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Co-operative Title: Efficient lighting system design of Value Engineering
Student Intern Name: Mr. Kriangkrai Aimsaard

Faculty: Engineering Department: Electrical Engineering

Advisor Name: Dr.Atthapol Ngaopitakkul

Mentor Name: Dr.Atthapol Neaopitakkul

Company: THAI OBAYASHI CORP..LTD

ABSTRACT

This complete cooperative education report is supported by THAI OBAYASHI
CORP.,LTD The task assigned from Mechanical and Electrical department is to use the
knowledge on Value Engineering (VE) and illumination engineering to design a better lighting
system with higher efficiency, lower cost and more attractive on investment. According to
the former design, the car park had high cost and low illuminance which is not met by the
standard. Thus, by redesigning the electrical and lighting system, the cost is reduced up to
508,039.18 Baht and the installation and maintenance time is decreased dramatically
because of the reduction on the number of luminaires, the amount of wires and conduits
by half. However, the efficiency remains the same, the illuminance is met by the standards
and the installation is met by EIT standard 2001-56. Lastly, the goal to reduce the
installation cost and to design a better electrical and lighting system are all accomplished

perfectly.
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A15190 4.5 As19lvanintenans A

LOAD SCHEDULE (CAR PARK BUILDING A)

WIRE TYPE
LOAD | CIRCUIT BREAKER
NO | DESCRIPTION (VA) WIRE SIZE (SQ.MM.)

AT | AF | POLE LN Gr
1 | LIGHTINGA1() | 680 | 16 | 63 1 LSZH | IECO01 | 2x2.5,G-1x2.5 IN (1/2)" IMC
2 | LIGHTINGA1(b) | 640 | 16 | 63 1 LSZH | IEC01 | 2x2.5,G-1x2.5 IN (1/2)" IMC
3 | LIGHTING A2 (a) | 1080 | 16 | 63 1 LSZH | IEC01 | 2x2.5,G-1x2.5 IN (1/2)" IMC
4 | LIGHTING A2 (b) | 1080 | 16 | 63 1 LSZH | IEC 01 | 2x2.5, G-1x2.5 IN (1/2)" IMC
5 | LIGHTING A3(a) | 1080 | 16 | 63 1 LSZH | IEC 01 | 2x2.5,G-1x2.5 IN (1/2)" IMC
6 | LIGHTING A3 (b) | 1080 | 16 | 63 1 LsZH | IEC01 | 2x2.5,G-1x2.5 IN (1/2)" IMC

al '
A15719N 4.6 A1519ManInLe1AIs B

LOAD SCHEDULE (CAR PARK BUILDING B)

WIRE TYPE
LOAD CIRCUIT BREAKER
NO | DESCRIPTION (VA) WIRE SIZE (SQ.MM.)

AT | AF | POLE L,N Gr
1 | LIGHTINGB1(a) | 440 16 | 63 1 LSZH | IEC01 | 2x2.5, G-1x2.5 IN (1/2)" IMC
2 | LIGHTING B1 (b) | 480 16 | 63 1 LSZH | IEC01 | 2x2.5,G-1x2.5 IN (1/2)" IMC
3 | LIGHTINGB2 (a) | 680 16 | 63 1 LSZH | IEC 01 | 2x2.5,G-1x2.5 IN (1/2)" IMC
4 | LIGHTING B2 (b) | 680 16 | 63 1 LSZH | IEC 01 | 2x2.5, G-1x2.5 IN (1/2)" IMC
5 | LIGHTING B3 (a) | 680 16 | 63 1 LSZH | IECO01 | 2x2.5, G-1x2.5 IN (1/2)" IMC
6 | LIGHTING B3 (b) | 680 16 | 63 1 LSZH | IEC01 | 2x2.5,G-1x2.5 IN (1/2)" IMC
7 | LIGHTING B4 (a) | 400 16 | 63 1 LSZH | IEC 01 | 2x2.5, G-1x2.5 IN (1/2)" IMC
8 | LIGHTING B4 (b) | 320 16 | 63 1 LSZH | IEC01 | 2x2.5, G-1x2.5 IN (1/2)" IMC
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60227 IEC 01 THW @) s 11 Part 3.2553
450/750 V 70°C SOLID AND STRANDED CONDUCTOR PVC INSULATED, SINGLE CORE
CONDUCTOR INSULATION
CABLE STRUCTURE TECHNICAL DATA
Conductor : Solid and stranded annealed copper,| Classification : Maximum conductor temperature 70°C
Size 1.5 mm? up to 400 mm? : Circuit voltage not exceeding 450/750 Volts
Insulation : Polyvinyl chloride (PVC/C) 450 Volts between Line-to-Earth
Core identification 750 Volts between Line-to-Line
Single-core : Any color
Testing voltage : 2,500 Volts
Reference standard : TIS 11 Part 3-2553, Table 1
APPLICATION
Building wiring for installation on insulator or in raceway,
dry location.
Nominal | Class of | Insulation Overall Conductor Insulation | Continuous Cable | Standard
cross | conductor | thickness diameter resistance | resistance | currentrating | weight length
sectional nominal Minimum | Maximum at 20°C at70°C in free air approx.
area maximum minimum maximum
(mm?) (mm) (mm) (mm) (Q/km) (MQ-km) (A) {kg/km) (m)
1.5 1 0.7 26 32 124 0.011 21 21 100/C
1.8 2 0.7 2.7 a3 124 0.010 21 22 100/C
2.5 1 0.8 3.2 39 7.41 0.010 29 32 100/C
25 2 0.8 33 4.0 7.41 0.009 29 as 100/C
4 1 0.8 3.6 4.4 4.61 0.0085 39 47 100/C
4 2 0.8 38 46 4.61 0.0077 39 50 100/C
6 1 0.8 41 5.0 3.08 0.0070 49 65 100/C
6 2 0.8 4.3 52 3.08 0.0065 49 70 100/C
10 1 1.0 5.3 6.4 1.83 0.0070 69 110 100/C
10 2 1.0 5.6 6.7 1.83 0.0065 69 120 100/C
16 2 1.0 6.4 7.8 1.156 0.0050 92 180 100/C
25 2 12 8.1 9.7 0.727 0.0050 125 280 100/C
35 2 1.2 9.0 10.9 0.524 0.0043 154 370 100/C
50 2 14 10.6 12.8 0.387 0.0043 188 500 500/D
70 2 14 12.1 14.6 0.268 0.0035 239 700 500/D
95 2 1.6 14.1 171 0.193 0.0035 297 1,000 500/D
120 2 16 15.6 18.8 0.153 0.0032 347 1,200 500/D
150 2 1.8 17.3 20.9 0.124 0.0032 398 1,500 500/D
185 2 2.0 19.3 233 0.0991 0.0032 461 1,900 500/D
240 2 22 220 26.6 0.0754 0.0032 552 2,500 500/D
300 2 24 24,5 296 0.0601 0.0030 640 3,100 500/D
400 2 26 27.5 33.2 0.0470 0.0028 749 3,900 500/D
Class of conductor 1 : Solid C : Packing in coil
2 : Strand D : Packing in drum
THAI-YAZAKI

B2 Building Wires and Cables



Beraflame FRT Ml Earth Cables / Single Core

~ ® Design @ Technical Data
Conductor Copper Voltage Rating 600/ 1000 V
Insulation FR MI Test Voltage 3500V
Flame Retardant Mineral Insulation Minimum
Low Smoke Zero Halogen Bending Radius 6 times of OD
Insulation Colour Black Temperature Rating -40to 90°C
® Advantage @ Standards
Insulation are made of self extinguishing Flame Retardant [EC332-1 ASTM D 2863 LOI > 40% insulation
Mineral material. Small outside diameter make such cables IEC 332 -3 ABC > 40% sheath
excellent choice for enclosed wiring applications. Easy to DIN VDE 0412 - 804C IEC 754 -2
handle and economical to install. IEC 1034 -2

® Dimensions and weights

Current Rating Voltage Drop
Cross Section No.of Thickness of Thicknessof  Overall Weight 2Cables 3or4Cables 1phase 3 phase
Area Stranding Insulation Sheath Diameter 19 AC/DC 30 AC AC/DC AC
In conduit or Trunking
mm? No./ mm mm mm mm kg / 1000m Amps Amps mV/A*m  mV/A*m
1.5 7x0.53 0.65 - 3.20 23.00 25 21 30.8 26.7
25 7 x 0.68 0.7 - 3.75 34.00 32 28 18.9 16.4
4 7 % 0.85 0.75 - 4.40 51.00 42 37 11.8 10.2
6 7x1.04 0.8 - 5.05 72.00 53 46 7.9 6.81
10 7x1.35 1 - 6.40 120.00 73 64 47 4.05
16 7x1.73 1.1 - 7.50 187.00 95 84 2.94 2.55
25 7x2.16 1.2 - 8.95 276.00 124 110 1.87 1.62
35 7%x2.54 1.3 - 10.25 378.00 151 133 1.35 1.17
50 19x 1.80 1.4 ) - 11.60 508.00 180 160 1.01 0.87
70 19x2.16 1.6 - 13.80 723.00 226 201 0.71 0.613
95 19x2.52 1.7 - 15.80 966.00 276 245 0.52 0.454
120 37x2.04 1.8 - 17.80 1,235.00 320 284 0.43 0.371
150 37x2.25 1.9 - 19.50 1,494.00 364 322 0.36 0.313
185 37x2.52 2 - 21.60 1,854.00 418 370 03 0.265
. 240 61x2.25 22 - 24.30 2,424.00 492 434 0.26 0.222
300 61x2.52 2.4 = 27.80 3,085.00 567 500 0.23 0.197
400 61x2.85 26 - 31.20 3,924.00 654 574 0.2 0.177
500 61x3.20 2.8 -~ 34.70 4,915.00 750 655 0.19 0.164

