit fromInsert Pointmode. To enlarge the size of thaoint, increase the/iewport
Points Sizdield in the Optionsmenu.
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6. Select the pointright click and selectendTo Origin That will move all the entities ghat the
point will be at the origin point.

7. To place the grid on the wall rigblick in the viewport, seledflove Eiting Planeand thenMove
To Planar Surfacand click on the wall. Alternatively, there istaortcut for this by pressinGon
the keyboardand then clicking on the wall, or just pregs change the Grid axis.

Copy Screenshot
Save Screenshot

Send Screenshot to Report

Movwe Editing Plane 3

Move To Planar Surface

Move Plane Origin To Point
Offset Plane...

8. If you want to restore the grigbosition, just clickZ (X and Y can also move the grid on each
Cartesian direction).

Nextwe will create a hole in the wall and place another surface.

1. Enable theSnapTo Gridto make it easier for us to create the hole.

2. By usingCut Surfaca‘ move your mouse to the point 1.000, 0.000, 1.000. There is always a
tooltip at the bottom of theViewport to help you.

3. Click there and then click on the point 1.000, 0.000, 2.500. Tdlgpavill also inform you that
the Current Lengths 1.500m.

4. Then move your mouse to the right, until the mouse reaches thet21.000, 0.000, 2.500. The
Current lengthwill now be 20m so click there for a third time.
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5. Then move your mouse 1.5m downttee point 21.000, 0.000, 1.000 and click again.

6. To close the box go to the starting point (1.000, 0.000, 1.000) and click again. Finally, right click

to finalize the cut.

b2¢ | K2fS KIFIa 06SSy ONBIFGSR Ay 2dz2NJ gl ff o

7. SekctInsert Rectanglérom CADToolsandcreate thenew surfacen the place of the hole

8. PressZto restore the grid as it was.
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9. Go to theObject Treeand rename thaValls category toWindow.

10. Change the colour of the windgwand check thé&ormals

[ SGQa NB

11. Open again th®ptionsside panel and change théewport Points Sizéo 6 pixels. This will help

us in the next steps of the project.

4.2.7 Insert the Bookcases

The following step will be to drasomebookcases within the librarfeach bookcasghould havea width
of 1m, lengthof 3.5m and heighof 2m. The bookcases will be 2m apdrom each othei(from the centre

of one bookcase to the centre of the other)

1. Selectinsert Pointfrom CAD Toolsnd place the point randomly anywhere in the viewport.

2. InthePointside panelset the coordinates of the point to be x: 11, y= 7.5, z=\W@will use this

point to create the first bookcase.

3. Using thdnsert Rectangléool, click on the starting poinwhich is the point that we have seth¢
second point is In to the rightq alongthe x axisDrag the rectangle towards the right (x axis),
manually type Im and enter. Next drag the length of the rectangle towards the middle of the

room (y axis), typeni3.5m and enter
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4. Extrude that surface to a height of 2m.
5. Right dick on the bookcase and seleggparateWalls toMultiple Objects.

6. Make sure that the armalsof the box are facing outwards. If a Normal is reversed select the
surface, right click and seleEtip Normals of Selected Surface(s)

7. Slect the two big surfaces of the box (usi@@RIclick on both surfacgsandpress right click and
mergethem togethe (these surface are going to have the same absorptive material).

8. Using theObject Tredfind the other 4 surfaces of the box antergethem together as well.

9. Tocreate the other bookcases we will clone the fiosie. Go tathe Optionsside panel and set
the Clone distance along ¥eld to 2 and theClone distance alony and Clone distance alongd
fieldsto zero.

10. Slect the surfaces of the bookaspress right click and pre€$one selected Items
11. Select the second one and do the sato create the third bookcase.
12. Repeat 3 more times to create all the bookcases.

In the Object Tree expand théNallscategory and you can see all the clones of the bookcases which are
named adNall x, Clone of Wall xClone of Clone of WaldX S i O @

13. Select all the clones cornpesnding to the same Wall number
14. Right click in th&/iewport and mergethem together.
15. Repeat for the rest of the surfaces

16. In the end, you shoultdave oneobjectin the groupwhich contains the two big surfaces (side
surfaces) ofall the bookcases, and onmgbject which contains all the other surfaces of the
bookcases.

17. Change the colours of the two walls.
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18. Rename thaVallscategory toBookcases OurObject Tree will now look like this:

Display by: | Group -

(@) | Geometry(Entities: 37)(Surfaces: 168)
Lines(21)

Floor(1)(1)

Side \walls(4)(8)

Doar(1)(1)

S
<

Ceiling(1)(1)
Columns(1)(30)
Points(3)
Windaow(1)(1)
Bookcases(2)(36)

ICACRORONONCNOCKO
<lle][e] e[«

4.2.8 Insert the Desks
The next step is to add the libradgsks. We are going to use the readpde desks that OTL provides.

1. GotoCADToolsand select theénsertLong Layoutbutton “"" and add the layout owsideof the
NE2Y 42YSG6KSNB® Li R2SayQid YIFIGGSNI 6KSNBE @&2dz L

UsingInsert Pointadd the point anywhere in the viewport.
St the following coordinates in the Point side panel: X= 20, Y=1.8, Z=0.750

Selectthe desk, rightlick andSeparatéWalls to Multiple Objects

o & e DN

UsingSelectBy Box > All EnclosedEntities select from left to right the first 3 parts of the desk and

delete them (pres®ELbutton):
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6. Using theSelectBy Box again, selecAll Entities, select the remaining desk entities amerge
them together.

7. Make sure theSnapTo Grid is disabled.
8. Select the desk and usiiMpve Rlected Objectsﬂl or its shortcutM, move it to the point that

we have already set. While moving the desk, please naeybu will need to zoom in close to
the point to be able to accurately select the poftite dZ coordinate should be zgro

T Conf1 |

£8 20QHSFN HOARS

Moving 1 entities
Distance to move: 10.429

Rendered  Excess Level (dBA): Ready Editing Plane: Origin 0, 0, 0| Mormal 0,0, 1|L=1  Show Grid: ON  Perspective: ON

Move Selected Objects Command  Select Object  Snap to Grid: OFF  Snap to Surface: OFF  Show Normals: OFF
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9. I £ ¢ idKS I?Sé‘[ adzNFI 0S8 IINB 06é& RSTlLdzAZ 0 R2dzof S aa
Normals.

After adding the desksye are going to add the receptionidesk

1. Clicklmport DXFbutton and select your USB sticknder the 2-3 September2019\ Module 3
folderthere is a file name®esk.dxf Slect it and pres®©pen In theDXF Import Settingvindow
selectOptimizedmethod and pres©K

UsingSelectBy Box >All Enclosed Entitieselect the all the desk surfaces.
Right clickand Merge Walls to One Object

To mowe the desk we are going to usdove/Rotate Selectiortool.

a > 0N

In theMove tab =t the distance tdb.5m, select the desk and move it to the positivdirection
one step.

6. To rotate it,go to theRotate, click onPick Edgeand select the vertical edge on the right hand side
of the desk.

7. Set theRotation Angleto 90 degrees and rotate #nti-clockwiseby clicking theRotate Anti
Clockwisebutton.
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Move / Rotate Selection EX| Wleve / Faie SaEstor
Move | Rotate Move | Rotate
Retation Angle

o Rt On s
1 1 Rotation Auds:
X1: (2451 sm X2 (2451 H m
Yi: 1857 “m Y2 1857 “m
Z1: (0.000 =m Z2: (0.750 = m

& e >

Pick 2 Poirts

(©)o

() Rotate On Point

ked ked Lk

(] Rotate Towards a Paint

Pick a poirt

8. Now close that window.

9. Go to theObject Tregpanel and rename again th&allscategory toDesks Change the Selection
colour of the both desks.

Our model now looks like this:

o Pl ATl A

RIS
2

R

UL

4.2.9 Assign Materials to created entities
After we have placed the walls and the entities inside the roem are going to assign the materials of
the entities. More details on how to use the database will be presented in the next module.

