RE[LUDK

Generator 1A Enclosure Lighting Calculations

Installation : External Lighting

Project number : 200468

Customer . Hillingdon Hospital
Processed by : Subin Varghese (EE-CPW)
Date : 10.12.2020

The following values are based on precise calculations performed on calibrated lamps and luminaires, and their configurations, whereby
gradual, unavoidable deviations can occur in practice. All guarantee claims are excluded for the specified data.

This exclusion of liability applies irrespective of the legal grounds for both damages and consequential damages suffered by users and third
parties.
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Object : Generator 1A Enclosure Lighting Calculations

Installation . External Lighting
Project number 1 200468
Date 1 10.12.2020

1 Luminaire data R E &@x(@

1.1  Whitecroft Lighting, Kolo (K6H3124KS)
1.1.1 Data sheet

Manufacturer: Whitecroft Lighting

K6H3124KS Kolo

Luminaire data Equipped with

Luminaire efficiency : 99.9999% Quantity o1
Luminaire efficacy :129.09 Im/W Designation : LED
Classification : A40 199.1% 10.9% Colour 4000k
CIE Flux Codes : 4677 94 99 99 Luminous flux : 1136 Im
UGR 4H 8H . 22.3/22.0 Colour reproduction  : 1
Power : 8.8W

Luminous flux : 1136 Im

Dimensions : @300 mm x 85 mm
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Generator 1A Enclosure Lighting Calcs Page 2/22



Object : Generator 1A Enclosure Lighting Calculations

Installation . External Lighting
Project number 1 200468
Date 1 10.12.2020

1 Luminaire data R E &@x(@

1.2 Whitecroft Lighting, Centurion L65 LED Wall mounted ... (CENLH14K)
1.2.1 Data sheet

Manufacturer: Whitecroft Lighting

CENLH14K Centurion L65 LED Wall mounted surface

Luminaire data Equipped with

Luminaire efficiency : 100% Quantity co1
Luminaire efficacy : 7417 Im/W Designation : LED
Classification : A31 192.7% 17.3% Colour . 4000k
CIE Flux Codes : 40698893 101 Luminous flux : 890 Im
UGR 4H 8H . 21.5/24.8 Colour reproduction  : 1
Power D12W

Luminous flux : 890 Im

Dimensions ;315 mm x 259 mm x 156 mm
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Generator 1A Enclosure Lighting Calcs Page 3/22



Object : Generator 1A Enclosure Lighting Calculations

Installation . External Lighting
Project number 1 200468
Date 1 10.12.2020

2 Room 1 R E &@E\Z@)

2.1 Description, Room 1

2.1.1 Floor plan

[mg B » we 65
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Object : Generator 1A Enclosure Lighting Calculations

Installation . External Lighting
Project number 1 200468

Date 1 10.12.2020

2 Room1

2.1 Description, Room 1

2.1.1 Floor plan

RE[LUDK

Wall X
1 5.29 m
2 6.28 m
3 7.12m
4 7.05m
5 11.82 m
6 11.83 m
7 18.89 m
8 18.91 m
9 5.29 m

Floor

Ceiling

Room height

Height of ref. plane

y
55.63 m
5472 m
52.94 m
47.75m
47.75 m
54.02 m
54.02 m
59.36 m
59.36 m

3.00m
0.00 m

Length

3.72m
1.35m
1.97 m
519 m
477 m
6.28 m
7.06 m
534 m
13.62 m

Reflectance

50.0 %
50.0 %
50.0 %
50.0 %
50.0 %
50.0 %
50.0 %
50.0 %
50.0 %
20.0 %
70.0 %

Generator 1A Enclosure Lighting Calcs
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Object
Installation
Project number
Date

2 Room 1

: Generator 1A Enclosure Lighting Calculations
. External Lighting

: 200468

: 10.12.2020

2.2 Summary, Room 1

2.2.1 Result overview, Measuring area 1

10
llluminance [Ix]

