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8.Nearly zero energy building calculation software

With the increasing number of people in the world, the problems of overcrowding
are becoming increasingly popular, one of which is the increased use of energy
resources, including fossil fuels, which have an impact on the economy itself, as the
quantity of energy resources is decreasing and their prices rise, and it produces a lot of
carbon dioxide emissions, promoting such climate change as global warming. To address
these challenges, various measures are being taken at the global level and appropriate
regulations are in place.

One of the largest energy consumers are buildings, for example, they consume
40% of all energy in Europe, accounting for 36% of all carbon dioxide emissions.
Therefore, this area is also subject to stringent regulations, in Europe it is the Energy
Performance of Buildings Directive, which sets minimal energy efficiency requirements for
buildings with a view to reduce or completely abandon energy consumption and carbon
dioxide emissions.

In order to achieve such ambitious goals, designing, construction and maintenance
of the building must be thought through, use of available energy resources and climatic
conditions (such as solar thermal benefits, wind energy, heat of the earth, etc.) should be
considered in the most efficient manner, innovative solutions such as cogeneration, etc.
should be used, there must be able to produce energy from renewable energy sources
(such as solar collectors or panels, wind generators, etc.).

Execution of such a complicated task as designing, building and maintaining a
nearly zero energy building is not possible based solely on human experience and
intuition, it requires theoretical knowledge, practical research, case studies, approbation
of results and measurements, as well as specialized calculation software.

8.1. Energy efficiency of buildings and nearly zero energy buildings

In order to be able to objectively assess the compliance of a building with energy
consumption requirements, the concept of energy efficiency of a building is introduced. In
its turn, the concept of nearly zero energy buildings (hereinafter referred to as the nZEB)
applies to buildings whose net energy consumption close to zero on annual basis.

The European Commission Directive (Energy Performance of Buildings Directive)
states that each State of the European Union is obliged to implement and clarify this
Directive at national level. In addition, this Directive sets the following deadlines for the
implementation of the DEAD:

- By 2018, all new state-owned buildings should be nZEB,;
- By the end of 2020, all new buildings should be nZEB.

In Latvia, the European Commission Directive is being implemented and specified
as the Law on Energy Performance of Buildings and related Ministers Cabinet
Regulations (hereinafter MC Regulations). Consequently, in Latvia, the concept of energy
efficiency and the concept of a nZEB, in accordance with the Energy Efficiency Law of a
building, are:
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energy efficiency of a building is a relative amount of energy, which characterizes the
energy consumption of a particular building for heating, ventilation, cooling, lighting and hot
water supply in the typical operating conditions of a building type;
nearly zero energy building is an elevated energy efficiency class building that uses high-
efficiency systems for energy supply.
In turn, with MC Regulation No. 383 a system for the benchmarking and
classification of energy performance of buildings (see Figure 8.1) is introduced, as well as
the requirements of the nZEB:

14. In the benchmarking scale, the following energy efficiency classes of buildings are used:
14.1. for residential buildings:
14.1.1. Class A — the energy efficiency indicator for heating does not exceed 40
kWh per square meter per year;
14.2. non-residential buildings:
14.2.1. Class A — the energy efficiency indicator for heating does not exceed 45
kWh per square meter per year;
17. A building shall be classified as nearly zero energy building if it meets all of the
following requirements:
17.1. the energy efficiency of the building for heating corresponds to Class A,
while ensuring the compliance of the microclimate of the building with the
requirements of regulatory enactments in the field of construction, hygiene and
labor protection;
17.2. total primary energy consumption for heating, hot water supply,
mechanical ventilation, cooling, illumination is not more than 95 kWh per square
meter per year;
17.3. High efficiency systems are used in the building, which:
17.3.1. provides at least 75% of the ventilation heat loss during the
heating period;
17.3.2. at least partly ensures the use of renewable energy;
17.4. building does not have low-utility fossil fuel heating equipment
installed.