630 127 x2.52 3 = 39.10 6,313.00 855 743 0.18 0.153
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MASTER LEDtube is a reliable value-for-money LED lamp out of
Philips lighting portfolio, incorporates frontier LED chips and other
advanced technologies. It also helps generate more than 55% energy
saving and significant maintenance cost reduction by comparing to
fluorescent lamps. It also helps generate natural and comfortable
lighting effect, and to build up green and environment friendly image
for our customers.
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rotatabls (ROT)

E Philips MASTER
L EDtube 1200mm & 1500mm
Technical Application Guide
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MASTER LEDtube is a reliable value-for-money LED lamp out of
Philips lighting portfolio, incorporates frontier LED chips and other
advanced technologies. It also helps generate more than 55% energy
saving and significant maintenance cost reduction by comparing to
fluorescent lamps. It also helps generate natural and comfortable
lighting effect, and to build up green and environment friendly image
for our customers.
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Product Features

Highly Reliable
+ Ultra Output for Ultra efficiency --> designed to
comply with key industry standards like UGR and
Lux levels

- Reliable operation between -20 °C to 45 °C ambient
temperature

- Rated average life of 50,000 hours (tested to F50
L70 requirement)

- 200,000 switching cycles

Highly Comfortable

+ CRI 83

- Advanced optical design ensures a uniform light
output and superior optical efficiency

Perfect Fit
+ 100% comply with IEC requirement on T8 dimension,
fitting into fluorescent luminaire perfectly

Highly Energy Efficient
+ Energy savings of more than 55%*
- Efficacy up to 156lm/W to get A++ energy label in EU

Application

Warehouses

Highly Safe

- Protection circuit inside ensuring people's
safety in case of mis-use, complying with IEC
safety requirements

- Pass 4KV high-pot test, insulation & safety

guaranteed

« Pass 1KV surge test (vs. IEC standard 500V),

avoiding the damage caused by input voltage
fluctuation and lightning strike

Highly Environmental Friendly
+ No mercury
- No breakage and pollution risk

Rotatable end-cap
« To ensure maximum compatibility with existing

luminaires, directional LEDtubes often need to
be adjusted towards where light is needed
most, That's why Philips MASTER products
have this feature. It allows the LEDtube to be
easily rotated up to 90 degrees, giving you the
freedom to direct the light to best effect.

* Based on comparison between Philips 18W & 25W MASTER

LEDtube and Philips TLD standard 36W (40~44W system
power consumption) & 58W

' Public Areas |
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Spectral Power Distribution

Light may be precisely characterized by giving the power of the light at each wavelength in the visible
spectrum. The resulting spectralpower distribution (SPD) shows that the MASTER LEDtube 1200 & 1500
mm Ultra Qutput contains the visible light only. No harm from UV and IR.

1200 mm 16W 1500 mm 24W
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Photometric Diagrams

The Photometric diagram depicting the top down mounted lighting fixtures in a specific area and a
numerical grid of the maintained lighting levels that the fixture will produce in that specific area. Pictures
below show the photometric diagrams of a typical Philips Master LEDtube's application.
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1x TLED 16W 4000K 160D

1x 2500 lm

Polar intensity diagram Quantity estimation diagram Utilisation factor table Luminance Table
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1x TLED 24W 6500K 16CD

1% 3700 Im

Quantity estimation diagram
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Lifetime and Lumen Maintenance
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Philips MASTER LEDtube has a lifetime of
50,000 hours, defined as the number of hours
when 50% of a large group of identical lamps
below 70% of its initial lumen (F50L70).

MASTER LEDtube's excellent thermal design ensures low temperature during operating, which brings
reliable and stable product performance throughout life time.

Operating temperature T operating min -20°C
Storage temperature T storage min -40°C
Maximum case temperature of tube at Tamb =25°C T case
Maximum case temperature of tube at Tamb = 25°C T case
1200mm 16W/1500mm 24W
100% . 1 .
99% \ 1‘ |
1
98% ] 1 1
I |
g o T
o ; = =
E 95% ‘L : : —
3 oan ! : :
93% : : :
92% : : :
o1% : : :
20% . : L
50 55 60 65 70
Tc (°O)

max +45°C
max +65°C
+50°C (1200 mm)
+50°C (1500 mm)
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1200mm_18W/ 1500mm_25W (Dimension:mm)

TC Position Light Side

3

o

N
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Back Side

SECTIONB-B

TC Position

— AC Input Side

!4—8

PHIUPS

Approbation & Certificates

Philips MASTER LEDtube is designed by strictly following applicable legislation and international
standard. The product complies with CE, KEMA, TUV, RoHS and REACH.

€ & RoHS

I PHILIPS
—_— & Ff A

Technical specification

Product Description Equivalent Voltage Lifetime Lumen Color
Fluorescent output Temp
Wattage (Typical)
W) (1%} (hrs) (lm)
MAS LEDtube 1200mm
9290012978 YO 16W 830 T8 16 36 220-240 G13 1200 160 50,000 2300 3000 83
MAS LEDtube 1200mm
9290012972 o 16W 840 T8 16 36 220-240 GI3 1200 160 50,000 2500 4000 83

MAS LEDtube 1200mm
9290012980 |45 16w 865 T8 16 36 220-240 GI3 1200 160 50,000 2500 6500 83

MAS LEDtube 1500mm

9290012981 |} 34w 83018 24 58 20-240 GI3 1500 160 50000 3400 3000 8
MAS LEDtube 1500mm

9290012982 UO 24W 840 T8 24 58 220-240 GI13 1500 160 59,090 37‘DO . 4900 83 -----

a200012083 MAS LEDWbelsoOmm 5, 58 220-240 GI3 1500 160 50,000 3700 6500 83

UO 24W 865 T8

* Minimum CRI is 80
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Installation Guide

/
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- EM ballast based system

@ =\

AT
A 4

A

+ HF ballast based system

Accessories
MASTER LEDtube

Protector EMP
871829172930300

Dimensions (mm)
Product Al A2 A3
1200mm 1198 1205 1212
1500mm 1499 1506 1513
EMP - - :

(a] D1 D2
278 - =
278 - -
345 3

i

3
]
o LBalast |

Note: for twin lamp series configuration and more detailed information please visit:

www.philips.com/led-product-info




TYPE : F1/2

Maximum amount of Master LED tube connected on one circuit breaker

MCE B Type Wiring Type Master TLED
1200 mm 1500 mm

16A Mains no 93

EM 110 93

EM + Comp. Cap. 14 15
10A Mains 68 58

EM 68 58

EM + Comp. Cap. 8 9

Parallel Power factor compensation capacitors are expected not to cause any problems with LED
tubes, but larger Parallel Power factor compensation capacitors to correct inductive reactive power
load are recommended to be removed

OEM Guideline

1200mm /1500 mm
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[TYPE:Fi1/2 ]

DECORATIVE LUMINAIRE

BATTEN LED

LLPDC2-SMI/MI _

HOUSING

FINISHING

REFLECTOR

LOUVER
WIRING CABLE
LAMPHOLDER

MOUNTING

DIE-FORMED COLD-ROLLED STEEL,
0.8mm. STEEL THICKNESS.

SIX-STAGES PHOSPHATE
PRETREATMENT COATING TO
ENSURE SUPERIOR PAINT ADHESION
AND RUSTRESISTANCE AND

WHITE POLYESTER POWDER FINISH.
MIRROR FINISH, 99.85% PURITY
ALUMINUM REFLECTOR TO PROVIDE
OVERALL REFLECTANCE OF 95%
MIRROR FINISH

THW. 1.0Sq.mm(105°C)

G13 ROTATY SPRING-LOCKED
LAMPHOLDER FOR LED-T8.
SURFACE.

I
| LED-T8

{ [k

g MODEL

LLPDG2/1S/SMIMI
LLPDG2/2S/SMI/MI
LLPDCZ/1L/SMIMI
[TCroczzUs MM

WATT WxLxH CUT OUT
1x10,11 210x 610 x 65

2x10,11 210x 612 x 65
1x18,20,22 210 x 1222 x 65

2x18,20,22 210 x 1222 x 65

All Dimension are in millimeter

www.lighthing.co.th



PHILIPS

MASTER LEDtube

EM/Mains

MAS LEDtube 1200mm UO 18W 865 T8 RS

The Philips MASTER LEDtube integrates a LED light source into a traditional fluorescent
form factor. Its unique design creates a perfectly uniform visual appearance which cannot
be distinguished from fraditional fluorescent. This product is the ideal solution for up

lamping in general lighting applications.