1. Select theFloorfrom the geometry view, double click ihd the Wall side panel will appear.

2. Dock the side panel.
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3. Select theLayered Structurdgab, and then select th&ibrary Floorstructure under thelibrary
Structurescategory.

4. Click on theselectedcheck box to apply your selection.
5. From the ObjectTree side panel select the transpare@eiling

6. In the SideWalls side panel, under thé.ayered Structuredab, select theLibrary Structures
category and from that category tHabrary Ceilingstructure.

7. Check theSelectedcheck box to apply the selection.

8. Do the same for th®oorand select the ibrary Doorstructure.

9. For theSide Wallsand theColumnsselect thelLibrary Side Wallstructure.
10. For theDesksselect theDesk Materialstructure.

11. For theWindow select theLibrary Window structure.

12. For the side surfags of the bookcases select thérary Booksstructures.

13. Finally,for the remaining surfaces of the bookcases selectliibeary Bookcasestructure.

4.2.10 Add Receivers
Now we need to addour receivers on the vertical lines near the big desk (Click Add Receiver and then
click on the base of each line):

1. In order to add a receiver, click @&wdd Receivefrom the left toolbar of the viewporand then
click on the top of each linélake surethe Snap To Griéind Snapto surfaces options are set to
OFF.

2. Select the 4 receivers andtine Receiversside panel select the noiseiteria of the receivers to
be NR35under theNRtype.

September, 2019



Olive Tree Lafuite Training Course

2.5.10Add a Noise Source

The final step is to add theoise source.

1. dickthe Add Noise Sourcbutton and then click at the top of the lingext to the small deskIn

the Sourcesside panel change the 3D Representation to man.

ls Active Clone Source Type

Paosition

X Pds: 2057
Y fods: | 2.800
Z fedz: 2273

Directi
K hds:  (1.000
i fas: (0.000
£ Rgs:(0.000

Degrees

AR AF A
AR|AF[A)

Phase: 0

4k

150 Settings
3D Representation:

Source 1 1 x

Large Dodecahedron (v

Lange Aircondition
PA System

Car

Chiller

Compressor
Generator

Pump

Lange Dodecahedron
Small Dodecahedron
Wind Turbine

Truck

None I

2. Finally, select th&peeclttategoryand then theAverage of female andhale speectcontribution for

the source.

150 Settings
30 Representation:
Man

Source Type

Category:  1.Speech - OPO sources

Mame: Awverage of female and male speech

Lpimff dB: &0.8 Lpimff dB{A): 574

St

MO0,

You can find the final project und2f3 Septembe2019\ Module 3\ Module 3 Finished Project.
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5 MoDULE ¢ DATABASES AMULTILAYERSDRUCTURES

5.1 OVERVIEW dPATABASES

Olive Tree Lalsuite (OTLSuite)comes with a cusmizable database containing data for the different
materials, structures, noise sources and receiver criteria that can be used when modellib§uitealso
includes tools for manipulating the databases (merging and migrating).

The Database system conges of two databased.ocal Data and Project Data.

Open aNew Blank Projecto see how the Database works.

#7 Olive Tree Lab Suite - Project 1
File Edit View | Database Help
D ﬂ U Local Data o
Project Data

StartPHQE)/GEﬂr Merging Tool
- s RCRE
%8 SOQ eI ¢
e M A0~ : M
g a @ k___} - LI -
=G

5.1.1 Local and Project Databases

The local database is the master (default) database which is created @FieBuiteis installed. When
creating a new project, the Lodaatabase will be copied to the Project Database. Therefore, any changes
made to the local database will be copiedth® project database when a new project is created.

The project database is projespecific and allows users to exchange projectgtwincludethe relevant
database required for that particular project.

Each database can be accessed fromDhtabasemenu and consists of:

(Noise) Sources

Material Properties

Material Absorption Coefficients
Multilayered Structures
(ReceiveNoisg Criteria

= =4 =4 -4 =4
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5.1.1.1 Sources

5.1.1.1.1 Overview

When adding a noise source in your model, you can select a source type from a list of predefined sources
in the sources side panel. These predefined sources contain various parameters and noise source spectra
that can be used for each of the sources imyenvironment. All this source info is stored in the database

and can be accessed and modified from Betabase > Local/Project Data > Sourcesnu.

Fornow,f S Q& SQoudSesgfroniithie Broject Data

;i Sources (Project) = =
Source Categories Lp@1m
- 120
Name Description Created By Created Date Lol 108
Breaking of Structur... | Breaking Stud Partt... | PEMARD 10/02/2015 16:37 100
Breaking Out and L... | Equipment accordin... | PEMARD 10/02/2015 15:20
Breaking Road Surf... | Equipment accordin... | PEMARD 10402/201517:37 80
Breaking Up / Cutti... | Equipment accordin... | PEMARD 10/02/2015 16:29 v
60
Sources
m
DO O @ swonces 1| 2
— 40
Name Type Created By Created Date %
B |
Port (dB) PEMARD 10/02/2015 1507 .
Breaking and Sprea... | Point (dB) PEMARD 10/02/2015 15:07
0
o 100 1000 10000
Frequency, Hz
Estimated Lp at 1m free field Estimated Lp at 1m free field
Ll Spectrum L
Estimated Lp at 1m free field
LT

Sources are organized in categories andefach source the noise source spectrum graph is displayed
(Lp@1nx level pressure at 1 meter).
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5.1.1.1.2 Modifying Sources

You can add/modify/delete sources and source categories by right clicking on the source/source

category or you can use the @ ® buttons:

: 2 Sources (Project) = =
Iﬁm.ihinwli Lp@1m
- 120
Name Description Created By Created Date Lol 106
Breaking of Structur... | Breaking Stud Fartt... | PEMARD 10/02/2015 16:37 100
Breaking Out and L... | Equipment accordin... | PEMARD 107022015 1520
Breaking Road Surf ... | Equipment accordin... | PEMARD 10/02/201517:37 80
Brezking Up / Cutti... | Equipment accordin... | PEMARD 10/02/2015 16:29
v
]
I@ ® k:) Show Graph - % o
MName Type B Created Date %
B
Breaking and Sprea... = /2015 15:07 -
Breaking and Sprea... | Poirt {dB) Edit 015 15:07
Delete ]
10 100 1000 10000
Move to Category...
N = / Frequency, Hz
N~N~——— Estimated Lp at Tm free field Estimated Lp at Tm free field
Ll Spectrum -
Estimated Lp at 1m free field
ey

Alternatively,you can doubleclick on the source to bring up the edit sources window. Try it.

1. Select thevarious Noise Sourcasategory.
2. Double-click on theFlat Spectrum Noise Source
3. ThekEdit Sourcdorm will appea:

= 2 Edit Source (Project)

Type of input value

Total SPL: B -rfinidB(A):  -nfinky Gain: | - | [+ | [1 2 ~
O Pressure @® Power ) CLF File
i ~
Freauency () L Ol @) e Source Category Various Noioe Sources .
» 800 [] ) Source Type: Paint (4B) v

5 800 o & Receiver Height 0.00 “lm
et &0 0 & Source Height 00 “m
50 200 0 E

Horizortal Distance: 100 Zm
63 200 0 E
80 200 0 P Source Name: |Fiat Spectrum Noise Source - modied| |
100 800 0 [:] Directivity File: ) m
125 80.0 0 6
160 8.0 0 6

Descrption
200 80.0 0 6
250 80.0 0 6
315 20.0 0 3
400 200 0 E
500 20.0 0 E
o 200 g = Temperaiure (Celcius): 20
00 200 0 & Humidy (%): 0
1000 300 0 ) Amospheric Pressure (Pascals). 101325
1250 80.0 0 & o|  Setas Defaut:

Update Local Database: []

import From Fie Import From Clipboard Export To Clipboard

=

Change theésource Nameo Flat Spectrum Noise Sourcenodified and clickSavebutton.

saved and thé&dit Sourcevindow closes.

