
Chapter 2 

Problem Statement 

\~discussed in Chapter L Sri Lankan hotel sector had a really hard time due to the internal 
contlict, global economic crisis and so on. Not only the Sri Lankan hotel sector, but also 
the entire hospitality sector and almost all the industries all over the world have been 
collapsed as a result of global economic downturn. To overcome the situation almost all the 
industries have tried several methods. 

In trade we could make profit in several ways. If we keep a lower margin of profit and we 
could sell a higher number of products we could gain more revenue, same as with higher 
margin of profit even with lesser number of product selling, same revenue could be earned. 
As the first option is not valid as the number of products which could be sold is lesser, 
second option is to be considered. In second option, profit margin per product can be 
increased in two ways. One is keeping a constant production cost but increase the selling 
price. Other way is keeping the selling price as it is, and reducing cost of production 

As visitors' willingness of spending money is less, it is very difficult to increase the selling 
price and gain the desired profit level as increase of selling price would cause for a future 
reduction of sales. Therefore it is time to think on a second option. In that case the factor to 
be considered is maintenance of product quality without compromising with the reduction 
of production, where the hospitality industry is concerned the "product" is the ''service" 
\\hich is provided to the guest. To maintain the quality of service, certain things cannot be 
compromised which are relevant to the star category and the hotel prestige. 

The most efficient way of reducing production cost is minimization of wastages. 
Theoretically it should be zero wastage. For that it is highly important to identify the cost 
centers, because without knowing the exact location to be treated, if we apply any solution 
it would be a waste of time and lower the product quality unnecessarily. In hospitality 
industry there are two components of cost, cost of sales and operational costs. Cost of sales 
is basically food and beverage cost and cannot be controlled as it directly affects the hotel 
income. From the total expenses, operational cost is the highest component, but the 
percentage is highly variable as the cost of sales is a highly variable factor, based on the 
monthly Profit and Loss account report at Heritance Ahungalla. 

When concerning the operational cost there are two major components, payroll related 
expenses and energy expenses. These two shares over 50% from the operational cost and 
other expenses are administrational costs, sales and marketing costs and so on. At 
Heritance Ahungalla, payroll related expense is about 28% from the total operational cost 
while energy expense is more than 25% based on monthly Profit and Loss account report at 
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Heritance Ahungalla. To maintain the sense of five star level and to maintain luxurious 
architecture of the hotel, it is very difficult to reduce the number of staff and hence the 
payroll related expenses. The energy sector of the hotel is the sector which is the most 
et'fcctive and possible in reducing the cost, atter considering the above. 

Not only the reduction of expenses, but alos to improve the green image and thereby save 
the planet earth to future generations most of the hotels world wide mentioned in Chapter I 
are practicing energy efficiency methods and introduce new renewable energy projects 
They have also carried out several studies in order to identify the potential of energy saving 
\\ ith existing systems as new introduction or replacement would n{)t be feasible all the time 
with cost factor, as lack of investment capabilities. 

Almost all those studies were based on the total energy consumption. They were highly 
concerned on average annual energy consumption per square meter which is called Energy 
Use Intensity (EUI). It was 715kWh/m2 for hotels in London in 1988 [4]. In Hong Kong 
hotels· electrical energy use intensity has being reported as 257.8kWh/m2 and 366kWh/m2 

111 t\\O studies [4]. It was found out that EUI is 564kWh/ m2 in 16 numbers of Hong hotels. 
by a study on energy performance of hotel building in Singapore, carried out with the 
collected data on 29 quality hotels. Performances were discussed in EUI of the hotel and 
also investigated the relationship between electricity consumption and the occupied rooms 
of the hotel and found that the correlation is very poor. In that report the analysis team 
recommended to the hotel management to give a higher concern to management of energy 
during lmv occupancies [5]. 

Previous studies on analysis of energy consumption in hotel sector, carried out in various 
countries, clearly say that the major energy source is electricity, which is more than 70% 
from the total energy consumption. It was found that electrical energy is 73% from the total 
energy consumption in the 16 Hong Kong hotels [ 4], and it was higher as 77% in Singapore 
hotel sector [5]. In these two cases Hong Kong as well as Singapore, energy mix is 
electricity, diesel and gas. This figure slightly differs in Greek hotel sector, as the purpose 
of energy source usage is slightly different and the considered hotels belonged to different 
categories, but still for all, electricity was the major contributor to the total energy 
requirement of the hotels in Greece and the contribution varied from 38% to over 60% 
from the total energy [10]. 