Figure 8.1. Classification of buildings has been introduced in order to assess the energy
efficiency of a building in a single standard, where the Class A building has the best
energy efficiency, while the Class G building has the worst energy efficiency
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8.2. Building energy performance assessment

The beginning of the energy efficiency assessment of a building can be sought at a
time when a human started to think how to reduce the amount of energy needed for
heating the building - whether the windows should be large or small, from what materials
to build walls and roof, which solution to choose the foundation and floor construction, etc.
With the advent of science, especially heat physics, its basic principles became clearer
and it became possible to measure the thermal engineering parameters of building
materials, to analyze various solutions in a qualitative and quantitative manner for the
evaluation of the energy efficiency of the building. In turn, with the development of
computing techniques, numerical methods and calculations of dynamic simulations, it was
practically possible to create a virtual model of a building, to evaluate the energy
efficiency of a building and even to simulate its behavior in different conditions. Building
energy performance assessment became more and more based on calculations.

Building energy performance assessment makes it possible to evaluate such data
as:

- The energy required for heating;

- The energy required for cooling (and drying);

- The required energy for mechanical ventilation (and humidification);

- The energy required for hot water supply;

- Lighting energy required;

- Additional energy required (e.g. electricity required for automation of the boiler);
- Total required primary energy;

- Energy produced from renewable resources;

- Carbon dioxide emissions;

- Duration of heating and cooling seasons;

- etc.
8.2.1. Building energy balance

In the 1980s, many studies were conducted on choice of a more qualitative and
more convenient calculation procedure for energy performance assessment of the
building, as the most accurate initially it was chosen the dynamic simulation calculation,
however, the research showed that the calculation of the much simpler and faster monthly
or annual building energy balance method yields similar sequential error as a dynamic
simulation method (see Figure 8.2.).
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Figure 8.1. Comparison of calculations using the dynamic simulation software (DYNBIL)
and the monthly and annualized calculation software (PHPP). The picture shows a very

good correlation between simplified stationary and dynamic methods

As a result, today the building energy performance assessment procedure is based
primarily on monthly or annual calculated building energy balance; in turn, the dynamic
simulation calculation is used for specific additional calculations, for example, for the
determination of the thermal bridges of building structures, etc.

The building energy balance method determines that the sum of all energy gains
will be equivalent to the sum of all energy losses, thus, the required energy will depend on
the following 4 main energy losses and benefits (see energy distribution example in

Figure 8.3.):

- Transmission — heat transfer through building elements (walls, windows, doors,

floors, roof);

- Air exchange - the heat transferred through ventilation, infiltration and any other

air exchange;

- Solar gains — The benefits of solar radiation both through glazed surfaces

(windows, doors, etc.) and opaque surfaces (walls, roofs, etc.);

- Internal source gains — inhabitants, devices and lighting, hot water and hot water
supply systems, processes and objects, etc.
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Figure 8.2. An example of building energy balance distribution

In addition, it is need to be taken into account that the necessary energy can be
viewed by 2 different ways (cut views):

- By building areas — any building can be divided into one or more dependent or
independent areas, each defining its own conditions (indoor temperature, air
exchange, etc.);

- By building engineering systems — any building may be serviced by one or

more engineering systems, providing energy for heating, cooling, ventilation, hot
water, etc. (see example of building engineering system in Figure 8.4.).
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Figure 8.3. An example of a building engineering system — a heat pump unit that
combines heating, ventilation and hot water production into a single easy-to-handle unit;
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everything goes around the air: it both transmits heat and serves as a heat source for the
heat pump (on the exhaust air side)

Therefore, in order to perform building energy efficiency assessment, such data as
building geometry and building structures, engineering systems, their purpose and utility,
climatic and environmental data, indoor temperature data, etc. are required.

For existing buildings, there may also be used energy consumption measurements,
which should also be taken into account when calculating building energy performance
assessment —measurement data can be compared with the calculation data and refine
and calibrate the required parameters.