To add a new noise source, do the following

- o N

Material Parameters

® Database Custom

1a - Floors - typical

Board on joist floor

0.25

02

0.15

0.1

abs. coeff

10 100 1000

Frequency Hz
— Absorption Cosfficient

10000

Changes are
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1. Press theg#+) button or right-clickand selectAdd to add a new noise sourceThe New Souce

window appears

Entera name in théSource Nameuch a$5 dB Source

3. Use theGaintool to set the gain. Enter 65 in th@ainfield and press theH button to raise the
level by 65 dB at each frequency bafdp: You can use th&aintool to quickly adjust the
spectrum of any source and the database. You can also directly editelqeency (HzandLp at
1mvalues in the table.

4. Check theéSet as Defalt checkbox analickSave.

n

New Source (Project) = =
®) Material Paramet
TotalSPL. B 143 4By 118 Type of input value . : ®) Matenl Parameters
(®) Pressure ) Power () CLF File Semiirfinite Layer Impedance
; ~ _ -
o e Source Category Various Neice Saurces v|  © Database O Custom
- Ee:[\)mated - SI:E) S Point (dB) = Database Material
. Recsiver Height 000 “m Category: |1 - Hard Ground and Surfaces v
315 850 0 & ;
» 650 . - Source Height 00 im lame: | Typical Reflective Material v @
50 650 o 65 Horizortal Distance: 1.00 Z{m
8 650 0 6 Source Name | 5548 5ouree |
Impedance | Abs. Coef. | Tabl

2 £0 0 & Drectiviy Fie (] w0 | Tt
100 650 0 & T o
125 650 0 & Resat Spectrum
160 850 0 & Descrition 1,000K \ 200t
200 850 0 & c - 400k

5 800K
250 £50 0 & ® \/ o _
315 60 0 6 g3 600K \!\ g

- L 800t =t
400 650 0 & - Al B

2 400K H—
500 650 0 65 Temperaturs (Celcius): 20 2 4 1.000K.

=
630 650 0 65 Hurmidity (%) 50 = 200K " 1.200K
800 650 0 & - Raseal) 0135
1000 65.0 0 65 0K ~1.400K

v 2.3 Defaut: 10 100 1000 10000
Update Local Database: [] TrCTmE s
mpart From Fle Impert From Clipboard Export To Clipboard Cancel i

Please note th&Jpdate Local Databaseheckbox. If you have this checked then the source will also be
created in your local database. This means that the source will be available in any new project that you
create. lfyou decide to leave it unchecked, then the source will only be available in the current project.

5. Now close theésourcesvindow and use thé\dd Noise Sourcwol to insert a new noise source.

6. In the Sourceside panel check the source name. It has nowngkd to the new source that we
just added in the database and marked as default.

7. If you click on théNamedropdown you will also see th&lat Spectrum Noise Sourig nowFlat
Spectrum Noise Sourcanodified since we changed its name previously in thejgct database.

In a similar way you can delete any source/source category from the database as long as it is not the
default source/source category and as long as it is not being used in the project.

5.1.1.1.3 Sound source types

OTLSuiteacceptsthree types of noise sources &ressureb) Power, ¢)CLF Filand uses SPL atm for
calculation purposesin case you select to import data in the form of sound pos@ErL automatically
calculates SPL atrd andthere is nothing else you need tin. In caseyou need to save a sound source
with a measured sound pressure level, OTL allows you to correct your measurement and to convert it to
the equivalent free field sound pressure atlin order to achieve that you need to provide the following
data
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1. Receive Height. The receivefmicrophone) height from the ground at the time of
measurement.

2. Source HeightThe source height from the ground at the time of measurement.

3. Horizontal DistanceThe horizontal distance between a source and a receiver.

4. Ground Material.The ground material type.

Providing the abee data OTiSuitewill do the appropriate calculations to estimate the SPL of the source
at 1 m distance, free field.

Finally, for loudspeaker sources you can import .clf files which also intiadgrectivity of the source.

To do so, select thELF Fileption in theType of input valuesection of theSourcewindow, click the

Select Directivity Filéutton and browse for the .clf file on your computer (all select from-QTzA G S Q&
own database with comes with the installation). Notice the values in BigdB)column of the table

which will be taken into account in any calculations.

New Source (Project) = = “
C > ® Materal Parameters
Total SPL: dB: 143 dBA: 118 Gan:[- | [+ | [ & T2 TRiET Sl FerEmeer
) Pressure ©) Power CE»>
B
Frequency Hz)  Lpatm Coien )ﬁ“ﬁ;d == Source Category: Various Noice Sources v ® Database Custom
v EXN 21 779 Er T Paint (dE) ©
125 816 19 816 Receiver Height: B T 1- Hard Ground and Sufaces
160 875 23 875 Source Height o = el Fliochve Metonsl @
200 947 27 %7
Horizontal Distance. 100 “m
250 96 36 396
5 %8 oG 5 Source Name Loudspeaker Source]
Impedance | Abs. Coef. | Tables
400 370 64 97 Directivity Fie. LAT_UW24CR2 @
500 %4 74 %4 1.200K o
Reset Spech
630 %.1 87 9%.1 cast Specium 200K
Description; 1.000K 1+
800 97.3 103 973
4
1000 842 107 22 E a0k \ ; 400K
1250 5.3 123 953 £ / 800K o
s = eook¥ ]
16500 34.1 11 4.1 £EéE A 800K E
= / 0 H
2000 54 98 854 = 00k L \‘ 2
H
2500 e = = Temperaturs Celcus): H ] 1.000€
3150 8.8 159 8.8 S 50 = 200K 1. 200K
2000 %9 156 %9 Atmospheric Pressure (Pascals). 101,35
oK -1.400K
5000 %3 173 %3 o|  Setas Defauk 0 e
Update Local Databass: [] Frequency, Hz
mport From e Import From Clisboard Export To Clpboard
Save Cancel

If you have CLF Viewer installed on your computer (available for free here ) you can launch the file in CLF
Viewer by pressing th&iew Directivity Filebutton.

Loudspeacker Source|

LAT_UW24.CF2 n imped

Reset Spectrum
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cLF
FE

File Edit Options Help

Distance: - m  Env.: Anechoic chamber
mpvotage: [ - [ - [ - - T - T - - vms

<10 128
Electro-acoustical data

160 200 250 315 400 500 B30 >

Sensitiviy

BB w.hor:| [360 [360 [360 [3e0 [360 [3e0 [270 [1%6 [183 -
BB w. ver:| [360 380 [360 [360 [136 [&6 [71 [63 [& -
avial 0 | [T [15 [17 [18 [23 [28 [44 [65 [74

twSpect: | - | - [ - [ - - [ -1 -T-"1T-"=

Impedance [derived) [T p— ’W »

Mom:|520.8  Min: [416.7 Avg |4167 Ohm -
Equiv. amp. size: W

[¢=5kHz)
Gain: 138 dB
Cabinet 30 representation
Rectangular Tiapezaidal Edges Faces+Edges LisF

CLFZ wersior [ 1 [final

CLF viewer - LA1_UW24.CF2

Mode|

MNarne: La1_Uw24 ‘Weight: | 550 kg
Descr: | 24w Column loudspeaker

Colors: | Black or white

Radiatior:| fullsphere  Mounting: | Swivel wall mounting bracket

Type: passive

Manufacturer

Narne: Bosch Security Systems Webesite: | hitp: /v boschsecurity. com
Measurement

Contact: | Michel van Loon E-mail. | Michel vanloon(@nl.bosch.com

Date: 2006-JUN-15 Infor

779 [me [875 [947 [996 [968 [970 [964 [ & @
Impedance: [416.7 |416.7 [416.7 [416.7 [416.7 [416.7 [416.7 [416.7 [416.7 Ohm(

(®) 30 balloon ()

e Re oncaxis
5

1/3-octave: | Tk ¥ |Hz

. Left Right
e
» I
AN
Re on-axis Back
(® Polars () Electio-acoustical data () Balloon-spectra

File created by: Bosch Security Systems (Manufacturer)

