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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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Introduction

Electricity production by a hybrid system combining multiple renewable energy sources is of great interest to developing countries, such as Algeria. Algeria has many isolated and remote areas of conventional electricity distribution networks. Thus, the extension of these networks would be an exorbitant financial cost. To resolve this issue, the exploitation of renewable energy potential which these countries has to be a priority [1][START_REF] Chadel | Edition universitaire Européen[END_REF].

The role of a hybrid system (wind -photovoltaic) power generation without interruption in isolated regions is not only to bring "energy power", but a tool for social and economic development of rural areas. The number of kilowatt hours produced may seem insignificant to the power generation capacity of the country, but those few tens or hundreds of kilowatt hours can revive any hopes of a village or community [START_REF] Chadel | Edition universitaire Européen[END_REF][START_REF] Belmili | [END_REF].

The search for a more reliable and less costly renewable energy system has brought about the hybrid of two energy resources: solar and wind energy. For a photovoltaic-wind hybrid system, the techno-economic efficiency is mainly dependent on the solar and wind energy resources, which are highly variable in time and site specific. The problems caused by the variable nature of the resources can be partially overcome by integration of the two sources into an optimum combination. The strength of one source could overcome the weakness of the other during a certain period of time. This is apparent by realizing the fact that in many areas, more solar radiation and less wind are available during the summer months, and similarly, more wind and less solar radiation are available during the winter.

The interest of this work is to resize and optimize a photovoltaic-wind hybrid system, introducing two methods based on annual monthly averages and the averages of the worst intensity of the year.

Analysis of the solar and wind energy potential of Tlemcen

Tlemcen has a high potential for solar radiation. The region is characterized by a hot summer season (June to September). The monthly average of the daily radiation on horizontal for each month of the year 2015 is shown in Fig 1. For wind power, based on data from the National Office of Meteorology of the site of Tlemcen for the same period, the monthly average speed is shown in Fig 2 . We can see that the site of Tlemcen has also a wind resource with an average annual wind speed of about 2,4 m/s for a height of 10meters. The average monthly rate is generally high during the months: February, May and November compared to other months of the year [START_REF] Belmili | [END_REF], sometimes exceeding 3 m/s. A. Chadel, M. Chadel, M. Aillerie, B. Benyoucef / Energy Procedia 00 (2017) 000-000 3 Fig. 2 The monthly average of the daily radiation on horizontal for each month.

Modeling of a solar generator and wind turbine

Modeling a PV generator

The energy produced by a photovoltaic generator is estimated from the data of the global radiation on an inclined plane [4], the ambient temperature and the manufacturer's data for the photovoltaic module used; it is expressed by the relationship given by [1][START_REF] Chadel | Edition universitaire Européen[END_REF][START_REF] Belmili | [END_REF][4][5].

S c gen pv E A E η = (1)
Such as, A C is the total area of uptake of PV array (m²), η gen is the yield of the PV array and E S is a global solar irradiation of the place in question (W / m²).

The efficiency of a photovoltaic generator is calculated by the following equation [1][START_REF] Chadel | Edition universitaire Européen[END_REF][START_REF] Belmili | [END_REF][4][5][START_REF] Vechiu | Win Ener Conf[END_REF].
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With β is a coefficient taking account of variation in performance of the photovoltaic module according to the temperature, η ref is the reference yield of the PV array, η dc/ac converter efficiency (the yield is equal to 0.95) [1],T c is a temperature of the cell C and P f is a module fill factor equal to 0.9 [1].

Modeling of a wind turbine

The wind turbine is characterized by the starting velocity (V d ), a nominal velocity (V N ) and a specific stop velocity (V M ), the usable wind power, is a function with wind velocity, is given by the following relation [START_REF] Merad | [END_REF]8]:
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With α, β and γ are determined by the following condition:
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P(V): power function of the aero generator, f(V): wind speed distribution function [START_REF] Merad | [END_REF] k: is the form factor and c is the scale factor . Such as for our site are k=2,2and c=4, 67 [START_REF] Chadel | Edition universitaire Européen[END_REF] Therefore the final expression giving the power produced by a wind turbine is:
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Design method of the system

The monthly energy produced by the system per unit area is denoted E PV m (kWh / m²) for photovoltaic and E el m (kWh / m²) for wind power (where m is the number of the months of the year).

The worst month is based on the monthly charge, climate resources and system components performance. The surface of the generator needed to ensure total coverage (100%) of the load (EL) during the worst month is expressed as:

        = m i m L i E E A , , max (9) 
The symbol i, i= pv for the photovoltaic generator and i= el for the wind generator. In a photovoltaic / wind hybrid system, the term of the total energy produced is quite undefined in the sense that the contribution of each of these parts is not determined.

The total energy produced by both photovoltaic and wind generators that supply the load is expressed as:

L el el pv pv E A E A E = + . . (10) With L pv pv E f A E . . = (11) 
L el el E f A E ). 1 ( . - = (12)
Where f is the fraction of load supplied by the photovoltaic source and (1-f) supplied by the wind source. The limit value f = 1 indicates that the entire load is supplied by the PV source, for f = 0 it corresponds to a 100% wind power. There are two methods that are used and are based on monthly average and annual average worst month of the total energy incident [9-10-11].

Method of annual monthly averages

In this method, the size of the photovoltaic and wind generator is derived from the average annual values of each contribution appointed, 𝐸𝐸𝐸𝐸 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 ���� , 𝐸𝐸𝐸𝐸 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 ����� , (for a month). Similarly, the load is represented by the annual monthly average. Therefore, the respective surfaces of the two generators are given by: [3]
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( (14)

This method is used when the incident meteorological data are available.

