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Daylighting — Shading for Design
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s> Annual Daylighting - sDA

is @ measure of how often a minimum work plane illuminance threshold (often 300 lux) can be
maintained by daylight alone. It is expressed as the percentage of occupied time during the year
when a minimum work plane illuminance threshold of 300 lux can be maintained by daylight alone.
It defines the extent to which a space has enough natural daylight to allow the prescribed activity to
be carried out without the need for electric lighting. This is a recommend metric by the llluminating
Engineering Society of North America (IESNA).
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PV array

Dedicated PV Array:
Sized to match pump and
required TDH & flow
(may be high voltage)

“ > Pump Controller:

With linear current booster
(LCBY), which optimises V & A
for pump

Submersible Pump:
DC-powered,
low-voltage

eee 4ol — J.,Sl.:!,,:.s S lgoimamw

Difference in Elevation:
From well head
to top of tank

=

Well Depth:
To draw-down level;
affects total pipe
length & head

7N

EMAI

be o0 v
‘,v,:ﬂg’,//.af‘ .;«_/',.,-' cffl

Jsl >

Sk Sldssis sla Sl peitune JLas!

Float Switch:
Prevents tank overflow

Pipe Run:
Length and friction loss
effects TDH

Tank or Cistern:
Re m::, I:sa:e‘:i?:nent' Holds enough wa_ter
affects TDH ' to get th(ough periods
Total Dynamic Head of little sun
(TDH):

Total static head,
plus friction loss from
pipes, fittings, filters, etc.

Basic Components
of a PV-Direct Water
Pumping System
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PV array b

Charge
controller

4

A

Battery
storage
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PV array

N .

AC

PV charge Battery

controller

bank

DC-AC inverter/

charger
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Electrical
Appliances
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Building Integrated Photovoltaic (BIPV)

olaiaba sl 53 Sl y s gla wis ) el

Photovoltaic facade on Scheidegger Artistic rendition of building integrated
Building, near Bern, Switzerland photovoltaics (BIPV) technology on China
Pavilion
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Building integrated solar energy (BISE)

pleizla 0 Soblggid 5 (ardy55 (5l oot 5l (025 57 5l eolid

Tampines Grande, a commercial development, incorporates the use of Building Integrated
Photovoltaic (BIPV) Panels (dark-coloured) on the building facade, as well as Photovoltaic Panels
(dark-coloured) and Solar Thermal Panels (light-coloured) on the rooftops.
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Hybrid Solar Lighting(HSL)
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Acetone 2.13
Todine 215
Gasoline 2.22
EeT 2.24
Hexane 2.25
n-Butane, 32°F 2
Light OiL 300°F 22
Alcohol, propyl i
Propane, 32°F it
Glycerine 2.43
Propvlene Glycol 2.3
Methyl alcohol S
Propvl 2.85
Calcium Chloride 3.06
Potassum hydrate 4 5
Nilk 393
Sodium hydrate 3.93
Water, fresh +12

Liquids (kg K)

Mercury 0.14
8 - 0.47
Sodium 28
Sulfric acid 1.34
‘Sodmm 1%
Sulfuric acd s
Phenol 143
‘Sesame ol 1.63
‘Fuel Oil mm. -
oL v:&ﬂabk‘ 1.67
Mitric acid 1.72
‘Benzene, 60°F 1
Light Oil 60°F 12
Oil turpentine =
Linseed O 1o
Disbenylanine 1.93
‘Ohve ot ot
‘Sova bean ol JE
Acetic acid 430
Paraffin R,
Petrolenm 234
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1) Wet: The pipes are filled with Water
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2) Dry: The pipes are filled with pressurized Air
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3) Preaction
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Preaction

a) Non interlock: Water moves into pipe network by Fire alarm signal or
activation of the sprinklers

b) Single Interlock: Water moves into pipe network on/y by Fire alarm signal

c) Double Interlock: Water moves into pipe network by Fire alarm signal and
activation of the sprinklers
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4) Deluge: System utilizes open sprinklers
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Pipe Schedule

Light Hazard Pipe Schedules

Steel Copper

lin. 2 sprinklers 1 in. 2 sprinklers
1'/,in. 3 sprinklers 11/, in. 3 sprinklers
1'/oin. 5 sprinklers 11/, in. 5 sprinklers
2in. 10 sprinklers 2in. 12 sprinklers
2!/,in. 30 sprinklers 2!/oin. 40 sprinklers
3in. 60 sprinklers 3 in. 65 sprinklers
31/9in. 100 sprinklers 31/9in. 115 sprinklers