Ci\Usershuser\AppDa..IL~1\Bosch\LAT_UW24.CF2

5.1.1.1.4 Accessing the sources database from the side panel

2dz Oy +tfa2 SRAGKOASS

or you can add a new source by usi@ button:

I aSHuineshlé el kit

Large Dodecahedron

Source 1 o x
ls Active Clone Source Type
Position Direction
X fdz: 16500 = Hhods:  1.000 =
Y foz: (14000 = i feas= ) 000 =
Z fds:  (1.000 = Ffeas=0) 000 =
Phase: 0 % Degrees
150 Settings
30 Representation:

MY & htbiE R A NB

Source Type

Category: Various Noice Sources

MName: Hlat Spectrum Noise Source
lplmfdB: 833 Lo Trdt dE{A): 20.8

Clicking theview/Edit Selected Noise Sourdmitton will bring up theEdit Sourcavindow where you can

2 ¥

iKS

AaLISOATAO

& 2 dzND $e@ &

LI

NJ

GASSs YR Y2RATE
immediately to your noise source.

by @
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5.1.1.2 Material Properties

5.1.1.2.1 Overview
Material properties are stored in thMaterial Propertiesdatabase. These are the properties for the

materials that you select for your walls/grounds/barriers, for example Flow Resispaitosity, bulk
density etc.

You can access the material properties database fronDéabase > Local/Project Dataenu. Material
properties are organized in categoriddsers can viewhe Impedance, Absorption CoefficiergRI, ISO
11654 and IS@17for each material. Data is also providedliables

+ Material Properties (Project) - O
Material Properties Categories Porous matersls ane calcuisted with & defsult thickness of T meter.
@ ® - Export To Clipboard
Name Description Created By Created Date # | | Impedance | Abs Coef. | SRI Tables
. 1.200K 0K
2-Ground Types Ground Types PEMARD 10/02/2015 15:07
3- Porous Materials | Foam or Fibre Mate... | PEMARD 08/02/2019 14:54 ‘ / -200K
1.000K
4 - Perforated Panels | Perforated Panels PEMARD 08/02/2015 14:54 \
5 - Building Materials | Building & Construc.... | PEMARD 08/02/2019 14:54 = el + ~400K
§ = i
6 - Metals Metals PEMARD 08/02/2019 14:54 . & "l'"-' 00K _
Matenial Properties E 3 600K 1\ =
-~ = + -500K E
DOR @ swcah e Al
= H0K Y
MName Created By Created Date - 1 -1.000K
Typical Reflective Mat_.. | PEMARD 10/02/2015 15:35 i
200K ¢ -
\ 1.200K
0K -1.400K
10 100 1000 10000
Frequency, Hz
—— Real === Imaginary

5.1.1.2.2 Modifying Material Properties
You can add/modify/delete material properties and their categories by right clicking on the material

property/category or you can use the(3)(#)(x) buttonsin the same way thate modified sources
in the previous pages:
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+ Material Properties (Project) - O
hlsisiaLlapaiias Categories Porous materisls are calculsted with 5 defsult thickness of | meter.
@ ® M Export To Clipboard
Name Deescription Crested By Created Date (| Impedance | Ahs Coef. | SRI Tables
1 - Hard Groun.... PEMARD 10/02/2015 15...
2 - Ground Types Ground Types PEMARD 10/02/2015 15:07 1.200K 0K
3 - Porous Materials | Foam or Fibre Mate... | PEMARD 08/02/2019 14:54 1 000K ‘I / 200K
4 - Perforated Panels | Perforated Panels FEMARD 08/02/2019 14:54 ’ \
5 - Building Materials | Building & Construc... | PEMARD 08/02/2019 14:54 = aook L1 + 400K
. @ i
6 - Metzls Metals PEMARD 08/02/2019 14:54 v g \1., 600K -
o H
_ < £ E 600K ‘.\ s00K s
DQORNS @ s e (= Al
= 400K+
Name Eate - H -1.000K
i
Typical Reflective Mat ... ]
200K ¢ \ -1.200K
OKC -1.400K
10 100 1000 10000
Move to Cats
LRSSl Frequency, Hz
— Real --- Imaginary

Alternativelyyou can doubleclick on the material to bring up the edit material properties window. This
is where all the material properties such as flow resistivity, porosity etc. are stored. In this screen you can
also set a material as default or deselect it froging the default one.

- Edit Material Properties (Project) — =
Material Category: Porous w
Material Name: [Foam FR 10.5¢
Description:

Created By: [PEMARD |
Created Date: 02/06/2015 11:59:30 |
Set as Defautt O
Update Local Database:

Material Type: Porous & parameters e
Flow Resistivity [Pa s/m2]: 10,900 :
Porosity: 0.99 =
Tortuosity: 1.02 =
Viscous Length (A ) [107°-6]: 100 =
Themal Length (A") [107-6]: 130.00 s
Bulk Density kg/m3]: 280 =
Save Cancel

Add a new material in the database and insert a wall in your project. The addégmaterialwill appear
under theMaterial Properties talin the Wall Side Panel.
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5.1.1.2.3 Accessing the material properties database from the side panel
You can also edit/viewr add newmaterial properties directly from the wall/ground/barrier side panels

using the button or @

Flip all normals Add back sides
ls Active [ I1s Remedial

¥ Selected
(@ Database () Custom
Semi-Infinite Layer Impedance

Convert To Absomption Coefficient

Material Froperties | Layered Structure | Material Abs. Coeff.

Cateqory: 1 - Hard Ground and Surfaces W

Mame: Typical Reflective Material W 'l,

Any changes that you do in the database will be immediately reflected in the appropriate side panels.

5.1.1.3 Material Absorption Coefficients

5.1.1.3.1 Overview

Material Absorption Coefficients are stored in th&aterial Absorption Coefficientslatabase. You can
access theMaterial Absorption Coefficientslatabase from théatabase > Local/Project Dataenu.

This is wherghe Material Absorption Coefficient values for different materials are stored. In this screen
you can view the list with the different material absorption coefficients and their categories. Clicking on
each material will show its absorption coefficigraph:

= 2 Material Absorption Coefficients (Project) = =
Material Absorption Coefficients Categories
@O® . 025
Name Description CreatedBy CreatedDate -~
1b - Floars with Car... | Floors with Campeting | PEMARD 10/02/2015 15:07
Za - Walls - Masonry | Masonny Walls PEMARD 10/02/201515.07 " /\
2b - Walls - Dry Typical diy partiori... PEMARD 10/02/2015 15:07 E 015 /
2c - Walls - Treatm... | Typical Wall Treatm... PEMARD 11/02/201912:35 é / \
. o
Material Absomption Coefficients LE) 01 —_
@ ® @ Show Graph i %
Name Description CreatedBy CreatedDate afw) -~ ; 0.05
Gominio . Grrioios.._ POUD ST 01 |
Compositionfl... |Compositionfl... |PEMARD 11/02/20151... |0.05
Floortiles, plas... | Floortiles, plas... | PEMARD 11/02/20191... |0.05 0
Glazed tile/ma... |Glazed tile/ma... | PEMARD 11/02/20191.. |0 o 100 1000 10000
Layer of rubbe... | Layer of nbbe... | PEMARD 11/02/2019 1... |0.05 — Absorplion Cosficient Frequency, Hz
Linoleum or vi... | Linoleum orvi... |PEMARD 11/02/20191... |0.05
Marble /temaz... | Marble /temaz... | PEMARD 10/02/20151.. |0 Aw): 010
Neediecord o... | Needlecord o... |PEMARD 10/02/20151... | 015 Class: Not Classified
D ot fovnd D. o frndd i DCMADD 44 4y 0109 nne i RE TR
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5.1.1.3.2 Modifying Material Absorption Coefficients
You can add/modify/delete material absorption coefficients and their categories by right clicking on the

material absorption coefficient/category or you can use th @ @ buttons:

