-

~

Electrical Distribution Course

-

PREPARED BY

DR / AYMAN SOLIMAN

/




s

.

REVIT

( Revise Instantly )

~

/







BIM is an integrated
process that vastly
project
and
allows for

. This
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visibility enables all
project team members A
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reduce ,and
make informed
decisions earlier in the
process — helping to
ensure the project’s
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Vhat is Building Information
Modeling?

Major Benefits of S
BIM: r »

v Co-ordination
v Interference check
v Parametric change
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Revit is intelligent, hence it has a
logic and can understands any
unlogic actions which are translated

into errors or warnings.
Structure

Coordination is assured by the
system.

‘ Architecture
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Every where any where

I
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used inside a project

Uses & Importance of
families:

Provide high detailed
components

Shrinks editing time

Revit has a built in library,
besides a numerouson line
libraries

International organizations
provide free Revit models for
their parts to help market
their products, reflecting the
production of real world
models

Dr / Ayman Soliman

SFamilies are parametric active components which are
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Modeling







“+ Define wire types, voltage ranges and distribution systems to help ensure
compatibility of electrical connections and prevent overloads and
mismatched voltages.

» Automatically size wiring based on circuit ratings.

« Automatically balance all i‘}‘:‘:—

s 117 y Y 2180
L!.. 4‘\‘ 1.““] 2 5
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Annotation




Documentation




means up to speed

= Creating schedules
just by selecting
fields and the data is
collected
automatically from
Revit database.
Material takeoff is
applied only after
selecting the unit the
scheduleis
generated.
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Sheets
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management




Minimize time and cost

“Team work through work sharing
and the ability for the project

manager to monitor and direct the
team individuals

10/5/2022
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J" saw » . -
BRI Ze time and cost

_ Editing time is perfect since its
:—_ ;,:-—' .-.‘~. ‘,' _‘ c
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> Revit Benefits

BIM Concept
Modeling

Design
Annotation
Documentation

Management
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REVIT Terms



Project -2
Level -
Element -
Category 2
Family -2
Type >

Instance =

10/5/2022

e Jaida Il g 5 iall s
Lo Uy Jadd) al oy ) 38Y) (5 ghusall
S g gl QLIS (5 ) Cudy 1) 8 aliyy yaie (4
ale aul (cable tray — lighting fixtures ...)
each category has number of families
each family has number of types

such as elements

Dr / Ayman Soliman 24
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REVIT Extensions



s

.

REVIT EXTENSIONS
RVT : Revit project
RTE : Revit project template
RFA: Revit family

RFT : Revit family template

10/5/2022
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RVT : gy y & e gl dlaial oo

units , families , hierarchically

RFA : ATAEIE 3 IPSFCR I

RFT : ana el Jeel Hle o Ciliad iald



How to use REVIT



: . I "S o I ..;)J‘ o~ . S‘ @
= pProject °
. e b . families o

B jew.

X -

eHE - K- 2«70 A G- 518 AutodeskRevit 2014 - Recent Files crd or phrase S 8 ¥ A signin

Families

W fyew tual Mass...

i 4

AUTODESK’
REVIT
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Projects - New

* No templates found
(J Open Application
J Options

J File locations

d Select Path where families found
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BcEG 50- 22008
} @ ] Recent Documents

@I General Project template files: The first five project templates will appear as links on the
D 2| IS Recent Files page,
rac_basic sample pmjecié User Interface -
+E Mame Path
Graphics
.
Rendering Eﬂa
Check Spelling —
SteeringWheels
ViewCube
Default path for user files:
Macros misti i §
C:\Users'Eng Ayman'Documents
Default path for family template files:
C:\ProgramData's BT 2014 TemplatesiUSs Metrich,
Root path for pol
C:\Users'Eng Ayma Bfnents \PointClouds
o] [cana ] | /
10/5/2022 Dr / Ayman Soliman @



Autodesk Revit 2014 - RecentFiles |} 7yne g revword or phrase

| Architecture

i General Praject template files: The first five project templates will appear as links on the
Pro}eCtS Recent Files page,
User Interface

Mame Path

|~
= Graphics
=

B —
I_. Browse memplate File

Lookin: [ | USMetric x| 4 B ¥ Bl vews -
-Desktop Preview
1l Computer
. : uLomI Disk {C:)
o 53 ] | ProgramData
Families | Autodesk
3 | RVT 2014
| Templates
= Local Disk (D)
y s e
%CD Drive (G}
P -
& Eng Ayman
— Libraries
5; Metwork
| Eng.Ayman Scoliman - Home page_files
| New folder
|, US Metric

<|

File name:

Files of type: [Template Files (*.rte)

AUTODESK’
REVIT

10/5/2022 Dr / Ayman Soliman



Projects General

User Interface

Graphics

Rendering
Sample £ Check Spelling
SteeringWheels

ViewCube

Fam”ies Macros

Project template files: The first five project templates will appear as links on the
Recent Files page.

1E Marme Path ;
= Electrical-Default_... | C\ProgramDatatAutodeskhRVT 2014\ Tem... o
= IMechanical-Defau... C:\ProgramDatahAutodesidRVT 2014% Tem... "
+ >
= o
Default path for user files:
C:\Jsers\Eng AymaniDocuments Bro

Default path for hmlly template files:

C 1rPrc:g||'aml::la13‘!..ﬂ'tutc:u:ivasWW.fT 2U14\Templabes‘.l.l5 MEtrIl: . Browse
Root paﬂ'l for pomt douds;
c: 1|,Llsers'|,Er1g| Ayman@ocuments'lPolnﬁIlouds Browse

\\ el (1

A staall SLuadl) el Cogu |

10/5/2022
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o2 D A B e e BE S [ . . d : eyword or phrase B el In DI'O C
%: D [ Roof - [ Curtain System or a (=] Area - '\? E_]'_ﬁ - Wall |
3 / ! . st s == ) 3
Mncﬁi‘y Wall Window Component Colurmn ﬁ Ceiling @ Curtain Grid om Separator [Z2] Area Hn By Shaft H}a Vertical 3?_3.. Cid ne
| - - =l Fioor ~ EH Mullion Tag Room - B Tag Area - Face 77 Dormer | } Viewer =0
Properties. o Build Room 8 Area = | Opening Project k3 x
= T Wiew ipling)
g o i - Elecy
o
: : - oor Plans
Floor Plan: 1 - Lighting ~ | E Edit Type .- 1- Lighting
‘Graphics & - - 2 - Lighting
View Scale 1:100 | =-- Celling Plans
Scale Vajue 1: 1100 g Bl Fles
Display Model  : Normal o 2 - Ceiling Elec
etail Level Medium = - Power
arts Visibility Show Original El 'floor Plans
isibility/Graph... Edit... .1 1-Power
Graphic Display... Edit... i 2 - Power
Uinderiay [ - & 3D Views
Underizy Orient...: Pian o) . --130)
sentation Project Morth = :Elzvall'cms (Building Ele
M Dizpiay | Clean all wall ... - East - Elec
R e B et el
..i Background | - South - Elec
EditeeCFH Al Legends
Ty - [E= Schedules/Quantities
........................... BT Sheets (all)
sun Path EI -2 Famuilies
Identity Data S, = [@] Groups
Wiew Template <PMones=s . t == Rewit Links
View Mame 1 - Lighting fal
Dependency Independent
Title on Sheet G @ ¢
REfCreneing o . = SHH'—FII“S’EBECE [sﬁﬂ - ‘?:ﬁ B Main Model = D éﬁ
Properties hel |__.lp_|:‘|,_| — ; =11 . J 3

7 © Een

S FyFc®

1. Project browser divided into ( main discipline and sub discipline ) according to family used

N

3. Each sub discipline contains two levels ( floor plan — ceiling plan )

. Through the project we cant add main discipline but the sub discipline might be added

10/5/2022
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floor plan: as any drawing from top of the drawing

ceiling plan : from bottom of the drawing

Each plan has two floors as default with template used.
3d view : to show any element as three dimension

Elevations : to show any element at any direction ( S-N-E-W)

10/5/2022 Dr / Ayman Soliman
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Visibility bar

1:100 B GO ERE TS 0 (B




/O OO{? Ge T & e T3 @ 9 B @y & *\

Scale

...for printing not work

Detail levelf! ( coarse — medium — fine ) e )b Aalall Joalalll jlelaY

Visual style : ( wireframe — hidden line — shaded — consistent — realistic )

\Crop view — show crop region — temporary hide/isolate /

10/5/2022 Dr / Ayman Soliman @
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Revit agtions




General

e Remind you for saving

* For synchronization

* User name

 Cleanup ( number — days )
* Velocity of transferring data

Options

s

User Interface
Graphics

File Locations
Rendering
Check Spelling
SteeringWheels
WiewCube

Macros

Motifications

Save reminder interval

Synchronize with Central reminder interval

Username

Eng Avman

Journal File Cleanup

When number of journals excesds;

then

Delete journals older than {(days):

Worksharing Update Frequency

Less Frequent

Every 5 seconds

View Options

: ISU minutes

- ISCI minutes v|
w0 B
-1U —

Rl

More Frequent

i

Default view discipine: | Coordination

]l Cancel ||

Hep |

10/5/2022
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User Interface

select suitable taps required
Active theme ( light — dark)

Dptions | S|
General Configure
User Interface
Architecturs tab and tools -
Graphics Structure tab and tools N

File Locations
Rendering
Check Spelling

SteeringWheels

wo W] Structural anatysis and tools
Systems tab: mechanical tools

wo W] Mechanical analysis tools
Systems tab: electrical tools

~ v Blectical anatysis tools
Systems tab: piping tools

¥ Piping analysis tools
Massing & Site tab and tools

m

ViewCube
Active theme: [Light ']
P Macros
Keyboa rd ShortCUt Keyboard Shortouts: [ Customize. ..
(] Options Of dOUbIe CIiCk Double-dick Options: [ Customize..,
. . . o Tooltip assistance: |Normal T]
[ J
TOO |t| p a SS I Sta n Ce J&‘ (-SJ f‘ Lsy uuME Enable Recent Files page at startup
Tab Switching Behavior
After dearing a selection or after exiting. ..
Praject Environment: [R_emrn to the previous tab V]
Family Editor: [Smy aon the Modify tab 'I
[#] Display the contextual tab on selection
| ok || cancl || Hep |
10/5/2022 Dr / Ayman Soliman




Graphics

 Video card

e Remove hardware accelerator

Cptions

General

User Interface
E

File Locations

Rendering

Check Spelling

SteeringWheels

ViewCube

IMacros

* Invert background ( blach-white)

e Size for dimension
* background

Warnings

J'_\. Unknown video card

The installed video card 'Tntel{R) HD Graphics' has not been tested with Revit,
You may continue to use Hardware Acceleration.
If you experience graphics display issues, you should:

- Turn off Hardware Acceleration

Get information on supported hardware

Graphics Mode
[¥] Use Hardware Acceleration {Direct3D&E)

@ Ilse Optimized Yiew Mavigation
[7] Use Anti-Aliasing

Colors

[] nvert background
Selection: E RGE 000-059-1589 ] E Semi-transparent

preselecton: (lRGE 000059188 |

Mert: [IDJRGB 255-128-000 |

Temporary Dimension Text Appearance

Size; 8 -

Background: [Transparent b ]

o< J| comcel |[ reo |

10/5/2022
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Options h

General Project template files; The first five project templates will appear as links on the
Recent Files page.

File location

Sraphics _ [Electrical-Default_... | C\ProgramData\ Autodesk\RVT 2014\ Tem...