8.2.2. Building energy performance procedure and standards

In Europe, the procedure and methods for calculating the building energy
performance are defined by the European Commission standard "Energy performance of
buildings" (the standard also describes and explains calculations for various special
cases, such as thermally related building areas, simple hourly calculations method,
building blocks for solar gain, etc.). The building energy efficiency calculation procedure
consists of the following steps (see Figure 8.5.)

- Choice of calculation method — one of the calculation methods should be
chosen: season, monthly, simple hour or dynamic simulation;

- Definition of borders — the boundaries of conditioned and non-conditional spaces
are defined, building areas, if necessary, define the area inter-between
boundaries, engineering systems;

- Parameter definition — defines the internal conditions, the external climate and
other environmental parameters;

- Choice of time interval — the time interval is selected (year, season, month, hour
or arbitrary);

- Calculation made — the calculation of the required energy is performed for each
time interval and for each area;

- Compilation of results — summarizes the results at time intervals and different
areas, and calculates the required energy through engineering systems, taking
into account losses and additional energy required;

- Calculation of the heating and cooling seasons — based on the aggregated
results, calculate the heating and cooling seasons durations;

- Compliance with the national conditions — if the State defines any additional
conditions, performs their execution.
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Figure 8.4. Building energy efficiency calculation procedure

8.2.3. Building energy performance new standard version and its
features

In 2017, the European Commission has launched a new version of the buildings
energy performance standard for the building "Energy performance of buildings — Energy
needs for heating and cooling, internal temperatures and sensible and latent heat loads —
Part 1: Calculation procedures (ISO 52016-1:2017)". The new standard version has been
significantly restructured compared to its previous version, but it is clearly seen that the
new version focuses not only on the energy efficiency of the building but also on the
comfort level of the building. Highlights are things like air humidity and its latent heat, the
importance of air humidification and dehumidification, the frequency of overheating. The
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methods that will be considered appropriate are also specified - the monthly method and
the new hour method, both of which are based on the building's heat balance.
Consequently, the previous simple hour-based method, which is based on the RC model,
and the seasonal method based on the building's heat balance are no longer in line with
the standard.

8.2.4. Latvian normative documents

In Latvia, this standard is introduced as the State standard, the Law on Energy
Efficiency of Buildings and related MC Regulations

- No.26 "Regulations on energy auditors” — defines the concepts of building
energy efficiency, energy auditors and their role;

- No. 348 (39) "Building energy efficiency calculation method" — specifies the
method of calculation defined by the EC standard for the situation in Latvia;

- No. 383 (504) "Regulations for the Energy Certification of Buildings" - defines
energy certificates for the situation in Latvia (see Figure 8.6.).
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Figure 8.5. Latvia’s building energy efficiency assessment certificate
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8.3. Passive house concept

As a special case, it is definitely worth mentioning the concept of a passive house,
which arose well before the emergence of the concept of nZEB.

At the end of the 1980s, a passive home concept arose — a house that does not
require active power supply. It crystallized from initially expensive and technology-rich
solutions, until they gradually became more practical, technologically simpler, more
environment friendly and more energy efficient. The Passive House Institute was
established with its own standard and a whole movement — certification program,
communes, research, tools and calculating software, etc. Nowadays, the concept of a
passive home has become globally known and one should not underestimate its
contribution to building energy efficiency field, including research and calculate software
development.

8.3.1. Passive house concept and conditions

In order to be considered a building as passive, it must meet the following
conditions:

- The building must be designed in such a way that its energy consumption for
heating or cooling does not exceed 15 kWh/m2 per year OR for its maximum
heating power not exceeding 10 W/m2;

- The building must be designed so that its primary energy (heating, cooling, hot
water supply, mechanical ventilation, lighting) does not exceed 60 kWh/m2 per
year;

- The air exchange coefficient of the building must not exceed 0.6 1/h at a pressure
difference of 50 Pa OR the flow rate of the air should not exceed 0.05 ft3/min.