_— |

/\

A\

1000

Frequency, Hz

x Material Absorption Coefficients (Project)
i ign Coefficients Categories
DOR® s 025
Name Description CreatedBy CreatedDate ~
1b - Floors with Car... | Floors with Campeting | PEMARD 10/02/2015 15:07
2a - Walls - Masonry | Masonry Walls PEMARD 10/02/2015 15:07 @
25 - Walls - Dry Typical dry partitiori... | PEMARD 10/02/2015 15:07 E 0.15
=]
2c - Walls - Treatm... | Typical Wall Treatm... PEMARD 11/02/201912:35 =
o
X . =3
Coefficients 2 01
@ ® Show Graph - 'E_
=
Name Description CreatedBy CreatedDate alw) ~ =z 005
T ap—— <
Compasttion fl... |Composition fl... | PEMAI e
l
Floortiles, plas... | Floortiles, plas... | PEM ‘ Taw ’| 0
elete
Glazed tile/ma... |Glazed tile/ma... | PEMAI 10 100
Maove to Category..,
Layer of rubbe ... | Layer of rubbe... | PEMART] — Absorption Cosficient
Linaleum or wi Linoleum or vi... |PEMARD 0.05
Marble /teraz... | Marble /temaz... | PEMARD 1070272015 1... |0 Aw): 010
Needlecord o... |Neediecordo... PEMARD 10/02/20151... |0.15 Class: Mot Classified
v NRC: 013
Docouic fivedi | Dopoiick fuedi  DOMIADD 1190101 Inng

10000

Alternatively,you candoubleclick on the material to bring up the edit material absorption coefficients
window. You can modify/add/delete values and also import values from the clipboard or from a file. It
is also possible to export the material absorption coeff. Values.

Edit Material Absorption Coefficients (Project)

Import From File

Import From Clipboard

Export To Clipboard

1a - Floors - typical
Board on joist floor

Board on joist floor

10/02/2015 15:07:43
FEMARD
|

Frequency Absormption Coefficient Material Category:
4 _ 01 Material Name:
1 0.18 Description:
250 0.2
500 0.1
1000 0.1
2000 0.1
4000 0.1
2000 0.095
® Created Date:
Created By:
Set as Default:
Update Local Database: [ |

Save

)

Cancel

Add a new material absorption coefficient entry in the database and open the ground side panel in your
project. The newly added material absorption coefficient will appear under the Material Abs Coeff tab.

5.1.1.3.3 Accessing the material absorpticpefficients database from the side panel
You can also edit/view material absorption coefficients directly from the wall/ground/barrier side panels
using the button in the Material Abs. Coeff. tab:
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Wall 1

|z Active

Category:

Mame:

Material Properties
| Selected

(@ Database

Flip all normals

Add back sides

[ ] Is Remedial

() Custom

13 - Floors - typical

Board on joist floor

Layered Structure | Materal Abs. Coeff.

(@© @

5.1.1.4 Multilayered Structures

5.1.1.4.1 Overview

You can access thdultilayered Sructures from the Database > Local/Project Datamenu and this is
where you can create/modify/delete multilayered structures.

Layered Structures Categories

@O®

Layered Structures (Project)

) |
Export To Clipboard (®) Front-»Back (_) Back->Front
MName Description CreatedBy CreatedDate
-
2 - Glazing Structures | Representative Glaz... | PEMARD 13/02/201513:15
3 - Bamiers Representative Nois... | PEMARD 13/02/2019 15:21
BO0K
4 - Validation Examp... | The example structu... | PEMARD 03/06/2015 11:22
E
& ! 400K
g / 5
Layered Structures g E
Show Graph - | = / Ey
@@ @l on Grap = oo 2
Mame CreatedBy CreatedDate % /
Dry Wall Cementboa... | 53 PEMARD 13/02/201913:22
Triple Gypsuboard P... |57 PEMARD 13/02/201913:25 I
Concrete Wall Cladd .. |60 PEMARD 13/02/201913:31 -200K
Perforated Gypsumb... | 60 PEMARD 13/02/2019 14:35 i L0 Wiy L0000
Absorbent Cladding |73 PEMARD 13/02/2015 14:43 Frequency, Hz
= Real === Imaginary

Real

12K

10K

8K

6K

4K

2K

Ok

Impedance | Abs. Cosf. | SRI | Tables

5.1.1.4.2 Creating/Modifying Multilayered Structures
You can add/modify/delete multilayered structures and their categories by right clicking on the layered
structure/category or you can use the @ @ buttons:
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= Layered Structures (Project) = =
res SEE Export To Clipboard (®) Frort->Back () Back->Front
Impedance | Abs. Coef. | SRI | Tables
Mame Description CreatedBy CreatedDate
2 -Glazing Structures | Represertative Glaz...  PEMARD 13/02/201513:15
3 - Bamiers Represertative MNois... | PEMARD 13/02/2019 15:21 10K
4 - Validation Examp ... | The example structu... | PEMARD 03/06/2015 11:22 / BUOK
£ 8K ’
= 400K
o —
avered Structures a" _ 6K / El
E B =
)(7) (%) Show Graph .|| E / s
(D () COY €9 P Show Grap == /S
Name Rw Create CreatedDate £ 4K /
= »
Dry Wall Cemertboa... | 59 5 13:22 2K
Triple Gypsuboard P... |57 913:25 ——
Concrete Wall Cladd... |60 913:31 0K 200K
Pedforated Gypsumb... | 60 914:35 10 100 1000 10000
Absorbent Cladding |73 PEMARD 13/02/2019 14:43 Frequency, Hz
—— Real === Imaginary

Alternatively, doubleclicking on a multilayered structure will bring up tkeltil ayered Structure Builder

ES Multilayered Structure Builder (Project) = &
‘Structure Name: Gypsumboard C e Siab)] Expott To Clpboard (@ Front->Back ) Back->Front
Structurs Category: |1 - Wall Stuctures et L0 = U Impedance | Abs. Coef. | SRI | Tables
Materal Selection
Material Fiters 12K K
Material Type: Porous 1 parameter ~ Material Category: |1 - Hard Ground and Surfaces ~ @
Materals
Typical Refiective Material @ @ Parameter Value 10K ]
Flow Resistviy [Pa s/m2] 20000000 / K
8K /
Add Material Layer | | Add Ar Layer E / 400K
& B
Layered Stnucture Edtor : 5 6K H
150 mm 100mm 125mm -« g
=t % s =
= 200K
Back Frort =
- il - £ \ 7
Concrete Slab  Mineral wool  Gypsumboand 4K
/Plasterboard «
XY XKy XV 1 o
aLr
NN ——
—r — |
T — = Total Wickh: 2625 mm - o o0 000
Edt Layer Update Structure Frequency, Hz
Save New Stucture — Redl ~—- Imaginary

Please note that for Multilayered Structures tbpdate Local Databaseheckbox is not available.

You maybuild a structureusingthree types of materials. These are:

1. Porous Materials which are subdivided into two categories, the 1 parameter materials and the 6
parameter porous materials.

2. Perforated plates

3. Thinor thickelastic plates
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Air termination applies for a structure which contains at least one plate, or perforated materialsTtvaly
following table shows when Air or Solid Termination applies:

Combinations AIR SOLID
Termination = Termination

Porous V
Perforated V

Plate \%

Porous + Perforated \%
Porous + Plate \%

Porous + Air \%
Perforated + Air V
Perforated + Plate \%

Plate + Air V

Perforated + Porous + Plate \%

[ SGQa aSS K2g (2 dudildyded Stiudible®@iildeNS a dzaAy 3 (KS

5.1.1.4.3 Multilayered Structure Builder
Thispowerfultool allows the calculation of the surface impedance of sirfiite materials and multilayered
structures,and also the sound absoliph coefficient and soundeduction indexof materials or structures.
From this screen you can create/modify multilayered structures by adding/deleting as many layers as you
gl yio [ SGQa ONBFGS I ySg fF&@SNBR aidNUzO( dzNB o

1. From the Layered Structure screefick the (+) or rightclick and selectAdd to bring up the

Multil ayered Sructure Builder window.
2. Typein aStructure Name
3. Select a material.