= Mechanical-Defau... : C\ProgramData\AutodeskABVT 20144 Tem..,

Rendering

Check Spelling

* Suitable templates stsermngnneet
([ J I 1 VRO Default pa r user files:

SaVIng path for prOJECtS Cﬁwlserszn;o.ﬁ.ymanlucuments Browse. ..
* Path for family templates et pthfor fady tempste: e

(o \FrngramDaE‘nﬁ.utodesid,RW 2014 Templatesiis Metric Browse..,

e Path for point clouds oot pt frpot dc
C:\Users\Eng Ayman'DocumentsPointClouds __Bmwse. :

Macros

o ] Cowe ] [vob )

10/5/2022 Dr / Ayman Soliman
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Link Files(P1)



Link  Link DWF

|Hevit CAD Markup

(2 B2 (3 &les

Point Manage Import Import  Insert _Image Manage Load Load as
Cloud Links | CAD gb<ML from File Images Family T ;--'l Family Group

 Make link to (Revit — CAD)

e Link>>> L;c\_u —alall Lﬁ BJ.ZG\;.A S . ng\.,umj\ Lﬁ d.\daﬁ Q,S‘

o 5aS 3 e 83¢d Ui (o) Chan gl Calall 8 Joaeiil) aaia)
10/5/2022 Dr / Ayman Soliman



Insert — link Revit

Required two main points
1. File name
2. Positioning
* C(Center to center
* Origin to origin

s+ L ngot Lo
: 2
B et
Praperties X : Gy« (ojeetBrowses -Projeed i
Lookin: | [ Desitop * E views v = e —
= el o[£ Vess Becing
Name Size Ttemtyge Date moded _ 5 Blectical
Floor Pan ¥ . & | pa
3 Lbraris | - Lighing
[ Eng Ayman 2 - ) FoorPlans
Floar Plen: 1 - Lihing » £ EditType 1 Computer . B
Grphics 2« Sttt . |
ViewSede 10 1. Eng Aymen Sciman-. Fileflder 3791148 A B"EE"THEL?"_‘S :
Sciealue 1t 1100 e File older WST A ; g"'z'&!l'_"‘JEIE
Dy o) | o J UsMietic lelde 32191137 AM Wean
s MO [FIm Offce Buidingd001  1780IBAutodeskRevitPr.. B0 140 M i
Parts Visibifity  : Show Criginal |3 o 1+ FHoor Mlans
Visloliey/Graph.. | Edit.. | Il
Grephic Displey... _ Eit., I
Underlzy Mone i
Underlzy Orient... Plan :"'{3_[]} N
Orientation  Project North g :Elaraimns Building Ele
Wall Join Display  Clezn all wall . EastEIec
Discipling Hlectrical i s : ;---Nnrth-EIec
Color Scheme L. Background Scuth -_Elec
ColorScheme | <pone> Flenare: m Office Buidng. 0001 - E - West - Elec
i 7= Legends
System ColorS i Bt R o b : m| i Leg N
Defaul: &nalys.. INonE e R o T Schedules/Quanties
Sub-Discpline Lighting Fostorig: |- Cene o Center - 8 el
“SunPath il — =] Families
ertty Dta 1. % [d] Goups
; = = | e Raitlinks
Properties help | Apoly i e T :
Fety TR KN

10/5/2022
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Link Files(P2)



Insert — link — mange links - reload

unload leuSc g

el calall Ll et Al 8 203905 Reload from

. _/

10/5/2022 Dr / Ayman Soliman




C _OVER LAY

D_ATTACHMENT

linked file e reference type iU

reference

type

I
l overlaying lattachment

Al iludl Caldl Y eday Y overlaying s 4
ala ) 8 yeday attachment Al 3

~

Cale (e cala pe cale c0da]

D%

10/5/2022
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Link CAD



/ Cudy y A e AS Aa dd Y insert Jae! Lél\

I s 1oan 4a) condy I AlSGa ) ASH e L 3l Lo J8 da gl Cadasl a 3Y
J 30 i origin

dexdiuall e Jayers J) JS <aass S Purge —all
Glayaiall JS adad Qverkill
4 st s )l 58 Aala 5 2535 e (50 Ul Zoom all

\ Save to work /

10/5/2022 Dr / Ayman Soliman




Link CAD

Colors =2 Invert

- preserve
- black & white

Import units = auto detect

Current view only
Lib el dalll il jlelaY

& Link CAD Formats

| 9| =

Look in: ’.Deskbap

v]ﬁ@%ﬁaﬂewsv

o
Mame

- Libraries
2 Eng Ayman
L] Computer
'i"' Metwork
. Eng.Ayman Seliman - ...
L Mew folder
. US Metric
mOfficeBuilding-0001-...

Size Itemn type

File folder
File folder
File folder
42 KB AutoCAD Drawing

== Preview
Date modified

3/3/201911:48 AM
21/2/2019 %21 AM
11/3/2019 11:37 AM
11,/3/72019 5:04 PM

- .
- -
Lo T T
wa=
B

il

1

File name: mOfficeBuilding-000 1-FloorPlan-Level2

Files of type: [DWG Files (*.dwg)

3

Tools -

[ current view only Colors:  Preserve -

Layers/Levels; [AJI - ]

Import units: [Autu-De;ect v] 1.000000 |

Carrect lines that are slightly off axis

Positioning: | Auto - Center to Center - |

Place at: ILe'u'E_-I 2 ']

[¥] orient to View
| oen || Cancel |

10/5/2022
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Co-ordination

Discipline = sub Discipline




Project Browser - Project2 x

=0, Views [Discipling)

= Iiflect(ical_ LJA UJSA ‘ﬁ)é &JJ-‘M LS\ L“\JT\M ‘;
I Discipline (1

-1~ Lighting
= ... 2 - Lighting
E| ----- Ceiling Plans
| -1 - Ceiling Elec

sub Discipline (2

=) Power
E| ----- I_:Icl-ur Plans
B leans) (in ¥y Lead il Sy Y5 A )1 & Discipline
E| ..... 3D Views lale Caual o) Jae) Sy 4ae 8l & sub Discipline
300
IS i 0y s 0 3
- North - Elec lighting — power — fire .... &) g« 3iiia )
... Sguth - Elec
........ West - Elec

[ Leaends

10/5/2022 Dr / Ayman Soliman @




Project Browser - Project2 x
=0 Views (Disciplineg) . .
& Electrical The electrical template consists of :

= Lighting
=] Floar Plans ° Only tWO Ievels

L - Lighting * Only lighting and power

2 - Lightin ] ]
5. Ceiling e At a certain height
1 - Ceiling Elec
2 - Ceiling Elec
=) Power
e > we must put the exact height for the buildings
| o Power » Any required sub Discipline must be added
(D) with floor and ceiling plans
= Elevations (Building Ele
East - Elec
Morth - Elec °
\ <« HOW we can do this task??y
West - Elec
= Leaends

10/5/2022 Dr / Ayman Soliman



Link
Properties X
Ceiling Plan g

Ceiling Plan: 1 - Ceiling | £ Edit Type
Graphics A -

View Scale /

Display Madel

Detail Level  MN_/

Parts Visibility ~ : Show Qriginal

Visibility/Graph... Edit... L

Graphic Display... Ed“;':m 3

Underlay None

Underlay Orient...; Reflected Ceil...

Orientation Project Morth

Wall Join Display | Clean all wall ...

Discipline Electrical

Default Analysi... | None =

Sub-Discipline | Lighting

5un Path 0
Identity Data A

View Template |  <None»

View Mame 1- Ceiling Elec

Dependency Independent

Title on Sheet

Referencing Sh.., x:
Properties help I Apply _|

‘ Import

| g QL rl
3 | Load from Library

1 Autodesk Seek
- —
IR import/Link RVT 12 [t
Look in: [.D&d(top v] & B ¥ B vews ~
- ; - Preview
g “ | Mame Size Item type Date modified
N = Libraries
History £ Eng Ayman
Lol Computer i i
; LT,
File folder 11/3/2019 11:37 AM
g m OfficeBuilding.0001 1,780 KB  Autodesk Revit Pr..  30/8/20101:10 PM
5092 KB Autodesk Revit Pr..  13/3/201910:53 AM
< n | ¥
File name: m Office Building.0001 iy
Files of type: [RVTFﬂesm v]
o — a
[: Open. I
1100 EO% G@mEAE P 0 B ¢ L

o (5 5z ~ Project Browser - Project? X
= -0, Views (Discipline)
o E| Electrical
1@l - Lighting
|2 E 5 - Floor Plans
|_—'Q ----- 1 - Lighting
. i 2 - Lighting
[ Ceiling Plans
1 - Ceiling Elec
.2 - Ceiling Elec
E| Power

& Elevations (Building Ele
- East - Elec

- North - Elec

- South - Elec

. West - Elec

- Legends
[ Schedules/Quantities
L[al) Sheets (all)

9 Families
- [@] Groups
&2 Revit Links

10/5/2022
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electrical Ju
template

PPN

WE
/ ]
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Old

/New

Proje

/H

= :D: Views (Disciplineg)
= Electrical
= Lighting

= Floor Plans
1 - Lighting
2 - Lighting

|- Ceiling Plans
1 - Ceiling Elec
2 - Ceiling Elec

= Power

=-- Floor Plans
1 - Power
2 - Power

= 30 Views
Elv,

= Elevations (Building Ele
East - Elec
Morth - Elec
South - Elec
West - Elec

= Leaends

levels J) <ada azy JaaBls o
template Ju 4l
e (KL LS ol

sub Discipline ! osx *
floor plans Osx
ceiling plans o5

co-ordination Jdee (1Y

JSIL & g il

Prnj}m\ x

= :D: Views (Disciplineg)

= Electrnical
=) Power
= 30 Views
(3D}
= Elevations (Building Els
East - Elec
Morth - Elec
South - Elec
West - Elec
Legends

e Schedules/Quantities
Sheets (all)

O Families

[®] Groups

&= Fevit Links

10/5/2022
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Collaborate = copy/monitor = select link
Left click on the link

@- > 5 G

Projectd - Elevation: East - Elec
Collaborate

Bk Type o keyword or phrose

G- G O

o Active Workset: - | B} ]
5] of oo eof B [BEl 2| | | O, & |
Maodify| Worksets ) . ) nize _ Reload R 5 Show Restore | : Copy/ | Coordination Coordination Reconcile Interference
| ' R th Cent Latest £ History Backup F=quesi= || Monitor Review Settings Hosting Check |
Setect ~ | Workets | Snehvanis = Coordinate e ———————
l 4 l Use Current Project
Properties x @ Select Link — 6 sz * Project Browser - Projectd x
= =, Views (Discipling)
ﬁ Elevation = Select Link = Electrical
Building Hevation Copies selected elements from a linked project to the host s IEJnlwer
project, and monitors changes to these elements. = 30 Views
Elevation: East - Elec B E £ o 1308
Tes Press F1 for more help = = Elevations (Building Ele
View Scale 1:100 ' : - East - Hec
Scale Value 1: 100 - North - Elec
Dizplay Model RMormal N — T . o H_-;;_G .S\Tu:h_-;lec
Detail Level Medium G pnemeies e ST | . _"“L@ ) Lo Wess ec
Parts Visibility  Show Original = Legends
icibili s | _I I_I | e | I— — |_I — Schedules/Quantities
Visibility/Graph... | Edit... A | h
Graphic Display... | Edit... = l I— | S| !.—.I r—l !—I | B | |__l E| ' Shee_‘t_s (=)
Hide at scales c... | 1 : 5000 B s ) 1= 1 T PR LV P S gy S R R ___L‘:E:_G L= &],—_rl Families
Discipline Electrical o o - ~ m (2] Groups
Color Scheme L...; Background [ I | l ‘ g | I | D | | | I [ i == Revit Links
Color Scheme | <none> T A | T - o T Lewel 1
Default Analysi... : None T o ———————— =——————————————— .-
Reference Label Eol
Sub-Discipline Power
Sun Path &)
Identity Data £
View Template [ <Mone>
View Name | East-Elec
Dependency Independent
LI C B ———
Referencing Sh.., . 2 2
Propertics help _ Apply | 100 OGP Uk Ge RO 9 0B < ™ s < il I E
Click to select, TAB for alternates, CTRL adds, SHIFT unselects, e -l & . B | Main Model - T 2K S [ 4-[%, S0

