SWEDEN - INDUSTRIAL LIGHTING –USING PRISMALENCE CDM SYSTEM
LIGHTING APPLICATIONS IN SAWMILLS LUMBER SORTING APPLICATIONS
Sorting of sawn lumber in sawmills puts great demands on lighting quality. In a practical demonstration carried out by TRÄTEK (Swedish timber and wood manufacturing industries Association) and STEM (Swedish Energy Agency) at two saw mills, shows that lighting quality can be improved while saving more than 60% of energy.
The solution has been to use directed luminaries equipped with Prismalence CDM lamps. The lamps are small in size and give distinct, contrast enhancing light, which brings forth and highlights aberrations in the wooden planks being inspected. The light is perceived as pleasant with natural colour rendition. Personnel inspecting the planks maintain that the light is more stable (less variability), gives better visibility and provides greater visual comfort.
Why does one see better under the new lighting? 
Damage to wood is made visible through enhancing surface contrasts in the wood planks. Ceramic metal halide lamps with directed light and good colour rendition give more distinct contrast enhancement than fluorescent lighting. Fluorescent lighting spreads more diffused light in all directions which dampens contrasts. Furthermore, to inspect moving objects correctly, sharply and quickly requires more illumination vis-à-vis still objects. In the demonstration installations light is highly directed and concentrated in the field of inspection. Thereby, increasing the lighting intensity from 1500 to 2500 lux on the wooden planks being inspected, this, in turn, has favourably influenced the visual speed and visual comfort. 

How does one save energy? 
The difference in how efficiently fluorescent lighting and ceramic metal halide lamps convert electrical energy into light is not particularly large. However, there are differences in how the lighting can be distributed i.e. by steering light to where it provides most benefit using the patented optical system of Prismalence Ceramic metal halide lamps which are small and provide excellent opportunities to finely direct light. With fluorescent lighting it is technically impossible to direct the light as efficiently. In the demonstration project despite a substantial increase in the lighting intensity the installed electrical effect (power) has been reduced from 1200 W to less than 500 W. This is a reduction by more than 60%. At the Bergkvist-Insjön sawmill the Prismalence  lighting consists of three luminaries equipped with 150 W ceramic metal halide lamps and at Derome sawmill three 70 W ceramic metal halide lamps have been installed.
Lighting installations sawmills (Sweden)
Initial lighting


Insjön

Derome

Installed effect T-5 Fluorescent lighting (Watt)
1260

630

Measured illumination (Lux)

1500

600

New Lighting
Installed effect CDM (Watt)

498 (40%)

236 (38%)
Measured illumination (Lux)

2500

1500
The Net Result

Effect reduction (Watt)

771

394

Burning time (Hours)

3600

3200

Energy savings (KWh)

2776

1261

Energy price SEK/KWh

0:50

0:50

Cost reduction per annum (SEK)
1388

631
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Lighting Work Environment Psychological Evaluation 

Department of Environmental Psychology at the University of Lund has evaluated the advantages and disadvantages of the new lighting for workers. The evaluation concludes that the new lighting is perceived as more comfortable and more intense, flicker free and offers enhanced visibility.
Results
Experience of two types of lighting i.e. conventional fluorescent lighting and new Prismalence CDM lighting measured on a seven degree bipolar scale was overall much more positive for the new type of lighting (see Table below). 
Six of the scales are summed in a more comprehensive qualitative valuation with descriptive variables such as pleasant, soft, natural and glare free. Four of the scales characterise the lights quantitative aspects such as luminosity and clarity. Four other scales bring together degree of variability such as diffusion. Finally, there are variables that describe lightings colour rendition, flicker and its general visibility enhancement. 
Table: Mean value (1= least, 7= most) and standard deviation for experience of two types of task lighting at Insjön sawmill and at Derome sawmill
	Insjön
	FL 

Mean
	SD
	
	CDM 

Mean
	SD
	
	Signifikans

p=

	Agreeable (index)
	4,12
	0,85
	
	5,02
	0,99
	
	.04

	Luminosity (index)
	2,13
	0,76
	
	6,30
	0,40
	
	.000

	Variablity (index)
	4,50
	1,29
	
	2,53
	0,90
	
	.001

	Coloured
	3,70
	1,95
	
	2,70
	1,95
	
	-

	Flicker free
	3,20
	1,75
	
	6,50
	0,97
	
	.000

	Visibility
	2,30
	1,49
	
	6,80
	0,42
	
	.000


	Derome
	FL
Mean
	SD
	
	CDM 

Mean
	SD
	
	Signifikans

p=

	Agreeable (index)
	4,37
	0,85
	
	4,67
	1,03
	
	-

	Luminosity (index)
	3,95
	1,12
	
	5,54
	0,27
	
	.002

	Variability (index)
	4,14
	0,88
	
	2,97
	0,97
	
	.02

	Coloured
	3,18
	1,54
	
	3,00
	1,63
	
	-

	Flicker free
	5,45
	1,69
	
	6,71
	0,49
	
	.08

	Visibility
	4,36
	1,03
	
	6,14
	0,90
	
	.002


What is unique about the project? 
1. It links lighting energy efficiency with task performance and in turn with worker productivity and work environment issues and de-links lighting from purely investment and payback issues.
2. It involves a major trade organisation (Swedish timber and wood manufacturing industries Association), which, in turn has 700 members, in the dissemination of information. This is actively being pursued with extremely good results.
3. It has directly involved workers in evaluating and influencing their lighting conditions. 
4. It has established that one could reduce the installed effects down to 38% and yet achieve better visibility, task performance and worker satisfaction.
5. It has established new norms and guidelines about how the lighting in sawn wooden plank inspection application should be designed.
Future course of action? 
A similar project is planned for the Swedish Foundry & Die casting Industry lighting applications where the Swedish energy Agency (STEM) and the concerned association are cooperating with Prismalence AB of Sweden.