09y oobel sl oS b o la dlg) ple s

odd (et ey Jglax

o Aol nlo G slo g,

89 (o0 (el (9 90 5l oolitusl b la gl L
(Pipe Schedule)"ooss :poss i Jolaz " 3, (Ll
(Hydraulic Calculation) _SJ5,0e olaslxe g, (o

Ordinary Hazard Pipe Schedule

Steel Copper

1 in. 2 sprinklers lin. 2 sprinklers
1'/4in. 3 sprinklers 1/, in. 3 sprinklers
1'/oin. 5 sprinklers 11/, in. 5 sprinklers
2in. 10 sprinklers 2in. 12 sprinklers
21/oin. 20 sprinklers 21/, in. 25 sprinklers
3in. 40 sprinklers 3in. 45 sprinklers
3'/9in. 65 sprinklers 3!/5in. 75 sprinklers
4 in. 100 sprinklers 4 in. 115 sprinklers
5in. 160 sprinklers 5in. 180 sprinklers
6 in. 275 sprinklers 6 in. 300 sprinklers

s s s o e el il Gl

0 yanS i Jeloz (b, (bl




S sauplo las 5 b 0 g3V ed Al jlodlansl el L], o asls (albike cla iso (L.

A 5 Riser Nipple
o

ciieeee. Cross Main

----..... Starter piece

P Bst S s WA e 1 oV ss cladd w base e waa s L
Ded e sl 1" Wy Jlad plolie 15 e Las ST LIS 1l S bais A-B ces

'39‘:’6‘ ;..aLDL..a. =l 1" dj,l )ES}:J ‘_):‘5‘3 C).'!‘ o= J’)o‘_gc A.Su. =2 'L.J-‘ ') )lﬂ;_',‘x__,] P ‘B_C o se
Ded e ! 1Va " Wyl Jlas Lol a5 e as ol ) IS ol 4 O-D e

ot 2 ol S0

D-E: 1 2" E-F: 12" Starter piece: 2" Riser Nipple: 2" Cross Main: 2"
Steel
1 in. 2 sprinklers

11/, in. 3 sprinklers
1'/5in. 5 sprinklers

2 in. 10 sprinklers



2) Hydraulic Calculation

This Method calculate the water flow and pressure losses through
the piping system. Then this method compares that demand
with the pressure and the flows that are available from the
water supply to determine if the water supply is appropriate for
the system configuration and pipe size that were chosen.
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Density in Sprinkler Systems:

Flowrate over unit Area

ﬁ
gpm | =
+

Imperial unit
gpm/ft?

--—1 m —=

Ipm

—— | M

Metric unit
Lpm/m? or mm/min
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min

gpm

ft*
140 1500 4.1 0.1 (LH) s o5
140 1500 6.1 0.15 | (OHI) 05,8 Jh> oo
140 1500 8.1 0.20 (OH2) g3 09,5 a5 -l
230 2500 122 | 030 (EH1) S, 09,8 s
230 2500 16.3 0.40 (EH2) g5 05,5 >

* Provided for Wet systems, Horizontal Ceiling and Standard Response Sprinklers
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A, =SxL=10 X 12 = 120 ft>
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Hazen -Williams:

4.520"
- (155 48T

p

where:

p = frictional resistance (psi per ft of pipe)
0 = flow (gpm)

(. = triction loss coethficient

d = actual internal diameter of pipe (in.)
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Integrated PMIS 45%
Use of basic data analytics

Use of advanced data analytics
Maobile platforms

Building information modeling (BIM) 42%
Radio frequency identification

Robotics proceses automation/digital labor
Cognitive machine learning

3D printing

Drones

Smart sensors

Virtual reality

Augmented reality

Artificial intelligence

Machine engineering and design

Other (please specify)

Don’t know/not sure

0% 10% 20% 30% 40% 50%

Source: 2021 Global Construction Survey
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Transparent insulation
designed for
connecting with the
ETICS system (Source:
Kisielewicz, 2010)
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Phase-change isolation materials (PCM)
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Phase-change isolation materials (PCM)
Aeilfs,8 adlal s Slesle pdlas plo b o @ 4 buditue e o |, LPCM