General

Calculation algorithm used
Height of evaluation surface

Maintenance factor

Total luminous flux of all lamps

Total power

Total power per area (101.31 m?)

llluminance

Average illuminance
Minimum illuminance
Maximum illuminance
Uniformity Uo
Diversity Ud

Type No.\Make

RE[LUDC

20

0.75m
0.80
21642 Im
213.6 W
2.11 W/m?
Em 24.5 Ix
Emin 9.8 Ix
Emax 42.8 Ix
Emin/Em 1:2.49 (0.4)
Emin/Emax 1:4.34 (0.23)

Whitecroft Lighting

1 12  Order No. : K6H3124KS
@ Luminaire name : Kolo
Equipment :1xLED 8.8 W /1136 Im
2 9 Order No. : CENLH14K
- Luminaire name : Centurion L65 LED Wall mounted surface
Equipment :1xLED 12 W/ 890 Im

50

Average indirect fraction

-please put your own address here-
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Object : Generator 1A Enclosure Lighting Calculations

Installation . External Lighting
Project number 1 200468
Date 1 10.12.2020

RE[LUDC

2.2 Summary, Room 1

2.2.2 Result overview, Evaluation area 1

[m]
] I | |
20 30 50 75 100
llluminance [Ix]
General
Calculation algorithm used Average indirect fraction
Maintenance factor 0.80
Total luminous flux of all lamps 16302.00 Im
Total power 1416 W
Total power per area (101.31 m?) 1.40 W/m? (2.50 W/m?/100Ix)
Evaluation area 1 Reference plane 1.1
Horizontal
Em 55.8 Ix
Emin 24 .3 Ix
Emin/Em (Uo) 0.43
Emin/Emax (Ud) 0.24
Position 0.00 m
Major surfaces Em Uo
M 1.10 (Ceiling) 45.3 Ix 0.37
M 1.1 (Wall) 48.2 Ix 0.57
M 1.2 (Wall) 38.9 Ix 0.81
M 1.3 (Wall) 24.8 Ix 0.86
M 1.4 (Wall) 31.7 Ix 0.50
M 1.5 (Wall) 31.5Ix 0.61
M 1.6 (Wall) 53.4 Ix 0.29
M 1.7 (Wall) 67.1 Ix 0.29
M 1.8 (Wall) 43.6 Ix 0.74
M 1.9 (Wall) 57.1Ix 0.38
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Object : Generator 1A Enclosure Lighting Calculations

Installation . External Lighting
Project number 1 200468
Date 1 10.12.2020

RE[LUDK

2.2 Summary, Room 1

2.2.2 Result overview, Evaluation area 1

Type No.\Make

Whitecroft Lighting

1 12  Order No. : K6H3124KS
@ Luminaire name : Kolo
Equipment :1xLED 8.8 W /1136 Im
2 3 Order No. : CENLH14K
- Luminaire name : Centurion L65 LED Wall mounted surface
Equipment :1xLED 12 W/ 890 Im
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Object : Generator 1A Enclosure Lighting Calculations

Installation . External Lighting
Project number 1 200468

Date 1 10.12.2020

2 Room1

2.3 Calculation results, Room 1
2.3.1 Table, Reference plane 1.1 (E)

RE[LUDK

[m] 45 66 40 69 64 51 87 65 65 [101] 76
14 T T T T T T T T T T T
62 62 89 78
24 T T T T
3 67 57 77 70
T T T T
-4 - 42 45 46 36 32 41 67 76 70 67
5 | T T T T T T T T T T
26 44 40 51
-6 | T T T T
RO
-8 36
RAS
9 3T4
-10
(24) 45 57 35
T T T T
I I I I I
2 4 6 8 10 12
[m]
Illuminance [Ix]
e
Height reference plane :0.00 m
Average illuminance Em : 56 Ix
Minimum illuminance Emin 1 24 Ix
Maximum illuminance Emax - 101 Ix
Uniformity Uo Emin/Em :1:2.30(0.43)
Diversity Ud Emin/Emax :1:4.16 (0.24)
-please put your own address here-
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Object : Generator 1A Enclosure Lighting Calculations