Product data

General Information Operating and Electrical

Cap base G13 [ Medium Bi-Pin Fluorescent] Input frequency 50 fo 60 Hz
Main application Industrial Power (Ratad) (Nom) 18W
Nominal Ifetime (nom.) 50000 h Lamp current (max.) 82 mA
Switching cycle 200000X Lamp current (min.) 75 mA
B50L70 50000 h Starting time (nom.) 05s

Warmn-up time to 60% light (nom.) 01s

Light Technical Power factor (nom.) 0.9
Colour Code 865 [ CCT of 6500K] Voitags (Nom) 220-240 V
Beam Angle (Nom) 160 °

Lamp Luminous Flux 25°C EL (Nom) 2500 Im Temperature

Lamp Luminous Flux (Nom) 2500 Im T amblent (max.) 35°C
Rated beam angle 160 ° T amblent (min.) -20°C
Colour Temperature, horizontal (Nom) 6500 K T storage (max.) 65°C
Lamp Luminous Efficacy EM (Nom) 139 Im/W T storage (min.) -40 °C
Coalour conslstency <6 T-Case maximum (nom.) 55°C
Colour Rendering Index,horiz (Nom) 83

LLMF at end of nominal Ifetime (nom.) 70 %

Datasheet, 2017, May 26

data subject to change



MASTER LEDtube EM/Mains

Controls and Dimming Product Data
Dimmable no Full product code B871869646155600
Order product name MAS LEDtube 1200mm UO 18W 865 T8 RS
Mechanical and Housing EAN/UPC - product 8718686461556
Product length 1200 mm Order code 929001149002
Numerator - quantity per pack 1
Approval and Application Numerator - packs per outer bax 10
Energy-saving product Yes Materlal no, (12NC) 929001149002
Suitable for accent lighting No Net weight (piecs) 0.270 kg
Energy efficlency label (EEL) A+
Approval marks CE marking KEMA Keur certificate RoHS compliance
Energy Consumption kWh/1000 h 18 kWh
Warnings and Safety
.-
Dimensional drawing
= A3 Product D1 D2 A A2 A3
i il MAS LEDtube 1200mm UQ 18W 865T8 257 mm 28mm 1198 mm 1205mm 1212 mm
" A2 - RS
o [ ] 1 Al 3
oo
vy ¥ /// /

7/

LEDtube 1200mm UO 20W 865 T8 ROT

Photometric data

-
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Intensity (%) —
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-
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Datasheet, 2017, May 26
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data subject to change



MASTER LEDtube EM/Mains

PHILIPS

A

® 2017 Philips Lighting Holding B.V. All rights reserved. Philips Lighting reserves the right to make changes in specifications
and/or to discontinue any product at any timewithout notice or obligation and will not be liable for any consequences resulting www.lighting. philips.com
from the use of this publication. 2017, May 26 - data subject to change



Panasonic

nasoaahalwiwh (White Conduit)

EMT/IMC /RSC

waanouinumwldnasgiu UL gavansgoiusm

masmuaaasnssulna (uan.)

Cerlilicale. TH98/14853 QM Cerlificate. CH99/2182
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UL/ANSI (EMT, IMC and RSC)
BS (BS31-1940 and BS4568-1970)

TIS
JIS (Plain, Thin Wall and Thick Wall)
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Anti-corrosion coating

indoudon:d
Zinc coating

IsAnIwu
Steel

Indoums dwond

Stoved epoxy resin coating

1) Uncoiling

2) Coil-end
welding
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1) Uncoiling
UsuamwinaniwugnnwoonoInuaunou
INNS:UoUMSWAN

2) Coil-end welding
nWuIAnAuMwiUSLamwids:gniBou Wa
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3) Temporary coil-storing
womswanndoidov nwumanfioudonda
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4) Cleaning
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5) Forming
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8) Cleaning
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10) Cooling
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11) Sizing
wolitdulodwinaidushgudnauavriaiUuly
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13) Cutting
riofldo:gndomunouenanmiua

14) Chamfering and threading
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15) Marking
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16) Bundling
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17) Inspection
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9) Galvanizing

8) Cleaning

7) Inside epoxy resin coating

6) Welding

11) Sizing

10) Cooling

13) Cutting

12) Anti-corrosion coating

6) Bundling

14) Chamfering and threading




Size (inch) Outside Diameter Minimum Wall Length (mm) Nominal Weight Primary Bundle Master Bundle
(mm) Thickness (mm) (kg/pc) (pcs) (pcs)

 REREWERR  WRRCOWSW

¥l 18
A

Size (inch) Outside Diameter Minimum Wall Length (mm) Nominal Weight Primary Bundle Master Bundle
(mm) Thickness (mm) (kg/pc) (pcs) (pcs)

Size (inch) Outside Diameter Minimum Wall Length (mm) Nominal Weight Primary Bundle Master Bundle
(mm) Thickness (mm) (kg/pc) (pcs) (pcs)




Manufacturing Process
Conduit Production Line

Aonudoudin ieoslwra

datinowlnoy:
30-32 n.9nsassA AuiusIVA nsuinwY 10100
[ns. 0 2221 3648 (Auto),
0 2225 3886 (Auto)
uulnd: 0 2224 7811

dM1NSISSA:

1-3 ndnsossA Auliusovd nsoinwy 10100
[ns. 0 2226 1501-4

nunt: 0 2226 1505
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" o s . AUINS
W50 T (u/Alatae) U/ miae) "
(U/1Pou)
On peak | Off peak | On peak | Off peak
69 Mlalandulu 74.14 0 4.1283 2.6107 312.24
12-24 flalan 132.93 0 4.2097 2.6295 312.24
f1n31 12 Alales | 210.00 0 4.3555 2.6627 312.24
On peak : a1 9.00 - 22.00 . Fudung - Juans
Off peak : 1281 22.00 - 9.00 1. Fuduns - Tuens
. 1281 0.00 - 24.00 w. Julans - Juofing

TuusamuuinAiuvensisnisamuund (dsiuduivenauasventaive)
p1AsFUlniiusegenn A, usedu 12-24 Alatnd Fnfurwdsalih
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44 Off peak YA 2.6295 Un/muae
nauPgTunsTindnuuinuaueeasatuldAuvesensiinislindany 100% naeatiat
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nslinasnulugae Off peak Hsiail
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DIALuUX

Project 1
20.11.2017

Operator
Telephone
Fax

e-Mail

: L&E : LELPDC2/2L/MI/OT / Luminaire Data Sheet

Luminous emittance 1:

105°

See our luminaire catalog for an image of the 105°

luminaire.
90° 90°
75° 758
60° 60°
450 450

300

i 30° 180 0° 158 30° I
cd/kIm n=70%

-0 - C180 —C90-C270

Luminaire classification according to CIE: 100 Due to missing symmetry properties, no UGR table
CIE flux code: 51 84 98 100 70 can be displayed for this luminaire.

DIALux 4.12 by DIAL GmbH Page 1
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20.11.2017

Operator
Telephone
Fax

e-Mail

A1/ Summary

N T3200m
G
o

8080 | T27.10

T20.70

80 ] 0.80 =]
heo \F @

20.80 T15.90
/‘@1_/2—0:6:1 @@1‘1) 12920 @
~ 20 @107 @12 /Q T1250
8 o T10.90
e 80160 12 20
80 "IBO
\ N /% /

80 80 80" 80 80~ e.o 80 80 L

ﬂl_/s Oq] % 120‘(11)/ @2 0’ / OEI' BK 0)40 :53_95
@ ao 0,80 /80 | 245

E

0.00

000 430 10 25 15 55 19 45 24 95 30.15 35.35 40.55 45‘75 54.15m
Height of Room: 2.700 m, Mounting Height: 2.700 m, Maintenance factor: Values in Lux, Scale 1:411
0.90
Surface p [%] E,, [IX] Ein [IX] Emay [IX] uo
Workplane / 96 16 206 0.165
Floor 20 96 11 208 0.118
Ceiling 50 18 8.10 64 0.451
Walls (55) 40 45 B.73 739 /
Workplane:

Height: 0.000 m

Grid: 128 x 128 Points

Boundary Zone: 0.000 m

llluminance Quotient (according to LG7): Walls / Working Plane: 0.480, Ceiling / Working Plane: 0.187.

Luminaire Parts List

No. | Pieces Designation (Correction Factor) @ (Luminaire) [Im] @ (Lamps) [Im] P [W]
1 33 :L&E:LELPDC2/2L/MI/OT (Type 1)* (1.000) 3521 5000 36.0
*Modified Technical Specifications Total: 116208 Total: 165000 1188.0

Specific connected load: 1.21 W/m? = 1.26 W/m?#100 Ix (Ground area: 978.02 m?)