When considering the electrical energy consumers in hotel sector, the major consumer is 
the air conditioning system. The study carried out in the 16 Hong Kong hotels, air 
conditioning system's energy consumption is 32% from the total energy and that is about 
44% from the electrical energy [4]. According to the study in the three Singapore hotels, air 
conditioning system component (including main plant, Air handler units (AHU) and Fan 
coil units (FCU)) was found to consume more than 50% ofthe electrical energy [6]. When 
the rooms were occupied 60% of energy was consumed by the ventilation and air 
conditioning system in Greek hotels [10]. 

The Heritance Ahungalla, hotel uses three major energy sources, Electricity for most of the 
areas, Furnace fuel oil for steam generation boiler where steam is used for laundry 
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opnation and hot water circulation system and LP gas for cooking purposes. In addition the 
hmcl uses diesel for operation of generators, and is considered under electricity as diesel is 
nnt going to be considered as the fourth energy source in this study. 

In parallel with the previous audit target, it has been shown that EUI at Heritance 
Ahungalla is very much lower as 139.9kWhc/m2 with compared to the hotels in Hong Kong, 
Singapore and Greece as the values mentioned earlier, though the Heritance Ahungalla is a 
fiH' star category hotel. Along with that, the calculated electrical energy intensity is about 
95 -1-kWhcfm2

. 

Analysis of last three years energy consumption at Heritance Ahungalla can be tabulated as 
follows. 

r-

I 
Energy Consumption 

I Energy Source MJ/month As a percentage 
f--

Grid Electricity 768,254 63.7% 

Self generated electricity 54,115 4.5% 
r-
! Boiler operation (Furnace Fuel Oil) I 312,361 25.9% 

1 

LP Gas 71,450 5.9% 

[ Total Energy 1,206,179 100.0% 

Table 2.1 -Monthly Energy Consumption on Energy Basis 

--··-

Energy Consumption 

Energy Source MJ/month As a percentage 

/ Total Electricity I 822,369 68.2% 

i Furnace Fuel Oil 312,361 25.9% 

I LP Gas 71,450 5.9% 
----

i Total Energy 1,206,179 100.0% 

Table 2.2- Monthly Energy Consumption on Energy Basis (Electricity together) 

Total energy consumption at Heritance Ahungalla is about 1 ,206, 179 MJ/month as per last 
three years energy data. Major energy source of the hotel is Electricity as it contributes 
68.2% from the total energy consumption ofthe hotel, which included both grid electricity 
consumption and the self generated electrical energy. In this case generator efficiency has 
been taken as 40%. 
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The boiler energy consumption has taken the second place with 25.9% from the total 
energy consumption of the hotel, as amount 312, 361 MJ/month. Boiler is operated with 
Furnace fuel oil. With compared to the electrical energy and the boiler energy consumption, 
cooking purpose energy consumption is negligent, which is LP gas with 5.9% from the 
total energy. Graphical representations of above tabulated data are as follows. 
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Chart 2.1 - Hotel Energy Consumption on Energy Basis 
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Chart 2.2- Hotel Energy Consumption on Energy Basis (Electricity together) 
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When considering the cost factor, cost for energy at Heritance Ahungalla can be tabulated 
as below. 

As a 

Energy Source Cost Rs./month percentage 

· Grid Electricity 2,411,463 76.3% 

I 

I 

Self generated electricity 269,650 8.5% 

Boiler operation (Furnace Fuel Oil) 262,483 - 8.3% 

LP Gas 217,497 6.9% 

Total Energy 3,161,093 100.0% 

Table 2.3 - Hotel Energy Consumption on Cost Basis 

As a 

Energy Source Cost Rs./month percentage 

Total Electricity 2,681,113 84.8% 

Furnace Fuel Oil 262,483 8.3% 

LP Gas 217,497 6.9% 

Total Energy 3,161,093 100.0% 

Table 2.4 - Hotel Energy Consumption on Cost Basis (Electricity together) 

Table 2.3 and Table 2.4 show the cost analysis of energy consumption at Heritance 
Ahungalla. Average annual cost of energy at Heritance Ahungalla is about Rs. 3.16 million 
and from that 84.8% is for either grid electricity or self generated electricity. To calculate 
above cost the following facts and figures have been considered. 

Electricity tariff- based on Ceylon Electricity Board tariff structure, Hotel Industrial (II) 
Electricity Energy cost = Rs. 9.30/kWh 
Maximum demand = Rs. 675/ kVA 
Fixed Charge = Rs. 3,000/month 

With considering last three years average electricity consumption and the average 
maximum demand, it has been found out that overall unit cost is Rs. 11.30/ kWh as there is 
no fuel adjustment cost in current tariff structure. At the same time diesel price is Rs. 
75/litre. furnace fuel oil is at Rs. 33.90/litre and LP Gas is at Rs. 140.2/kg. 

Graphical interpretation of above cost analysis can be given as following charts. 