You can add it to your layered structure using any of the follovgZingethods:

1. Double click on the material
2. Select the material and click éxdd Material Layebutton.
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£ Multilayered Structure Builder (Project) = = “-
‘Structure Name: Layered Sticturs Export To Clipboand (@ Front->Back () Back->Front
T o [HesfinteSze  idhin) 2500 Impedance | Abs. Coef. | SRI_| Tables
Material Selection
Meterial Fiters 2.000K
Matenal Type: | Plete | Matenal Category: |6 Metals (&)
Parameter Value ~
Young's Modulus [10°9 Pa] |70
Damping Loss Factor o 1.500K
Densty ka/m3] 2142
B Bt &
‘ Add Metoral Layer ,MdmrLayer £
Layered Structure Editor Eé _ / 1.000K
10mm E = /
- N - ]
=
» Auiniom 1 l
X v / oo
ear Al
Selecied Layer Total Wicth: 10 mm a3 1 o ]
Parameter Value - [p
Youngs Modulus [10°9P2] |70 . W
requency, Hz
Damping Loss Factor 001 ik aueney
Densty fkg/m3] 2742 . Save New Structurs — Resl -—- Imaginary
Using the same way you can add more layers and/or add Air tbllye | & & Sf f

z

dzaAg3 GKS

button. You may also create a new material to add to your stinectising the® button or edit an
existing one by usin@e button.

Material Selection
Material Fiters

Materal Type: Plate

Aluminiurm 1

W

Layered Structure Editor

10 mm

Auminium 1

X v

Back

W

Selected Layer

Parameter Value ~
Young's Modulus [10™9 Pa] 70

Damping Loss Factor 0.M

MNew Material Properties (Project)

Material Category: & - Metals
Material Name:

Description:

Created By:
Created Date:

Set as Default
Update Local Database:

d
O

Material Type: Plate
Young's Modulus [1079 Pa]: 210.000000
Damping Loss Factor: 0.0070
Density lea/m3]: 7.500.0

Poisson Ratio; 0.330

Sawve

Edit Layer

- o N

Cancel

L

WA Tl TR e &l

Moreover you can change the layer thickness and colour by clicking on the material

Structure Editor:

in the Layered
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Layer Details
MName: Auminium 1
Category: 6 - Metals
Type: Flate
Thickness B |2 mm

Digplay Caolar:

Done

Add a few more layers and change their thickness/displéyuco

Multilayered Structure Builder (Project)

Structure Name: | Layered Structurs|

["] Has Finite Size

X v Xv XV

Structure Category: 1-Wall Structures
Material Selection

Material Filters

Material Type: Perforated W Material Category: 4 - Perforated Panels Y] @

Materials:
8% @=6mm s Parameter Value
8.7%, ®=6mm @ Panel Peforation Rate 0.25
PERFORATED 1% :
PERFORATED 2% Perforation Radius [mm] 3
PERFORATED 2.5%
Perforated Metal Sheet 25% ®=6mm
Perforated Metal Sheet 25% @=8mm v

Add Material Layer Add Air Layer
Layered Structure Editor
7mm 60 mm 4 mm 13mm 2mm
\ N qn BB

Back Front

£l & & 10001 O

Aluminium 1 Air Aluminium 1 FELT FR Perforated
23.3% Metal Sheet ‘

XVv XV

AN

Selected

o
]

o

]

o

Total Width: 86 mm

Clear All

7

Parameter Value
Flow Resistivity [Pa s/m2] 23260
Porosity 0.94
Tortuosity 14

Ak | el 4 8 V110 £) ca

4Dr

Edit Layer

Save New Structure
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You may rearrange the materials in the correct order lggding and dropping the material icon in the
structure editor. Below the structure editor, one can see the overall thickness of the structure, and the
materials in variousoloursfor clarity purposes.

By default all inserted materials in the structure are participating in the calculations. You may either switch
on and off any of the collected materials to see their effect or delete from the structures editor by
selecting/deselecting the greetick under each material.

Layer Details

Layer Details

MName: Name: FELT FR 23.3k
Category: Category: 3 - Porous Materials
Type: Air Type: Porous 6 parameters
Thickness  p0.00 |2 mm Thickness  [13.00 2 mm
Display Color: Display Color:
.;::;. .;::;. .;::;. .;:.:;.
Has Eridges Has Bridges
Distance Between Bridges 600.0 2 mm LCistance Between Bridges 600.0 5| mm
Done Done

Add Bridges to a layer between two plates and the result is going to be shown in the SRI graph.

Structure: Name Layered Structure]

Structure Category: | 1- Wall Structures
Material Selection
Material Fiters

Multilayered Structure Builder (Project)

[ Hes Finite Size

Export To Clipboard ® Front->Back

2.850 < Impedance | Abs. Coef. | SRI | Tables
150 717 | High Resolution

0

() Back-sFront

m_—y ol

Parameter

Flow Resisivity [Pa s/m3]
Porosty

Tortuosity

Value
23260
034
14

Edt Layer

Save New Structure

Matenal Type: | Perforated v|  Mterl Category: |4 - Perforated Panels Y@
Materials
8% @-6mm - @ @ Farameter Value
7%, ©=6mm "
iy A, Panel Perforation Rate 05
PERFORATED 2% Perforation Radius [nm] 3
PERFORATED 25%
Perforated Vetal Sheet 25% ©=bmm
Perforated Metal Sheet 25% @=8mm v
Add Material Layer | | Add Air Layer - /
z
Layersd Stnucture Edtor % -
7mm 60 mm 4mm 13mm 2mm
N N BB
o000
Back & x ekl Front
Auminium 1 Ar Humiium 1 FELTFR Perforated
233k Metal Shest 6 /-\
0
pitas 10 100
o
% | Cear
N &
Selected Layer TeEILEE C5a — SRl — Reference Curve

Rw (C.Ctr) dB, 100-3150 Hz: 32(1:7)
Rw (C.Cir) dB, 50-5000 Hz. 32(1:7)
System suface mass, kg/mz  31.02

10000

In case that the bridges cannot be applied a warning message is shown
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7 mm &0 mm 4 mm
N N

W —— N
Aluminium 1 Air Aluminium 1

13 mm

=

FELT FR
233

Perforated
Metal Sheet

X v X v XV XV XV

—

The effect of badges will not be exlowlzted for FELT FR 23. 3k becsuse

i not sdiEcent to two piste

N

Clear Al

Finally, when calculating SRI you can accourthfradiation efficiency due to the finite size of the
structure by checking thkelas Finite Sizeheckbox and entering the dimensions of the structure in the
Width (m)andHeight (m)fields. Notice how the SRI increases in the low frequencies and the

improvement inRy by 1-2 dB.

Multilayered Structure Builder (Project)
Finite: Size Dimensions
Has Fints Size ~ Width (m): 3,500 = Height (m}: 2 850 <
Maieridl Category: | 4 - Perforsted Panels @
® Parsmater Value
Panel Peroration Rate 025
Perforation Radius fmm] 3
Add Material Layer | | Add Ar Layer
mm 2mm
— me
G
Polelel Front
— ©o
FR Perforated
Metal Sheet ﬁ
bk because it is not adjscent 1o two plstes
\\ 5 | cearn
Total Width: 86 mm
~
4>
Edit Layer
Save New Structure
v

Export To Clipboard

Impedance | Abs. Coef. | SRl | Tables

@® Front->Back

) Back->Front

= |

150 717 | High Resolution

80

60 /’/\//\
3 /
= 40 ————e
&

20 (‘ ﬂ w

0
10 100 1000
Frequency (Hz)

—— SRl —— Reference Curve

Rw (C.Ctr) dB. 100-3150 Hz
Rw (C.Ctr) dB. 50-5000 Hz
System surface mass, kg/m2:

H(-2-7)
34(1 -8)

10000

Save the structure. It will then appear in the Layered Structures database with calculation results showing

in graphs:
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= Layered Structures (Project) = =
LESE”E%J’ES Categories Export ToCipboard | ® Frort>Back () Back-Front
Impedance | Abs. Coef. | SRI | Tables
Name Description CreatedBy CreatedDate
2 - Glazing Structures | Representative Glaz. . | PEMARD 13/02/2019 13:15
3- Bamiers Represertative Nois... PEMARD 13/02/2019 15:21 a0k 2 20K
4 - Validation Examp... | The example structu... | PEMARD 03/06/2015 11:22 "/ J iz
-E 30K i/
@ 20K _
Layered Structures ‘; - E
@ ® @ Show Graph - ;E“ & s 40K é
Name Rw CreatedBy CreatedDate é 50K
Gypsumboard under .. |68 PEMARD 13/02/201513:18 =
Dry Wall Cementboa... | 59 PEMARD 13/02/201913:22 10€ 80K
Triple Gypsuboard P... | 57 PEMARD 13/02/201913:25
Concrete Wall Cladd .. |60 PEMARD 13/02/201913:31 0K -100K
Perforated Gypsumb.... | 60 PEMARD 13/02/2015 14:35 10 1y [0o0 lonod
Absorbert Cladding | 73 PEMARD 13/02/2019 14:43 Frequency, Hz
[T T B T T
= Real === Imaginary

It will also appear in the walls/grounds/barrier side panel under the layered structure tab.