EN

10/5/2022 Dr / Ayman Soliman




Copy =2 multiple = select all levels with mouse inis

BHG G- A =27 0A B2 G5 - R DL — A @] oD
: ]
b LW B G v X
Modify | Options | Copy | Moniter Coordination Batch | Finish Cancel
Settings  Copy
Select ~ ' -
Copy/Monitar | b
Properties — G s ~ [Project Browser - Projects x
5 .0, Views [Discipling)
Elevation = E| Electrical
ﬂ Building Elevation = I\::‘zlj & Power
Elevation: East - Elec = | H Edit Type B,
Graphics A - )
View Scale 1:100 East - Elec
Scale Value 1: 1100 North - Elec
Display Model Mormal S o — E;niﬁ South - Elec
Detail Level Medium ——————————————————————_______Mlﬁ West - Elec
Parts Visibility | Show Original i
Visibility/Graph... Edit... EI D D D D D D EI 3 Schedules/Quantities
Graphic Display... Edit... s Sheets (al)
Hideatscalesc...l:sﬂﬂﬂm —————————————________________'-':; E]@Famllles
Discipline Electrical [@ Groups
Color S5cheme L...: Background D Ij o D D D EI D D [-&2 Revit Links
Color Scheme | <none> N G
Default Analysi... : Mone - ] o
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Lighting Distribution



Part One

Interior Lighting Design



Introduction

» While the most important aspect of this area of
design Iis determining the desirable lux according
to Egyptian, international codes and standards to
match your project needs.

» whether your project is a bank, school or even a
hospital there are some basic rules to go by while
determining the lux value of a given area.



Terms used in illumination:

1: Light:

It is defined as the radiant energy from a hot body, which produces the
visual sensation upon the human eye. It is usually denoted by Q.
expressed in (Im.hr - Im.sec) and analogous to watt.hr

2 : Luminous flux:

It is defined as the total quantity of light energy emitted by a light source
or received on a surface per unit time. It is represented by symbol F, and
IS measured in lumens.



3: lllumination:

It is defined as the number of lumens falling on the surface per unit area.
It is denoted by symbol E and is measured in lumens per square meter

or flux.
If a flux F lumens falls on a surface area A , then:

E=F/A Im/m2 or lux

4 : Luminous Intensity:

The luminous flux from a source, in a specified direction inside a small

solid angle.
And measured in lumen per steradian or candela (cd).



5: Light Loss Factor:

When you turn on a lighting fixture, light travels through the light source
(lamp or ballast) and the lighting fixture (such as a lamp shade or
lensed troffer), until it reaches the work plane where it is needed. Along
the way, the amount of transmitted light is reduced, obscured by the
light source, the lighting fixture, and other environmental factors.

The Light Loss Factor
measures the reduction of light as it travels from the light source.

6 : Reflectance:

The ratio of reflected flux to incident flux (either luminous or radiant)
It is usually denoted by p



7 . Lamp Efficiency:

It is defined as the ratio of the luminous flux to the power input. It is
denoted by symbol n. It expressed in lumens per watt.

8 : Utilization factor or coefficient of utilization:
It is defined as the ratio of total lumens reaching the working plane to
total lumens given out by the lamp. Its value lies between 0.3&0.8.

Total lm reaching the working plane
Total lm given out by t/e lamp

Utilization factor=

The value of this factor depends on the following factors:
1. The type of lighting system (direct or indirect ...etc.)

2. The type and mounting height of the fittings.

3. The color and surface of walls and cellings.

4. Shape and dimensions of the room.



O : Maintenance factor:

Due to accumulation of dust, dirt and smoke on the lamps, they emit
less light than that they emit when they are new ones and similarly the
walls and ceilings etc. After being covered with dust, dirt and smoke
don't reflect the same output of light which is reflected when they are
new.

It is defined as the ratio of illumination under normal working
conditions to the illumination when the things are perfectly clean.

Illumination under normal working conditions

Maintenance factor=
f Illumination when things are perfectly clean



Design of lighting schemes

A well designed lighting scheme must be satisfied the following
conditions:

1. Provides adequate illumination.

2. Provides sufficiently uniform distribution of light all over the working
plane.

3. Provides a comfortable color lighting of the seeing objects for our
eyes.

4. Avoids glare and hard shadows.

In addition to the above conditions, economic cost must be satisfied.



Luminaries selection factors

1 : Color Rendering (CRI):

Expressed as a rating from 0 to 100 on the Color Rendering Index
(CRI), describes how a light source makes the color of an object
appear to human eyes and how well subtle variations in color
shades are revealed. The higher the CRI rating is, the better its
color rendering ability. When the CRI rating is 0, all you can see is
gray scale.

Color Rendering Of Common Lamps:
* Incandescent 100%

* Halogen 100%

 Fluorescent 60% up to 92%

» Metal Halide 65% up to 92%

* High Pressure Sodium 21% up to 85%



2 . Color Temperature:
Simply the measure of the Color of light. Color temperature is
measured in units known as degrees Kelvin, named after Lord Kelvin.

3 : International protection (IP):

The influence of objects and water is the main criterion that needs to be
considered; other criteria, like ambient temperature, are best found

from studying manufacturers’ data.

The arrangement of the IP code is made up of four characters, some of which
are optional. The arrangement of the code is as follows:

IP- International
Protection - TN .//_ “\\ P \‘I - —
! Y Y
AP ) ( 6 ) & ) ( H ) )
e '\\k o l\\ _/ '\\_____/
15T Mumeral =
protection
against o
salid objects [ 2" MNumeral
O o & or X 4 protection
against = ﬂ“‘n
wwa ler A0 Leter-oplional |
L O o 8 ar X i access {Le] - 3 1
Ive parts 4T Letter-opuonal
A, B Cor D Sup plementary
Information
H, M., S or W
— A
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Now the code is established, the protection levels can be understood and the

are often only specified using the first two characters, as follows:

0

1

2

-3

4

15"Numeral .

Solid Objects 6
IP&7

2""Numeral i ]

Water — 1

S N 2

— 3

> 4

g 5

—3 6

—— ?

—3 8

VVvvVvVyv

No protection

o0mm Back of hand
12.5mm Finger
2.5mmTool

1.0mm Wire

Dust protected

Dust tight

No protection
Drips-vertical

Drips 15 degrees
Spraying

Splashing

Jets

Powerful Jets
Temporary immersion
Continuous immersion
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Sometimes, albeit rarely, the optional characters three and/or four may be

used as follows:

P67

3% Character

—3 A Back of hand
— > B Finger

AH

— C Tool

—>» D Wire

4™Character

~—>» H High voltage apparatus
— M Motion during water test

— 5 Stationary during water test

— I/ Weather conditions
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Indoor Lighting



/ Lighting \

Outdoor Lighting Indoor Lighting

1) Sportareas
2) Streetlighting
3) Swimming pool

4) Landscape

\ 5) Layouts /
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To distribute any area must be specified the following:-

[ f1] Room Function ]

To know

A
[ \

Lighting Level [LUX] Type of Luminaire

Get from standard code tables Get from Lighting Catalogue

> |EC Code
» EC Code
> MNEC Code

[ [2] Room _Dimension ]

To know number of luminaires which achieve the suitable LUX.

N o area

10/5/2022
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Surface

[ [3] Ceiling Type ] { Recessed
Suspended |

v" Surface mounted ceiling v~ Suspended mounted ceiling
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— Fero

[4] Work plane height —

— 20 cm

Depends on furniture:-

= Take “zero” if corridor or shops.

= Take “S80cm” if office.

[5] Environment

To specify the index protection

A
( \

Dust Moisture Vibration

[0 - 6] [0 — 8] [0 —10]
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1stdignt . g 3rd dignt

é
2

10 Bt SOy
1 0225 joules
I

N

i
H

S

.-"‘. ‘;@t—

* O

proteced e
SR EaTSon
waser

Pectecied Trown

7

NG
I.‘L.

N

i
H

i
b

o

il
H

: Ske
° I‘h
The third digit has been defined by

the french nocems UTE € 20 0N, IN studies
by the EEC and EC

@ (O)

The two fiest dits aee delined by the nocoss
UTE C 20 080, IEC 184 and 525 aad IXN40 050

prodooged rEmE N
a wates st 3 speaied
PO

The Aot two dgits are dofined by the momms
UTE € 20 010 IEC 544 and 525 and DINGO 050
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6] Indoor or Outdoor Lightin
To specify the following:-

%+ Type of luminaire
<+ Maintenance factor ( Indoor take 0.8 &

F7F Direct or FTndirect LicghEirng

= Drirect Figktirng (ONOEF)

L

220\
S0HZ

™

= Frryodirect igBhEiro

. CDIMMER

220N
S50HZ

outdoor take 0.6 )

x LAMPS

X LamMmPs
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Lamp

Luminaire selection

Luminaire

Ballast (Gear) Housing

Type of lamps

[

Filament
Incandescent
Halogen (Tungsten)

Reflector

!

Gas Discharge
Fluorescent
High Pressure sodium
Low Pressure Sodium
High Pressure Mercury
Metal Halide

Led
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Filament Lamps:-

[1] Incandescent Lamp

Color rendering factor

ol A Jeeme b HTET JJES L alma
Balle B 5l pe g pemlh & RARE 5 S S o
Color: ywellowr
FE P | T O | S W

:’;ﬁ; B0 W TS W 100 W 150 W 200 W IO0 W soo w | 1000 w

Lureen 730 as0 1350 2220 3150 IS00 2400 13200

L S 122 12.5 13.5 14 9 15.5 16.7 16.8 18 &
P PP =

Lumen: Flux/Lamp [Lm]
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[2] Halogen or tungsten lamps

ol A1 pendl Jada o 20 Imfw A Jeal Ll A0 patall S4ESN £ WS ) ¢ sl pheay Gl
100 A S S5l #1185 Jelms 5 Aela 2000 o e Ll

Color: Yellow

Used in shops and landscape.
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[3] Reflected Lampsaicsiadl ol

gl gl Da g gaSaall Juae | A paaded

—tils als
anlll Cpa Bl s Y EM uli.;...l...-iu Filament Lamps =1 PR Y
B A Jeai Aslynidl Al sl
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Gas Discharge Lamps:-

[1] Fluorescent Lamps

| \

Tube Compact
TL-D (TE8) Lamps Integrated
TL-5 Lamps Mon Integrated

TL-D Lamps:-

18 Watt > 60 Cm > 1300 Lumen
36 Watt » 120 Cm » 3350 Lumen
58 Watt > 150 Cm » 5400 Lumen

For Recessed mounted ceiling:
IfiL= 60cm & W= 60cm — must be use luminaire 4Ax18 watt.
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If L= 30cm & W= 60cm

> must be use luminaire 2x18 watt.

