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Specific Challenge

According to Article 9 of the Energy 
Performance Buildings Directive (EPBD), Member 
States shall ensure that by the end of 2020 (2018 
for public buildings), all new buildings are Nearly 
Zero-Energy Buildings (NZEB). However, progress 
is slower than expected and requires the 
development of market ready cost reduction 
solutions. Cost-effective integration of renewable 
energy production elements into NZEB in a form 
that fits with the construction industry’s design 
and procurement process is a major challenge.



Scope:

Proposals should focus on reducing the cost of designing

and constructing new NZEB in order to increase their

market uptake.

Proposals should explore the cost-effective ways in which

renewable energy generation elements can be integrated

into NZEB, either on-site or nearby through district

solutions. Proposals could take into account the ways in

which these buildings can interact with each other at the

district level. Proposals could additionally explore and

monitor solutions that improve the end user's experience

of these buildings, and which would contribute to greater

public acceptance of the need to reduce energy

consumption in buildings.



Expected Impact :

·Measurable reduction of construction-related 
costs compared to the current cost of a new 
conventional building that meets current building 
regulations;

·Measurable nearly zero (or beyond) energy 
consumption (including on-site or nearby 
renewable energy sources) and nearly zero 
impact of materials used over the whole life cycle;

·Demonstration of co-benefits which can have an 
impact on the real estate value of such buildings 
and on living/occupancy standards



Fuzzy models

Governing energy balance equation



Constructive unit for calculation of 

building energy balance

The results of numbering of the elements 

facets can be summarized as matrix W (N,6) 

that contains the facets numbers of elements, 

being had the same numbers of the mutual 

facets of elements. The row number of the 

matrix  corresponds to number of element and 

every row contains facets numbers; mutual 

facets of the elements have the same heat 

transfer coefficients.



The mention above matrix and vectors allow calculating all indexes for 

coefficients of the energy balance equations set for calculation of 

temperature for each elements of the model of building. This set of 

equations can be written as:

In the equations set indexes Pi are associated with internal elements

numbers .This index B(i)can be calculated by using the matrixW (N,6).

Indexes B(i) are associated with numbers of outside facets of element E

and included all numbers, which meets the requirements: () ( )E,6WiB Í



˕̎̑́̒̓̑̔̋̓̔̑́̕ ̜̒̉̒̓̆̍ ̠̔̐̑́̃̌̆̎̉ ̞̎̆̑̄̏̐̏̓̑̆̂̌̆̎̉̆̍ ̅̏̍́ 
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˞̓̑̔̋̓̔̑́ ̠̟̖̔̐̑́̃̌̉̚ 
̒̆̑̃̉̒̏ 1̃. ˞̆̑̃̉̒ ̍̏̅̆̌̆̊ ̠̐̏̓̑̆̂̌̆̎̉ ̞̎̆̑̄̉̉ EMS

(energy modeling service)
2. ˞̆̑̃̉̒ ̠̐̑̏̄̎̏̈̉̑̏̃́̎̉ ̠̐̏̓̑̆̂̌̆̎̉ 
̞̎̆̑̄̉̉EFS (Energy forecast service)

3. ˞̆̑̃̉̒ ̗̏̐̓̉̍̉̈́̉̉ ̒̓̏̉̍̏̒̓̉ 
̞̘̎̆̑̄̏̉̒̓̏̎̉̋̏̃ECO (Energy cost 
optimization)

4. ˞̆̑̃̉̒ ̗̏̐̓̉̍̉̈́̉̉ ̑̆̇̉̍̏̃ ̠̐̏̓̑̆̂̌̆̎̉ 
̞̎̆̑̄̉̉ERO (Energy regimes optimization)

5. ˞̆̑̃̉̒ ̠̅̌ ̗̑̆́̌̉̈́̉̉ ̏̐̓̉̍̉̈̉̑̏̃́̎̎̏̊ 
̐̏̌̉̓̉̋̉ ̘̑́̒̆̓́ ̗̜̆̎ ̞̎̆̑̄̉̉ ̃ 
̈́̃̉̒̉̍̏̒̓̉ ̏̓ ̝̜̖́̋̓̔́̌̎ ̐̏̓̑̆̂̎̏̒̓̆̊ 
̐̏̓̑̆̂̉̓̆̌̆̊ ̞̎̆̑̄̉̉EPO (Energy politics 
optimization)

6. ˞̆̑̃̉̒ ̝̃̉̑̓̔́̌̎̏̊ ̓̏̐̏̌̏̄̉̉ ̒̆̓̉ ̃ 
̝̑̆́̌̎̏̍ ̙̍́̒̓́̂̆ ̃̑̆̍̆̎̉EVT (energy 
virtual topology)

7. ˞̆̑̃̉̒ ̠̋̏̎̓̑̏̌  ̐̏̌̉̓̉̋̉ ̗̠̆̎̏̏̂̑́̈̏̃́̎̉
EPC (Energy politics control)

8. ˞̆̑̃̉̒ ̗̉̎̏̑̍́̉̏̎̎̏̄̏̕ ̖̑́̎̉̌̉́̚ DBS
(Data base storage)

9. ˞̆̑̃̉̒ ́̎́̌̉̈́ ̞̆̋̓̉̃̎̏̒̓̉̕̕ ̞̎̆̑̄̏̒̆̓̉ ̃ 
̝̑̆́̌̎̏̍ ̙̍́̒̓́̂̆ ̃̑̆̍̆̎̉EAS (Energy 
analyses service)



ˠ̑̏̃̎̉ ̠̏̂̒̌̔̇̉̃́̎̉ ̒̆̑̃̉̒̏̃



ˑ̘̠̉̎́̍̉̆̒̋́ ̈́̄̑̔̈̋́ ̍̏̅̆̌̆̊ ̃ ̗̐̑̏̆̒̒̆ 
̜̠̃̐̏̌̎̆̎̉ ̈́̐̑̏̒̏̃ ̋ ̒̆̑̃̉̒́̍

ˑ̘̠̉̎́̍̉̆̒̋́ ̈́̄̑̔̈̋́ 
̍̏̅̆̌̆̊ ̉ ̜̖̅́̎̎ 
(database driven models 

and data maps services)

˜̠̏̈̃̏̌̆̓ ̝̑̆́̌̉̈̏̃́̓ 
̜̞̟̃̒̏̋̏̆̋̓̉̃̎̔̕̕ 
̏̂̑́̂̏̓̋̔ ̈́̐̑̏̒̏̃ ̋ 
̒̆̑̃̉̒́̍ ̟̌̂̏̄̏ ̠̔̑̏̃̎ 
̠̏̂̒̌̔̇̉̃́̎̉ȟ ̃ ̓̏̍ 
̘̉̒̌̆ ̉ ̃ ̜̖̏̓̌̏̇̆̎̎ 
̖̈́̐̑̏̒́ȟ ̟̖̓̑̆̂̔̉̚ 
̝̙̂̏̌̏̄̏ ̃̑̆̍̆̎̉ 
̜̘̠̃̉̒̌̆̎̉Ȣ



˞̓̑̔̋̓̔̑́ noSQL̜̂́̈ ̜̖̅́̎̎ ̐́̑́̍̆̓̑̏̃ 
̍̏̅̆̌̆̊ ˞̍́̑̓ ̖̓̆̎̏̌̏̄̉̊



Project Title: Energy Demand Aware Open Services for Smart Grid 
Intelligent Automation
Project Acronym: SmartHG
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