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Abstract

District heating networks are commonly addressed in the literature as one of the most effective solutions for decreasing the 
greenhouse gas emissions from the building sector. These systems require high investments which are returned through the heat
sales. Due to the changed climate conditions and building renovation policies, heat demand in the future could decrease, 
prolonging the investment return period. 
The main scope of this paper is to assess the feasibility of using the heat demand – outdoor temperature function for heat demand 
forecast. The district of Alvalade, located in Lisbon (Portugal), was used as a case study. The district is consisted of 665 
buildings that vary in both construction period and typology. Three weather scenarios (low, medium, high) and three district 
renovation scenarios were developed (shallow, intermediate, deep). To estimate the error, obtained heat demand values were 
compared with results from a dynamic heat demand model, previously developed and validated by the authors.
The results showed that when only weather change is considered, the margin of error could be acceptable for some applications
(the error in annual demand was lower than 20% for all weather scenarios considered). However, after introducing renovation 
scenarios, the error value increased up to 59.5% (depending on the weather and renovation scenarios combination considered). 
The value of slope coefficient increased on average within the range of 3.8% up to 8% per decade, that corresponds to the 
decrease in the number of heating hours of 22-139h during the heating season (depending on the combination of weather and 
renovation scenarios considered). On the other hand, function intercept increased for 7.8-12.7% per decade (depending on the 
coupled scenarios). The values suggested could be used to modify the function parameters for the scenarios considered, and 
improve the accuracy of heat demand estimations.
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Abstract 

This paper focuses on the designated building in Thailand. According to the Energy Conservation Promotion Act 1992. This 
study draws attention to the energy utilization index (EUI) used to compare energy consumption and the finding of the efficiency. 
This is the initial energy assessment and the finding of the baseline setting of the energy consumption of buildings in the 
commercial, emphasizing on the hospital groups. From the energy consumption data of hospitals in Thailand, it is found that the 
relatively high power consumption is the top of the commercial because of its 24-hour service. To support the accident or 
emergency that might cause anytime and the use of high energy for the medical equipment and facilities for the service users. 
This study collects baseline data for 45 large hospitals, by using 2015 annual data, and it is representing 32.17% of total hospital 
energy consumption. Which is Multiple linear regression analysis is introduced to analyse factors affecting energy consumption 
which leads to the baseline setting analysis of energy consumption of large hospital buildings. It can also be used as a reference 
for future energy conservation planning. 
© 2017 The Authors. Published by Elsevier Ltd. 
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1. Introduction 

The use of energy in Thailand has increased every year, especially the electricity in the year 2015; the use of 
electricity reaches 24.2% of the entire energy use for commerce [1]. In consequence, the assessment of energy 
performance is necessary for the standard measurement of energy use, which is important to the analysis of energy 
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saving and efficiency improvement of energy use [2]. In accordance with Energy Conservation and Promotion Act, 
B.E. 2535 (1992), it indicates that buildings and factories that exploit energy more than or equal to 1,000 KW or use 
the energy more than or equal to 20 million MJ must operate the energy management [3]. Thai’s commercial 
business sector is one of the major economic group and using high energy, specifically, the hospital buildings due to 
the 24-hours services to support the accident or emergency that might cause anytime and the use of high energy for 
the medical equipment and facilities for the service users in compliance with energy data base [4]. In 2015, all 210 
hospitals in Thailand spent electricity at 5,114.78 TJ and thermal energy at 612.85 TJ. This study selected the large 
hospitals for 45 places from the 210 hospitals. In 2015, the use of electricity is 1,616.74 TJ or 31.61% of the entire 
electricity use in hospitals while the use of thermal energy is 225.61 TJ or 36.81% of the entire thermal energy use 
in hospitals. The reasons that the study selected 45 hospitals were 1. using energy more than 3,000 KW or using 
energy more than or equal to 60 million MJ, and 2. having the complete data of energy use from 2010-2015. The 
study interested in Energy Utilization Index (EUI), analysis of energy use by Multiple Linear Regression Analysis 
for the analysis of the factors affecting the use of energy. This shall lead to the finding of the center line of energy 
use in hospital buildings for the comparison of energy use, finding the efficiency and primary evaluation the use of 
energy for the highest efficiency of usage and applying as the reference in the future energy conservation planning. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
Fig. 1. Structure of the ECP Act and related regulations [3]. 

2. Background 

2.1. Hospital Building background 

Regarding 45 large scale designated building (hospital) from 210 hospitals in Thailand, they were grouped into 4 
regions which are the north, the central region, the northeastern region, and the south. Each region has the different 
temperature and climate. Most of the selected hospitals in the central region are located in the hot climate 
throughout the year [5]; therefore, they become the factors affecting the energy use in the hospitals including the 
other factors that cause the differences among 45 hospitals, such as space, number of out-patients and in-patients 
and numbers of staffs. 

2.2. Large scale designated building (hospital) breakdown 

There are 45 large scale designated building (hospital) with the total energy 10,166.62 TJ, which uses electricity 
consumption 8,769.44 TJ and thermal consumption 1,397.18 TJ. Fig. 2. Consumption of presents the energy 
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