00 {TaTI
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For Surface mounted ceiling:
Use luminaire 4x18 watt Jeall JS2SN 38 oas

Use luminaire 2x36 for saving

18w -2 1300 Lumen

36 W > 3350 Lumen

Also 4x18 is more expensive than 2x36 luminaire.
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Compact Fluorescent Lamps:- ( Saving Lamp )}

A) Integrated type RS

Low Lumen/watt
18w = 900 lumen

B) Non Integrated type

High Lumen/watt
18w =1350 lum

Types: 13W, 18W, 26W, 36W
Used in spots: 2x18 - 2x26 - 2x36 Watt
Power Factor = 0.89 — 0.9
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[2] High Pressure Sodium [HPS]

Color Rendering 20%

Color: yellow
High cost
Cikanall bl &l bl
a3 405 € o
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[3] Low Pressure Sodium [LPS]

Color Rendering 45%
Color: yellow
Low cost
Alasiuy)
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[4] Low Pressure Mercury [LPM]
Color Rendering 40%

Color: white

i.I.1=i.:-...="".~’l

& byl oLl

pdeaall 8 381 Gslual
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[5] Metal Halide

Color Rendering 70-90 %

Color: white
Alaaiuy)
e Sall Balial
pibeaall & Edalall 5l
Power: 35Watt ------—--—-- —---up to 2000 Watt

Adllall Belial 5220 Seliia¥ls fuall & alle § cana Y adl 530S 5 jua 4l
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Ballast

Types of Ballast:-
1) Magnetic Ballast

PF [ 0.4- 0.6]

2) Electronic Ballast

PF [ 0.9- 0.97]
On af o g it 12 aladdd Juads Sl
IV g i a3 el

Ex:-
¢ For a luminaire 4x18W with magnetic ballast(PF= 0.5)
The consumed power is S= P/PF = (4x18)/0.5 = 144 VA
%+ For a luminaire 4x18W with electronic ballast(PF= 0.95)

The consumed power is 5= P/PF = (4x18)/0.95 = 75.78 VA
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Housing

Cowver Mirror

A
v \

Prismatic diffuser Opal Diffuser Aluminum

Used against dust used against moisture used to distribute the light

To select any luminaire according to:

1- Type of ceiling

2- Lamp type

3- Ballaost

g- Cowver (Opal or Prismotic )
5- Mirror type

&- IP [ Index Protection |
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Hand Calculation



Lighting Distribution

W
N = LUX xaxb
_Lumenx UFxMFxn

Where

MN: Mumber of Luminaires

n: number of lamps per luminaire

Lux: Lighting level, get from standard table | 1EC, EC and MEC )
a: Room width

b: Room length

U.F: Utilization factor 52ty Jelaa

M_F: Maintenance factor “Cleafl fde.

1) How to calculate utilization factor (U.F):-

LxW

First calcite room index [k] = (Lew)x i

Then by knowing the color of walls, celling and work plane we can get the
U.F from the table
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.. REF 0.7 —= [walls)
K ™ 0.5 ---= (celling)
0.2 -—= [work plana)

0.75 w
12 > [L.F)
1.2%

R: Reflection of walls, celling and work plane.
K: Room index.
2) Maintenance Factor:-
Indoor lighting M.F=0.8
Qutdoor lighting M.F=04 - 0.6
3} Lux [ Lighting Lewvel ]:-
Take the value from standard tables codes { EC or IEC or NEC )
4) Lumen get from specification of lamp in catalogues:-
For example:
1I8W ———3 1300 Lum (TL-D)

36 W =——3 3200 Lum (TL-D)
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58 W — S0 Loan {TL-E3)
14 W — 1200 Lum (TL-5])
26 W —_— 1800 Lum [Compact)

From calculation if the total number of luminaire in the room = [N], then to
get the number of luminaire in length and width caloulate the following:-

5 ; : 2 Ex M
= NMumber of luminaire in length = e
= ; ; i v Mo N
= Mumber of luminaire in width = =5

Where
W Whidth L Length M: Total number of luminaires

Example

If we hawve office room with the following dimensions:-
a= 2 mt b= 2B mit h= Imt

Lux= &00 Lux use (4xX18 Watt) ——---=lum= 1300

SO0 x 8 x & 16
1300 0.8 x 0.5 x4

|| #Bx 16
= So, Mo of luminaire in width = = =4

W ox N Bx 16
= Mo, of luminaire in length = J .Jr =

MUF = 0.8 U.F =00
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Lighting Analysis
Using Spaces




/«leée.}‘ (e ghxml <ale 35a 5 e AV QLI el (o SIS o ) 1) \

Gbxml : green building xml file

Spaces Rooms

\ spaces Jaiiia Ual t /
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ﬁsert —> load family
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open
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dialux as gbxml file J jals mual Caldll X 4
5. @ application =2 export — gbxml
6. Export category = spaces
/. Next
8. Its name = save
9. Open dialux =2 import =2 gbxml file 2> ok

Q/Iake suitable distribution /
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Lighting Analysis
Using rooms
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Gbxml : green building xml file
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Spaces Rooms

\ rooms Jaiiia U;\t /
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o To change propertis for  single element or 2 subset of 20 Views
elzments that belong to the family tyge, use the Progerties ki
2. Architecture = room - yes
o st -l
-~ \ - - . o~ Fress F1 for more help - Norh- B
L@ch ‘_)AS‘ M).c dAQ D e LS‘ LA.C Uﬁjj‘ J‘)A.AJ B
* ” * vt - Wet-Be
EL&gends
B Schedulas/Quanites
R Sheesall
3 Fais
L M - ~
4 S
3. Led Anaall Lus.u]\ Sl Jaal |k | B
. o I IR J M f & Revitlinks
. . -
Place rooms automatically it Byuaks e : i —

Cicktosed, T4 ol

unalfs,mlﬂﬁd?._mﬂum & . _ it B e e . 45 ﬁ ‘31}?._1 }

LiSaila 63 g) o pall maan paad]

Lol 0
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L@Juﬂﬁ"}jh;‘sz‘kHS.XJJAAA JJHPjiajta'gsé
Room separator Jsle Ul L (s ) and

=

Lo galie CLESY £ 55 S ganmi a3
Architecture = tag room
tag all not tagged

Tags J) deai a3V Ll

@[ XK \D&@' R

1

Y Tipeic impmerd o prvnce

B oty 1 e DG

Hsh

Alcut - “: e
[] i D ¢ i on tn# = DD 7 f = f;’" Bind Menage
‘@f @Juln E’i Q Qj '4\ ::! X g@| lnk Lnks
Selct + Propﬁtlxss Clipbosrd Geometry Mﬁtﬁfy Viw |Memsire| Crets Link
Modify | VT Links
Proaetes x oy + B A X
o U (=5 Views (Discipling)
Linked Revit Mods| = A - Blectrica
m Office Building 000Lnt = - Lighting
. . & . B--FloorPlans
) gl LJJAJ\ L S | e
ety Dsta b/ o> . - .1-Lighting
P;Iame‘ T | EitType - [ Celling Flans
. - ; 1= Cefing B
(Other Displays properties far the family type to which the selected L &\-lw-ngﬂec
Shared Site < elemert belongs. ; e
2 Power
Type properties sffict allinstances {ndividual elements] of that B- F‘W Plans
family in the project and any future mstences that you placein w1 -Power
the project. 2 Dower
L]
To change properties for 2 single element ora subset of [ 8- 3DVW5
elements that belong to the family type, use the Properties - {30}
palette, g- E\mtmns[BuwlmngEIe
- - East-Elec
Press F1 for more help - North - Blec
- South - Blec
- West- Blec
: @ Legends
B Schedules/Quantities
[ Shests (al]
-] Fariilies
1o [] Groups
{ -5 Revtlinks
Properties help | fedly | e EORGEES ] m| ;
Pl : % BP9t " A | ¥ ] b

G450
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ﬂsert - load family

2. bl i libraries — metric — annotates — mechanical — m_space tag.rfa-
open
L oald 285 and 3yaa S0 maal 43 Bl 3
dialux as gbxml file J Jals mual Calall X 4
5. (A) application = export — gbxml
6. Export category = rooms
/. Next
8. Its name = save
9. Open dialux =2 import =2 gbxml file 2> ok

Q/Iake suitable lighting distribution /
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Families Types



.

Cudy )l e 6S) Jxill modeling Jaxi 1) @
family o= 3_ke Lgau y dals Lf‘
families J g153) (e o yaii o g U

families

Loadable
family

10/5/2022
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/ System family Loadable family \

We can't create We can create
We can't edit We can edit

We can't load on project  We can load on project

We can't remove from project We can remove from project

Ex: Ex:

Duct — pipe — conduit — cable tray  Lighting fixtures — sockets —

\ switches - transformers /
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Loadable family

Hosted family Non-Hosted family
Need service to host on it g arall Jaldl o adley Y
ceiling Osx Ji=diia lighting fixtures b 593 Alac) Ul 1851 (51 () 53 ans ) (San
wall U5 panel Jacl (s G oyl ae JEi Y element J) au il (B e 5 lenall jj
elbasl
Advantages:

Ligd daia s () 90 a9 yma gl )Y

&GSJ‘)I\ s host J (& e (s laxdll o
slza element J) oxis LSsila il
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-

Insert =2 load family
Libraries = Egypt— lighting — MEP — internal - select suitable family
hosted ke s family J) ol (e el v/
OIS 2 ga g0 e o3y hosted W) s 58 580 (Sea (1
element J! ilall 3 ) puall 8 & ldss hosted JV S (2

IR Load Family  ———————————————————————————————————————————————————————————— SE8 X
L“‘*‘“\.u"@a X B vews ~

=] B Deskiop Preview
¢ Computer
.:'Lucal Disk {C:) @ @
X ProgramData
J:;_ Autodesk
o Hosted Non-hosted
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System -2 electrical =2 lighting fixtures = select suitable

sa ¥ e il e clilis)) lile ceiling view J) & <l g (Sl st a5y

( vertical — on face ) «wlidl sl placement 3 48l

4 HCDFI-E - |

o = = | l—_l W@ :l EE. - : T [=ff | 41
. L DAt s = g + . HE E g R i Y =
Modify EH Pacte = PN o3 = 5 PR .. T Load Model Place on |Placeon Place on
= = @f @Jﬂ'i” % E’; & + QJ ETIT =_"4| iﬁl b4 2 Family In-place ||Vertical Face| Face Work Plane
Select = Frop.e:ties (.jt;rp.board .Gea.metr].r ﬂ"[od'rﬁ.r View Measure Create Made Placement
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dau )il e panel Jieadl

Insert =2 load family
Libraries = us metric — electrical — MEP — electric power — distribution

R Load Family

daus )l Jde panel J) Jeeadl

transformer — CB — panel _ual A

System —2> electrical = electrical equipment

Place vertical
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Lighting Modeling




/ oSl zeald o ClALEST) Ay j gt dn o \

i slhall e Ly Lidand o gas A1 CHELEST (o o slbaall daall U e 1

LAl s GLESH o Ailad) Cinca AY

Ay Jand (33l O aa g8 3

. _/
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-~

First Method \

4 glhall CULESIL Aalall family ) deesd (e Y Aol

* Insert = load family = path as figure

B sy —
Lookin: || € F1 X B vews ~
= '.D ki . Preview
I:_'_-;j M Computer
EL::EJ Disk (C:)
My Computer L, ProgramData
: K Autodesk
| RVT 2014 @
k Libraries
J Egypt
o Lighting
| MEP

10/5/2022
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: 1\“5 LHQ_L)M LA‘C Calal 1::1<“ M\

* Systems 2> electrical =2 lighting fixtures

Modify| | Duct Duct : Flex Air Mechanical | Pipe Pipe Parallel Plumbing Sprinkler | Wire Cable Conduit Parzll Electrical
Placeholder ;[1] Duct Terminal | Equipment Placehclder Pipes B Fixture T Tray o woment
Select ~ | HVAC 5 | Mechanical « | Plumbing & Piping Al @
Places lighting fodures such as ceiling, wall, and recessed lights.
Propertiss x