In 2015, the Passive House Institute took a step further and supplemented the
existing conditions by introducing passive house classes (see Figure 8.7.) based on
additional condition— Primary Energy Renewable (PER):

- Classic — a class that complies with the previous standard and specifies that the
primary renewable energy consumption of the building should not exceed 60
kWh/m2 per year;

- Plus — a class that determines that the primary renewable energy consumption of
the building should not exceed 45 kWh/m2 per year, and also produce at least 60
kWh/m2 per year of primary energy from renewable resources;

- Premium - a class that determines that the primary renewable energy
consumption of a building should not exceed 30 kWh/m2 per year, and
additionally produce at least 120 kWh/m2 per year of primary energy from
renewable resources.
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Figure 8.6. Passive house classification

As you can see, the basic passive house conditions are already far beyond the
conditions of the nZEB concept of Latvia, even not mentioning the newly constructed
passive house classes

8.3.2. Passive house basic principles

Despite the passive house's strict conditions, the Institute of Passive House
suggests some simple solutions to achieve these conditions (see Figure 8.8.):

- Super insulation — the very good (super) and continuous thermal insulation of
building structures is vital; in addition, research and experiments have shown that
the role of heat capacity is even insignificant when there is a very good (super)
thermal insulation;

- No thermal bridges — when building structures are insulated, it is necessary to
prevent the formation of any thermal bridges, thus ensuring the continuity of
thermal insulation;

- Air sealing — it has been shown in studies and experiments that air flow heat
loses can get as much as heat transfer loses, therefore continuous sealing of
building structures is vital, paying particular attention to connection points,
conductors, outlets through sealing and so on;

- Glazing — high attention should be paid to high-quality glazing (eg triple with
selective overlay) and good window frames, which is also usually a window's
weakness;

- Location — in studies and experiments it has been proved that through glass
surfaces there can be more net energy gain than loses annually (Solar gains), so
when designing a building, the glazed surfaces should be maximally projected on
the southern side of the building to obtain more effective solar heat, providing
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shading (natural or artificial) during the summer, in order not to overheat the
building;

- Ventilation with recuperation — since the building is very well insulated and
sealed, air exchange must be controlled with a high-quality ventilation system,
which also provides ventilation heat loss recovery.
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Figure 8.7. Passive house basic principles

In addition to these basic principles, there are many other suggestions that have
proven themselves in practice, for example:

- Incoming air preheating in grounded ventilation pipes;

- Simplification of the building geometry to reduce the building volume and surface
area ratio;

- Use of concrete floor for light building constructions (timber) in order to increase
the heat capacity of a building;

- Planting the deciduous trees on the southern side for natural shade during the
summer period and for gain Solar energy in winter;

- etc.
8.3.3. Passive house at summer

Although the basic principles of a passive house are primarily intended to reduce
the energy consumption of heating, it is equally important to reduce the energy
consumption for cooling in the summer season. Passive house is designed in such a way
as to maximize the Sun gains, with its large glazed surfaces on the south side. This
solution, without additional conditions, will quickly lead to overheating during the summer
period. In order to reduce the possibility of overheating during the summer period,
Passive house recommends the basic principle of "Location", i.e. use the environment to
ensure natural shadings (for example, leafy trees will create shading during the summer,
allowing to use Sun gains in the winter) or artificial shadings (for example, knowing that
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the Sun is higher in the summer than in winter, special skylights can be designed to
provide shading right in the summer). Additionally, moments when the outside
temperature is low enough to reduce the indoor temperature can be used, for example,
ventilation with opening of windows (especially efficient drainage) or night-time ventilation.
Here are some of the suggestions that should be considered when designing passive or
nearly zero energy buildings (see shading protection example in Figure 8.9.):

- Place (good access to the Sun light and at the same time protection against the
western Sun light in the summer; during the summer, winds are possible; during
the winter winds are limited);

- Direction (the longest facade of the building facing the south, limited influence of
the western facade in the summer);