DIALux 4.12 by DIAL GmbH Page 2



Operator
Telephone
Fax

e-Mail

DIALUX

20.11.2017

A1/ Luminaires (layout plan)

1 G)
®

®

®

©

®©® © ® @

®© 6 &6 & O O

E

®© O 0 O O

®n®n®n®®®®®®®

T3564m
133.38

T27.77

T19.56
T17.10

T1195

T5.99

6.29 9.34 12.76

i i i I b I I i I --3'64
1943 2449 2880 3404 3925 4437 4965 5410 60.44 m

Scale 1 : 388
Luminaire Parts List
No. Pieces Designation
1 33 :L&E:LELPDC2/2L/MI/OT (Type 1)*
*Modified Technical Specifications
-
DIALux 4.12 by DIAL GmbH Page 3



Project 1

DIALUX

Operator

Teleph

one
Fax

e-Mail

20.11.2017

A1/ Calculation surfaces (coordinates list)

| T3564m
| @ | Taa10
i
®@ T17.13
L= s = 15.72
@ T6.04
n n ﬂ n n n n n n 4
L 1 L o 364
6.29 33.36 37.69 60.44 m
Scale 1 : 388
Calculation Surface List
No. | Designation Position [m] Size [m] Rotation [°]
X Y X Y Z
1 | Calculation Surface 1 35995 15.716 0.000 53.928 22.227 0.000 0.000 0.000
2 | Calculation Surface 2 37.695 17.134 0.000 28.700 4.831 0.000 0.000 0.000
3 | Calculation Surface 4 33.363 6.044 0.000 53.939 4.600 0.000 0.000 0.000
4 | Calculation Surface 5 57.991 33.194 0.000 4,700 4.900 0.000 0.000 0.000

DIALux 4.12 by DIAL GmbH

Page 4
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DIALUX

Operator
Telephone
Fax

e-Mail

20.11.2017

A1/ Calculation surfaces (results overview)

; T3564m
' ONE: 33.19
i
- N
®@ T17423
15.72
@ T6.04
n n n mn ial in) n n =} "
[ 1 L - 3'64
6.29 33.36 37.69 60.44 m
Scale 1 :388
Calculation Surface List
No. | Designation Type Grid Ey B . u0 Enin/
[Ix] [Ix] [Ix] Emax
1 ‘1:3"3“'3*'0" Surface | L ornendicular | 128 x 128 91 19 210 0.209 0.091
g | Seloulation Surface | ,oondicular | 128 x 32 115 47 200  0.409 0.236
g | Jeloulation Surface | popendicular | 128 x 32 08 12 194  0.124 0.062
4 | gAlevlation Surface | o pendicular | 16x 16 101 49 184 0.485 0.266
Summary of Results
Type Quantity Average [Ix] Min [Ix] Max [Ix] ud Bt Boia
perpendicular 4 97 12 210 0.13 0.06
Y
DIALux 4.12 by DIAL GmbH Page 5



DIALux

Project 1 e
20.11.2017

Operator
Telephone
Fax

e-Mail

A1/ False Colour Rendering

DIALux 4.12 by DIAL GmbH Page 6



Project 1

E DIALUX

20.11.2017

Operator

Telephone

Fax
e-Mail

: L&E : LELPDC2/2L/MI/OT / Luminaire Data Sheet

See our luminaire catalog for an image of the
luminaire.

Luminaire classification according to CIE: 100
CIE flux code: 51 84 98 100 70

Luminous emittance 1:

| 108° 105°

90° 90°

75° 75° |

[
i
60° 60° |
|
450 45°i
\
|
300
| 30° 15° 0° 15° 300
cdfklm n=70%

——C0-C180 ——C90 - C270

Due to missing symmetry properties, no UGR table
can be displayed for this luminaire.

DIALux 4.12 by DIAL GmbH

Page 1



DIALUX

Project 1
20.11.2017
Operator
Telephone
Fax
e-Mail
A2&A3 / Summary
3 = T32.00
({:Er/\ 1/’\100(150 100%/@0 15_Q100(\ [ -
o 50 \_,/[] 150/\ 100’ =100/ 3??3
100,22~ -
’%m G ) O (oo oo i (39
100( 100"~ 50, 1607 100 e
AO'{E@ 10 10W£:/f T21.10
0 -
E0%Dygp \ G éDmo 0 15/) 100 1910
190450 100 100 ) 10@ \;5’1\‘1_
%@) 1509 15/) 1507 Cjo,-._. mel
'-.__/__100""-.._4 \/\ /\150/\150/“100 [
7100 100 11.05
1569100 @00 /- OD 10 00 150, (\00 00 f \‘
1oq” 100100 100400 00 \100 00 10 00 10 /
/100:: 1 100 100 2
= QOO \@ C—ios“(jso quo 0 )”/@ uso 1304
: } 00/?,\\_ 00 100700 150" 100 100~ _ 100 /\100 124
L | l La l i -000
0.00 10.25 1545 1935 2485 30.05 35 25 3045 4395 4885 5395m

Height of Room: 2.700 m, Maintenance factor: 0.90

Values in Lux, Scale 1:411

Surface p [%] E,, [Ix] E i, [Ix] B 1] uo
Workplane / 104 17 231 0.167
Floor 20 97 1.27 229 0.013
Ceiling 50 18 1.13 62 0.064
Walls (66) 40 44 8.78 563 /
Workplane:

Height: 0.000 m

Grid: 128 x 128 Points

Boundary Zone: 0.000 m
llluminance Quotient (according to LG7): Walls / Working Plane: 0.446, Ceiling / Working Plane: 0.172.
Luminaire Parts List
No. | Pieces Designation (Correction Factor) @ (Luminaire) [Im] & (Lamps) [Im] P [W]

1 54 :L&E:LELPDC2/2L/MI/OT (Type 1)* (1.000) 3521 36.0

*Modified Technical Specifications

Toftal:

Specific connected load: 1.18 W/m? = 1.13 W/m?#100 Ix (Ground area: 1654.30 m?)

190159 Total:

270000 1944.0

DIALux 4.12 by DIAL GmbH

Page 2
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20.11.2017

Operator
Telephone
Fax

e-Mail

A28&A3 / Luminaires (layout plan)

I T47.71m
® L @ O, T 45.22

© @ |+ 39.90

® @

O O O
o O O

13430

@ @ T31.74

@ @
® @ ® ® O

® ®

® @ ®

& I
© O
® ©
®© ©

® ® @ ® @ ©) ® ® ® T 2361

®n®n®n®®®®®® @ | Tiezs

L L 1 1 1 L L 1 1 i L 1 -—15'?1
6.11 9.24 1247 19.15 2427 2845 3287 38.65 4296 4933 5389 60.06 m

Scale 1: 386
Luminaire Parts List

No. Pieces Designation
1 54 :L&E:LELPDC2/2L/MI/OT (Type 1)*
*Meodified Technical Specifications
Y

DIALux 4.12 by DIAL GmbH Page 3



Project 1

Operator
Telephone
Fax

e-Mail

DIALUX

20.11.2017

A28&A3 / Calculation surfaces (coordinates list)

@ ; 0 @g U Clj) T47.71m
f Ta5.48
N E
i
® ® ® T3165
@ T18.18
" " n n n n >
L 1 L 1 1 J 15?1
6.11 11.23 33.08 38.96 55611 60.06 m
Scale 1 : 386
Calculation Surface List
No. | Designation Position [m] Size [m] Rotation [°]
X Y Z X Y Z
1 | Calculation Surface 1 11.233 45.505 0.000 10.247 4.411 0.000 0.000 0.000
2 | Calculation Surface 2 35.857 45.481 0.000 19.400 4.461 0.000 0.000 0.000
3 | Calculation Surface 3 55.113 45.484 0.000 9.889 4.453 0.000 0.000 0.000
4 | Calculation Surface 4 33.082 18.184 0.000 53.950 4.946 0.000 0.000 0.000
o
DIALux 4.12 by DIAL GmbH Page 4



Project 1

DIALux

20.11.2017

Operator
Telephone
Fax

e-Mail

A28A3 / Calculation surfaces (coordinates list)

Calculation Surface List

No. | Designation

Position [m] Size [m] | Rotation [°]
Y Z = W X X Z

5 | Calculation Surface 5
6 | Calculation Surface 6
7 | Calculation Surface 7

38.955 32.209 0.000 25602  8.791 0.000 0.000 0.000
7.253 31.743 0.000 2.300 10.100 0.000 0.000 0.000
34.074 31.651 0.000 53.950 21.732 0.000 0.000 0.000

DIALux 4.12 by DIAL GmbH

Page 5
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Operator
Telephone
Fax

e-Mail

DIALux

20.11.2017

A28A3 / Calculation surfaces (results overview)

1] I 1 I T47.71m
@ @ @ T 45.48
© @ ® 3165
@ T18.18
n " n n n n n n .
. . 1 ) . T15.71
6.11 11.23 33.08 38.96 55.11 60.06 m
Scale 1 : 386
Calculation Surface List
No. | Designation Type Grid = min =S- u0 Emin/
[1x] [ix] [ix] E,.
1 1Ca|cuiat|on Surface | o rpendicular | 32x 16 106 35 199 0.328 0.174
2 | Saleulation Surface ' orpendicular | 64x 16 111 11 201 0.100 0.056
3 | JAloulation Surface | pempendicular | 32x 16 106 17 191 0.161 0.089
4 | Joloulation Surface | porpendicular | 128 x 32 96 12 193 0.121 0.061
5 | caloulation Surface | porpendicular | 128x 128 123 53 203 0.428 0.260
6 galculatlon nen perpendicular | 8 x 32 166 88 231 0.530 0.381
7 | Seleulation Surface | e pendicular | 128 x 128 08 27 227 0277 0.120
Summary of Results
Type Quantity Average [Ix] Min [Ix] Max [Ix] ud E . fE ..
perpendicular 7 104 11 231 0.11 0.05
A
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Project 1 D | A l_ Uux

20.11.2017

Operator
Telephone
Fax

e-Mail

: L&E : LELPDC2/2L/MI/OT / Luminaire Data Sheet

Luminous emittance 1:

See our luminaire catalog for an image of the 105° 105°
luminaire.