Installation . External Lighting
Project number 1 200468
Date 1 10.12.2020

RE[LUDK

2.3 Calculation results, Room 1

2.3.2 Table, Evaluation area 1, Measuring area 1 (Wall) (E)

[m] 35 404 425 429 435 38.8 (27.6)
T T T T

2 4 | T T T
1 415 475 485 489 527 497 34
2_0 _| T T T T T T T
1635 57 519 53 59 572 373
164 T T T T T T T
10 1 [827] 627 54 546 624 625 417
= T T T T T T T
08 | 577 543 484 495 555 539 35
_ T T T T T T T
04 358 41 413 422 459 432 294
T T T T T T T
[

I I
050 1.00 150 200 250 3.00

[m]
Illuminance [Ix]
Average illuminance Em :48.2 Ix
Minimum illuminance Emin 1 27.6 Ix
Maximum illuminance Emax :82.7 Ix
Uniformity Uo Emin/Em :1:1.75(0.57)
Diversity Ud Emin/Emax  :1:2.99 (0.33)
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Object : Generator 1A Enclosure Lighting Calculations

Installation . External Lighting
Project number 1 200468
Date 1 10.12.2020

RE[LUDK

2.3 Calculation results, Room 1

2.3.3 Table, Evaluation area 1, Measuring area 2 (Wall) (E)

329 35 364 35.7 341
T T T 7T

[m] N
250 | 354 37.1 383 388 36.7
: T T T T T
205 3@6 3@1 3%3 3%9 3%4

375 38.9 40.1 411 39.6
2.00 - T T T T T

38.3 40.2 41.2 42 40.7
1 75 | T T T T T

38.8 40.5 42 428 411

T T T T T
1.50 -

T T T
T T T

100 | 37.8 405 42.9 43.8 41.6
T T T T T

0-50 1

(31.3) 32.9 34.2 347 334
A e e R

T T T T T T T
02 04 06 08 1.0

[m]
llluminance [Ix]
Average illuminance Em :38.9 Ix
Minimum illuminance Emin :31.3 Ix
Maximum illuminance Emax :53.7 Ix
Uniformity Uo Emin/Em :1:1.24 (0.81)
Diversity Ud Emin/Emax :1:1.72(0.58)
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Generator 1A Enclosure Lighting Calcs Page 11/22



Object : Generator 1A Enclosure Lighting Calculations

Installation . External Lighting
Project number 1 200468
Date 1 10.12.2020

RE[LUDK

2.3 Calculation results, Room 1

2.3.4 Table, Evaluation area 1, Measuring area 3 (Wall) (E)

M 218 221 232 258
26 7 a
29 23.7 2;9 25.1 27.6
| 258 258 259 286
1.8 T
| 246 26 258 [29.1]
14 s
| 247 25 253 279
1.0 B
06 23.2 2%4 24 26.4
02 (2#3) 2#6 2#9 2#1
I I I I I I
0.4 0.8 1.2
[m]
Illuminance [Ix]
Average illuminance Em :24.8 Ix
Minimum illuminance Emin :21.3 Ix
Maximum illuminance Emax :29.1 Ix
Uniformity Uo Emin/Em :1:1.16 (0.86)
Diversity Ud Emin/Emax :1:1.36 (0.73)
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Object
Installation
Project number
Date

