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Abstract: This article examines issues related to ensuring effective air exchange in a building.
It also discusses how to properly combine and design heating and ventilation systems to minimize
heat loss, ensure effective air exchange, and create a truly comfortable and healthy indoor climate.
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OCHOBHBIE NPUHITATIBI B3AUMOJIEMCTBUS OTOILIEHUS C CACTEMOM
BEHTUJIALIMU B XOJTOJHOE BPEMSA I'OJJA

AHoTanusi: B cratee paccMOTpeHBI BOIPOCHI CBsi3aHHOE obOecreueHue 3(P(HEKTUBHOTO
BO31yXooOMeHa B nomerieHue. Kak MmpaBUIbHO COBMELIaTh a TAKXKE MPOEKTUPOBATH CUCTEMbI
OTOIUICHUS W BEHTHJISIMH, 4TOOBI MUHUMH3UPOBATh MOTEPH TEIUIa, 00ecreunTh YPPEKTUBHBIN
BO3yX000MEH U CO3JaTh B JIOME IeHCTBUTEIBHO KOM(OPTHBIN U 3/10POBbIIl MUKPOKJIUMAT.

KuroueBoe cjioBo: DHeproshheKTUBHOCTh, BO31yX000MEH, MUHUMH3UPOBATh, MJIAHUPOBKA,
COBMENIaTh, MHTETPAIU, TETITION30JISIIIHS, MUKPOKINMAT.

Integrating heating and ventilation systems isn't just a trendy trend, it's a vital necessity.
Ineffective ventilation in winter can lead to significant heat loss. Ventilation, especially during the
cold season, can lead to a drop in indoor temperatures even when the air inside the home is a
comfortable 22°C. The ventilation system expels this warm air outside, where the temperature can
be significantly lower, for example, -15°C. In exchange, cold air from outside enters the room,
which, of course, needs to be heated.

The problem is that traditional ventilation systems often rely on exhaust. Every time the
ventilation system "refreshes" the air in a room, we lose some of the heat used to warm it. In other
words, they simply expel heated air from the room, replacing it with cool air from outside. As a
result, we experience constant heat loss and, consequently, increased heating costs. Furthermore,
ineffective fresh air supply can lead to uneven humidity levels in rooms, condensation, mold, and
other unpleasant phenomena that negatively impact our health and well-being.

In this article, we'll look at how to properly integrate heating and ventilation systems to
minimize heat loss, ensure effective air exchange, and create a truly comfortable and healthy
indoor climate.

One of the most important ways to save energy is to use ventilation systems equipped with
heat recovery. Modern heat recovery units can "recover" most of the heat from exhaust air,
warming the fresh air flow from outside. Essentially, the heat recovery unit captures heat from the
exhaust air and transfers it to the fresh air entering the room. This reduces the load on the heating
system and results in significant energy savings. The level of savings can reach up to 80%
compared to a ventilation system without such heat recovery.
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It's important to properly calculate and select ventilation equipment to avoid pumping
excessive air volumes and venting excess heat. The amount of air entering and exiting the room
should be precisely the volume required for ventilation. Air quality sensors, such as humidity
sensors, CO: sensors, VOC sensors, and others, can help with this. Using modern automation
systems with the ability to manage them via a smartphone or PC app can further reduce costs by up
to 30%.

It's also important to pay attention to the thermal insulation of ventilation system components
and ducts. For example, if ventilation ducts pass through spaces with large temperature differences
(such as an uninsulated attic), without proper insulation, these areas will become "thermal
bridges." Tight fit of materials and the absence of cracks also help prevent unwanted infiltration,
when warm air escapes through gaps and cold air enters from outside.

To achieve maximum energy conservation and reduce heating costs when creating ventilation
systems, professionally designed and expertly installed engineering systems are essential. It is at
the design stage that key technical decisions are made that will impact comfort and energy
efficiency during subsequent operation.

Below, we recommend a number of interrelated factors, highlighting the key aspects
of optimal design and installation of heating and ventilation systems:

Space size and layout. The size and configuration of the building or space determine the length
of air ducts, the installation locations of heating devices, and the location of ventilation ducts.

* Heat loads. Different areas of the building may require different heating intensities due to usage
patterns, the number of occupants, the type of building materials, and insulation.

* Nature of use. Residential, office, or industrial spaces have different air exchange and
temperature requirements. For example, in industrial spaces, it is important to ensure proper
contaminant removal, while in residential spaces, optimal humidity levels and air quality are
essential.

* Optimal placement of air ducts. Ventilation lines should be laid to minimize duct length,
reducing airflow resistance and energy consumption for pumping it.
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* Consider the installation locations of heating devices. Heating equipment (radiators, convectors,
underfloor heating, etc.) should be positioned to ensure uniform heat distribution. Avoiding areas
with high humidity or risk of surface overheating is recommended, as well as considering safe
installation and accessibility for maintenance. Through meticulous calculations performed by
specialists, the optimal number of ventilation points, the type and capacity of heating equipment,
and process automation methods are determined. To achieve maximum energy efficiency and
comfort, it is important that all system elements operate smoothly.

* Integrated control units. Modern integrated systems allow you to connect heating boilers, heat
recovery units, air conditioners, humidifiers, and other equipment into a single network. This
allows you to establish precise operating algorithms, such as allowing a ventilation unit to reduce
or increase airflow during heating or cooling.

» Automated modes. Configuring the system for specific scenarios (night mode, occupancy, peak
hours, etc.) allows you to save energy without compromising comfort.

Monitoring of indicators. Temperature, humidity, and CO: sensors can work in conjunction with
control devices and regulate system operation in real time. This helps respond to changes in
operating conditions (the presence of people in the room, changes in outside temperature, etc.).

» Smart home integration. Heating and ventilation control is often included in comprehensive home
automation systems. This allows you to control the microclimate remotely (via smartphone or
tablet), receive notifications about malfunctions, and promptly respond to deviations from set
parameters.

Experience from many large construction projects shows that investing in proper design
documentation and an integrated management system allows for the recoupment of modernization
costs within 3—5 years due to a significant reduction in energy consumption.
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