35 s oSas San & yadly JpuS S 31y 48] 5isn b PCMIBW Lo g5 S, iS5 4l

Concrete block CelBloc Plus (Source: BASF SE), CSM panel (Source: Rubitherm Technologies GmbH) and SmartBoard (Source: BASF SE)
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Housing Units by # of Units in Structure (thousands)
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Housing Units by Stories In Structure
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Plumbing
Vent Stack
Recessed
Light

Attic Hatch

Duct Register /)

Dropped Soffit

ﬁ
==

Sill Plate

Dryer Vent

Outdoor Faucet

Crawl Space

Source: U.S. EFPA



Up to 25% heat loss
through the roof

Up to 35% heat loss
through uninsulated walls
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ISO 50001
Energy Management System

Continual
improvement Energy policy
| lmplementaﬁo}.,
Management & oparstion’ & Energy
review planning planning

L <«——& C(Checking —-

"

Internal audit of the Nonconformities,
Energy Management correction, corrective
System — & preventive action
Monitoring,
measurement

& analysis



Energy Management | Need and
Environmental Aspects

Economic aspect of energy management Social aspect of energy management
*Energy cost *Stakeholder management

*Technology investment *Reputation and image in society
*R&D expenses Energy *Customers awareness

*Resource productivity Management *Employee participation
for Sustainable *Supplier and buyer collaboration

Management Development
Cycle

Environmental aspect of energy management
*Energy and resource consumption

*Energy and resource saving

*Emission trading scheme (ETS) participation
*Carbon emissions

Veriﬁcai\°“<'\6 *Energy inventory
Onitorin®
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Nearly Zero-Energy Buildings (NZEB)

Roof insulation

Air filtration & :
ventilation g peay
- Efficient lighting
Energy efficient
heating
Solar panels

High performance
windows
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Resource efficient construction

Structural integrity Site management
Energy management
Cwil Engineering /

Mechanical Enginesring

Renewable Power

energy systems  systems Water

Electrical Engineering .
. HVAC systems
Smart systems _ .
Energy-efficient design
Sustainable  Financial [l | # - DY e AT
investment  incentive ' 3 o T ko T lighting

Sustainable materials

Space utilisation

Long-term cost
g Indoor air
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Resource management Eco-friendly materials
Waste Environmental P i 3 " s : Stormwater management
management Science . el
Green space Site aesthetics

Environmental impact
assessment

planning SR Community

: : Native vegetation, green roofiwalls
integration

Transportation access












PD S~ .
( CA)M&—Néﬁéﬁ






o g S9ug Sl (51 9 Yo (9 o

High Ability to Cost of
make changes making changes
Degree of / \
Change '

" Best Opportunity ™

for improvement
Low ___: :

A Pianning 4 Design A Construction *

Time

@OmidRezaRiahi



SOl 33 &
wwlxo g 71,k sla B ) g Olosonss

Compound Effects
e &

00®

0000090

ACTMITY > RESULT > LONG TERM




bl s o215 58 Hige Jolgs

Loy S Blasl g uolie 9 L0j9el ehb s (gaisilys g glie
: 4 Sylaitisl b b
65952 (shy=! P S N \ / ) b U009,
S / -,
R ~ S ‘\ / e s ..
0591 ploj 9 4239 S o S N / - - =lyb 313,18
~ — * -
dlas g Sy — — — — — _ _ o+ NE S ¢ Glaisl (6l 4ol (0
- Ihyie 9 g3l wllaljll
- ‘
7 2 > ~ P
/7 / \ S o
g / \ ~ L
Z N
h2! ledwiss A A ' »
)8 HHL slesSig ieVuw g (iasl . Jolge

2 6
Hleizle Cammngj Loy



Machine

Management

Park

Shippng

Environment

Material

Method

5M+1E



= o i — S = gy — D959 — &30 — Blod —drwgi— Culpw — ulS
O3 Cuodl — I s — 43,5 A8lol — S - Faw,

Settings

Rafarancy valn it
Madu adt b 10 n
MourthgHeighth 0,00 n
Mk Irdnaton 30,00 »

Rock Angle 1 20.00 o

Fuskion of Sun y 14.02
Sclar Absdeva for 20421200 -

Results

Asterarce Jvatoe |ure |
Raow Dstanes d 40 m
Freme Cisterce di [

FromcdedVodie Wikh 140 m

Minimum distance is ealeulated
far pzimisth =0
(H5cith Cilergaion 3okl
(Eoathern Bkt Nodue Ceierkatian Reeth)

laJ

— —t = |
A ypd k] 6 ) il il al Ml Ty glosid bl B i § skl § il § LD i



N The devil 1s In the detail.