- Window position (maximize positioning to south, coating, which ensures that the
Sun gains are possible for low winder Sun but reflects the summer's high Sun
radiation);

- Shading (overshoes and exterior blinds that ensure the Sun gains are possible for
low winder Sun but reflects the summer's high Sun radiation);

- Layout of rooms (most commonly used rooms are designed on the southern side
for maximal usage of natural light);

- Very good thermal insulation (according to the climate, reduces heat loss in winter
and overheat in summer);

- Air sealing (continuous barrier to reduce heat loss in winter and overheat in
summer);

- Ventilation (good air quality, heat recovery for maintenance of good temperature
both in summer and in winter);

- Thermal mass (smoother internal climate, reduces overheating possibilities, heavy
structures have a high thermal inertia, in the case of light constructions concrete
floors with high thermal inertia must be used);

- Use of the external environment (leafy trees form shading in summer, allow the
Sun gains to be used in the winter, the forest can protect from the western Sun in
summer, other buildings can serve as shading, etc.).
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Figure 8.8. Shading that protects form the summer Sun and at the same time allows to
use Sun gains in winter

8.4. Building energy performance data

When assessing the energy performance of a building using the energy balance
method, at least the following data is required:

- Climate data and building basic data;
- Building areas and their geometry;
- Building engineering systems.

As a result, for each selected time interval, there can be calculated the required
energy and its distribution (heating, cooling, mechanical ventilation, hot water supply and
lighting), the duration of the heating season, as well as the level of comfort in the building
(frequency of overheating, relative humidity, etc.) is determined. In addition, an
independent expert can prepare building energy performance improvements.

8.4.1. Climate data and building basic data

Depending on the geographic location of the building, its energy efficiency can
change significantly (with other data are the same), for example, it will need more energy
for heating in the coldest climate zone, and in the warmer climate zone it will need more
cooling energy. The energy performance of a building requires at least the following
climatic data:

- Qutdoor temperature;

- Radiation of the Sun along the directions (north, east, south, west and horizontal
directions).

In addition to the climate data, the basic data of the building are required, some of
them may be determined by the specific national laws, in the case of Latvia, the following
basic data of the building are required:

- Desired indoor temperature range (according to comfort level);

- Building condition, type and characteristics;
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- Compliance with the minimal building energy performance level for heating;

- Compliance with nearly zero energy building properties (compliance with the
requirements of the microclimate to the requirements of the regulatory
enactments, the building systems provide at least 75% of the ventilation heat loss
during the heating period and at least partially ensure the use of renewable
energy, the building does not have low energy fossil heating equipment).

8.4.2. Building areas and their geometry

Any building may be divided into one or more areas, each with its specific
parameters and geometry, i.e. building elements. Consequently, each of the areas
requires the following data:

- Area construction parameters (type of use, construction material, heated floor
area, space volume, conditions between areas, if necessary);

- Area ventilation parameters (air exchange rate, operation time, efficiency for
ventilation with heat recovery, or inlet temperature, if different from that indicated
in the climate data);

- Area internal sources parameters (heat fluxes from the inhabitant, lighting and
appliances, hot water systems, processes and objects, heating, air conditioning
and ventilation, etc.);

- Area heating and / or cooling breaks and "holiday" modes;

- Area building elements parameters (type and direction of building element, area,
heat transfer coefficient, linear and point thermal bridges, temperature outside the
building element if different from the climate data given);

- Solar influence parameters on the area building elements (for opaque building
elements — absorption coefficient for solar radiation; for transparent building
elements — parts of frame and glazing areas; glass transition coefficient);

- Area building elements shading parameters (shaded projection area, shading of
external obstructions, other shadings, including shadows with portability or timing
conditions).