: Generator 1A Enclosure Lighting Calculations

. External Lighting
: 200468
1 10.12.2020

2.3 Calculation results, Room 1

2.3.5 Table, Evaluation area 1, Measuring area 4 (Wall) (E)

RE[LUDK

[m] 20.3 28 347 38.2 29.3 26.2 20.5 (16)
24 | T T T T T T T T
20: 23.3 327 406 46.2 37.2 33.1 252 194
] T T T T T T T T
16 7 26.1 36.7 45.4 [52.1] 47.6 37.7 27.7 20.8
1 2 i T T T T T T T T
1 243 345 43.2 50.1 43.2 36.3 26.6 19.6
08—+ T T T T T T T T
04 - 20.2 285 35.7 40.6 32.2 28.6 216 16.6
T T T T T T T T
[ [ [ [ [ [ [ [ [
05 10 15 20 25 3.0 35 4.0 45 [
Illuminance [Ix]
Average illuminance Em :31.7 Ix
Minimum illuminance Emin 116 Ix
Maximum illuminance Emax :52.11x
Uniformity Uo Emin/Em :1:1.98 (0.50)
Diversity Ud Emin/Emax :1:3.26 (0.31)
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Object : Generator 1A Enclosure Lighting Calculations

Installation . External Lighting
Project number 1 200468
Date 1 10.12.2020

RE[LUDK

2.3 Calculation results, Room 1

2.3.6 Table, Evaluation area 1, Measuring area 5 (Wall) (E)

[m] (19.3) 271 217 26 274 322 281 21
24 T T T T T T T

20: 229 344 278 343 36.5 399 326 235
S T T . T T T T

167 26,9 407 32 42 452 [46.4] 364 255
T T T T T

1 2 i T T T
A 255 388 312 40.2 439 45 35 24.5
08—+ T T T T T T T T
044 219 319 244 304 324 353 285 20.6
T T T T T T T T
[ [ [ [ [ [ [ [
05 10 15 20 25 3.0 35 40 [m]
Illuminance [Ix]
Average illuminance Em :31.51x
Minimum illuminance Emin :19.3 Ix
Maximum illuminance Emax :46.4 Ix
Uniformity Uo Emin/Em :1:1.63(0.61)
Diversity Ud Emin/Emax :1:2.40 (0.42)
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Object : Generator 1A Enclosure Lighting Calculations

Installation . External Lighting
Project number 1 200468
Date 1 10.12.2020

RE[LUDK

2.3 Calculation results, Room 1

2.3.7 Table, Evaluation area 1, Measuring area 6 (Wall) (E)

2.2 A e T e T e T e e T e T e T e e
1.8 e T e T e T e e T e T e T e e

51 114 165 136 72 39 32 46 91 158 161 95 56 33 23
- T T T T T T i

4
.
.
.

52 115 [166] 137 73 40 33 47 93 159 162 95 56 33 23
- 1 T T T 7T T T

T T T T T T
: 41 77 99 86 53 34 29 38 64 9 97 64 45 28 20
0.6 - T T T T T = T T T T T T T T
|31 44 48 45 33 24 22 26 37 47 48 36 32 23 18
62- = = - - T = = = T T T T T T T
[ [ [ [ [ [ [ [ [ [ [
0.5 1.0 1.5 2.0 2.5 3.0 35 4.0 4.5 5.0 55 [m]
Illuminance [Ix]
Average illuminance Em 153 Ix
Minimum illuminance Emin 116 Ix
Maximum illuminance Emax 1 166 Ix
Uniformity Uo Emin/Em :1:3.44 (0.29)
Diversity Ud Emin/Emax :1:10.66 (0.09)
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Object : Generator 1A Enclosure Lighting Calculations

Installation . External Lighting
Project number 1 200468
Date 1 10.12.2020

RE[LUDK

2.3 Calculation results, Room 1

2.3.8 Table, Evaluation area 1, Measuring area 7 (Wall) (E)

[m] 36 49 57 60 61 52 56 65 77 104 144 [159] 144 142 96 58 39
: 43 60 68 69 67 58 61 71 85 119 151 158 142 143 109 64 42
2.2 - T T T T T T T T T T T T T T T 7T
| 50 74 80 77 72 61 64 72 79 100 112 111 103 101 &1 53 38
18 B T T T T T T T T T T T T T T T T T
: 54 82 87 81 74 62 64 70 72 83 85 76 69 67 57 42 33
1.4 - < T T T T T T T T T T T T T T 7T
: 53 81 86 80 73 59 61 64 64 67 65 60 53 47 40 33 28
|48 71 76 72 67 54 55 57 54 55 51 46 40 35 31 27 23
664 + +— -+ <+ T T F T T T T T T T T 5 =
: 39 55 62 62 58 47 47 48 44 44 41 36 31 28 25 22 (19)
[ [ [ [ [ [
1 2 3 4 5 6
[m]
llluminance [Ix]
Average illuminance Em 167 Ix
Minimum illuminance Emin 119 1x
Maximum illuminance Emax 1159 Ix
Uniformity Uo Emin/Em :1:3.46 (0.29)
Diversity Ud Emin/Emax :1:8.18 (0.12)