-V%.u“"lw

e e R bt

A e LS e

b el

=gl

P e
e oy

B et !
A -
el §

WA gl | o

A b Tk
ﬁ-.-
im—m

S

P I iy

- o

A Lt
Arasows A o -

_E Wl bty Ll O ey e
SEDehiet SmmSarv—

-

——ey
-
—y ~
e
e o R Qg -
4

By

TN -

e T

Rttt
- e b
Pt

[P ——

o
==
\
Pr— -~
- EEETS
|
e

2 o o= -

e o Lt S A A 20|

-~

e Sl By

R e
Ve ks . e
- T
AN
Sy B b st

-

- e ) A —y

ik o o8 g

L | o a—

Ao~ i .
= N, A




Sid b dlacg 8 g0 c L
Wu adlae » vl




0.15 m? Sl paw Colus
6.6 ayeyad 3 Sab ol
0012m S
83.3 Sy 0 Sl sl
6-6.2Kg Seh s s
368 S s
0.11 w/mc Ol Jesl ey
3hrs. Sl ol Coglis
30-3Kglem? hbcwb
005% S Suiee







ey -~ G . ! S
;“’- g 9
) * * *
C-&';:u e Ia o 4 n
i - ~ T g SR !
4 \ Sut et sty i\', w

A st tucany .
4t LA fs wihn
(Aew Fedoc ol




Resource efficient construction

Structural integrity Site management
Energy management
Cwil Engineering /

Mechanical Enginesring

Renewable Power

energy systems  systems Water

Electrical Engineering .
. HVAC systems
Smart systems _ .
Energy-efficient design
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Sustainable materials

Space utilisation

Long-term cost
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Resource efficient construction
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Building Energy Modelling: A Lifecycle Approach

Design Construction & Occupancy Post Occupancy

| Conceptual : Schematic Design Construction Construction Post
Design Design Development Document & Operations Occuparicy
* Simple Box s Load * Design * Energy * As Designed * Post
Modelling Reduction Refinement Simulation Energy Occupancy
¢ Conceptual Modelling e Design Aided Value Performance Energy
Design = HVAC System Integration & Engineering * Change Performance
Modelling Selection Optimization Orders Comparision
Modelling * As Built
Energy

Performance






DESIGN+BUILD PROCESS

TRADITIONAL PROCESS
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Engineering Procurement Construction

System engineering, Procurement of Site prep, assembly,
performance modules and wiring, commissioning
optimization & balance of system and grid connection

cost reduction components







Detailed Design Analysis

Documentation
Conceptual

Design

Information

‘« 4’ Modelin

Construction
4D/5D

Operation and Construction
Maintenance Logistics



What is BIM-to-BEM?

] 5
w» HoO 4

Windows Walls Doors

Site and weather data
B I M Architectural Components Building envelope properties B EM
HVAC properties

Building Information Modelling Building Energy Modelling
creates the virtual model of a building digitally simulates and analyse the building

including graphical and non-graphical information. energyconsumption taking as input a description
of a building including geometry, construction
materials, HVAC, component efficiencies, and control strategies.
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CONSTRUCTION 4.0 mashreq _°

techmk)yﬁ sifé
monitoring and inspection,
reducing labour costs

T AT
IMPROVING EFFICIENCY AND
PRODUCTIVITY IN PROJECTS

Offsite manufacturing, prefabrication,

modularisation and onsite assembly can

DELIVERY
3D printing can create
efficiencies on site, replacing
expensive materials and
spare parts and enabling
prefabrication

THE FUTURE
One day, large-scale
production of buildings
will be delivered using
3D printing,

reduce construction time ll""
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CONSTRUCTION PROJECT LIFE CYCLE

Pre- Construction
Construction and Building

D:;%-:n \-é-:'::)

fincluding Procurement
Getting Bids) :

@)

Owner
Occupancy

Commissioning
Project
Closeout
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Traditional | Multi-Service Modules
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COMPARISON OF CONTRACTUAL RELATIONSHIPS

TRADITIONAL PROJECT DELIVERY

| SUBCONTRACTORS

Owner must manage two separate contracts; owner becomes
the middleman, settling disputes between the designer and the
contractor. Designer and contractor can easily blame one
another for cost overruns and other problems.