To assess the thermal transmittance coefficient of building construction, it is
necessary to know which materials it consists of, what their layers and structure is. In the
case of a building structure consisting of homogeneous layers, such a building
construction is called homogeneous, otherwise the building structure is called a
heterogeneous. In addition, the heat transfer coefficient of a building construction can
also be affected by fastenings, air slots or interlayers in it, the direction of the heat flow.
Taking all this into account, an independent expert can calculate the thermal
transmittance coefficient of each building construction.

In some cases, the Latvian legislation stipulates the calculation of the heat transfer
coefficient of building structures using a specially designed calculation:

- Roof construction;
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- Type of floor and / or cellar;
- Existence of an adjacent unconditioned space;

- etc.
8.4.3. Building engineering systems

Engineering systems provide buildings with the energy they need for heating,
cooling, mechanical ventilation, hot water supply and lighting. For each of the engineering
systems, the following data is required:

- Inlet energy parameters (supplied from the outside or produced within the system,
whether it is basic or additional energy, energy carrier / source, current or planned
consumption);

- Outlet energy parameters (is it primary or cogenerated energy, target of energy
source, efficiency or COP, correction of climatic conditions of consumption, if
required).

8.4.4. Building energy performance assessment’s results

As a result of the energy efficiency assessment of the building all the necessary
information is obtained, on the basis of which the independent expert carries out further
activities — prepares recommendations for improvement of the energy efficiency of the
building, assesses the level of comfort of the building. The result is the following:

- Assessment of the required energy and its distribution, their maximum capacity
(for heating, cooling, mechanical ventilation, hot water supply and lighting);

- Energy assessment for each engineering system;
- Assessment of primary energy and carbon dioxide emissions;
- Building compliance with minimum energy efficiency requirements;

- Conformity of the building to requirements of nearly zero energy buildings.
8.4.5. Building energy performance improvements

If the building does not meet the desired or required energy efficiency requirements,
an independent expert can make recommendations for improvements in the energy
performance of the building, which can improve any of the energy efficiency parameters:

- Parameters characterizing the building (specific heat loss coefficients of the
building envelope and the ventilation heat loss of the building, thermal energy
recovery, air exchange ratio);

- Assessment of the required energy and its distribution, their maximum capacity
(for heating, cooling, mechanical ventilation, hot water supply and lighting);

- Heat gains, renewable and primary energy (internal and solar gains, energy from
renewable sources, primary energy);
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- Carbon dioxide emission assessment;

- Comfort level in the building.
8.4.6. Building comfort level

Nowadays, raising the level of energy efficiency of the building and not thinking
about the comfort is not enough, because what would it be the point from a nearly zero
energy building if inhabitants were not able to stay there. That's why the new standard
version of the energy efficiency of the European Commission building highlights the level
of comfort in the building, with particular emphasis on things like air humidification and
dehumidification, overheating, etc.

The internal climate, like the outside one, is determined by temperature and
humidity, it is therefore important that these two parameters be in the optimal range. In
addition, the internal climate determines not only the level of human comfort, but also
affects the longevity of building structures, the mold formation, etc. The level of comfort is
characterized by criteria such as:

- Daily temperature fluctuations;
- The frequency of overheating during the summer season;
- Maximum moisture and dew point;

- Excessive moisture frequency.
8.5. Existing software

As already mentioned, the building energy performance assessment is calculated
according to the defined procedure. Nowadays, there are many calculation software that
provides both a fully-fledged building energy performance assessment procedure and just
a part of it, but in a substantially more detailed way. Technological software is also
implemented in a variety of ways - from Excel based to modern web-based solutions.

8.5.1. Passive House Planning Package (PHPP)

A program for calculating the building energy efficiency assessment developed and
certified by the Passive House Institute. The world's most popular software for passive
house designing.