90° 90°

75° 75°

60° 60°
450 45° !
|
|
300
. 0° 150 30° |
cdfkim - 7 n = 70%
—(C0-C180 —C90-C270
Luminaire classification according to CIE: 100 Due to missing symmetry properties, no UGR table
CIE flux code: 51 84 98 100 70 can be displayed for this luminaire.
F Y
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Project 1 D IA L UXx

20.11.2017
Operator
Telephone
Fax
e-Mail
B1/Summary
/\ T32.10m
)
80 80_ 80— 27.20
! @20
<80 8
T21.10
=80
-hs°~1 -~\_/80 g; T 16.00
:ﬁ)_ t— <<]2 e 80"‘
6920]!) 6°\J1‘120 :._ 12.60
/ﬁo_\ 120 11.00
12620 ( ) 16 20 23-0 12(_@20 121)
~ 3 0 1207 3’ -/
>@(u} 20@ 120(g) 120@ i
26370 ’g h 3.60
1 @ 1US =
L L I L ‘-0-00
0.00 490 10 20 16.40 21.60 26.80 33.10m
Height of Room: 2.700 m, Mounting Height: 2.700 m, Maintenance factor: Values in Lux, Scale 1:413
0.90
Surface p [%] E,, [Ix] Enmin [IX] Eiax [K uo
Workplane / 101 12 207 0.117
Floor 20 100 12 208 0.124
Ceiling 50 19 8.40 106 0.443
Walls (40) 40 43 9.46 848 /
Workplane: :
Height: 0.000 m
Grid: 128 x 128 Points
Boundary Zone: 0.000 m
llluminance Quotient (according to LG7): Walls / Working Plane: 0.419, Ceiling / Working Plane: 0.189.
Luminaire Parts List
No. | Pieces Designation (Correction Factor) ® (Luminaire) [Im] @ (Lamps) [Im] P [W]
1 23 :L&E:LELPDC2/2L/MI/OT (Type 1)* (1.000) 3521 5000 36.0
“Modified Technical Specifications Total: 80994 Total: 115000 828.0
Specific connected load: 1.28 W/m? = 1.27 W/m?100 Ix (Ground area: 646.73 m?)
a
Page 2
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Project 1

Operator
Telephone
Fax

e-Mail

DIALuUX

20.11.2017

B1/Luminaires (layout plan)

T37.08m
@ 13433
® ® T 28.91
0, @ O T21.00
@ @ @ @ T18.00
@ @ @ @ @ @ T13.18
® @ @ @ @ @ T7.74
I I | Il | il
4.98
= - t o —l '.: —t — t +—
451 6.90 985 13.03 18.24 23.59 27.74 3220 3474 3761m
Scale 1 : 237
Luminaire Parts List
No. Pieces Designation
1 23 :L&E:LELPDC2/2L/MI/OT (Type 1)*
*Modified Technical Specifications
F Y
Page 3
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Project 1

DIALuUx

Operator
Telephone

Fax

e-Mail

20.11.2017

B1/ Calculation surfaces (coordinates list)

[ T37.08m
@ T3463
l
l
i
———
t @ @ T18.12
| :
i
i
|
!
@ Tr2s
I I I I |
L i [ 498
451 7.01 9.25 3761 m
Scale 1: 237
Calculation Surface List
No. | Designation Position [m] Size [m] Rotation [°]
Y Z L X Y Z
1 | Calculation Surface 1 7.009 34.630 0.000 4.801 4,900 0.060 0.000 0.000
2 | Calculation Surface 2 21.086 18.481 0.000 20.455 5.000 0.000 0.000 0.000
3 | Calculation Surface 3 19.734 7.231 0.000 28.049 4.500 0.000 0.000 0.000
4 | Calculation Surface 4 19.245 18.115 0.000 33.095 22.197 0.000 0.000 0.000
A
DIALux 4.12 by DIAL GmbH Page 4



Project 1

Operator
Telephone

Fax
e-Mail

DIALUX

20.11.2017

B1/ Calculation surfaces (results overview)

il T37.08m
® T 3463
— i
l
' | T18.12
® Y723
n fl N | N 1
L ; 498
4.51 19.25 37.61m
Scale 1 : 366
Calculation Surface List
No. | Designation Type Grid E, il B u0 E it
[1x] [Ix] [Ix] E max
g | Galeulation Surface | g rpendicular | 32 x 32 98 38 183 0393 0.209
g | Celoulation Surface | perpendicular | 128x32 108 26 206 0.242 0.127
3 galcuiatlon Sufface perpendicular | 128 x 32 108 19 203 0.175 0.093
4 g:alculatlon Surface | berpendicular | 128 x 128 96 15 209 0.156 0.072
Summary of Results
Type Quantity Average [Ix] Min [Ix] Max [Ix] uo Ein/ Erax
perpendicular 4 101 15 209 0.15 0.07
r s
Page 5
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Project 1

Operator
Telephone
Fax

e-Mail

B1/False Colour Rendering

0 50 100 150 200 250 300 350 400 Ix
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Project 1

DIALUX

20.11.2017

Operator
Telephone
Fax

e-Mail

: L&E : LELPDC2/2L/MI/OT / Luminaire Data Sheet

See our luminaire catalog for an image of the
luminaire.

Luminaire classification according to CIE: 100
CIE flux code: 51 84 98 100 70

Luminous emittance 1.

105° 105¢
90° 90° |
752 75¢ |
|
60° 60°
|
45° 450 ‘
|
|
|
|
|
|
30° 15° 0° 15¢ 30° 1
cd/kim n = 70%

——C0-C180 —— (90 - C270

Due to missing symmetry properties, no UGR table
can be displayed for this luminaire.

DIALux 4.12 by DIAL GmbH
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DIALUX

Project 1
20.11.2017
Operator
Telephone
Fax
e-Mail
B2&B3 / Summary
P oy A f3225m
150 HO
BIlEs D)
100 100 ] 100 _-29.15
100 100 100\/_100 27.20
50
’ B (OO -
10 1003150 50
o 0 0 i
150 1°U1SJV R 20.40
Um{s‘é (")\150 T
e 100 ~ 150 "1288
150 .
\) (30~ ~ 150 i
\/\1594]100 T 1260
100 10.99
109> /‘\
00 00\
10@ ( 100@ 0”150 00@
STV ZANG 00\100/100/ 1007,
e \‘”00\ 1001 /1 /150 -
‘(150 00108 150 '
1 1 3 Lk i --0'00
000 490 935 1420 1960 2551 2950 3450 m

Values in Lux, Scale 1:415

Height of Room: 2.700 m, Mounting Height: 2.700 m, Maintenance factor:

0.90
Surface p [%] E, [IX] Enin [IX] E sz 171 uo
Workplane / 103 14 219 0.140
Floor 20 101 4.21 218 0.042
Ceiling 50 18 5.70 72 0.308
Walls (40) 40 43 8.09 611 /
Workplane:

Height: 0.000 m

Grid: 128 x 128 Points

Boundary Zone: 0.000 m
llluminance Quotient (according to LG7): Walls / Working Plane: 0.429, Ceiling / Working Plane: 0.180.
Luminaire Parts List
No. | Pieces Designation (Correction Factor) ® (Luminaire) [Im] @ (Lamps) Im] P [W]

1 34 :L&E:LELPDC2/2L/MI/OT (Type 1)* (1.000) 36.0

*Modified Technical Specifications

Specific connected load: 1.26 W/m? = 1.22 W/m?#100 Ix (Ground area: 973.82 m?)

Total:

119730 Total:

170000 1224.0

DIALux 4.12 by DIAL GmbH

Page 2



Project 1

Operator
Telephone
Fax
e-Mail

DIALux

20.11.2017

B2&B3 / Luminaires (layout plan)

T37.77m
@ @ @ @ T135.43
]

@ @ @ @ @ T 2959
@ @ @ @ T23.99

@ @ @ @ T2164
@ @ @ @ T19.38

@ @ @ @ @ T13.52

_‘ ® ©®© 6 60 0O 06

| | | Il I 1
et t * ' . * f—+ .
579 820 1100 1444 17551977 24.89 29.00 33.56 36.05 40.29 m
Scale 1 : 247

Luminaire Parts List

No.