VS

DESIGN-BUILD PROJECT DELIVERY

DESIGN-BUILD

TEAM

Owner manages only one contract with a single point of
responsibility; designer and contractor are on the same team,
providing unified recommendations. Changes are addressed
by the design-build team and not used as excuses. The design-build
team manages all subs and consultants.
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TRADITIONAL PROCESS
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The Benefits of Design-Build

Best Value. Faster Completion. Reduced Cost.

Design-Build Method

33.5%

Average Time Savings*

Conceptual Planning BREEIGTGENAREEL

N

- 2 Construction
Select Design-Builder Estimate & Bid 6.1%
Average Cost Savings*®

Cost Determined

DESign-Bid-Build Re-design Re-bid

if Qver if Over
y < 9 = <« <« < = 4 g < Budgel

Conceptual Planning M ;
—_— Preliminary Design ~Final Desig 13 (Piheies Construction

Select Architect

Cost Determined

*Sawrcs: G tion Industry InstitutaPenn State reszarch 351 prejects ranging from 5,000 to 2.5 millicn S0, FT




TRADITIONAL METHOD DESIGN-BUILD METHOD

sy

ARCHITECT

S
— A2

ENGINEER

ARCHITECT

HORST
CONSTRUCTION

OWNER OWNER

' PROJECT
PROJECT
BURDEN SUBS & SUPPLIERS BURDEN

ENGINEER
SUBS & SUPPLIERS

HORST IS RESPONSIBLE FOR THE
COMMUNICATION, COORDINATION,
CONTRACTS, & ADMINISTRATIVE TASKS.
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Energy-efficient manufacturing

Sustainable extraction
= e \ Raw g Waste reduction
Locally-sourced materials 4_4*_ material o—s Environmentally
Recycled! renewable = T . Productuon friendly processing

materials i ‘
Optimizing delivery routes

", Coordinating

Circular economy :
promotion . . Transport " logistics
. Implementmg . 5
-‘ 5&5 tainable Practices R iy " Using low-
Recycling uildings’ Life Cycle W emission vehicles
"""""" ‘ s : e . %7 Efficient resource
Educating s Aol . & S g P *,/‘ management

stakeholders

Community .~ bonsfructlon # Digital planning

engagement | Demolition ; .. .~ tools usage
Hazardous / - W it “. Safety of
Energy efﬁcuency.-a construction

material i
management  Deconstruction technique upgrades “.._ .~ “Renewables workers
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Building Industry

) 0
More than 40% percent of fuali &5

primary energy are
consumed in buildings.

Significant part of that are
consumed by HVAC
systems.

Transportation
Olli Seppanen Riga 15.10.2009. 31 %
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Energy consumption in EU households (2018)

Space cooling Lighting

appliances

14.1%

Water heating

®14.8%

ok
kef ]
L5
g

Cooking

6.1%
N AAADD Other

, 577 — ,, | ' N 4 A4AMND 1.0%
N g | o

B — B ‘V’ ‘—
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Estimated household energy use Middle East

Refrigeration
T%

Appliances
7%

Computer &

Electronics
7%

Water heating
8%
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12%

4%
Industry
6% ®m Transport
Residential
® Commercial and public services
Agriculture/ foresty
w Non- specified

m Non- energy use

28%
26%

https://www.researchgate.net/figure/lran-energy-consumption-by-sectors-in-2014-
4 figl 313898873
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Iran energy consumption by sectors in 2014 N
(535550 li0d)
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Iran electricity production by source il o pl ol
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Portugal powered solely by renewables last weekend bl g 5 e
Portugal generated 172.5 GWh of renewable electricity between Friday and
Saturday. Its output included 97.6 GWh of wind, 68.3 GWh of hydro, and 6.6
GWh of PV. It exported surplus power to Spain, while consuming 131.1 GWh |
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Share of energy from renewable sources in gross electricity consumption, EU, 2021

(% by country)
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Carbon dioxide emissions per person