Designed as Excel-based software, it currently has version 9.6 and offers the
following features and limitations:

- Address: http://passivehouse.com/04 phpp/04 phpp.htm;

- Quite comfortable user interface with input parameters based on practice;

- Data constraints due to Excel based solution (maximum building elements,
shading, etc.);

- Contains the list of certified components of the Passive House Institute;

- Supports a full evaluation of the building energy performance assessment;
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- Supports any climatic data, however, this data should be defined by the user
himself;

- Supports only one building area;

- Supports only homogeneous constructions;

- Supports only some defined internal heat benéefits;
- Supports the definition of primitive improvements;

- Supports practice parameter based summer outcomes calculations (ventilation,
overheating, cooling capacity and capacity);

- Supports specific engineering systems (solar collectors and panels, electricity
consumption planning, heat pumps, water boiler);

- Generation of a certificate of support according to the Passive House Institute.
8.5.2. DesignPH

Passive House Institute developed software for building geometry construction and
material data preparing as input data for PHPP.

Designed as a Google SketchUp plugin application, it currently has version 1.5 and
offers the following features and limitations

- Address: http://passivehouse.com/04 phpp/04 phpp.htm;

- Building geometry construction and building elements;
- Very convenient data preparation using Google SketchUp;

- Data preparation for PHPP format.
8.5.3. EFA

“PAIC” Ltd developed software for calculating the building energy performance
assessment. The program is designed in accordance with Latvian legislation but is no
longer updated in accordance with the latest Latvian laws and regulations.

Designed as an Excel-based software, at the moment it has the 2.0 version and
offers the following features and limitations

- Designed specifically for Latvian normative acts and climatic data (no longer
complies with current regulatory enactments);

- Quite comfortable user interface;

- Data constraints due to Excel based solution (maximum areas, building elements,
shading, etc.);

- Supports partial calculation of the building energy performance assessment (does
not support engineering systems);

- Only 3 building areas supported;
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- Does not support construction design;
- Does not support definition of improvements;
- Does not support the presentation of the summer period results;

- Generation of a certificate of support in accordance with Latvian regulatory
enactments (no longer complies with current regulatory enactments).

8.5.4. Heatmod

“PAIC" Ltd developed comprehensive software for calculating the building energy
performance assessment. Designed and maintained in accordance with Latvian
legislation and climatic data.

Designed as a web-based software, it currently has version 6.3 and offers the
following features and limitations

- Address: http://www.heatmod.lv;

- Convenient user interface with extensive features;
- Does not contain artificial restrictions, as in the case of Excel based software;

- Contains the database of materials corresponding to the regulatory enactments of
the Republic of Latvia;

- Supports a fully-fledged calculation of the building energy performance
assessment, in addition to complying with Latvian regulatory enactments;

- Supports climatic data of Latvia;
- Supports several building areas;

- Supports homogeneous and heterogeneous structures (including temperature
curve);

- Supports a wide range of internal heat benefits;

- Support the definition and comparison of improvements;

- Does not support the detailed outcomes of the summer period;
- Supports the flexible definition engineering systems;

- Support the generation of a certificate in accordance with Latvian regulatory
enactments.

8.5.5. “www.energoauditors.eu” web-based software

Software developed by Kalvis Ozolins for primitive calculation of the building energy
efficiency assessment based on heat loss through construction and ventilation.

Designed as a web-based software, it currently has the 1st version and offers the
following features and limitations

- Address: http://www.energoaudits.eu/energoaudit online/;
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- Convenient user interface with some options;

- Only a few materials and window types are supported,;

- Supports a limited and rough estimate of the energy performance of a building;
- Supports primitive homogeneous constructions;

- Does not support the definition of internal heat gains and solar gains;

- Supports the definition and comparison of primitive improvements;

- Does not support the detailed outcomes of the summer period;

- Does not support the definition of engineering systems;

- Supports the creation of a primitive certificate for own usage only.
8.5.6. Building structure thermal technical analysis

The heat engineering analysis of the building structure (temperature, pressure,
humidity, dew point, etc.) software developed by Sandris Liepin$. Designed in accordance
with Latvian regulatory enactments.