5.1.1.4.4 Accessing the multilayered structures database from the side panel
You can also edit/view multilayered structures directly from the wall/ground/barrier side panels using the
button in the Layered Structure tab which will take you directly tolthgered Structure Too

Wall 1
Flip all normals Add back sides
s Active [ Is Remedial

| Selected

| Database

Category: 1-Wall Structures

Mame: Layered Structure

Convert To Absomtion Coefficient

Material Properties Material Abs. Coeff.

nox

Q&
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5.1.1.5 Criteria

5.1.1.5.1 Overview

ReceiveNoise @teria are stored in th€riteriadatabase.TheCriteriadatabasecontairsvarious receiver
criteria that can be used for each of the receivers in your environméfdu can access the Crige
database from théatabase > Local/Project Dataenu.

This is where the criteria and criteria categories are stored. For each criterion the Background Noise Level
graph is also displayed:

¥ Criteria (Project) - O “

Criteria Types

DO® S 50

Name Description CreatedBy CreatedDate ~ 442
NC Naise Criterion (NC) | PEMARD 13/02/2019 12:20 40

NCB Balanced noise-ciit... | PEMARD 13/02/2018 12:27 19
NR Noise Rating (N_.. | PEMARD 26/02/2015 17
Outdoor Noise Spe... |Outdoor Noise Spe... | PEMARD 1040272015 15:07 v 30

Criteria o

@ @ ® @ Show Graph - E‘ 20

Name Description CreatedBy CreatedDate * -
Avenue Noise (Fro Moving traffic on a PEMARD 13/02/2018 15:52 e
Awenue Noise (Traf .. | Indirect Avenue Ro .. | PEMARD 13/02/2019 15:43
Car Passing BNL - ... |Acarpassing by for... | PEMARD 13/02/2019 15:51
Distant Highway B... | Distart Highway (at... | PEMARD 13/02/2019 15:42 Dw 100 1000 10000
Masking System B... | Noise Masking Syst... | PEMARD 13/02/2019 15:53 Frequency, Hz
Middle of Old Town... | Middle of old town, .. | PEMARD 13/02/2015 15:46

B BNL spectrum BN BNLGB(A) NN BNLdB

Night Time BNL - 5... | Night Time BNLE7 ... |PEMARD 10/02/2015 15:07 v

5.1.1.5.2 Modifying Criteria

You can add/modify/delete criteria andeir categories by right clicking on the criterion/criterion caigg

or you can use the @@ buttons. Alternatively you can doublgick on the criterion to bring up

the edit criteria window. You can modify/add/delete values and also import values from
the cipboard or from afile. It is also possible to export the values.

c 3 Edit Criterion (Project) = B

Frequency Level & Criterion Type: Custom W

4 281 Criterion Name: Avenue Noise (34 am) BNL - 33 dB(A)
315 72
0 285 Description Avenue Noise 3-4 am.
50 15 33dB(A)
63 313
80 26
100 355
125 306
160 354 Created By: PEMARD
200 351 Crested Date 13/02/2019 15:48:29
20 31 Set As Defaul: O
315 25.5 Update Local Database: [
400 86 hd

Impart From File Import From Clipboard Export To Clipboard Save Cancel
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Add a new Receiver Criterion in the database and insert a receiver in your project. Thaddady
receiver criteria will appear under tHayered structure tatn the Receiver Side Panel.

5.1.1.5.3 Accessing the criteria database from the side panel

You can also edit/view criteria directly from the Receiver side panel thfian

button:

Rec 2

Is Active
Position
X fodz: -25.000
Y feds: 17.000
Z Mods:  1.000

4 4F 4

Moize Criteria
Type: MR
Mame: HNR-230

NR - 30

rx

3D Area Mapping

5.1.1.6 Merging Tool

A merging tool has been introduced in the new versionnd under the Database menu, which allows
users to merge their entities from their local database to their project database and vice versa.

Database Merging Toal — O X
A2 K It
X uA S g
iLOCAL DATABASE! p ! PROJECT DATABASE (Project 1)
Source Categories |1 Sowurce Categories
=7 Impedance Material Categories = Impedance Material Categories
£ Ground Type [ Ground Type
| Hard Ground and Surfaces [ Hard Ground and Surfaces
| Perforated [ Perforated
) Plates [ Plates
|3 Porous | Porous
B[y Surface Materials =]
_:] 2.54 cm (1-in) glass wool, 24 kg to 48 kg/m3 (1.5 to 3.0 Ib/ft _:_]
_|] 2.54 cm (1-in) glass wool, 265 cm (1-in) airspace _J
—|] 5.1 cm {2-in) glass wool, 24 kg to 48 kg/m3 {1.5 to 3.0 |b/ft3 _r]
Brick unglazed _J
—|] Brick unglazed, painted _r]
_|] Concrete block, coarse _J
_|] Concrete blodk, painted _J
—|] Large glass panels of heavy plate glass _r]
_|] Marble or Glazed tile _J
_] Plaster, Gypsum, or lime smooth finish on lath _]
|1 Absorption Coefficient Material Categories I3 Absorption Coefficient Material Categories
|5 Criterion Types I Criterion Types
[ Layered Structure Categories FPS 75.4; &wg. FPS 1082 |3 Layered Structure Categories FPS 961 Avg. FPS 1625
£ > >
ldertical [751] Mizsing [0] Different [0] Addtional [10]

In order to merge data from the local database to thejpct databasedo the following steps.

1. Select the data to be merged on the left

2. dick on the button shown in red circéopy from Local Database to Project Database
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3. In order to merge from the project database to the local, the same steps are usebidtime
from right to left.
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6 MODULB ¢ INTRODUCTION GALCULATIONS

6.1 THEORETICBACKGROUND

In this module, we will introduce the theoretical background behind the available calculations in Olive
Tree LabSuite (OT{Suite)and an overview of the avaldée calculations and calculation optioris. the
following modules, we will provide a more-d@epth explanation of each calculation within the context of
the tutorial project that you have already started to model.

6.1.1 General Approach in Calculating Soung&yation

OTLSuiteA & o0l &SR 2y t9a! w5Qad YSGK2R2ft23& F2NJ OF f Odz | 4,
for calculating sound propagation is focused on preserving the waged nature of sound and uses
simplifications only wherever there is no praei@lternative. For this reason, we always aim to use the

latest and most accurate calculation models for our calculations, based on peer reviewed scientific
publications. Extended material regarding the accuracy on our calculations can be found on eite web
(https://www.mediterraneanacoustics.com/paperpresentations.htm) and in our published papers.