20 S
&?5 Countries with largest total emissions
O
o_)‘b'
15 | &F Areas of rectangles
S show total emissions
&

Per person emissions (tCO2e)

1B 2B 3B 4B oB 6B 7B 8B
Population (shown by widths of rectangles)
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800 I Heating
200 W Water heating
= Showers
600
W Washing/drying
500 W Cooking
v
% 400 w Lighting
= .
M Cold Appliances
300
W ICT
200
M Audiovisual
100 M Other
0 " Unknown
00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 24:00

Typical daily electricity demand profile for a household without supplementary electric heating.
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Lighting
control

Power factor
correction

Building
automation

Addressing solutions for energy efficiency in commercial buildings
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Site boundry

Site boundry Type C

Type C: off-site renewable energy (for example, wood pellets, Type D: purchase the renewable energy which is
biodiesel, or ethanol) is used to generate energy generated off site
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v A, Diffuse Radiation (DHI) sl
- . > Light coming from:
2 Y ~ * Clouds
* Air molecules in the sky
Ground reflection (buildings,
trees, ground)
 Diffuse Horizontal Irradiation
Direct Radiation (DNI)
* Light directly from sun
Direct Normal Irradiation
This detector is observing light
coming directly from the sun and
also from other parts of the sky
This is called global irradiance (GHI) Solar radiation
Ciman.sarir monitoring sensor
@iman.sariri S0 oloa! 40



53 S bl 58 o il 40 14 S Slol 1

S0"E 55°E

4(}““_ 45°E "\

S

60°E \\ 65°E 400N

oleidle usigo pllis oo jle
(55550 li0d)
Type Of Structures
\‘ ‘ b :
35°N
; 30°N
Zahedan. __——

25°N

5 v

Long term average of GHI, period 1999-2018
Daily totals: 38 4.2 4.6 5.0 5.4

— | 200km

5.8 6.2
= S <Wh/m
Yearly totals: 1387 1534 1680 1826 1972 218 2264
This map-ts published by the World Bank Group, funded by ESMAP, and prepared by Solargis: For mere information and tenms o

s of use, pleage visit http!//globalsolaratlas.info



S eS| Dluawli 40 o O 5 90 11 S Slof i

el quiige pllis o jle

(535 0 51395)
\t/
e ”’ ~ = -
S0 "\ )
(,\Ol /// N
S
/
/
!
g’
I
Q!
—
n/
!
|
|
E

@iman.sariri

@iman.sariri S w ooyt 42



(S PSS Sl 30 (o O 4 g0 11 o Slo! WY

Swilidagis ail)l

et le guigo plls lojle
(535550 li0d)

— skl

@iman.sariri S0 oloa!

43



S PSS Sl 30 (o O 4 gi0 11 o Dol I

oleilu gwiigo plias oylo jle
(855 s1394)

Solar Panel 400w

@iman.sariri Battery

Inverter Hybrid 32KW |
Y —
<

5§ ?’) e Power Grid of City

2 e <=

Priority Load @

@iman.sariri S w ooyt 44



S PSS Sl 30 (o O 4 gi0 11 o Dol I

Home Power/
Appliances

@iman.sariri S92 w oylos!

45



53 S bl 58 o il 40 14 S Slol 1

el g pllis oo il
(55 20 81584)

Equipment Grounding in DC-Only Systems

Breaker Breaker
. £
e o e o
I | | I S
SOOO Grounded
(Negative):
Charge to equipment
/ ) Breaker
‘ l @
Equipment Grounding l

—_ [To DC LoadsJ
Ground

@iman.sariri




53 58I Sl 38 o 1 5 50 14 o ol

~-~"N" =~ Rotor Blade
3 & iz ﬂ‘/’\ ~
4 \
// / Rotor \\
/ Swept Diameter \
1 Area of \
{ Blades \ .
e g S T | 4 Hub -Wind Generator
! I Height ;
) /
I Controller  Battery Bank
Tower
f— Ground
| — Level

Inverter

AC Load




S w S Ol 30 (o Ol 4 980 11 S Dbl Y

el quiige pllis o jle

(855 s1394)

150 - %
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Class ciency (EER) efficiency (COP)

3.20 < EER 3.60 <
3.20> EER > 3.00 3.6 -3.40
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2.60> EER > 2.40 2.80- 2.60
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2.20% EER 240>