Specify zn offset under Constraints on the Properties palette to

E—E ¥ = = assign an elevation for the lighting ficture, If the fixture is face-
E Ceiling Plan - -y- § B i hosted, the cffset will be measured from the host face, rather
{ H P 1 than elevation,
{4 EE A | N
Ceiling Plan 1 - Ceiling = | £ Edit Type ¥
Graphics A . " .-—L:-.-:.-.-:.:.:

Dicplay Model Mormal
Detail Level Medium = 1
Parts Visibility Show Criginal

View Scale 1:100 g - @, =
Scale Value 1: 100 4 i__l____ y | (;/lJ
e — []:L @

Visibility/Graph... Ed 3 =
Graphic Display... Edit... 3 @2 | e Pt mare help
Underlay None | - -
Underlay Crient...; Reflected Ceil... | l3_D} .
Orientstion  Project North =)+~ Elevations (Building Ele
Wall Join Displzy ! Clean all wall .. M i i East -Elec
Discipline Electrical H= I - North - Elec
Default Analysi... | None o - ii South - Elec
Sub-Discipline  : Lighting I A—i.— =l - West - Elec
5un Path [E] —— = — -5 Legends N
Identity Data & T % -3 Schedules/Quantities
View Template [m | [ Sheets (all)
View Mame 1 - Ceiling Elec ! = 2 Families
Dependency Independznt S Warning @
Title on Sheet Couldn't find an appropnate Host., Try selecting a different Host Face or switch S
Referencing Sh.. 7 Placement Mode, e
Propetties help L 1r100 1Dk GeEER AR 0 Ca F =
q

11:53 AN
1 19
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* Systems =2 electrical =2 lighting fixtures

ruliall LIS )
cwlidll host J) sl
ceiling fview & ClaLISY J

TR D el

&y S Signin

Project] - Reflected Ceiling Plan: 1 - Caling E:_b

L

Madify

T £ 3 o - =l Maodel Plac
© oy =3 - o= = ‘ % by Brpileee | WEHhER

Yiew | Measure Create Mode |

Select -

Prop Clipboarg adify

Project Browser - Projectl = |-
=1 3. VWiews [Discipline)
= Electrical
=1 Lighting
& FlooerPlans
i 1- Lighting

M_Dovmnlight - Recessed
Can
203mm Incandescent -

; 2 - Lighting
5 Ceiling Plars
1- Ceiling Elec
------ 2 - Criling Flec
=i Power

™)

Ponel e
Circuit Mumber
Teentity Data = Elevations (Suilding Ele
Commernts (o East - Elec
e oo | 11 AR A N (N A A T N O O U r==- =— T —== 'l Y (I S Morth - Elec
Electrical - Circuiti.. A b South - El=c
Electrical Data 1 2TTVAL-100 VA West - Elec
e o = Legends

| & Schedules/Quantities
H Sheets (all)

1 BN Families

o ol Groups

& iowm Revit Links

Schedule Level

.
.
|
s | I
-
]
| |

Eroperties help [ Aeply | [ 1rme =:

|E| B tizin Modsl
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@\J\j )y ddliall Camia CBLEST g LIS ddliuall ) <5 ) Agh
x*y 3aall 4 QLI dae () (a jéi e

x¥2+1 Al ki Jg¥) chal) a1
Al (8 liS o Liladl 4oy 8 SlisS g 2
Lall (usi e agin Lad daall 3L JaS5 3
4. Annotate = aligned
Cllisall agale iz ¢i g JulSIL GLLIST 2aas 5
ale Jlad IS laaall equal ) JBAS 6
AY) el g S & B 8 L ) Je A GBS a7
B 3[{%3 1290 | 9%4 lBgE | 9%9 |

A
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SIS e Type a keyword or phrase

_ Modrf_l,r | Lighting Fiodtures

— [%] _CF:?J :g @’ i}g =R

/i\ = = - .1 Create Group (GP)

Creates a group of elements for easy

Press F1 for more help

— 1 | -/_.-
./f

move

8

create group & CULASI JS jus)
el e Tilall Jg) e o pall &l 2
multlple & constraint &Y .3

.
_ / c
@ e | =
—r |
o NI
L
—] | It &
| e ST 2 I
L Pan 2 D S
_ 4 e I @ @ i e
kel
- | i S s, 2
| O 8. EJ:T' ................. !
L ST e @
— L @ C|j 8. E__.@ %E 1%
d =l P S
. e e | B e
_ == = =T — " ||— | | ] e | |
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array )A‘ O ¢ Wailadl Aoy aie alE3S J oy g
start and end points 223y x*2+1 sladl daell iS5 2
AY) e g LIS & g5 A8 L) al) Je M QLY st 3
create group & CULES] JS ) 4
move ! e kilall Jgl e cagyall dal 5
o Iqus.?s\@\.gsdm\wésws; 6
2 o @ @ @
I N )
0 | P Y @
o . |
[| @ min ) @ @
R s mns |
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Third Method \

L;“j)} 88 Jaaldi alad o B ]
Annotate = detail line

Cpbaal) (o adaldil) dads aa 5 (pualiae ]
4*3 Jia QLLESY 22 s e

(1/3) dalaay 88Y) Ladll scgle Jond 1
(1/4) Malray sl ) Ladll scgle Jaxd .2
move JA\A POX|EREYER cL\A.a st 3

prmTal 3 o ARy it & S T
= 19 ple _ {
e i e <o |
¥ & -hiﬁ_‘l"k‘ YOI EE] ‘ “f- o
ety Modify Tew Meazurs Lin= Style
‘cal @ Mumerical le:
x ] (== LT '
T T T T T T T T T Tl T T T T “‘
Number: 3 e Cllaﬂ|| J
““x\\
3
meeawme)  rcaw E——
rber: Move Ty S last | | Activate Di
\\
!
—A —A —
I/’ I ..... |/ I L/ | .....
| | | I~
|| | | V|
[ A [ 1] [P
| | | | Pl s 1
] |
i oA Al A
II/ | |l | | Pl |
L‘=J T T
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Cable Tray Modeling



: Systems et Annotate e Massing & Si

Pm}ecﬂ - Reflected Ceiling Plan: Level 2.

k. Tye o keyword o phrase

1 = @
h-flﬁﬁa@l&: @ww ol IR S
Modify] Duct Duct " FHex  Ar | Mechanical | Pipe  Pipe Parallel Plumbing Sprinkler W|re Cable| Conduit Parallel Hectrical Device Lighting  Componen SySte m Ca b I e tray ( CT )
§ Placeholder :m Duct Terminal | Equipment Placcholder Pipes Q) Fodure Tray Conduits Equipment 7 Fixture 5
Selct | HVAC s Mechanical » Plumbing & Piping 3 i |
Cable Tray (CT) .
} cable tray = system family
S 2 Draws cable tray runs such as rigid ladder or channel cable tray, — i
P[ﬂp&ﬂlﬂ'.: & . . ; °
Using the Type Selictor, you can select cable tray types with or k F Ittl n g I 04 d d b I e fa mi Iy
g without fittings.
Ceiling Plan v |
On the Options Bar, you can specify the width, height, elevation
1 offset, and bend radius when drawing the cable tray. . 's\g\ "1 fitti ng d‘ ( S P '“
Celing Plan: Level 2 Bl = & -
Graphics ha I\
View Scale 1:100
ScdleValue 1 100 Insert 2 load famlly
Display Model ~ : Mormal -4+t
Detail Level Coarse HEl
Parts Visibility  : Show Original "
Visibilty/Graph... Edit.. b
i : = Press F1 for mare help L .DESktW
Graphic Display..|  Edit. E 1Ml Computer
Underlay Mone @ |l U (= Local Disk (C:)
Underlay Onient...; Reflected Ceil.. |I |, ProgramData
Orientation Project North ' . Autodesk
Wall Join Display | Clean allwall... ke R"TL:E‘”‘?
. loraries
Discipline Electrical | *’.';,\ bz &= 1 Egypt
Default Analysi... | None R | Cable Tray
Sub-Discipline _ Power \H —._
Sun Path i H;-__ll (g Local Disk (D:)
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e

[ 11 II:~.I

TRIM s2iwi CORNERS J dmjy
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dima 49) 32 cable tray Pm

Bagl ) b JA) 1A IS s i dda g (81 (gl 5 S s
JSGIL LaS 45 gllaall 4y 9 HI iS5 9 Ay ) HI UAS o

5 smalls LS ilgall gl

_/
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/ =l cable tray (& s risers 3\

zero offset 22~ |evell (»

offset J daf puiai g Jatd 4yl Adasi aaai s cable tray aw i ol e
all il daaall o) i 10 Sal

from horizontal to vertical (» il &) o &3 ok Jarai a5 @

riser J) JS& s A 3D Jl iy e

_/
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Object Style




Manage = object style

Category

Projection

------- Air Terminals

Line Pattern

Material

Solid

4
- Cable Tray Fittings E Solid
- Cable Trays 3 Solid
- Casework 1 Il Black Solid
- Ceilings 1 Il Black Solid
- Columns 1 Solid
------- Ceommunication Devices 4 Solid
- Cenduit Fittings E Solid
- Conduits 3 Solid
- Curtain Panels 1 Il Elack Solid
- Curtain Systems 2 Il RGE 000-127-000 | Selid
- Curtain Wall Mullions 1 Solid
------- Data Devices 4 Solid
= Detail Iterns 1 Solid
- Doors 1 Solid
------- Duct Accessaries 4 Solid
. Murt Fittinne 5 Srlid

Modify Subcategories

Jalsll ¢ sl

[ selectal || selecthone | | Invert
Delete Rename
[ QK ] [ Cancel ] Apply Help
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Object Styles

text or dimensions Jis annotations _:izi 2D <Ly JS

Model Obje 1D Iytical Model Objects | Imported Objects
Filter list:  <show all» v
Line Weight , _ 3
Category — Line Color Line Pattern 3
Projection 2
- Adaptive Points 1 I Black Solic | E
. Air Terminal Tags 11 M Black Solid |
- Analytical Beam Tags 5 " RGB 247-150-070 | Solid |
. Analytical Brace Tag 5 - RGB 210-210-000 | Solid
: & Har R b 3 I r [ S R I

10/5/2022
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Electrical Settings



/ To open electrical setting menu : \

1. Manage = MEP Setting - electrical setting

2. (ES)short cut from keyboard

- _/
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-
N

2 cable tray with different heights aw) 4l 4

2. Electrical setting (ES)
5y geall LSz S g JAlA e clilaall 2aa] gy

T A e S AY) e e e 4l
1. From visual style = hidden line
JauY) e AoV patll (pn dash J) baaldl s

O e

o Angles

- Wiring

i - Wire Sizes

i 0 e Comection Factor
i+ e Ground Conductors
i e WVinng Types

i Voltaoe Definitions

10/5/2022

Value

Setting
Draw MEP Hidden Lines d
Line Style MEP Hidden
Inside Gap 0.5 rmm
Outside Gap 0.5 mm
Single Line 0.5 mm

Dr / Ayman Soliman
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/ i 388 W w FITTING @ 43) a3 CABLE TRAY 5! Lians ]

Y Y5 Llad 33 ga 5a fitting J) 338 S Ja
(ES) o= fitting J1 Ll sl 2ast Sand

Electrical Settings

T —-——s

General

Angles

Comection Factor
Ground Conductors
Wirng Types
Voltage Definttions
Digtribution Systems
= Cable Tray Settings
[=]- Rise Drop
Single Line Symbology
Two Line Symbaology
Size
= Conduit Settings
=1 Rige Niran

Fitting angle
(7 Use any angle
Revit will use any angle supported by fitting content.