Pieces

Designation

1

34

: L&E : LELPDC2/2L/MI/OT (Type 1)*

*Modified Technical Specifications

DIALux 4.12 by DIAL GmbH
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Project 1

Operator
Telephone
Fax

e-Mail

DIALUX

20.11.2017

B2&B3 / Calculation surfaces (coordinates list)

T37.77m
® © ® T35.10
T29.62
@ T21.61
[ 4
~ 16.61
@ T787
fl fl l fl il 4
L L 1 1 L i 552
579 817 18.89 21.14 37.92 40.29 m
Scale 1 : 247
Calculation Surface List
No. | Designation Position [m] Size [m] Rotation [°]
Y Z L W X Y Z
1 Calculation Surface 1 8.168 35.158 0.000 4.550 4,927 0.000 0.000 0.000
2 | Calculation Surface 2 18.893 35.104 0.000 7.100 5.027 0.000 0.000 0.000
3 | Calculation Surface 3 37.918 35.192 0.000 4.550 4,950 0.000 0.000 0.000
4 | Calculation Surface 4 22420 21612 0.000 20.257 10.208 0.000 0.000 0.000

DIALux 4.12 by DIAL GmbH

Page 4



Project 1

DIALUX

20.11.2017

Operator
Telephone
Fax

e-Mail

B2&B3 / Calculation surfaces (coordinates list)

Calculation Surface List

No. | Designation

Position [m] Size [m] ‘ Rotation [°]
X Y Z L X Y Z

5 | Calculation Surface 5
6 | Calculation Surface 6
7 | Calculation Surface 7

21.143 7.874 0.000 27.900 4.314 0.000 0.000 0.000
23.043 29.623 0.000 34.300 5.811 0.000 0.000 0.000
22.324 16.615 0.000 32.998 16.000 0.000 G.000 0.000

DIALux 4.12 by DIAL GmbH

Page 5



Project 1

Operator

Telephone

Fax
e-Mail

DIALux

20.11.2017

B2&B3 / Calculation surfaces (results overview)

T37.77m
® @ ® T35.10
—— | I
@ T 29.62
@ 12161
NS 16.61
[~ — =
@ 12867
M n n fl L
o . . 7552
579 18.89 22.32 40.29 m
Scale 1 : 367
Calculation Surface List
No. | Designation Type Grid = - Eii ud E i
[Ix] [Ix] (Ix] E max
1 ?alculatlon Surface perpendicular | 16 x 16 101 47 183 0.469 0.260
2 galculatlon Surface | perpendicular | 32 x 32 124 45 208  0.361 0.215
3 galculatlon Surface | orpendicular | 16x 16 98 39 181  0.404 0.218
4 Ealculatlon Surface perpendicular | 128 x 128 123 27 216  0.217 0.123
5 galcuiatlon Surface perpendicular | 32 x 128 115 24 201 0.210 0.120
g | calculation Surface | porpendicular | 128 x 64 95 16 202 0.166 0.078
7 ?alculation Surface | erpendicular | 128 x 128 94 21 207 0.221 0.100
Summary of Results
Type Quantity Average [Ix] Min [Ix] Max [Ix] uo Eonl Eve
perpendicular 7 105 16 216 0.15 0.07
b
DIALux 4.12 by DIAL GmbH Page 6



DIALUX

20.11.2017

Project 1

Operator
Telephone
Fax

e-Mail

B2&B3 / False Colour Rendering

0 50 100 150 200 250 300 350 400 Ix
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Project 1

: L&E : LELPDC2/2L/MI/OT / Luminaire Data Sheet

DIALux

20.11.2017

Operator
Telephone
Fax

e-Mail

See our luminaire catalog for an image of the
luminaire.

Luminaire classification according to CIE: 100
CIE flux code: 51 84 98 100 70

Luminous emittance 1:

| 105° 105¢

90° |
75° |

75¢

60°

450 45°

300

30° 150 Q° 15°¢ 300

cd/kim n=70%
———C0-C180 ——C90 - C270

Due to missing symmetry properties, no UGR table
can be displayed for this luminaire.

DIALux 4.12 by DIAL GmbH
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DIALUX

Project 1
20.11.2017
Operator
Telephone
Fax
e-Mail
B4/ Summary
3 / ] @K f2120m
PN 20 —="480 i 120\ | T20.15
( 120 ( Py 120 20
160/ \ 1L
12 _// 1207 2 M} 135
3 \ /) 120 80 \_8(/) ( 11819
ey 120~ 120 120
q;‘@mo\/ /)120 1207 120 12@?4&) 80 sg @\80}
\ 120 12 12 § 20)
80 g0’ so 8080 80"‘30\/80"80\120 80~ 40
40 = 1
/12080[] 120~ \5/120-\w//120\_\1,]//-\ b ¢ Ta.40
80" 7,20 S N1200 e\ 160720
IS I S S ISP AN Y| =
e At 12 160~ 4
"|\_80 L S Sl el L”ﬁo ‘1 Tes0
S [5.19
F50—80~120
1 Il il i ' I I i ke --0'00
0.00 4.91 9.35 11.50 14.20 16.70 19.55 2550 28.40 34.50 m

Height of Room: 2.700 m, Mounting Height: 2.700 m, Maintenance factor:

Values in Lux, Scale 1:273

0.90
Surface p [%] E,, [Ix] Enmin [X] Eiia X uo
Workplane / 99 11 208 0.117
Floor 20 98 11 206 0.112
Ceiling 50 18 7.28 79 0.404
Walls (26) 40 41 8.41 532 /
Workplane:
Height: 0.000 m
Grid: 128 x 128 Points
Boundary Zone: 0.000 m
llluminance Quotient (according to LG7): Walls / Working Plane: 0.434, Ceiling / Working Plane: 0.183.
Luminaire Parts List
No. | Pieces Designation (Correction Factor) @ (Luminaire) [Im] @ (Lamps) [m] P [W]
1 18 :L&E : LELPDC2/2L/MI/OT (Type 1)* {1.000) 3521 5000 36.0
*Modified Technical Specifications Total: 63386  Total: 90000 648.0
Specific connected load: 1.27 W/m? = 1.29 W/m?#100 Ix (Ground area: 510.02 m?)
s
Page 2
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Project 1 E D I A L UuXx

20.11.2017

Operator
Telephone
Fax

e-Mail

B4 / Luminaires (layout plan)

L] T37.38m

® ® ® ® ® T3473

@ @ @ @ @ @ T290.28

® ® @ @ @ T2380
i ® ©, T2182

“16.18

L L i b Il } Il i

503 7.47 13.83 16.79 19.00 2419 l28.20 3264 3606 39.54m

Scale 1: 247

Luminaire Parts List

No. Pieces  Designation

1 18 :L&E :LELPDC2/2L/MI/OT (Type 1)*
*Modified Technical Specifications

DIALux 4.12 by DIAL GmbH Page 3



Project 1

Operator
Telephone
Fax

e-Mail

DIALUX

20.11.2017

B4 / Calculation surfaces (coordinates list)

ﬁ [-—1; T37.38m
@ J @ ' @ T34.74
R _ — I
S @ : {er22
l
@ ' T23.88
- ]
: , : , ) . 16.18
503 7.49 18.27 21.61 24.00 35.13 39.54 m
Scale 1 : 247
Calculation Surface List
No. | Designation Position [m] Size [m] Rotation [°]
X Y Z X Y yd
1 Calculation Surface 1 7.485 34777 0.000 4500 4.807 0.000 0.000 0.000
2 | Calculation Surface 2 18.268 34.769 0.000 7.464 4.821 0.000 0.000 0.000
3 | Calculation Surface 3 35.127 34.740 0.000 8.700 4.801 0.000 0.000 0.000
4 | Calculation Surface 4 21.610 23.876 0.000 20.450 5.008 0.000 0.000 0.000
.
DIALux 4.12 by DIAL GmbH Page 4



Froset? s A DIALUX

20.11.2017

Operator
Telephone
Fax

e-Mail

B4 / Calculation surfaces (coordinates list)

Calculation Surface List

No. | Designation Position [m] ‘ Size [m] l Rotation [°]
X Y z L W X ¥ Z
5 | Calculation Surface 5 | 24.001 27.218 0.000 | 34.207 15.800 | 0.000 0.000 0.000

DIALux 4.12 by DIAL GmbH Page 5



Project 1 g D | A L UX

20.11.2017

Operator
Telephone
Fax

e-Mail

B4/ Calculation surfaces (results overview)

; ‘ = T37.38m
©) @ ® T34.74
| L 4
1 ® Tzrae
|
\
; @ i 12388
L L 1 L L L 1 a 1 6 1 8
503 749 18.27 21.61 24.00 35.13 39.54 m
Scale 1: 247
Calculation Surface List
No. | Designation Type Grid B E E.xx ud B
[1X] [1x] [Ix] E
1 (13alculat|on Slrface perpendicular | 32 x 32 102 45 184  0.441 0.245
2 | Saleulation Surface | pomendicular | 32x 32 124 45 206 0.362 0.218
3 gaiculation Surface | perpendicular | 128 x 128 111 21 194 0.192 0.110
4 | Galoulation Surtace | omendicular | 128 x 32 104 24 200 0.231 0.120
5 | Caleulation Surface | perpendicular | 128 x 128 95 12 202 0.121 0.057
Summary of Results
Type Quantity Average [IX] Min [Ix] Max [Ix] ud Eind B
perpendicular 5 101 12 2086 0.11 0.06

DIALux 4.12 by DIAL GmbH Page 6



DIALux

Project 1 b
20.11.2017

Operator
Telephone
Fax

e-Mail

B4/ False Colour Rendering

400 Ix
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Project 1 E D I A L UX

30.01.2018

Operator
Telephone
Fax

e-Mail

: L&E : LELPDC2/2L/MI/OT / Luminaire Data Sheet

Luminous emittance 1:

See our luminaire catalog for an image of the 105° 105°
luminaire.
[ 90° 90°
I 752 75°
60° 60°
| 450 45°
300
733"7 - 1‘{“ ) 0° 15¢ 30°
cdfkim T e ow
——(C0-Ci180 ——C90-C270
Luminaire classification according to CIE: 100 Due to missing symmetry properties, no UGR table
CIE flux code: 51 84 98 100 70 can be displayed for this luminaire.