@ImMmMIMOo|IO || >

@iman.sariri S92 w ol 59



59 5 OluawG 38 o il 4 i 14 o wilof 3 I |

Oleile tigo plls ol
(855 s1394)

(Silwgilb) 9 Silue
G 89y ¢ W Dge bl b (Ji Oldes

$3919 v

Koy

" Nz b O 4 gbows Gy Wgzge Olsls
PR 9 Ban
‘(10 Slad b g lod (ol Curog doug -

53991582 oudd i yolis 3 asu b 5 o Sos Soug -
e 50 I 9 SCo Dl

Slad Sl 9 dlos o Ol i Sbml -
i

b oodly Sl 4 olas! Gy Ko opl 58
ol S 08kl (S 3t 0319 31 30 (S 3o

@iman.sariri S92 w ol 60



S S SI Ol 30 (o D14 980 11 S Dlo!

el g pllis oo il
(55 20 81584)

JotS DC 290 JSiis 650y 4iled DC pgo JSiis 63 65l AC 290 JSi

S=3J3 SX ' '

O Rz L i Wl S 5
W/ . (AC DC s 16 b




(S PSS Sl 30 (o O 4 g0 11 o Slo! WY

»rgil 3)Sae pjulSe

oleidle usigo pllis oo jle
(535550 li0d)

)?)9‘23' 0&1@)

)

(DC) puiiiue by

)99

(AC) wgliio )=




S w S Ol 30 (o Ol 4 980 11 S Dbl Y

SBygge Gy Goglys Olg 3 eolael e
Bl

Q1:Motori AC Line
: i :Motoring
Q2:Generating XN : p
Forwards orwards
Fuses |
Line Reactor s =
Contactor _‘-t.T
~
Rectifier Common DC Bus
(Infeed)
Regen J —— / / / / /
esistor

Q3:Motoring Q4:Generating
Reverse Reverse

UNWIND PULL ROLL COATER LAMINATOR REWIND
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Approximate sound levels of common activities when a
sound meter is 1 m (3 ft) from the source

Decibels (dB(A))

15

20

30

40

45

50

55

60

65

Activity

Threshold of hearing for humans

Normal threshold of hearing for humans

Calm human breathing; very soft whisper

Calm room, library, empty church, secluded woods
Rural ambient background sound: 7 pm-7 am
Rural ambient background sound: 7 am-7 pm
Inside an average home, refrigerator hum

Low volume of TV or radio

Normal conversation

Sleep disturbance

70

80

90

100

110

120

130

et le guigo plls lojle
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Busy business office

Curb side of a busy road

Barn full of finisher pigs at feeding, gas lawnmower
Chainsaw, circular saw, ATV, irrigation pump

Grain dryer fan and burner under full load

Threshold of discomfort, rock and roll concert
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Only Plenum Rated Heaters
are permitted within environmental air spaces.
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A Grade Transmittance
m? k
U, <2
2<U, <28
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35<U, <45
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KVAR
Q=VISin