Worst month Method

For this method, the dimensioning of the components of both systems is based on the worst month for a solar and wind power. Surfaces necessary for the two generators are expressed by: [12] 
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In our case, EL is constant.

Surfaces selected components

Economically, the actual size chosen for each generator is particularly important for small-scale systems because it can be different from the (theoretical) that is determined by the equations mentioned above. The area is calculated using the actual surface of the component unit:
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, represents the integer value, the report, taken by excess.

Factor of autonomy

The autonomy of R factor is defined as 1 minus the ratio of the total number of hours was the deficit (HDC) to the total number of operating hours

H tot tot H HDC R / 1 - = (18)
For an annual operating H tot = 8760 hours.

Battery Size

The size of the storage battery is determined from the maximum required load EL, max (maximum monthly load). The capacity of the storage battery can be expressed by:

m sys L bat N V t H E C . . 1000 . max , ∆ = (19)
Where: V sys is the system voltage; N m the number of days the worst month; represents the relative time in days to the requested autonomy, which is defined by the designer.

The actual capacity of the battery is determined from the capacity of a battery unit C bat , u as in the case of the areas of photovoltaic and wind generators.

u bat u bat bat bat C C C ENT C , , .         = (20)

Economic Analysis System

The design method is to determine the optimal triple (f, A pv , A el ) which corresponds to a proper functioning of the system with minimal cost. That is why we have evaluated the cost of each configuration. Such analysis requires accurate data on the price of different elements of the system.

For simplicity, only the capital costs, the components are considered in this study (we did not take into account the cost of cables and other accessories). The total cost of the system is given by the following equation:

b el pv tot C C C C + + = (21)

Results and discussion

Choice of the PV module

We chose the photovoltaic module type KYOCERA KD140GH-2PU whose technical characteristics, are summarized in the following table 1, is taken by ref [START_REF] Ameen | Power and Energy (PECon[END_REF]: 

Choice the turbine

To illustrate the study, a turbine IMEX-Blade 1300 is chosen. It is a turbine with vertical axis whose technical characteristics, are summarizes in the following table 2, is taken by ref. [14]: Fig. 3 Variation of the power supplied by the wind turbine depending on the wind speed.

According to equation -19-, the required storage capacity is about 9kWh (4 batteries). They require a cost of about 416 euro. From these results the optimal triplet for the first method (0.9, 7, 1) with a 9kWh storage capacity with a total cost of 1932 euro.

The worst month is defined as the month that requires greater use of the surface of the photovoltaic / wind power generator. There is, from Table 3 that the worst month is the month of January for two sources of solar and wind energy.

For the second method, the results illustrated in Fig 5 shows that the cost system is relatively high. The most economical system configuration as indicating a single photovoltaic (f = 1 with 11 photovoltaic modules with a cost of 1628 euro). For a pure wind turbine system (f = 0) with 10 wind generator, the cost is 4800 euro .As for the hybrid system, the most economical is the one with the factor f = 0.9 (with 10 photovoltaic modules and wind generator) with a cost of 1960 euro. From these results the optimal triplet for the second method (0.9, 10, 1) with a 9kWh storage capacity with a total cost of 2376 euro.

The methodology presented for the design and optimization of the hybrid system using both methods shows that the worst month of the method gives a higher cost of the system compared to that of the average monthly values per year. This is due to the reliability that has the deduced system of the first method. From our results, the optimal triplet for (f, APV, A e l) which corresponds to minimal cost is (0.9, 7, 1) with a total cost of 1932 euro. 

Conclusion

In this paper we presented a comparative study of two sizing methods of hybrid PV/wind power systems, in order to choose the method which has the best reliability with an optimal cost to avoid under sizing or over sizing of the system.

The methodology presented for the design and optimization of the hybrid system using both methods shows that the worst month of the method gives a higher cost of the system compared to that of the average monthly values per year. This is due to the reliability that has the deduced system of the first method. From our results, we have shown that the use of a wind system as a back-up system with a photovoltaic system increases the cost of the hybrid system for the site of Tlemcen and we see that there is a favorable economic trend for the photovoltaic system to use on wind energy, because solar energy dominates wind energy to the site of Tlemcen.
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 1 Fig.1The monthly average of the daily radiation on horizontal for each month.

  

  

  

Table 1

 1 

	. technical characteristics of PV module	
	Module type	KD140GH-2PU
	Maximum power	140 W
	Maximum voltage	1000 V
	Open circuit voltage	22.1 V
	Short circuit current	8.68 A
	Efficiency	13.9 %
	number of cells per module	36
	Length* width* Thickness	1500*668*46 mm
	Weight	12.5 Kg

Table 2

 2 Technical characteristics of IMEX-Blade 1300

	Pn (W)	Vd (m/s)	Vn(m/s)	Vm(m/s)
	1300	1	2	14

Table 4

 4 

		advantages and disadvantages of two methods	
	Method	Advantages		Inconvenient
	Method of annual monthly averages	Reduces the total cost of the system	This method should require monthly and
				annual data of the installation site
	the worst month of the Method	Did not need weather data	( isolated	Cost of the system is more pupil
		place )		

Methods used

The results, shown in fig 4, presents the configuration with a single photovoltaic (f = 1 with 8 photovoltaic modules having a cost of 1184 euro) is more economical than a pure wind energy system (f = 0 with 7 wind generators having a cost of 3360 euro). As for the hybrid system, the most economical is the one with f = 0.9 (7 photovoltaic modules and wind generator) with a cost of 1516euro.