-please put your own address here-
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Object : Generator 1A Enclosure Lighting Calculations

Installation . External Lighting
Project number 1 200468
Date 1 10.12.2020

RE[LUDK

2.3 Calculation results, Room 1

2.3.9 Table, Evaluation area 1, Measuring area 8 (Wall) (E)

[M] 368 453 47 447 466 431 417 357
T T T T T T T T

2.4 ]
207 40 511 516 477 495 46 446 38.8
16 B T T T T T T T T
1.2 4 404 528 [53.3] 46.8 486 456 455 391
0.4 1(32.4) 43.2 43.6 401 42 39.3 386 34.2
. T T T T T T T T
[ [ [ [ [ [ [ [ [
05 10 15 20 25 3.0 35 40 45 [
Illuminance [Ix]
Average illuminance Em :43.6 Ix
Minimum illuminance Emin 1324 Ix
Maximum illuminance Emax :53.3 Ix
Uniformity Uo Emin/Em :1:1.35(0.74)
Diversity Ud Emin/Emax :1:1.65(0.61)
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Object : Generator 1A Enclosure Lighting Calculations

Installation . External Lighting
Project number 1 200468
Date 1 10.12.2020

RE[LUDK

2.3 Calculation results, Room 1

2.3.10 Table, Evaluation area 1, Measuring area 9 (Wall) (E)

[m]7 28 31 35 34 34 33 (22) 23 26 30 34 37 38 37 38 41 52 82 146 287 320 [330] 265 135 83 63 61 59 58 55 50
26 % T T T T T 5 F 7T 7T = T T 7T - T T T T ‘&t *T%T T T T T T T T T

31 34 37 38 38 38 26 27 30 35 41 45 44 42 42 44 54 76 124 199 181 188 177 111 76 64 67 66 65 63 60
T e - T T T T T T T T

224 ¢+ T T T T T T 7 = T T - T T T T T T T 7T
] 32 36 38 40 41 42 29 30 34 42 50 54 53 48 44 45 52 67 87 99 96 92 85 75 67 64 71 72 71 69 67
18 7 e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
| 33 37 40 42 44 44 31 32 37 46 56 69 59 51 45 44 49 61 74 87 85 76 69 60 59 62 74 77 76 74 73
1 4 7 e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
: 32 36 39 41 43 44 31 32 37 45 55 69 58 50 43 42 45 54 68 78 76 68 60 54 53 58 71 75 74 72 72
1 O e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
] 30 33 36 37 39 40 27 28 33 40 48 52 50 44 38 36 39 46 56 62 63 57 50 46 46 51 62 65 65 65 63
O 6 7 e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
: 27 30 32 33 34 34 (22) 23 26 31 37 40 38 34 31 29 31 35 43 47 47 44 40 37 38 41 50 54 55 55 52
| | | | | |
2 4 6 8 10 12
[m]
llluminance [Ix]
Part1
Average illuminance Em 157 Ix
Minimum illuminance Emin 122 Ix
Maximum illuminance Emax 1330 Ix
Uniformity Uo Emin/Em :1:2.61(0.38)
Diversity Ud Emin/Emax :1:15.05(0.07)
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Object