The basic principles of sound propagation are the same, regardless of the nature of the project. Sound
propagates in a similar way both in outdoor and indoor situations. This fact allows us to use common
calculation methods to solve any type of acoustlcilP 6 f SY® t 9a! w5Qa8 YS(iK2R2f 23
the following highlevel equation

‘ . Q 5
n N =

Wherer) is the total sound pressure arriving at the receiver, z is the number of sound sopuarce
the number of sound paths arriving from that source at the recefyet) KS & 2 dzZNDS Qa—& 2 dzy R LJI

the distance attenuation of a spherical wave &d 0 the product of various coefficient representing
the attenuation due to vdous phenomena that occur on the sound path, like sound reflection and sound
diffraction.

In OTLSuite the calculation process is dividedo two major steps a) the detection of sound paths and

b) the calculation of the detected sound paths. For theedébn of sound paths, a combination of
techniques is used like an advanced image source algorithm, a diffraction detection algorithm, a hybrid
tracing technique and special functions for reflected diffracted paths.

6.1.2 Path Detection

6.1.2.1 Image Source Algorithm

OTL-Suiteuses an optimized Image Source algorithm for the detection of valid sound paths based on
aSOKSf Qa A YRIb®R BOYsEa (Fields, 0Mechel, 2013ogether with some isouse
optimizations that resulin afast and accurate detection of soundfextion paths.

6.1.2.2 Hybrid Tracing Algorithm
For the purpose of calculating room acoustics parameters, we use a hybrid tracing algorithm, similar to
the one proposed by VorlandeBifnulation of the transient and steadgtate sound propagation in
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rooms using anew combined raytracing/image-source algorithm, Vorlander,198%ogether with some
in-house optimisations.

6.1.2.3 Diffraction Detection Algorithm
We use an ithouse developed algorithm for the detection of sound diffractions between any edge
combination using th&royden;FletcheGoldfarbeShanno (BFG$)ptimization algorithm.

6.1.2.4 Reflected Diffracted Paths / Reflections between Diffractions points

OTLSuite detects, additionally to sound reflections and sound diffractions, paths that include both
diffractions and reflections. These sound paths are important contributions to the sound field, especially
in cases where a small number of wave fronts arriviha receiver, like in outdoor sound barrier cases.

6.1.3 Sound Path Calculation
For the calculation of the sound paths and the final frequency response estimafl:guiteuses several
calculation methods to calculate the different effects on sound.

6.1.3.1 Sound Aenuation
Currently all sound sources@iT-Suiteare modelled agoint sourcesvhich emit spherical sound waves.
90SYy he¢[ Qa f Ay S ohahaaibad Sphdint sohdes. Dreofdtitlly, BIRother types of sound
sources can be reproduced by using point sources. Therefore, sound pressure attenuation is based on the
spherical wave attenuation and it is described by the following equation.

. Q

L

Wherer) is the relative sound pressure of a spherical sound wave at disténce

6.1.3.2 Sound Reflections from Surfaces
There are two ways to calculate the effect of a sound reflection on a sound wé&vB-iBuite These are

FO o6& OFtOdzE F Ayl ¥YRYHzZBENEF AQA TRWLISIKISy @B t Odzf | (A 2
coefficient and b) by using measured data like absorption coeffici@TtkSuitesupports bothmethods

Sound Reflections based on Materials Impedance

Calculating the reflection coefficient BR 2y G KS Y I (i SNRA ImbsQaccurafe Wdy ¥fS i S NA
calculatingthe effect of sound reflections. The main reason for this is that the angle of incidéribe

reflected wave fronis taken into accountOTL:Suiteincludes calculatiomodelsof material impedance

for both semiinfinite materials as well as mulayered structures.Impedance from multlayered

structures is calculated usinge Transfer Matrix Method (TMMOTLSuite supports two modeldor

sound impedancef porous materialsl) Deany-. | 1 f $ardineter model(Acoustical properties of

fibrous absorbent materials, Delany and Bazley, 19%0) ! f “fpdral#e® todelAlso included are

a model for thick solid plates based thre 1991 paper by Ljungreand a model for perforated ptes.

Sound Reflections based on absorption coefficients

Even thougttalculating the sound reflection coefficient from the impedance material is the most accurate
way to calculate the effects of sound reflections, unfortunately material parameters areviasty
available. On the other hand, measured absorption coefficients for different materials are much easier to

find.
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6.1.3.3 Sound Diffractions from Edges

OTLSuitecan calculate sound diffraction coefficients over multiple edges. Calculations are based on the
work of Hadden & PiercéSound diffraction around screens and wedges for arbitrary point source
locations, Hadden & Pierce,1981and the work of Min and QiuMultiple acoustic diffraction around

rigid parallel wide barriers, Min & Qiu, 2009).

6.1.3.4 Fresnel Corrections for Finite Sized Reflectors

Finite size of reflectors can be taken into consideratiorOdy-Suite The Calculations for finite size of
reflectors is baed on Clay et a(Specular reflections of transient pressures from finite width plane
facets, Clay et al, 1993)

6.1.3.5 Sound Path Summation
OTLSuitesupports two types of sound path summation, coherent summation and incoherent summation

Coherent Summation

To maintain the wavebased nature of the wave frontscoherent summation(complex pressure
summation)is always applied when adding sound paths coming from the same soufce coherent
summation the following equation is used

Wherer isthe total squared sound pressurethe number of sound sourcesthe number of sound
paths of each individual soureeandn 0 KS & 2 dzy R LJIf ih&r®adre maeIhandodeNsBusize
coherent summatiorcan beoptionally applied forthe different sourcesvhere applicable

Incoherent Summation

For incoherensourcesummation(energy summationbhe following equation is used

Wherer isthe total squared sound pressurethe number of sound sourcesthe number of sound
paths of each individual sourceandn 4§ KS a2dzyR LI 4KQa LINBadadzaNBEd ¢KS
optionally applied for summation between different and incoherent sound sources.

6.1.3.6 Room Acoustics Reflectogmm

For the calculation of room acoustic paramete®s[ -Suite skips the wavdased calculation of sound
paths and calculates reflectograms by calculating the energy of each path individually. This is done for
performance reasons. This waapme wavebased &ects that occur in the addition of the sound paths

are missed but this does not affect significantly the results of the Room Acoustics Parameters.
Nevertheless, users can still proceed with a walvased calculation of the valid sound paths in a Room
Acoustics calculation if they wish to do sdviore details regarding this will be given in later modules.
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6.2 OVERVIEW GEALCULATIONDOLS

6.2.1 Path Detection
OTLSuiteoffers tools for detecting and rendering sound paths before and without executing any
calculation. Tiese tools can be found when you click on the Calculation Tools button (main viewport)

After you click on the Calculation Tools button, the calculations form should pop up:

ARSI S = ] SR RSO

The first four buttons are the path detection tools. Following on, wese#l what each of the buttons do.

6.2.1.1 Show All Paths

Shows all reflection and diffraction paths between source and receiver with the effe@npf
barriers/remedial surfaces according to settings in the calculation options, disregarding the number of
strongestpaths.

6.2.1.2 Show Paths to Be Calculated
Shows all reflection and diffraction paths between source and receiver with the effeetnyf
barriers/ remedialsurfaceslimited to the number of strongest paths set in the calculation options

6.2.1.3 Show All Paths without Redi&# Objects

Shows all reflection and diffraction paths between source and receiver according to calculation options,
disregarding the number of strongest paths ithout the effect ofanybarriers/remedialsurfaces, even
though there is a barrier/surfacin the model.

6.2.1.4 Show Paths without Remedial Objects to be calculated

Shows all reflection and diffraction paths between source and receaitirout the effect of any
barriers/remedialsurfacesaccording to calculations options but limited to the numbeswbngest paths
480 Ay G(KS OFf{Odd I A2y QA 2LIA2YA®

6.2.1.5 Exercise

In order to better understand how the above functionality works, navigate to \&8rSeptember
2019 Module 5andopen theModule 5.otlt file. As sooras the project opens go tGonf Explorer > Man
shouting¢ Outdoor and try to click the above buttons. See the rendered paths in each case.

6.2.2 Calculations

OTLSuiteoffers a variety of calculation tools suitable for different needs and progsptirements. In the
following steps we will explore briefly the different calculation types. More details about each calculation
type will be given in succeeding modules.
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