DIALux 4.12 by DIAL GmbH Page 1



Project 1 D I A L UX

30.01.2018

Operator
Telephone
Fax

e-Mail

A1/ Summary

T3200m
T27.10
@12& T20.70
12059
80y /T A
60@ © e 806‘)80 80@80 80@ 0 80 a0 & 15.90
= 80 1
8o\ NEO 207 80/ 80~/ & -/q - 11250
40/80\ 80~ /30\ ao\ . | 10.90
( 80 0 0 80 80()80 80()80 80()80 (_%B
80
8@)' s @ @ s@ 80_/ \so
ﬂ‘j 40 i
80\ 80~ (—QO 80\ $3.95
S (@B / o @ ao@ o) 124
[l 1 1 000
0.00 430 1025 1555 19.45 24.95 30.15 3535 40.55 4575 54.15m
Height of Room: 2.700 m, Maintenance factor: 0.90 Values in Lux, Scale 1:411
Surface p [%] E,, [Ix] Enin [IX] B [1x] uo
Workplane / 79 6.48 189 0.082
Floor 20 78 4.93 191 0.063
Ceiling 50 16 8.18 99 0.522
Walls (55) 40 50 5.98 801 /
Workplane:
Height: 0.000 m
Grid: 128 x 128 Points
Boundary Zone: 0.000 m
llluminance Quotient (according to LG7): Walls / Working Plane: 0.646, Ceiling / Working Plane: 0.199.
Luminaire Parts List
No. | Pieces Designation (Correction Factor) @ (Luminaire) [m] & (Lamps) [Im] P [W]
1 34 :L&E:LELPDC2/2L/MI/OT (Type 1)* (1.000) 2058 4200 32.0
*Modified Technical Specifications _ Total: 100573 Total: 142800 1088.0
Specific connected load: 1.11 W/m? = 1.41 W/m?100 Ix (Ground area: 978.02 m?)
Y
Page 2

DIALux 4.12 by DIAL GmbH



Operator
Telephone
Fax

e-Mail

DIALUX

30.01.2018

A1/ Calculation surfaces (results overview)

| T3564m
| @ | Ta310
1
®@ 117.10
15.72
@ Te.04
n ” n n n n n n L
) , ) . 364
6.29 33.36 37.60 60.44 m
Scale 1 : 388
Calculation Surface List
No. | Designation Type Grid E. E.. B uo Eoind
[1x] [1x] [Ix] B
| Galeulation Surface | o pendicular | 128 x 128 81 23 192 0.286 0.121
2 galculatlon BUHEeS perpendicular | 128 x 32 78 13 166 0.167 0.079
g | Seleulation Surface | borpendicular | 128 x 32 76 6.5 157 0.081 0.039
4 | gAleulation Surface | o pendicular | 16 16 70 22 149 0.308 0.145
Summary of Results
Type Quantity Average [IX] Min [Ix] Max [Ix] u0 = = -
perpendicular 4 79 6.15 192 0.08 0.03
Y
DIALux 4.12 by DIAL GmbH Page 3



Operator
Telephone
Fax

e-Mail

A1/ 3D Rendering
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Project 1 D | A LUX

30.01.2018

Operator
Telephone
Fax

e-Mall

A1/ False Colour Rendering

:
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Project 1

DIALUX

30.01.2018

Operator
Telephone
Fax

e-Mail

: L&E : LELPDC2/2L/MI/OT / Luminaire Data Sheet

See our luminaire catalog for an image of the
luminaire.

Luminaire classification according to CIE: 100

CIE flux code: 51 84 98 100 70

Luminous emittance 1:

108° 105°
90°

s0°

75

60° 50°
450 450
300 15¢ 0° 150 30®
cd/klm N = 70%

—C0-C180 =——C90-C270

Due to missing symmetry properties, no UGR table
can be displayed for this luminaire.

DIALux 4.12 by DIAL GmbH

Page 1



DIALUX

Project 1
30.01.2018
Operator
Telephone
Fax
e-Mail
A2 & A3 / Summary
T32.00m
B B Dy o)) |
HB 0o 1204 g a0’ 2860
ao — B0~ an 8O- 27.10
oy, & B0 8080 80.-80 ¢ 80 80 8080
< 80 12 @ @ Q@serso(‘ 80\@80
D A D
40| +
80" 40 21.10
=y koo 40 80 Cﬂ 2 G] % T19.10
80T 1 T o 120‘-3- 80 l @ Czo 40 ao '
/808\0 80 80 80 30 80\ 1
rgo- 8080 | 80 30 8}] 80 80 30 J 40, 80-— °
80 / = == \[}— 0 40
‘80 \_/ g 40_40 40 407 /-— T11.05
(‘BO, i W \/120\{120\,80 /80 -ao
Sao 12/@ \) 1207 D 120 30 GO»1 b
80— \ 80 %L—-BO) / 80} :8_5 E
g0 I 120 ID 80 ) 1394
126~
’) ,7 40 120 e e 80, g0, 10978 _3.2'44
L h L L | i 000
0.00 1025 1545 1935 2485 3005 3525 3045 4395 4885 5395m

Height of Room: 2.700 m, Maintenance factor: 0.90 Values in Lux, Scale 1:411

Surface p [%] E,, [Ix] Ein X1 E nax [X] u0
Workplane / 78 4.96 173 0.064
Floor 20 77 5.53 171 0.072
Ceiling 50 14 3.16 48 0.228
Walls (66) 40 31 3.47 374 /
Workplane:

Height: 0.000 m

Grid: 128 x 128 Points

Boundary Zone: 0.000 m

llluminance Quotient (according to LG7): Walls / Working Plane: 0.422, Ceiling / Working Plane: 0.179.

Luminaire Parts List

No. | Pieces Designation (Correction Factor) @ (Luminaire) Im] @ (Lamps) [Im] P [W]
1 50 :L&E:LELPDC2/2L/MI/OT (Type 1)* (1.000) 2958 4200 32.0
*Modified Technical Specifications Total: 147901 Total: 210000 1600.0

Specific connected load: 0.97 W/m? = 1.25 W/m?#100 Ix (Ground area: 1654.30 m?)

DIALux 4.12 by DIAL GmbH Page 2



Project 1

Operator
Telephone

Fax
e-Mail

DIALuUx

30.01.2018

A2 & A3/ Calculation surfaces (results overview)

I 0 I o] T4771m
@ @ ® T45.48
?
h_“__“——-. -+
e ©O) ® 13165
@ T18.18
ﬂ ﬂ n n n n n o A4
. . , . 1571
611 1123 3308  38.96 5511 60.06 m
Scale 1 : 386
Calculation Surface List
No. | Designation Type Grid L Eixin B uo E.t
[Ix] [1x] [1x] Emax
1 | Galoulation Surface | perpendicular | 32 x 16 51 633 158 0.125 0.040
g | Saleulation Surface | orendioular | 64 x 16 74 662 161 0.089 0.041
3 | gAleulation Surtace | perpendicular | 32 x 16 79 14 168  0.182 0.086
4 | Galoulation Surface | o rpendicular | 128 32 76 466 166 0.061 0.028
5 | cAloulationSurface | porpendicular | 128x128 90 17 171 0.184 0.097
6 galculahon AU perpendicular | 8x 32 61 19 185 0.315 0.124
7 | Sateulation Surface | perpendicular | 128 x 128 80 14 167 0.180 0.086
Summary of Results
Type Quantity Average [Ix] Min [Ix] Max [Ix] uo B B
perpendicular 7 79 4.66 171 0.06 0.03
vy
DIALux 4.12 by DIAL GmbH Page 3



DIALux

30.01.2018

Project 1

Operator
Telephone
Fax

e-Mail

A2 & A3/ 3D Rendering
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DIALuUX

Project 1 .
30.01.2018

Operator
Telephone
Fax

e-Mail

A2 & A3/ False Colour Rendering
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Project 1

DIALUX

30.01.2018

Operator
Telephone
Fax

e-Mail

: L&E : LELPDC2/2L/MI/OT / Luminaire Data Sheet

See our luminaire catalog for an image of the
luminaire.

Luminaire classification according to CIE: 100
CIE flux code: 51 84 98 100 70

Luminous emittance 1:

105¢ 105°
500 90
75¢ 750
60° 60° |
| 45° 450
\
|
300
30% 15° 0° 15¢ 30°
cd/kim n = 70%
C0-C180 ——(C90-C270

Due to missing symmetry properties, no UGR table
can be displayed for this luminaire.

DIALux 4.12 by DIAL GmbH

Page 1



Project 1 D I A I_ UX

30.01.2018
Operator
Telephone
Fax
e-Mail
B1/Summary
80 T3210m
80(—20)
\
2 go e T27.20
Bo(—) g9 CF°
) 40 1
o~ . ¥ 80" 0) 21.10
80 v
\80} ~— 0
) 80 80~ .80~ go , 80 | Trece
/70 8%@80‘% 8040 D@’ 1
8 ! 0 : : ﬁL ' [ 12.60
) 80 “g0.°” "gp 80 "gg.00 0 U N80/ 1 T4100
/N80 ﬁo\a}_’)\,so\/so\égg_o
p— e. ]
8\120180(120/‘12? s P
~ I~ 1 0 1] 8 &
80N 80N 80N gg™~ 3.60
0 L
L L L L Lo L l - 0'00
0.00 4.90 10.20 16.40 2160 26.80 33.10m
Height of Room: 2.700 m, Maintenance factor: 0.90 Values in Lux, Scale 1:413
Surface p [%] E.. ¥ Ein [ E. .. 1 u0
Workplane / 80 12 178 0.152
Floor 20 80 12 178 0.149
Ceiling 50 16 7.26 132 0.456
Walls (40) 40 44 7.06 1336 /
Workplane:
Height: 0.000 m
Grid: 128 x 128 Points
Boundary Zone: 0.000 m

llluminance Quotient (according to LG7): Walls / Working Plane: 0.514, Ceiling / Working Plane: 0.200.