12 



Boiler operation 

(Furnace Fuel Oil) 

8.3% 

Self generated 

electricity 

8.5% 

LP Gas 

6.9% 

Chart 2.3 - Hotel Energy Consumption on Cost Basis 
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Chart 2.4- Hotel Energy Consumption on Cost Basis (Electricity together) 

As the Heritance Ahungalla, electricity is used for various requirements such as a1r 
conditioning, lighting, to operate kitchen, and laundry equipments, pump and motors 
related to water treatment plant, sewerage treatment plant and swimming pool etc. 
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As discussed in Chapter I and this chapter, the causes for falling of travels and tourism 
industry rand hotel sector in Sri Lanka are mainly internal conflict and the global economic 
downturn. Above two factors are affected in two ways, major factor is lack of f()feign 
tourists arrival and the second is due to higher inflation, and increasing of consumables and . . 
services pnces. 

As described in above two chapters, to overcome above mentioned two matters and make 
hotel sector profitable, hotel sector has to reduce their expenses. The most effective way for 
Heritance Ahungalla is the reduction of energy cost of the hotel and thereby the reduction 
of operational cost. 

Clearly it should be the reduction of electrical energy consumption of the hotel as it 
constitute 85% of the total energy cost at Heritance Ahungalla, hence over 21% from total 
hotel operational cost is electrical energy cost. In Heritance Ahungalla, to make some profit 
by reducing operational cost, it is highly recommended to consider on the electrical energy 
consumption ofthe hotel. 

It necessitates the identification of electrical energy consuming pattern of the hotel. 
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Figure 2.1 -Electrical Load Profile 

Above figure shows the hotel load profile in three different days. Graph is plotted with 30 
minutes power consumption, and according to the graph data average consumption per 30 
minutes is about 150 kWh, and per hour consumption is about 300 kWh. It shows that 

14 



from 11 30 hours to 16 30 hours there is a slight peak. There is an unexpected peak in the 
latter part of the day on 141

h July and 151
h July since, at that time electric hot water 

calarifier was operated to analyze its performance though not used anymore at the hotel. 
The electric hot water calarifier has been used to maintain the temperature of the hot water 
during night time as the steam boiler was not operating at that time. The maximum 
electricity consumption under normal conditions is about 236 kWh per 30 minutes and the 
peak is at around 14 30 hours. 
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Figure 2.2- Electrical Load Profile with Individual Loads 

Figure 2.2 shows the electrical load consumption profile of the hotel along with the 
individual load profiles of Chiller plant, Jute Restaurant, Kitchen, Water Treatment Plant 
(WTP), Laundry and Sewerage Treatment Plant (STP). The graph shows that the total 
electricity load profile is mainly defined by the chiller plant, followed by the kitchen. 
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2.1. Energy balance in area wise 

\\ 1th the analysis of daily records of the last two months it was found out that about 53% 
lrPm the total electricity requirement of the hotel is for air conditioning plant operation, 
'' hich includes chiller plants, cooling towers, cooling tower fans and primary and 
~,·l ondary chilled water pumps. 
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\" In the above chart, though the kitchen electrical consumption contributes to the defining 
nf shape of the Heritance Ahungalla electrical daily load profile, it's just a 21% from the 
total load. that includes main restaurant consumption and the elevator consumption. As per 
1,1'1 energy audit results it was found out that about 5% from the total electricity is 
c11nsumed by the main restaurant (alias Jute Restaurant), hence the effectiveness of kitchen 
I'- about 16% from the total electricity consumption of the hotel [ 13]. 

\" described in above two chapters, the hotel energy consumption has to play the major 
role in the cost saving factor, as it is the most possible and effective cost centre of the hotel, 
l\lnsidcring operational cost. In addtion, from the energy expenses, electricity plays a 
cllllllinant character and its contribution is over 80% in cost basis. Further analyzing, it has 
been proved that the air conditioning system of the Heritance Ahungalla consumes more 
than 50% from the total electricity requirement of the hotel. Above percentage is excluding 
thL' FCU consumption, the individual spilt type and window type air conditioners 
consumption. 
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'J, t itance Ahungalla air conditioning system consists of four 120 refrigerant tones (RT) 
<'cw type water cooled chillers. Chiller plant is designed in such a way that it could cater 

"4 numbers of guest rooms and few numbers of land side rooms, restaurant, bars, 
_:: mnasium, all the office areas and conference hall, with the operation of three chillers and 
·!1.· 41n chiller is operational only under special circumstances. 

, present the air conditioning system at Heritance Ahungalla is operating without having 
1 \ ariable speed driver installation, continuous monitoring of the chilled water inlet and 
•utlet temperatures, the number of chillers to be operated is defined. 

i luring the designed stage of the Heritance Ahungalla refurbishment in year 2005, it was 
, <dculated that the guest room requirement would be 235 refrigerant tonnage and 175 
, ,lrigcrant tons for public area requirement. 
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