Designed as desktop application, it now has the 1st version and offers the following
features and limitations

- Download by: http://www.energoauditors.com/lejupielades-programmas;

- Convenient user interface with extensive features;

- Contains the database of materials corresponding to the regulatory enactments of
the Republic of Latvia;

- Supports building construction creation (walls, roofs, ceilings, floor, etc.) and
thermal engineering (temperature, pressure, humidity, dew point, etc.);

- Contains the database of materials corresponding to the regulatory enactments of
the Republic of Latvia;

- Supports up to 14 layers of construction;
- Supports climate data of Latvia, definition of climate data;

- Supports homogeneous and heterogeneous structures.
8.5.7. Simple building energy efficiency calculator

"DAEG" Ltd developed software for simple calculation of the building energy
efficiency assessment, which is intended for some typical types of multi-apartment
buildings in Latvia to estimate the approximate cost of their improvements.

Designed as desktop application, it now has the 1st version and offers the following
features and limitations

- Download by: https://www.energoefektivitate.com/energoefektivitate/vienkarSotais-
energoefektivitates-kalkulators;
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- User-friendly interface with minimal capabilities;

- Supports a primitive and rough estimate of the energy performance of a building
only for some typical multi-apartment building types in Latvia to estimate the
estimated cost of their improvements.

8.5.8. Building energy efficiency calculator

ZREA (Zemgale Regional Energy Agency) developed software for simple
calculation of the building energy efficiency assessment, which is designed to estimate
the cost of improvements to a multi-apartment building in Latvia.

Designed as desktop application, it now has the 1st version and offers the following
features and limitations

- Download by:

http://www.zrea.lv/Iv/energoefektivitate 168/eku energoefektivitates kalkulators
581;

- User-friendly interface with minimal capabilities;

- Supports an estimate of the cost estimates of the estimation of energy efficiency
estimates and their improvements in the primitive and rough multi-apartment
building in Latvia.

8.5.9. Rockwool web-based calculation software

Rockwool Ltd. developed software for simple calculation of the building energy
performance assessment.

Designed as a web-based software, it currently has the 1st version and offers the
following features and limitations:

- Address: http://www.rockwool.lv/palidzet/programmas/energija/;

- User-friendly interface with minimal capabilities;

- Supports a primitive calculation of the building energy resource consumption.

8.5.10. EDSL Tas

"EDSL" Ltd developed dynamic simulation calculation software, which is designed
for 3D simulations for heat engineering analysis.

Designed as desktop application, it currently has the 9.4.1 version and offers the
following features and limitations

- Address: http://www.edsl.net/main/;

- Convenient user interface with extensive features;

- Dynamic simulation calculating program for 3D simulations for thermal analysis
(2D projections, etc.);
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- Supports any climatic data, however, this data should be defined by the user
himself;

- Supports complex geometry, design and process assignments and research;
- Heating and cooling energy and power determination;
- Supports complex ventilation types;

- Supports simulation and comparison to real data.
8.5.11.  Other software

In essence, for calculating the building energy performance assessment, either full
or a part of it, any dynamic simulation program that supports thermal physics can be
used.

8.6. Conclusions

Despite the fact that the process of calculating the building energy performance
assessment is well described, there are very few high-quality software products that
provide this process in its full implementation. There might be many reasons for this, but
one of the most significant reason seems to be the impact of the Passive House Institute.
Passive home concept has become so popular that it is been introduced in many parts of
the world, and in turn, to certify compliance with the passive home concept, all
calculations must be carried out with the certified PHPP software. This creates a kind of
monopoly situation on the global market for the appropriate software, as it is easier to
target specific country climatic data and to use existing software than to create a new
one.

Latvia's situation is quite successful in the sense that historically several building
energy efficiency assessment software were developed and still maintained, resulting in
the current availability of a fully-fledged Heatmod product, which complies both with
Latvian regulatory enactments and with the climatic conditions of Latvia. In addition, there
is a very promising product for heat engineering analysis of building structure developed
by Sandris Liepin8. Together, they support major of cases for building energy efficiency
assessment in Latvia.
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