P=VICos6

P
Cosf =—
0S Vi

_ kW
CosO = VA
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S,alb ulys

-R
Cose-Z

CosB =
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Outdoor space 4

=
Thermal zone ﬁ
\’L"L,‘ Solar heat gain / flux
* - ]
Ventilation losses
& >
2 Heat transter towards outdoor space
7
e (stored heat not shown)
o Heat transfer towards adjacent spaces
]
i (stored heat not shown
=
q:
—#  Convective heat gain / flux
Adjacent space A+ Radiative heat gain / flux
)
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EXLXW T % - VA |
¢ = U XMF el | I - D - e - ]| fvorc
Lamp Lumens : 5
Ty LS I pw 50 30 10 |(50) 30 10 | 50 30 10 | 50 30 10 | 50 30 10 | 0
DA N - - . b 5
RCR: 3 GU) 4als G adl 5 )2 ) P :
Cenr;(. S/MH RCR Coefficients of Utilization for 20 Per Cent Effective Floor Cavity Reﬂeclanc
Cal GJA\J @MJJ @\)L 4 | Guide : |
hI‘C &m J\ L 9 \‘)_L &\_9_, )\ " N - 0 54 54 54| 63 53 53|51 51 51 (.48 48 48| 46 46 .46 | 45
. - . ’
1 49 48 46 | 48 47 46 | 48 45 44 | 45 44 43| 43 42 42 | .M A3
A Kad - .
LSL’\ 4..1;\..1 % 2 A4 42 40| 43 41 39 (42 40 38| .40 39 37| .39 .38 .37 | .36 13
Lu d ! \\ o°+ 3 40 37 34| .39 36 34|38 36 34|37 35 .33|.36 .34 .33 .32 12
° e 4 36 .33 30|36 32 30 (.35 32 30 (.34 31 20|33 31 29| .28 | .1
W: ULS\A ua D= 45«% 5 33 .29 26 | 82 20 26|31 28 26|30 28 26| .30 .27 26|.25| .1
R C R &) |- 30-- 26~ - -_24- 26 24|20 26 23|28 25 23|27 25 23|.22| .10
2lamp,1'wide troffer 7 27 24 21|27 23 21|26 23 21|26 23 21|25 .22 .21|.20]| .09
z with 457 plastic
5 . e : 8 25 21 19|24 21 19|24 21 19 (.23 21 18| .23 20 8| .18 | .09
S a\ \ N ‘A 19 a Al louver-muliply by 0,9
. oG yj for 3 lamps 9 22 19 47|22 19 47|22 49 A7 |21 48 46| .21 .18 .16 | .16 .08
10 21 AT A8 |20 AT A5 |20 AT A5 | 20 A7 45| a8 A7 A5 | 4 .08
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Steps & Corridor=150

Bathroom=100

General office work
Laboratory
Class Room=500Lux

Kitchen & Living Room ] .
Sitting Room, Reception Room=200 Teeth brushing/Mirror/ Shave=500
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Desired workspace
Lighting illuminance
controller

Dimming leyels

Ceiling-mounted luminaires

XL

Measures net daylight reflected

00 lux

500 lux
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Proposed daylight sensing based lighting control system.
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Passive Infrared Sensor
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Passive Infra REd d.e.tect'ion S , MicmWave detectmn

PIR Microwave

Sensitivity Under sensitive in higher backaround temperatures. Consistent detection over all temperatures.
Over sensitive in lower temperatures.

Coverage 90 ° 360 °

Detection Can be insensitive when walking directly towards sensor | Can sense movement through walls




59 S Sl 30 o O 4 0 11 o ol |g|

S99 5Ka0 SR e
[ e3Y Ol g dgd oo Jbd ctass 53 o § cullsd 3559 D yg0 30 45 (5 K
'M@)éb&)'mﬁuQQgWQ)ﬁu\og

Microphone Sound Sensor

*
\

—

baby crying sensor
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VOICE COMMAND |

Light will turn on when given the simple command
“Light on/Turn on”and turn off
“when command is“Light off/Turn off”

Ligh_t on
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100%
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Light Trespass
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. ®  OUTDOOR FLOODLIGHT SHIELDS NN
Parshield e

Shield

o The dark sky friendly

‘ shield for PAR bulbs b N \, 5 s ' i ¢

Glare . Controls glare
Trespass Be good nelghbors, use 9

Sky glow

«m\,n\.uy...‘““”‘”““-/ 2

Reduces light trespass

: > @ : . I
Parshield gldrc“ VISOIS. Directs light where you need it

Shielding & Safety

L]
Shield Angle
i
Bright, unshielded lights can increase visual o
impairment at night. /
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Luminous
'\\ / Flux

7 (Lm)
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Luminance / |\

O o
Luminous
Intensity

(cd) llluminance
(Lm/m?)
(Lux)

(cd/m?)
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100 Im/w
16 Im/w
0,1 Im/w
sl Y A =
v 6/ ot
Oil Light Fluorescent LED
Lamp Bulb Lamp
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very Good
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Energy

Efficiency

LEDs CFL Halogen Incandescent
Life span (Avg) SO,Ol(J)g :::)urs 1503(’)) rtlzu rs | 20(::)pl::urs 100%pht:u rs
Watts used (60W Equivalent) 1&’:’“21'0 1|_5lm8e?.'o 45.:’:’“2?10 63:/::121]0
Approximate KW of energy per year used ,
Using 20 lamps for 4 hours a day 292 438 1226 1752

Approximate annual operating cost
(based on 14p per KWh) Using 20 lamps £40.88 £52.12 £145.94 £208.49
for 4 hours a day
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