
 

 

 

AN INVESTIGATION ON LIGHTING LEVELS TO SUIT 

FABRIC TYPES AND COLOURS DURING SEWING 

OPERATION IN GARMENT FACTORIES 

 

 

 

 

 

M. R. S. Udaya Kumara 

 

(128365E) 

 

 

Degree of Master of Engineering in Energy Technology 

 

 

Department of Mechanical Engineering 

 

University of Moratuwa 

Sri Lanka 

 

January 2016

   M
. R

. S
. U

d
ay

a K
u
m

ara
 

 
 

 
 

 
 

 
 

 
 

          M
.E

n
g

 
 

 
    2

0
1
6
 

 



 

 

 

AN INVESTIGATION ON LIGHTING LEVELS TO SUIT 

FABRIC TYPES AND COLOURS DURING SEWING 

OPERATION IN GARMENT FACTORIES 

 

 

 

 

 

Menama Ralalage Sanjith Udaya Kumara 

 

(128365E) 

 

 

Thesis submitted in partial fulfillment of the requirements for the degree  

 Master of Engineering  

 

 

Department of Mechanical Engineering 

 

University of Moratuwa 

Sri Lanka 

January 2016 



i 

 

DECLARATION 

I declare that this is my own work and this thesis does not incorporate without the 

acknowledgement of any material previously submitted for a degree or diploma in any 

other University or institute of higher learning to the best of my knowledge and belief. In 

other words, it does not contain any material previously published or written by another 

person except where the acknowledgement is made in the text. 

Also, I hereby grant to University of Moratuwa the non-exclusive right to reproduce and 

distribute my thesis, in whole or part in print, electronic or other medium. I retain the 

right to use this content in whole or part in future works (such as articles or books). 

 

Signature: ..............................    Date: ..............................   

Mr. M.R.S. Udaya Kumara     

The above candidate has carried out research for the Master's Thesis under my 

supervision 

 

Signature: ..............................    Date: .............................. 

Dr. H.K.G. Punchihewa 

Senior Lecturer,  

Dept. of Mechanical Engineering, 

University ofMoratuwa. 

 

The above candidate has carried out research for the Master's Thesis under my 

supervision 

 

Signature: ..............................    Date: .............................. 

Dr. (Mrs) M.A. Wijewardane 

Senior Lecturer,  

Department of Mechanical Engineering, 

University of Moratuwa 

 

 



ii 

 

ABSTRACT 

The illuminance, colour and the fabric type in workplaces of garment industry are directly linked 

to energy saving and safety hazards of the work place. The garment industry worldwide makes 

the use of different illuminance and different kinds of lighting systems with which any factory 

can face issues. Employees face these issues with lighting systems due to the use of different 

materials in different lighting conditions where materials vary according to the fabric type and 

their colours. Improvements in lighting do not necessarily mean that workplaces need more 

lights. Also we can ensure that less electrical energy is consumed in case of ensuring that lights 

are positioned correctly for each task to make better use of existing lights and guarantee that all 

lights are clean and in good condition. Moreover, from the workers‟ point of view, poor lighting 

at workplace can lead to eye‐strain, fatigue, headache, stress and finally accidents.  

 

Findings of this research suggest that long-duration exposure to different illuminance levels 

together with wavelength give rise to eye fatigue, and illuminance can be changed in industry 

according to different fabric materials and colours in order to reduce eye fatigue. If the 

illuminance is reduced from the maximum of the lighting standard for sewing operations to the 

minimum, for a 1m × 1m floor area, the calculated energy saving is 42Wh per hour. Therefore, 

under different required conditions the lighting levels can be changed (i.e. according to fabric 

type and colour) with the aim of reducing lighting energy consumption and eye fatigue. In this 

research carried out in the sewing sections in the garment industry, the illuminance preferred for 

different fabric types and colours were determined with a view to reduce eye fatigue. Taking 800 

lx as the prevalent illuminance in sewing sections, the energy saving potential when illuminance 

is changed to reduce eye fatigue for different fabric types and colours were then calculated. 

Results show that the energy saving potential is 640 Wh, 480Wh,320Wh, and 160Whper hour per 

1 m x 1 m floor area for the fabric colours blue,green, yellow, and red respectively, resulting the 

minimum energy saving potential by the red colour. However, the energy consumption is 

changed depending on the fabric density as well as the colour. For an example for red colour, 

energy consumption varies as280 Wh, 224 Wh,144 Wh and 96Whper hour per 1 m x 1 m floor 

area for fabric densities 1.02 kg/m, 0.85kg/m, 0.51 kg/m and 0.34 kg/m respectively. 

 
 

Key words: Lighting energy consumption, eye fatigue, fabric type, illuminance, colour. 
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