: Generator 1A Enclosure Lighting Calculations

Installation . External Lighting
Project number 1 200468

Date : 10.12.2020

2.3 Calculation results, Room 1

2.3.10 Table, Evaluation area 1, Measuring area 9 (Wall) (E)

RE[LUDK

40
40
50
58
58
64
63
63
54

43
%

29
29
35
35
38
38
41
40
40
35
35

30
By

Part2

-please put your own address here-
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Object : Generator 1A Enclosure Lighting Calculations

Installation . External Lighting
Project number 1 200468
Date 1 10.12.2020

RE[LUDK

2.3 Calculation results, Room 1

2.3.11 Table, Evaluation area 1, Measuring area 10 (Ceiling) (E)

[m] 35 45 28 40 41 45 [187] 119 57 72 55
1 T T T T T T T T T T T
51 48 66 59
24 T T T T
3 47 42 62 55
T T T T
-4 - 29 26 23 19 22 47 63 51 55 50
5 | T T T T T T T T T T
(17) 23 20 27
-6 | T T T T
B
-8 23
£9
9 25
£9
-10
20 35 37 28
T T T T
I I I I I I
-12 -10 -8 -6 -4 -
[m]
Illuminance [Ix]
| S |
Average illuminance Em 145 Ix
Minimum illuminance Emin 217 Ix
Maximum illuminance Emax - 187 Ix
Uniformity Uo Emin/Em :1:2.74 (0.37)

Diversity Ud

Emin/Emax :1:11.32(0.09)

Generator 1A Enclosure Lighting Calcs
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Object : Generator 1A Enclosure Lighting Calculations

Installation . External Lighting
Project number 1 200468
Date 1 10.12.2020

2.3 Calculation results, Room 1
2.3.12 Table, Measuring area 1 (E)

RE[LUDK

[m]

| |
-1 -10

18.7 20.5 20.5 20.5 22.1 23.5 25.7 243 20.8 19.3 184 19.6
- T T T T T T T T T T T
27.8 324 29.7 295 333 352 35 317 274 256 249 26.5
292 384 37.3 36.8 413 41.1 37.8 33.6 29.6 27.7 274 28.7
- T T T T T T T T T T T
29.4 38.3 [42.8]
T T T
26.7 34.1 39.1
.- T T
26.8 33.7 38.1
.- T T
27.2 35.7 39.9
T T T
281 36 37.8
- T T
26.5 33.7 35.6
T T T
229 299 328
T T T
222 289 315
- T T
21.1 28.2 30.6
T T T
19.1 27.1 30.1
- T T
15.6 23.9 285
- T T
12.8 18.2 22.6
- T T
116 17.2 21.9
- T T
122 211 26.2
T T T T
142 225 26
- T T
20.9 259 26.9
- T T

135 122 10 119 16.2 18.6 18.6 17.2 18.1 185 175 145 106 10.4 13.8 20.8 248 26.6 26.6
m m m T T T T T T T T T m m m m m
20.3 20.1 16.3 18.7 242 254 249 229 24 252 248 227 169 17.6 216 26.5 28.2 27.3 25.7
— T T T T T T m m m m m m m m m m T T T
231 239 211 23 274 268 258 253 254 26 27.4 26.6 223 222 274 276 275 26.6 24.3
T T m m m m m m T T T T T T T m m m m

-9 -8 -7 6 5 -4 -3
llluminance [Ix]
.
Part1
Height reference plane :0.75m
Average illuminance Em :24.5 Ix
Minimum illuminance Emin :9.8 Ix
Maximum illuminance Emax :42.8 Ix
Uniformity Uo Emin/Em :1:2.49 (0.40)
Diversity Ud Emin/Emax :1:4.34 (0.23)
-please put your own address here-
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Object : Generator 1A Enclosure Lighting Calculations

Installation . External Lighting
Project number 1 200468
Date 1 10.12.2020

RE[LUDK

2.3 Calculation results, Room 1
2.3.12 Table, Measuring area 1 (E)

18.3 144 115 (9.8) 10 11.1 128
T T T T T T T
26.7 237 20 154 189 20.1 20.2
T T T T T T T
29.2 29.1 26.5 20.8 25.2 249 222

T m]

Part2
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