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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 presents an efficient bidirectional Half Bridge Dc-Dc converter in combination with Quasi Switched capacitor  
converter for low power applications .Dc source and a battery are used as input sources for this converter and it utilizes 
transformer to isolate half bridge and quasi switched converter. Hence half bridge is connected on primary side and QSC is 
connected on secondary side of transformer. Compared to general SMPS Half bridge circuit, QSC Half Bridge has good 
efficiency, low switching stress, soft switching is obtained. A 200W bidirectional half bridge circuit is modeled and simulations 
are done in MATLAB and obtained results are verified with theoretical calculations. 
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1. Introduction 

From recent studies it has shown that DC/DC conversion devices are designed in excess when compared to other 
conversion devices [1]. Because of availability of abundant amount of DC current from renewable energy resources 
ex: solar. According to studies it is also revealed that more than 700 DC/DC conversion topologies are present now. 
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Nomenclature 

A Vin   = Input voltage 
B  Vp   = Transformer primary voltage 
C Vs  = Transformer secondary voltage 
D Vc1’    = Capacitor C1’ voltage 
E Vc2’  = Capacitor C2’ voltage 
F Vc1   = Capacitor C1 voltage 
G Vc2    = Capacitor C2 voltage 
H Vc3    = Capacitor C3 voltage 
I Rl     = Load resistance 
J Vbatt  = Battery voltage 
K Vsw1   = Switch S1 voltage 
L Vsw2    = Switch S2 voltage 
M Vsw3   = Switch S3 voltage 
N Vsw4   = Switch S4 voltage 
O Vsw5   = Switch S5 voltage 
P VD1    = Diode 1 voltage 
Q VD2   = Diode 2 voltage 

Based on this the converters are classified in to six generations to made useful for further studies. In this paper 
circuit modeling is done by combining converters of first and fourth generation which is nothing but half bridge 
quasi switches capacitor converter [2]. Because of presence of transformer high transferring of voltage is done and 
also high insulation between primary and secondary is maintained and low power consumption is also becoming one 
of the main criteria now-a-days for this reason half bridge  is modeled and designed as it is efficient for low power 
application.  

Instead of using different input for two different converters a dual input converter is used to reduce the severity of 
the system and fig. (b) is shown below. From dc source dc current is converted to dc of different voltage the ripple 
content is reduced by capacitor and this dc is now taken as input by inverter where dc to ac conversion is done and 
send it to grid to avoid reverse flow of current inductor is used and the same process repeats with the battery input 
hence two inputs are given to dc-dc converter shown in fig.(b) [3] 
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Fig.1: (a) Block diagram of two separate inputs to DC-DC converter (b) Block diagram of dual input DC-DC converter 
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