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nepioj] CIOCTEPeKEeHb, a TaKOXK PO3paxoBaHi emmipuyHi imoBipHOCTI mepeBuieHHs ['JIK sk
BITHOIIICHHSI KUIBKOCTI BHUMaAKiB, ko C;>[/[K; n0 3arajipbHOTO 4YHCIa BUNAIKIB. Bemmumam
I'IK 3acTocoByBaJIUCh Ui pUOOrOCHOAAPCHKOro Mpu3HadeHHA. Beboro Oyno mocmimxeno 20
pEYOBHH. 3a TaKUMHU PEYOBHHAM SK PO3UYMHEHUH KHCEHb, a30T aMOHIWHUI, a30T HITpaTHUH,
dbocdaru, HaTpiil, KanbLii, XJIOpUIH, CyTb(haTH Ta HAPTONPOIYKTH 3a MOCHIIHKYBaHUN MEpioj
nepesunienb  ['JIK  we  cmocrepirasiock.  Haitbinpmimmu — 3a0pynHoBadyamMu st
puborocnonapcskoro Bukopuctanus y (1,1-10) TJIK € xpom, 3aBHCIi pEYOBHHH, MAaHTaH,
XimMiuHe crioxuBaHHS KHCHIO (> 50 %) Ta Migp, a30T HITPUTHUH, (EHONH, TUHK, Oi0NOTiYHE
CIOXXHMBAHHS KUCHIO 3a 5 1110, 3aimizo (20-50 %).

Bucnosox. Exonoriuna ooctaHoBka y myHKTI p. JyHaii - M. Busnkose 3a 2009-2018 pp. Oyna
«HATIPYKEHOIO» JUIsl PUOHMIITBA, CIIOCTEpIiraivcs onauHuyHI Bunagku nepeumieHs ['JIK mo 50
pa3 mo MiIi Ta MaHTaHy, B OKpeMi MEepioAM EeKOJIOTiYHa OOCTaHOBKA IMOTipIIyBajach [0
KKPUTHUYHOI».
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PITMY, BBM, 2011. - 448 c.
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Abstract

The development of technologies, the research for new energy sources and the increase of
energy efficiency of buildings is a topic that will be relevant for the coming decades. As an EU
member, Bulgaria accepted in 2015 “The National Nearly Zero-Energy Building Plan 2015-
2020 (NPSBNPE)”, according to it such a building is considered to be a building that meets the
requirements: the primary energy consumption of the building to meet class A on the scale for
this class category and not less than 55% of the necessary supplied energy for heating,
ventilation, cooling, lighting and hot water supply to be from RES.

This report discusses the task of circulating fluid flow glazing suitable for building facade
and interior walls. The aim of the project is the to study the movement of the fluid in the glazing
and its behavior in different weather conditions. The behavior of the fluid in the glazing will be
studied and thus information can be obtained on how to control the technical parameters of the
glazing to ensure comfort in the building. The problem of fluid movement in a double-glazed
unit will be solved both theoretically on the basis of computer simulations and experimentally, as
the respective experimental installation is now under scientific research.
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Introduction

In the modern architecture, the area of the glazing is getting bigger and bigger, and this leads
to an increasing influence of the windows on energy efficiency of the buildings. A huge amount
of electricity is consumed to provide a comfort room temperature through air conditioning.
Instead of this advance glazing technologies and materials can be used to reduce buildings
energy demands and improve indoor environment.

While trying to solve this problem arose the idea of an adaptive envelope based on glazing
with an inner water circulation with the proposal of creating a better internal environment. This
type of window is called Water Flow Glazing (WFG), which is composed by at least one fluid
chamber in which the fluid is able to circulate in and out of the chamber. This water chamber is
intended to absorb radiative energy and transport heat flow.

This water chamber is connected in a close circuit with a hydraulic pump and a heat
exchanger. The flow rate of this circuit is governed by switching on and off a hydraulic pump.
Depending on the spectral characteristics of each layer of the glazing, solar radiation is absorbed
and later this heat is transported by the water in a close circuit.

The glazing units developed within the InDeWaG project use circulating water in the
chamber between the glass planes to capture solar radiation and transport the generated heat
through a pipe system to be used for different purposes such as heating, preheating, domestic hot
water and others. Via a circulation of heated or cooled water within the glass chamber in the
window the whole facade may act as either a heating or cooling device. Demonstrator’s activity
shows technical feasibility in a near to operational environment. Implementing passive and
active strategies minimize the use of active HVAC systems, taking advantage of the available
natural resources such as solar radiation, thermal variability and daylight.

The use of such a system will allow maximum utilization of daylight and indoor comfort in
the room. the fluid in the transparent glass-blades transforms the passive glass facades into active
solar collectors. The heat from the heated fluid in the glazing can be used by the heating and
cooling systems.

The double-glazed window with circulating fluid flow is a vertical-shaped module with
dimensions of 1.3 m x 3 m, suitable for a facade element of the office buildings. It consists of
triple glazing with two chambers (fluid chamber and argon chamber) and a modular aluminum
frame. Each module includes its own pump and heat exchanger, which make the individual
elements of the module independent. Each module can work independently and in a system,
which is an advantage in the design of buildings and in the construction process. The circulation
pump provides flow rates in the glazing up to 8 I/min. The facade system and its components are
assessed for functionality, service life and interoperability.

Facade application and lighting

Double-glazed windows can be used as fagcade elements and / or internal partition walls
(ceilings and walls) and completely replace the existing facades with their mechanical and
thermal characteristics. The technical characteristics of the facade can be actively controlled in
order to achieve the best energy parameters. Another main advantage of the facade modular
glazing is the increased natural lighting of the interior spaces due to their large size. This also
reduces the energy for lighting and reduces the cooling costs caused by the lighting. With the
achieved energy savings, the buildings can meet the criteria for LNG.

Heating, ventilation, air conditioning (HVAC)

Modular glazing is an important part of the building's HVAC system. The costs associated
with the standard HVAC system can be covered 100% if the common partition walls are
replaced with fluid glazing. Thanks to the high absorption of infrared radiation from these facade
elements, the peak loads of the conventional cooling system can be significantly reduced by up
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to 30% less installed nominal cooling capacity - without the use of mechanical solar protection.
(for example, blinds). The excess heat generated by the glazing can be used for domestic hot
water (DHW) and to improve the operation of the heat pump in the HVAC system of the
building.

Renewable energy sources

Facade glazing windows function as transparent solar collectors with low working
temperature, and their efficiency is relatively lower compared to conventional solar collectors
(less than 40%). This is due to the facade orientation and vertical installation, as well as their
transparency, but their installation on large areas leads to generation of a sufficient amount of
energy.

Mathematical and simulation models have been developed to predict the behavior of the
glazing unit, as well as to optimize the modular unit and its components. These models cover all
physical processes - heat transfer, fluid flow dynamics, optical and structural behavior, as well as
environmental impact and are based on in-depth research and modern methods for computer
simulation.

Result

The project aims to technical innovation, introducing a new, disruptive building envelope
system which has at least 15% building cost reduction potential and could be brought to
industrial ripeness.

This project can be seen as a pioneer example to promote collaboration between researchers
and companies in the Bulgaria and Europe, their ideas and knowledge to achieve the best
available solution for this problem.
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