(71 et an angle increment
Revit will use the increment to determine the angle values,

.y

Use in Layd

90.000°

60.000°
45.000°

T =

10/5/2022
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;S aitll landst 5 electrical setting J <ladll (e 2Y wiring J sy s A
* Wiring size calculation usually wrong because REVIT apply AWG ) size not mm?

~Hidlie
G

- Wie B

E EEW&MWMHMr
Eé - Cround Condo
éimmwmwa
imwhﬁmme

- Dethutin s

B ----- Cable Tray Setings
EEmHm&w

E ééwmmumwmmw
é éinWWﬁmmw

N

Sefting

Ambient Temperature

Gap of Wiring Crossing

Hot Wire Tick Mark

Ground Wire Tick Mark

M Long Wi

ST Ll

Meutral Wire Tick Mark

Slanted Line across Tick Marks

MLong Wire 'ﬁ

Show Tick Marks

Max Vottage Drap For Brench Circuit Wire Szing

Max Valtage Drop

g Orop ForF

eeder Circutt Wire

ang 1

¢ [--- Rise Droo

Diameter Used by Sizing

latic o )50 Al da

—) ey (3585 e 30 e ) G ALl
M Long Wie Y

ST

hot, ground and neutral wires JS&

aximum V.D for branches and feeders

10/5/2022
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o)

Voltage Definition

-/

<8 380 5220 e system J) (b 2l JS pag e Y

Press Add =2 name — 220
value - 220

min - 200
max - 240
3 el Lgu,:uu.\e:ﬁ 1354 4

Pl accirmurm

P rmourm

Walue
b I I T P

Frlarme

- ‘_q"'.l"lrlng

- Comection Factor
SGrournd Comnductoras

LI WWirimg Typaes
------ “Waoltage Definitions
Dlistribution Swstems

- C_:.‘able Tray Settings

—1---
=----- Rise= Do
- Sangle Limne Symmboloon:
- Twwea Lime Symboalogy
B Size
= | Cornduit Settimgs
El ----- Rise Drop
- Single Lime Symbalooy
- Twwo Lime Symbaloos
B Siz=
------- Load Calculations
Delete

Fansl Schedules

Dr / Ayman Soliman
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e Press Add =

o)

Distribution Systems

J

leary system ) o 2seall Al aa s (e Y o

name —220/380
phase- three
configuration- wye
wires- 4

L-L - 380

L-G - 220

i relle T il

- Hidden Line

o (General Mame Phase Configuration | Wires L-L Valtage L-G Voltage

- Angles 1 |120/208 Wye : Three Wye 4 : 208 1120

& 1!'I.I'iring o 12[],'“24[]5mg|e ................................. Smgle ......................... e 3 ...................... T — b—
E| ----- Wire Sizes _-_-
~+ Comection Factor Ty e A A b 2n
R Ground Conductors 4 | 220/380 : Three Wye 4 - 380 220

I e

------- Voltage Definitions

- Digtribution Systems

10/5/2022
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o)

Cable Tray Settings

4 slhall alaa¥is cable tray J) JWSa) apli (e Y

paia i size B 29 e e paso cable tray pw)) Cons gl e
ay Jadll 3 Y g adilial o Y

"""" Hidden Line Setting Value
________ Use Anneot. 5cale for Single Line Fittings (&
CabIETra].rFlttlnghnnutatlunSlze ................................................ Y
T A~ : ableTraySmeSeparatur:{
.... : Elb|ETrE]|"5IIE5U'FFI:{ ................................................................................................................................................................................................................................................................
........... : abIETra],rCﬂnnectn-rSEparatn-r
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Create Lighting
Circuits




Omalias ceiling plane (& <LLAS]) @a\
W|r|ng db syl JJ\}.J

A _,_SyStems — electrlc_:__all___— electrical equipment (wdhia ) Je Lebwai 5 2
.  — {m | P A.@AJ\ u.a.m é&: oh\jj\ oﬁ\dﬂ Jm\_\:d\ dS UJSJ u\ LY 3
) e ﬁg ] ballast voltage - edit type — LSl e baai 4

dectncal - Loads %
i Ballazt Voltage
Ballas Mumber of Poles

ety Data ) [¥

Comments Hectrical - Loads -
Mark 10 Apparent Load 100.00 VA

’Hnslng 8

Phazze Created PMew Constru

Hectrical - Circuit

Electrical Datz

dentty Data. 3

As..embly Code Da020z20

| 220 V/1-100 VA

Jeher 2
Schedulelevel  iLevell
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a5 T it family 3 Jsall e 29 Ga sl sea @
= TS Gl i ) i JS N8 e disetll ol o

(‘\:u)@ﬁ\ ;\}Y\

apply & 380 ¢all 4ad S o

Press on load into project

write existent version and its parameter

electrical setting (ES) aaad o

voltage definition ( 220 — 380 ) <8 »»>

Electrical Settings

|  View | Measure | Create

- Hideen Line
i -General | :'
i Angles 1 |120 1 i 110.] 12000 (=
=1+ Wiing 2 (208 208,09 200.0 22000V I
Bl Wire Sizes .— -
LB e Bt 3. | 240 240,00V 220.0 25000V I
i __Croind Conduct: 4 |27 277.00 v 260,00
5 |48 450.00 v 49000V
(i1 20 22 00.0:
i

24000V i
420” : J

%
E
;




Electrical Settings

T —

A R R

- Hidden Line
- General

- Angles

- Wiring

= Wire Sizes

- Comection Factar
-~ Ground Conductors
= Wirng Types

- Voltage Defintions
- Digtribution Systems
- Cable Tray Settings

[~ Rise Drop
w- Single Line Symbology
“e Two Line Symbology

i Size

- Conduit Settings

[~ Rise Drop

-~ Single Ling Symbaology
-~ Twao Line Symbology
s Size

- Load Calculations
- Panel Schedules

Mame Phase Configuration| Wires | L-L Voltage L-G Voltage
1207208 Wye Three Wye 4 208 120
120

120/240 Single Single MNone 3 240

220/380

] [ Deste

Distribution system v/
Lglhal data JI IS Jax v
I LS

Distribution System: Nene -

X

220/380

#3
380V
0WaA
Other

DU gaaglll e ozt @y aey v/
Ly (=il Distribution system

selial) il Jaal Sala zeali il 335 v/
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- = reranege -—
=- [ 2D B P T 2 [
\f\ - Edit Edit Pick Filfer | 77 Power| Switch
Family | Work Plane Mew =2 Edit
Measure | Create § Mode | Waork Planc | Placerment
Power
Creates a power circuit for the selected
| | | Press FI for more help
e Q @ = Electrical
=l Lighting
| [ | H =i~ Floor P
S -
=
: El-- Ceiling
: . o
o .
] & = Powe
=i+~ Floor P
S
1 2=
= 30D Wiew
| {3p
H =1 Elevatic
ﬂ | ; i Eas
= 2 i — i _ e
: Sou
i e W
: Legends
i Schedules/ Qual
- Sheets {all)
- 2N Families
Ze I I I G T 1 - [@] Groups
| s Rewit Links
— |

Yl = L[ = M M WHJ

& = ; . Edit Select Disconnec Arc | Chamfered
€ Circuit Panel Panel Wire Wir
| Wiew | Measure | Create | Syeterm Tools | Co| Arc Wire
onverts the o

| Press F1 for more help

Make selection for fixtures
Create system — power — select
panel

S iy il bad aglia g 43) a3l
arc wire — chamfered hall ¢ i
Gle) el AW dwally 1Sa g v/

v

o L= =
-3 o =
=2 <& L=~
=0T - 1 T T I
| B @
4 Y
[ , o
! - o
| p B @ |
3 e
[ ) ) \; [
! = 'III
: @ & T

Dr / Ayman Soliman




4 Modify | Place Lighting Qg€
A — . ;, S . O .
MRy ok | daw yll Aeswitches 44Lay

N0 Systems — electrical — device - lighting v/
: Select fixtures only v
From filter remove other elements v
I NPNE from selection
VAR T T — Press on switch button v/
I - E aﬁ*\/ ‘ m* Select switch v

PN
D
J

S

q_J“\ N . o
a ||| | LIS L alall switch J) o 2SUl

@\
f

W h
/ ’ e palall ~liadll
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Panel Schedules




v' We will learn how to make

1) panel schedule for our circuits
2) Phase balance

Sl dpand (e 2Y Y
CliS o) Je Larian
dash J gl Jeday (S 80 0 JS) tab A

load name 4la & el (ii€a s (5 5al o e adde Jarial
Gl JS el 1384

Al
Al
AV

System Type  § Power
Load Classific... ; Lighting - D...
Number of P... i1
Rating 2000 A
Frame 40000 A
Voltage 22000V
Apparent Load :600.00 VA
Apparent Loa... ; 600,00 VA
Apparent Loa... | 0,00 VA
Apparent Loa... | 0,00 VA
Apparent Cur... | 273 A
Apparent Cur... | 273 A
Apparent Cur... { 0,00 A
Apparent Cur... | 0,00 A
True Load 570.00W
10/5/2022
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1 Constant

. By quantity
Jd By load

demand factor J) Jaudai e Y
1.ES = load calculation — demand factors

Demand Factors

Demand factor types

Cooling
Default
Demand Factor

Blectric Clothes Dinver
Blectric Range - 3.5kW to
Electric Range - Less than
Elevator

Equipment

Bvisting Load

Existing Load - 30 Day Met| =
Existing Load - Lighting i
Fam Load

Heating

HVALC

Kitchen Equipment - Mon-C
Lighting - Dwelling Unit
Lighting - Exterior

Lighting - General

Lighting - Haospital

Lighting - Hotel Fun
Lighting - Warehouse

Matar

Cther

Power - Genera =
1 T E— 3

i s o

MName:

Appliance - Dwelling Lnit

Calculation method:

| Constant

Calculation options

Apply a constant demand factor to the load in the load classification.

Demnand factor:

B0 D0

[T Add an addttional load to the calculated resutt

vk
uovn

| oK

Cancel

10/5/2022
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Analyze = reports — panel schedules — ok

5 ) sl LS bl O Alualis U<y Jgaall jeday sxiva

. = (@ &2
Branch Panel:
Location: Open 104 Volts: 2200380 AlLC. Rating:
Supply From: Phases: 3 Mains Type:
Mounting: Recessed Wires:; 4 Mains Rating: 1C
Enclosure: Type 1 MCB Rating:
Circuit Description Trip Poles A B C Poles Trip Cire

Lighting 1 2008 1 GO0 WA | 900 WA 1 204 | Lighting 2
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5 .

32 | Rebalance
ate Loads

te Loads

ies

Circuits

Insert  Annotate  Analyze  Massing 8 5ite  Collaborate

Text

View Manage Meodify  Modify Panel Schedule

o

ichedule: 12! = | Hg Edit Type

r Data A

Schedule ...3125 A, 220 V/380.., E
late éBren-:h Panel

Circuit Description

Trip | Poles

Poles

Trip

= ® -

Lighting 1

20 A 1 600 VA

Lighting 2

20A 1

900 VA

m

Total Load:

G600 VA

900 VA

OvA

Total Amps:

3A

5A

A

Legend:

Dr / Ayman Soliman

ebalance loads (e baxxino balance 4k &
¥ i Sa g A &l 8 Gl paes Jas a3l
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Sockets Design

~




Types of sockets.

Mounting of sockets.

Distribution of sockets.

Designh of DB and wiring system.




)

I Types of sockets.

