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ABSTRACT

This research was carried in the Sri Lankan apparel industry with the goal of optimizing 
the steam production in the biomass boiler. Previous publications and observations were considered 
to design the research. According to the availability of the secondary data only four factors were 
considered for this study. They are the boiler’s pressure, the weight of the wood and sawdust, the 
moisture content of the wood and sawdust and the temperature of the feed water tank. The 
secondary data were obtained for the past ten months and the multiple regression analysis method 
was used to analyze the secondary data. According to the analysis one factor was identified as 
significant which was the moisture content of the wood and sawdust Based on the research there 
were two solutions which can be considered as the best solutions. The first one is, the organization 
can dry the wood and sawdust which have excessive moisture content by using the biomass boiler’s 
surrounding heat The second solution is the organization can create the wood pellets and briquette 
by using wood and sawdust which have excessive moisture. I f the organization can implement one 
of these best solutions then they can save the money that is spent for purchasing the wood and 
sawdust.
KEYWORDS: Biomass Boiler, Steam Production, Moisture Content, Feed Water Tank 
Temperature, Optimization

1 INTRODUCTION
MAS Holdings is presently the leading 

group in apparel manufacturing industry in 
Sri Lanka and one of the largest 
manufacturers of lingerie and foundation of 
garments. Linea Intimo is the first and 
presently the only “seamless” garment 
manufacturer in Sri Lanka and also one of 
the largest of those in South Asia. The 
organization has one biomass boiler and two 
furnace oil boilers. Mainly the organization 
is using the biomass boiler to produce the 
steam. The biomass boiler generates sixty 
thousand kilograms of steam for a day and 
the biomass boiler needs sixteen thousand 
kilograms of wood and sawdust for 
generating that particular steam amount. The 
organization has to spend a considerable 
amount of money to purchase sixty thousand 
kilograms of wood and sawdust. If there is a 
repair in the biomass boiler then the 
organization will use furnace oil boilers to 
produce the steam. So, that is a huge cost to 
the organization. By implementing the 
outcomes of this research, the organization 
can reduce the cost for purchasing the 
biomass. There are a lot of factors which

help in optimizing the steam production in 
the biomass boiler. According to the 
availability of the secondary data only four 
factors were considered. They are the 
moisture content of the wood and sawdust, 
the temperature of the feed water tank, the 
boiler’s pressure and the weight of the wood 
and sawdust. According to the research 
findings, the organization can identify the 
most significant factor that optimizes the 
steam production in the biomass boiler.

2 LITERATURE REVIEW
There is an energy crisis in the world. So 

the organizations have to choose the most 
appropriate biomass resource to produce 
energy. Currently, Thailand has chosen 
renewable energy as their major thermal 
energy producing resource. However, the 
present steam production process wastes a lot 
of non-renewable energy, such as oil, LPG 
and electricity. This non-renewable energy is 
not an environmental friendly (A.M. 
Abdallah, & A.L. Ismail. 2001).

Biomass will be used for the steam 
production and it will produce clean energy 
which reduces environmental problems.
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Alena and Sahu (2013) suggest that the study 
of reactions influencing the biomass steam 
gasification process is really important for the 
industries which are making steam by using 
biomass. Three types of forestry biomass 
were studied by the Abdallah, & Ismail 
(2001) and this study is concerned with two 
important issues. They are the issue of energy 
conservation and the issue of environmental 
protection.

According to Anon (1999) there, are five 
factors which can affect the steam 
production in the Biomass boiler. They are 
the effect of fuel material on steam 
temperature, the effect of fuel material on 
the vapor pressure, the effect of fuel material 
on enthalpy, the effect of fuel material on 
rate of steam production and effect of fuel 
material on efficiency of the boiler.

When compared to the non-renewable 
resources biomass can easily be found. But 
if it consists of the moisture, the quality of 
the biomass reduces. More water content 
tends to lower the heat value. Furthermore, 
automation systems can not react to rapid 
variations in moisture content resulting in 
incomplete combustion. In order to make the 
biomass more suitable for the steam 
production, there should be a pretreatment 
for the particular biomass. One of the 
pretreatment methods is the removal of 
moisture and hemicellulose in order to 
improve quality* and shelf life of biomass 
(Livingston and Babcock, 2006).

Most of the studies have focused on the 
pallets quality and they have used some 
parameters to evaluate the pallets quality. 
The parameters are size, moisture content, 
steam conditioning, pelletizing pressure and 
speed, pallet mill operating conditions and 
pelletizing temperature (Anon 1999).

3 RESEARCH  PRO BLEM

In the apparel manufacturing industry, 
steam is used to operate pre-setter machines 
dye machines and dry machines, dye house 
uses which is generated by the biomass 
boiler. Per day sixty thousand kilograms of

steam is required io continue their 
production process. For this purpose, the 
biomass boiler needs sixteen thousands 
kilograms of wood and sawdust.

Usually the organization spends a lot of 
money to purchase required wood and 
sawdust daily. These purchased sawdust and 
wood are used for biomass boiler according 
to the FIFO method. But that method is not 
an accurate one. Because sometimes this 
wood and saw dust have excessive moisture 
if they enter the wood and sawdust which 
have excessive moisture then they will not 
bum well in the biomass boiler. Then, there 
are incomplete materials. So, the biomass 
boiler operating team has to remove the 
boiler ash more frequently. The efficiency of 
the boiler is reducing due to these 
incomplete combustion materials.

4 M ETH O D O LO G Y

The research was designed to optimize 
the steam production in the biomass boiler.

Figure 1: Research Model

The secondary data were used to 
conduct the research. The secondary data 
were collected for the past ten months and 
the sample size was three hundred.

There were one dependent variable and 
four independent variables. The data was 
continuous. With the use of statistical 
software, the multiple regression analysis 
method was used to analyze the data.
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