Luminaire Parts List

No. | Pieces Designation (Correction Factor) @ (Luminaire) [Im] @ (Lamps) [m] P [W]
1 23  :L&E:LELPDC2/2L/MI/OT (Type 1)* (1.000) 29058 4200 32.0
*Modified Technical Specifications Total: 68035 Total: 96600 736.0

Specific connected load: 1.14 W/m? = 1.42 W/m3100 Ix (Ground area: 646.73 m?)

DIALux 4.12 by DIAL GmbH Page 2



Project 1

DIALUX

Operator
Telephone

Fax

e-Mail

30.01.2018

B1 / Calculation surfaces (coordinates list)

T37.08m
@ 13463
@ @ T18.12
@ T7.23
fl fl fl fl 1
L L L. 4 4'98
451 7.01 19.25 3761m
Scale 1 :237
Calculation Surface List
No. | Designation Position [m] Size [m] Rotation [°]
Y Z X Y Z
1 | Calculation Surface 1 7.009 34.630 0.000 4.801 4.900 0.000 0.000 0.000
2 | Calculation Surface 2 21.086 18.481 0.000 20.455 5.000 0.000 0.000 0.000
3 | Calculation Surface 3 19.734 7.231 0.000 28.049 4.500 0.000 0.000 0.000
4 | Calculation Surface 4 19.245 18.115 0.000 33.095 22.197 0.000 0.000 0.000
A
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B1/ Calculation surfaces (results overview)

T37.08m
@ T 3463
T18.12
@ T7.23
0 I I I I i
. ; . Ta98
4.51 19.25 37.61m
Scale 1: 366
Calculation Surface List
No. | Designation Type Grid B B Eini uo E. i/
X] [IX] [Ix] E. .
q | Seleulation Surface | perpendicular | 32x 32 88 37 158 0.419 0.233
2 | Seleulation Surface | popendicular | 128x 32 77 17 157  0.226 0.110
3 | Selculation Surface | perpendicular | 128 32 84 11 178 0.126 0.060
g | JRloulation Surface | oo endicular | 128 x 128 79 12 168  0.157 0.074
Summary of Results
Type Quantity Average [Ix] Min [Ix] Max [Ix] ug E bt B
perpendicular 4 80 11 178 0.13 0.06
i
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: L&E : LELPDC2/2L/MI/OT / Luminaire Data Sheet

Luminous emittance 1:

See our luminaire catalog for an image of the 108 105°
luminaire.
[ 90° 90°
| 75¢ 75°
60° 60°
i 45° 450 |
300
}0‘7 1§° [1d 15® 300 |
S T n
———C0-C180 ——CN0-Q70
Luminaire classification according to CIE: 100 Due to missing symmetry properties, no UGR table
CIE flux code: 51 84 98 100 70 can be displayed for this luminaire.
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B23 / Summary
3‘3{%30 125@;?@ T3225m
/ ; 1
2 80 /g [29.15
T27.20
2 0 o:"‘z@so &
20 (120 O 8 +
- 20.40
yzo ) 8@ 1
) 11760
16.09
11260
10.99
1360
L + . +H i + i + i --D'OO
0.00 4 90 9 35 14 20 19 60 2551 29.50 3450m
Height of Room: 2.700 m, Maintenance factor: 0.90 Values in Lux, Scale 1:415
Surface p [%] E,, [Ix] Enin X1 E....[ix] u
Workplane / 83 9.45 183 0.114
Floor 20 81 3.58 182 0.044
Ceiling 50 15 5:862 54 0.359
Walls (40) 40 43 7.43 370 /
Workplane:
Height: 0.000 m
Grid: 128 x 128 Points
Boundary Zone: 0.000 m

llluminance Quotient (according to LG7): Walls / Working Plane: 0.522, Ceiling / Working Plane: 0.185.

Luminaire Parts List

No. | Pieces Designation (Correction Factor) ® (Luminaire) [lm] & (Lamps)[Im] P [W]
1 34 :L&E:LELPDC2/2L/MI/OT (Type 1)* (1.000) 2958 4200 32.0
*Modified Technical Specifications Total: 100573 Total: 142800 1088.0

Specific connected load: 1.12 W/m?2 = 1.35 W/m#100 Ix (Ground area: 973.82 m?)
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B23 / Calculation surfaces (results overview)

T37.77m
® ©)] ® |1 35.10
L ——
@ 12962
@ T21.61
7 16.61
@ TTer
l fl N Nl L
: ) 552
579 18.89 22.32 40.29 m
Scale 1 : 367
Calculation Surface List
No. | Designation Type Grid E. B B ud E._ ../
(1] [Ix] [Ix] E mex
1 (13alculat|0n Surface perpendicular | 16 x 16 87 42 157  0.479 0.267
2 | Jeleulation Surtace | perpendicular | 3232 107 43 180  0.399 0.238
g galculation Surface | Lerpendicular | 16 x 16 91 37 159 0.413 0.235
4 | QPlolation Surface | porpendicular | 128 x 128 74 939 162 0.127 0.058
5 | caleulation Surface | e pendicular | 32 128 80 12 159 0.153 0.078
6 galculatlon Surface perpendicular | 128 x 64 83 27 168 0.323 0.159
7 | Saledlation Surtace | o pendicular | 128 x 128 %0 970 182 0.108 0.053
Summary of Results
Type Quantity Average [IX] Min [Ix] Max [Ix] uo Bt By
perpendicular 7 84 9.39 182 0.11 0.05
Y
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: L&E : LELPDC2/2L/MI/OT / Luminaire Data Sheet

Luminous emittance 1:

See our luminaire catalog for an image of the [ 1050 105°
luminaire.
90° 90°
75° 75°
| 60° 50° :
45° 43¢
300 |
_30‘_ ‘ 15‘1 0° 158 - 300
cd/klm n=70%
—C0-C180 —C90- 270
Luminaire classification according to CIE: 100 Due to missing symmetry properties, no UGR table
CIE flux code: 51 84 98 100 70 can be displayed for this luminaire.
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B4/ Summary
\ T2120m
08 30"‘\—\1]/'_‘\ 120 2N \| T20.15
; 1207120 T
OC 120-9- ’-ﬂ&@j 8ol 100 180 / I
g 80_ \_/80 80 _—80 __17.35
\/ ) 80 80 g 16.19
80, P
/ 80’° / 80 12 8o 120 \
O 10y ey O 1
\
> 80 g \ E;U 80 a0
8 D \ﬂ/30 === Jl
80 80 T
/ \\ 120~ / 20\—120\ £\ 4D e
LEI Q SRy e |
i /@O @r\ 120“[]‘\20/ 80— Te.50
% e
80 80 519
oy
\
\80,‘_’80
L 1 1 1 L 1L 1 1 i i --0‘00
0.00 4.91 9.35 11.50 14.20 16.70 19.55 2550 28.40 3450 m
Height of Room: 2.700 m, Maintenance factor: 0.90 Values in Lux, Scale 1:273
Surface p [%] E,, [Ix] Emin [IX] Enax [IX] uo
Workplane / 79 5.86 175 0.074
Floor 20 78 7.48 174 0.095
Ceiling 50 14 6.36 29 0.451
Walls (26) 40 31 5.02 131 /
Workplane:
Height: 0.000 m
Grid: 128 x 128 Points
Boundary Zone: 0.000 m
llluminance Quotient (according to LG7): Walls / Working Plane: 0.402, Ceiling / Working Plane: 0.179.
Luminaire Parts List
No. | Pieces Designation (Correction Factor) ® (Luminaire) [Im] @ (Lamps) [Im] P [W]
1 17 :L&E :LELPDC2/2L/MI/OT (Type 1)* (1.000) 2958 32.0
*Modified Technical Specifications Total: 50287  Toftal: 544.0
Specific connected load: 1.07 W/m? = 1.35 W/m?100 Ix (Ground area: 510.02 m?)
i
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B4/ Calculation surfaces (results overview)

L] T37.38m
l
® O, f ® T34.74
_ B | \
® | Tor2z
@ J T23.88
L L 4 L L 1 i i 1 61 8
503 7.49 1827  21.61 24.00 3513 3954m
Scale 1: 247
Calculation Surface List
No. | Designation Type Grid E. E.. E... ud E..if
[Ix] [ix] [Ix] E i
| Galoulation Surface | e rpendicular | 32 x 32 82 27 156 0.325 0.172
2 ga";”'at“’" Surface | o nendicular | 32 x 32 99 29 168  0.292 0.172
3 ga'cu'at"’" Surface | o nendicular | 128 x 128 90 17 169 0.187 0.100
4 | Jaleulation Surface | porpendicular | 128 x 32 85 21 173 0.242 0.120
5 | Caleulation Surface | o pendicular | 128 x 128 75 665 164  0.089 0.041
Summary of Results
Type Quantity Average [Ix] Min [Ix] Max [Ix] uo Eoiid B
perpendicular 5 81 6.65 173 0.08 0.04
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