Sockets

Normal

I
Weather
Power
Proof

Single
Outlet

|
Duplex l 1 phase l 3 Phase

U.P.S

10/5/2022
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1)

/ I Normal sockets. \

* They are used for light load only.
* They are used with Single phase Loads <=16 A & P < 1.2 Kw
e [t can be founded in 2 types ( single & Duplex )

> Single Outlet or General Used:

-1 Standard rating:
V=250volt;I=10Aorl=16A

|IEC 180 VA|

©
@)
O
@)
o+
Qo
=
©

| EC 250 VA |

» dCcor
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1)

/ I Normal sockets.

> Double Outlet or Duplex:

) Standard rating:
V=250volt;I=10Aori=16 A
) Application: T.V and computer

.
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/EI They are used mainly for heavy loads such as heaters, motors and any spetm
equipment that requires high power demand.

- They are used with 1phase Loads and 3phase Loads A

> Single Phase Power Sockets:

) They are used with single phase loads $>2000 VA or P>1.5 Kw

) Standard rating for power socket:-

V=250volt;1=20:32A

) Application:

* Kitchen

» Bath Rooms (heater and hand drier)

o Laundry  4lwas
\- Drilling Machines

10/5/2022 Dr / Ayman Soliman




1)

/ I Power sockets.
v" 3Phase Power Sockets:

1 They are used with Three phase loads

) Standard rating for 3phase sockets:-
V =400 volt;
| = 16A, 20A, 32A, 50A, 63A, 80A, 100A or 125A.

.

10/5/2022 Dr / Ayman Soliman




@

.

V=250VAI1=10:32 A

) Application:

Kitchen
Bath Room
Outdoor
Stores
Factories

)

I Weather Proof sockets

They are normal sockets with cover (IP1 1)

W.P

Normal

Weather proof

O
A

10/5/2022
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I U.P.S or Emergency sockets
ﬁlStandard rating for U.P.S Sockets:- \

V=250volt;I=10Ao0r16 A
S =250 VA as Total power of computer
» They are mainly used for critical loads.

» They are used In Surgery rooms, Intensive care units, CCTV systems
and incubators to avoid disconnection in case of power failure.

P
3

I-
!
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I Mounting of Sockets

) There are different types of Mounting:

» Wall Mounting:

) 30:40 cm offices or computer lab
) 120 : 135 cm (water areas)

> Ceiling Mounting:

1 For projectors

> Floor Mounting or Floor Box

) High Expensive

P67
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—V

/ I Mounting of Sockets \
» Workstation Mounting:

» Column Mounting

N

10/5/2022 Dr / Ayman Soliman




/ I Sockets Distribution \
» There is no any equation or rule to calculate no. of sockets in place.

» They are distributed according to Area, Nature of place and Furniture

» According to EC the distance between two sockets 3.65m or 3:5m for offices

and residential places without furniture but if the furniture is found

we distribute according to it.

F-._-__Ie_‘: a¥ie f .=-"_'-'£3
e[
a s Fo
L
e o o o P o P Pl o o P o P
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M

/ I Sockets Distribution

Some places not needed to code or furniture to be distributed as : \
- Bathrooms 3 sockets at minimum
- Kitchen 4 sockets at minimum

* The distance between back to back sockets must be 10:15 cm to prevent voice

transfer.
* Sockets are not placed in swimming pools or Bathtubs.

» |P for places where exposed to water, dust and humidity must be kept in mind.

* Don’t distribute the sockets horizontally. L

(L 8 )
/_ slaall  yn pmall :J:..‘_u
[ &
0

o o o o
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G
/I General Procedure for any Project

' We must organize our project in two folders
15t Folder for ARCH_SHEETS

2" Folder for ECTRICAL_SHEETS

2 Copy all Drawing to the 1%t folder and we shouldn't change this path.

O Make 4 subfolders in the 2" folder :
- LIGHTING
- POWER
- Light Current (FIREALARM, TELEPHONE, CCTV)

\ - CALCULATIONS /
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(e

here are two types of distribution boards:-
> NSDB (Normal Socket Dist. Board)
> U.P.S.DB (Uninterruptible Power Supply Dist. Board)

1 NSDB feeds the below types of sockets:-

- AN -

16 A, 250 Volt 16 A, 250 Volt 20 A, 250 Volt

N
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Normal socket Distribution board (NSDB)

> Distributed According to code

Linea

Linea

2000 VA

2000 VA

2000
No Socket/Linea = ETTY = 10 (Single Socket) (IEC)

2000
\ No ofSocket/Linea = —— = 5 (Double Socket) (IEC)

10/5/2022
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s

.

Linea

2000 VA

No Socket/Linea =

No ofSocket/Linea =

2000 VA

2000
—— = 8 (Single Socket) (EC)

2000""4(D ble Socket) (EC
00 = ouble Socket) (EC)

_/

10/5/2022
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/ Design of DB and wiring system \

» Each 8 : 10 single sockets can be connected on one line.
» Each 4 : 5 Duplex sockets can be connected on one line.

» Duplex and single sockets can be connected in the same circuit but Duplex

represent 2 single in calculation.

» Each power socket represents a single circuit directly connected to the panel

board.

KEach UPS socket represents a single circuit directly connected to the panel boaj

10/5/2022 Dr / Ayman Soliman @




/ I How to calculate the Current \

* For 1 phase:
| =S*4.5=....A whereSin KVA
| =S/V =S *1000/220

* For 3 phase:
S=\V3*VL* I,
ln=1.=S*15=....A whereSin KVA

\ I.» =S * 1000 / (380 * V3) /

10/5/2022 Dr / Ayman Soliman @
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Create Power Circuits




/ Cudy ) S L 4l panel Jb W s sockets J) g s ol s

—F
{iiiia |

-’E@A@Q'E@g:|=i Project? - Floor Plan: 1 - Power

g8 S B ¥y M signln

=l S}rst ms

(0

Flex

Air
Duct Terminal Equipr
u | Mechanical =

-&

Mechan

Insert  Annotate  Analyze  Massing & Site M%Mmﬂgﬁmﬁﬁg tz:w-'_

_g“ﬂﬁf”‘%% ¥ (DS @

i

Pipe Parallel Plu r'nl:l g Sprinkler | Wire Cable Conduit Parallel Electrical | Dewice Lght g C-:umpu:l
Placeholder Pipes B Fictu = Tray Conduits Equipment i Frtu
Plumbing & Pipin u Electrical Mod
g ping Electrical Fixtu

Manage  Modify | Place Devices e fs

i 1 Hectrical Fixture

=SREEEEICE
= | Famy 1 plce |Vericaiface] Foce. .
S — Place on vertical face -
— Then distribute the sockets
L panel J e sockets J i olile o
T dgadl i agd (58 o) Y
- O aga Jaxis socket J (e harai e
T Edit type = switch voltage .
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a5 T it family 3 Jsall e 29 Ga sl sea @
= TS Gl i ) i JS N8 e disetll ol o

(‘\:u)@ﬁ\ ;\}Y\

apply & 380 ¢all 4ad S o

Press on load into project

write existent version and its parameter

electrical setting (ES) aaad o

voltage definition ( 220 — 380 ) <8 »»>

Electrical Settings

|  View | Measure | Create

- Hideen Line
i -General | :'
i Angles 1 |120 1 i 110.] 12000 (=
=1+ Wiing 2 (208 208,09 200.0 22000V I
Bl Wire Sizes .— -
LB e Bt 3. | 240 240,00V 220.0 25000V I
i __Croind Conduct: 4 |27 277.00 v 260,00
5 |48 450.00 v 49000V
(i1 20 22 00.0:
i

24000V i
420” : J

!
;
]
®




Electrical Settings

T —

A R R

- Hidden Line
- General

- Angles

- Wiring

= Wire Sizes

- Comection Factar
-~ Ground Conductors
= Wirng Types

- Voltage Defintions
- Digtribution Systems
- Cable Tray Settings

[~ Rise Drop
w- Single Line Symbology
“e Two Line Symbology

i Size

- Conduit Settings

[~ Rise Drop

-~ Single Ling Symbaology
-~ Twao Line Symbology
s Size

- Load Calculations
- Panel Schedules

Mame Phase Configuration| Wires | L-L Voltage L-GVoltage | #
1207208 Wye Three Wye 4 208 120 L4

1207240 Single

Single MNone 3 240 120

220/380

Distribution system v/

Lglhall data J) IS Jax v
ISl LS

] [ Delete

]I Cancel

Distribution System: Nene -

X

220/380

DU gaaglll e ozt @y aey v/
. 220/380 W =&l Distribution system

#3
FE0 W

= sockets J) b Jaal jala b pll s

v
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lage Modity | Electrical Fedures b =

BB B | e | B

Edit Edit Eiffer - [ "7 Power
Family | Work Plane i=2s Edit
Create ;_ Mode | Work Plane | Placement I Selection | Ereate Systems
. /
@ - e s Make selection for sockets
=10, Wiews [Di
= i = Electrical

LWl Create system — power — v/
! select panel
2 o oy cidd bl aglia y A aa v/

- ~| .. arcwire—chamfered hall ¢ s

| el all B Al 188, v
® & e
==
E=2]
=
s e |
| s |
|=%”’ |
1k |
!
e ;’ﬁp:
J S S o
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Dimensions



dimension , tags , schedules e Caual ol &)l 5 Jaddl (e elgBY) aay

S SR e Eesseemssene Szl aai a3 Annotate > aligned
‘/* |<—»| (%, Radial ~# Spot Elevation  [[{] Detail Line £} Revision Cloud

@ Diameter & Spot Coordinate ]§£ Region - ['-_,.El] Detail Group * |

Aligned| Linear Angular ™ o N pd . \ .
/7 Arc Length ] Spot Slope Component - @ Insulation A J. L ] 1\2\ 9 L 2|
2 ra

| Dimension Detail |
4,
2 q 5 = - - - [ ] 4
| Place Ditmensiamns | Wall centerline » Pick: Individual Reference » | Cptions e d I t t e v \ ‘ Q .J “
B x ype ¢ 3‘} ~a
Linear Dimension Style _ | seect = | Progeties | Ciipboard | comety | Modity | View | Type Properties. o I
Diagonal - 2.5mm Arial ot ereone. |m { Wall centerlines = _
P Family:  [System Faiy; near DivensionStfe v | Load
: mal I | I 1 Ty [Dagons -2.5m Al i r—
1ENsIONS M Edlt T}rpE Linzzr Dimansion = | o : [_ :
= Digonel -2 S
. . Typer
4724 Dimensions (1) v £ EdtType : : : '
w- EE i A Parameter Value | i
Graphics b F
1 Lsi
Baseline Offses.. 0.0000 mm : - Dimension String Type Continucus
Yok N Leader T)rpe Arc
= Valie L 4BTER Leader Tick Mari Mone HE
I : B o Show Leader When Text Moves | Away From Origin
[ g Tick Mark Diagenal 3mm
o) g Line Weight i
=+ Tick Wark Line Weight i
Dimension Line Extension 24000 mm
Fligped Dimznsicn Line Extensic ;| 24000 mm
Witnezs Line Control Gap to Element
| Witriess Line Length 24000 mm
- [ Witress Line Gap to Elerment £ 1.5000 mm
i Witness Line Edtersion 24000 mm
= Witness Line Tick Mark. None
Centerlinz Syrmbol Nene
Centerling Pattern Salid
% Cel_'l_terﬁne'l'lck Mark Default
Interior Tick Mark Diagonal Imm E: .
= = TR o ==
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=

wrchitecture Structure Systems Insert Annotate Ana
f |<—>| f . Radial ~&* Spot Elewation
(F~) Diarmeter ~p Spot Coordinate

Ahigned Limnear Angular

f— Arc Length 1 Spot Slope

Aligned : to measure distances

Linear : for parallel lines

Angular : for measuring angles between lines
Radial : to measure radius of any arc
Diameter : to measure diameter of circle

Arc length : to measure the length of arc
Spot elevation : to measure height of any element such as top or bottom

Spot coordinate : to know the coordination of any element (il 250a
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BIM VIEWS



2D
3D
4D
5D
6D

: XandY

: X,Y and Z

: X, Y, Z, and time

X, Y, Z, time, and cost

. X, Y, Z, time, cost, and owner Management

life cycle management






/ line, circle, rectangle, .... 25 2D _p=aic (4l (w}

* Annotate = Detail line ---- draw

% Spot Elevation 1%.| Detail Line E} Revision Cloud

3 Spot Coordinate [} Region - 4] Detail Group ~
1 Spot Slope Component - E Insulation
| Detail

—— [ |

Modify | Place D-Etaif Lines
A5G0 -

Al | gt il e
D L e D i s
reate Drraw
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laa dagw dala g2 Jaill tags & J\.@-Q
Annotate = tag by category

4 paldll tag J) el paie ) e hrall
L tags J) daasd gy al Jixg € Leaia (alindl (ar
ibraries (s leliaad oy 5l sl Leadans (Saa g Leple Jaziad
: - ==

No Tag Loaded (oS

There is no tag loaded for Floors. Do you want to o~ . .
load one now? T L_\XLJ LMJ LJ
o IS o o IS

e l tag J
|  Architectural

......

. | Annotatons
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= Local Dis :




[ YR O RS VYL

R e A /550 ) tags ) S dmﬂ\

078 | Edit

| Crefﬁ | tag J aul o lariai o
edit family le baai o

-

2 edit type & family J s

o paally ladll 5l (8 Jaaill oy

ﬂ EE Edit Type |

IrCuiIts
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Properties

Zue il da gl /5l A8, Die tags J) JSE b el

PREIISZY

Label
stand

ard

Qther (1) »| Hg) Edit Type

Graphics A
Sample Text i Circuits

Label [ Edit..

Wrap between...:[] D
Vertical Align | Middle

Horizontal Align; Center

Keep Readable b
Visible D

10/5/2022

Category Parameters
Select ava

ments

Conduit Type

Cost

Description

Family Mame
Manufacturer

Mark

Material

Model

Mumber of Conductors

Share Ground Conductor
Type Comments
Tvoe Mark

Enter sample values to represent this label in

m

i

Select parameters to add to the label, Parameters will be co

1

Label 2 edit

o sthall fLusYI i

l,
ent. ["| Wrap between parameters only
Label Par.
arameter Name Spaces| Prefix | SampleValue | Suffic | Break
Circuits 1 Circuits 0
Panel |
£ &

Cancel

|

Dr / Ayman Soliman

L;.C!...

Edit Load into

Label |

| Project |
i Label | Family Editor




Lis pb2

=] =

L1 pb1 o
P |

1
=
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Electrical load schedule



/ 3 ) de 8l Gl gl Jastin Jgaa e 5 le 12 3 A gSl) Jlaal) Jgaa x

oo s ludie CanSall Cilas g5 A 5 ol 55UV 5 Jsb e Jlead
dae Al da ol Jualss

_
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Juaal) Jgda Olsis (B iS5 il oS

LPG-1 e a8 ) again g a5 )a 3 (sSn dale 5 da lll ol -1

el sdada 8 POWER (P o) 3L Cilas g gdaia I LIGHT (wl (S daslll & Jlaal & g e juen la i s J )
VAV Glas g gl Culual CanSS Cilas g 530 JIAC (Saag

DISTRIBUTION BOARD (DB (sSu SIPANEL (P oSy sale (Ul (s yalle

SECOND (S SIFIRST («F SIGROUND (G sz da olll l&a crua (g oK 1o Cllil) o palle

48 ,aia (SLal (& (S aal ) ) gall 8 g gall Gt e Sl gl dae e e S a8 1) ge

o all iSia andia Hsall sl ) sall 5 Aaall da Sl S Sy -2

O3 b aaly Hl el s da sl Apdaill ¢ 50 -3

Gaie 3l sga cun 03X e 51 380 51 220 Aa sl sdaall 32l ¢ 55 -4
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Juaal) Jgda Olsis (B IS5 il oS

b 48 A hghi 6 (e 4S8 JS s e janaill 3 jals o 6 dae ) ila sl Bale sl 8 L gladl) aae -5
dasll agle Jxisia ) 2ol ¢ 5 -6

el dad) g ot )l adaldll g 63 -7

da gl (shaall a5 JASY ke g 53-8

A A sl dlaly LS i S g da sl 4 glladll dleall 4a 0 -9

FLUSH OR SURFACE MOUNTED &/ g Jilall e 3a lll (S 556 3 -10

JeaY) b st N @l (oS 5 3aladl cla gl Bale STy Cnd (e ) (B3 (a ) g OUSD Jga0 (Slal1 1-
Aae Al da ol dpdeall A 11 da Il 23085 12
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ddi Jlaa¥) Jgan 8 ik cili ¢Sa

PANEL BOARD LOAD SCHEDULE. LP1.LP2.LP3.LP4 TYPICAL

FANEL BOARD LP1LP2LP3.LP4 ENCLOSURE TYFE NEMA 12 LOCATION : TYPICAL FLOOR
SERVICE VOLTAGE 380/220.3PH . 4W S0HZ BUS RATING 100 AMPS. MOUNTING : FLUSH MOUNTED ON WALL
MINIMUM I.C. 25KAIC
LOAD vA CONDUCTOR CONﬁliJéT)ON CONDUCTOR LOAD
Conduit Breatsr  |WOOF | ooq PHASE LOAD (VA) mm2 C:g i ch mm2) PHASE LOAD {VA) VAPER lg:'r Brastsr Conduit
Dain | pescrwnon | pow | ar PO B | prase| eno cwo | pmase| R B at | o | pescremon. | Diin
mm RYEB mn
20 L1 1 5 13 1130 25 25 P My = 25 25 1140 & 2 15 1 L2 20
20 L2 1 1% 13 0 25 25 M M . 25 25 75 15 1% 1 L4 20
20 LS 1 5 10 75 750 25 25 s M ] . 2s 25 1130 & 13 15 1 L8 20
20 L7 1 © % 75 1200 25 25 r M ] 25 25 s23 75 1 1% 1 L8 20
20 Le 1 1% ) £ 25 25 s M MY 1w 25 25 50 1 1% 1 Smoke 20
20 LP1 1 P s 120 1080 4 25 1 Y ] 2 28 7} 1030 180 5 P 1 LP2 20
20 LP2 1 ) 7 120 | 1280 N 25 2 ML P 25 s 1030 120 s 20 1 LP4 20
20 LPS 1 0 6 120 n 25 = M I P 2s N 120 s 0 1 LFE 20
20 LP7 1 -3 E 130 1540 4 25 7 N V' T 25 4 1820 180 L] 20 1 LPS 20
20 LPS 4 » 1 | = | 2S00 . 25 2 MY TN P 25 c 2000 2000 1 £ 1 LP10 40
20 LP11 1 2 1 200 4 25 21 Y MY oz 25 s 2000 1 36 1 LP12 40
20 LP12 1 0 1 200 200 4 25 = M M oz 25 4 100 100 1 0 1 LP14 20
20 LP15 1= | 1| e | 100 . s | = PN A oz |z . 100 10 | 1 1 LP18 20
40 LAC1 1 30 1 2800 L] 4 b4 —h M = 4 L] 2200 1 3 1 LACZ2 40
40 LAC3 1 30 1 2600 2500 & 4 = N ] = 4 s 2500 2600 1 30 1 LAC4A 40
40 LACS 1 £ 1 00 | 2800 s + 1 M ] 3z 0 SPARE
SPARE 13 N WS VS SPARE
SPARE 0 EO g N ] SPARE
7100 2879 TOTAL ;\D g TOTAL s145 = 36¢0
DEMEND FACTOR 70 %
BUSR 12245 VA MAIN BREAKER :  B3AT/100AF, 280V, 3P, 50HZ DEMAND LOAD 27.1 KVA
BUSY VA FEED: TOP 20% SPARE LOAD 5.42 KVA
suss 13210 VA FEEDER SIZE C-18mm2Z ph +1C-10mm2 G CU XLPE/FVC MAXDEMAND LOAD 32.53 KVA
TOTAL 238725 VA SOURCE : MCFP MAX DEMAND CURRENT 49.48 A
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PANEL BOARD LOAD SCHEDULE, LP1,LP2 LP3 P4 TYPICAL

PANEL BOARD LP1LP2P3,P4 ENCLOSURE TYPE NEMA 12 LOCATION : TYPICAL FLOOR
SERVICE VOLTAGE 380/220,3PH,4W 50HZ BUS RATING 100 AMPS. MOUNTING : FLUSH MOUNTED ON WALL
MINIMUM 1.C. 25KAIC
LoAd BUS CONNECTION LoAD
flegker NO OF POINT [VA PER POIN NOUCTOR (02) KT No. KT NoO. NDUCTOR (i) PHASE LOAD (VA) VAPERPOINT | NO OF POINT Sreaker
Conduit Dia in DESCRIPTION. Pole AT R B PHASE oo oo PHASE R B AT Pole DESCRIPTION. Conduit Dia in
R v o8
20 L1 1 16 19 60 1140 25 25 1 e - 2 25 25 1140 60 19 16 1 L2 20
20 L3 1 16 19 60 25 25 3 |~ - N 4 25 25 7 16 16 1 L4 20
20 13 1 16 10 75 750 25 25 s | - = 6 25 25 1140 60 19 16 1 L6 20
20 L7 1 16 16 s 1200 25 25 7 - - s 25 25 825 s 1 16 1 L8 20
20 L9 1 16 9 80 25 25 9 | - ] 10 25 25 50 1 16 1 Smoke 20
20 LP1 1 20 5 180 1080 4 25 no ™ il B 12 25 4 1080 180 3 20 1 LP2 20
20 LP3 1 20 7 180 1260 4 25 13 e - 1 25 4 1080 180 6 20 1 LP4 20
20 LP5 1 2 6 180 4 25 15 | - ] 16 25 4 180 6 20 1 LP6 20
20 Lp7 1 20 s 180 1440 4 25 A B il I 18 25 4 1620 180 9 2 1 LP8 20
ol Fose
20 LP9 1 20 1 600 800 4 25 19 o 20 25 6 2000 2000 1 30 1 LP10 40
20 LP11 1 20 1 800 4 25 21 | - = 2 25 6 2000 1 30 1 LP12 40
20 LP13 1 20 1 800 800 4 25 R l I 2 25 4 100 100 1 20 1 LP14 20
e Fase.
20 LP15 1 20 1 100 100 4 25 25 o 2 25 4 100 100 1 20 1 LP16 20
40 LACL 1 30 1 2600 6 a 27 | - = 2 4 6 2600 1 30 1 LAC2 40
40 LAC3 1 20 1 2600 2600 6 4 20 |~ il I 20 4 6 2600 2600 1 20 1 LAC4 40
e Fase
40 LACS 1 30 1 2600 2600 6 4 31 o 32 0 SPARE
SPARE ET B i R 3 SPARE
SPARE 0 O il I o SPARE
m - i - — m
| oD, SN
DEMEND FACTOR 70 %
12245
VA MAIN BREAKER 63AT/100AF, 380V, 3P,50HZ DEMAND LOAD 27.11 KVA
VA FEED: ToP 20% SPARE LOAD 5.42 KVA
13210
_____________________________ VA FEEDER SIZE 4C-16mm2 ph +1C-10mm2 G CUXLPE/PVC MAXDEMAND LOAD 3253 KVA
38725 VA SOURCE MDP MAX DEMAND CURRENT 49.48 A
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