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Iicns cucTem onajieHHs1 Ta 0X0JIOKEHHSI, CHCTEMH I'apsiuoro BOJAONOCTAYAHHS € IPYTUM 3a
BEeJIMYMHOIO CTIO’KMBAaYeM eHeprii B JoMalIHix ymoBax. € 0arato notped i BUKOPUCTAHHS rapsa4oi
BOJAM B OyAMHKAX: TYIIOBi Ka0iHU, BAHHHM, PAKOBHUHM, NMOCYIOMUIiHI i MpajibHI MalIUHU TOLIO. Y
OLILIIOCTI BUMAAKIB rapsiyi cTiuyHi BOAM CKHAAIOTHCS 0e€3MOcCepeHbO B CHCTEMY KaHAami3aumil.
SAximo BpaxyBaTH BCiX CIOXMBA4iB B JIOMAlIHbOMY TIOCHOJApCTBi, cTiuHi BoaM 30epiranTh
3HAYHY YACTUHY CBO€EI NMepBicHOI eHeprii — eHepril, AKY MOKHA 3ATYYHUTH | BUKOPUCTATH. X0JI0THY
BOAY, fIKa MICTUTHCA B BOAOIPiiiHOMY NPUCTPOi, MOKHA TOINEPEeHBO HArpPiTH 32 J0MOMOI0I0
YTHJ1i30BaHOI TeMJIOBOI eHeprii, HANpHUKJIajA, Bodow micas aymy. Temmeparypa Boau, ska
HAIXOAUTDH B 0aK JJIsi Taps4oi BOIH, SIK MPaBWJIo, 0,u3bko 12 °C, a npy BUKOPUCTaHHI eHeprii Bix
rapssyoi Boau 3 BAHHOI a00 MOCyA0MMITHOI MAIIIMHU TeMIIEPATYPY BOIH, IO HATXOAUTH B 30ipHMii
pe3epByap, MokHa 30UIbIUTH 10 23-25 °C. YcTaHOBKA CHCTeM peKymnepanii Teria CTiMHUX BO
3HMKY€ CIIOKMBAHHS eHeprii i, oTKe, BUKWAM NAPHUKOBHMX ra3iB Ta 3arajbHy eHepreTH4Hy
3aJIesKHICTh JOMAIIHBOIO0 rocnoaapcTea. € 1Ba OCHOBHI cr0CO0M OTPUMAHHS TelJa Bil CTiYHUX
BOA 3 ycix JKepes B OyaiBji. BHKOPHMCTAHHS pereHeparopa 3 mnoABiliHUMHM cTiHKaMu a0o
HepereHepaTUBHUI — 3 BUKOPUCTAHHSAM IPOCTOr0 Tena1000MiHHUKA. Tenyio00OMiHHMKH cHCTeMH
KO’KHOTO THIIY JOCTYNHi [/l BUKOPMCTAHHA B OYIiBJSIX. Y LbOMY JOKYMEHTI MiCTHTbCH
KOPOTKHUM O/ CHCTeMH YTWI3alili Temja CTIYHUX BOJ fIK CHOCI0 3HUKEHHSI 3arajibHOIO
CMOKMBAHHA eHeprii B OyAiBJIi, a TAKOK CTAIUIl cHOCi0O YyJI10BJIOBaHHA Ta peKynepanii Temia B
oyniBi.

KirouoBi ci10Ba. Tenja000MiHHHK, TEIL10, BiTHOBJIEHHS, CTiYHi BOIM.

After heating and cooling, water heating istypically the second largest user of energy in
the home. There are a lot of purposes and uses of hot water in buildings - showers, tubs, sinks,
dishwashers and clothes washers etc. |n most cases, these hot waste waters ar e discar ded dir ect
to sewer system. When we take into the account all of these purposes in every households, the
wastewater retains a consider able portion of itsinitial energy — energy that could be recovered
and used. The cold water that is put into a water heating device can be preheated using the
reclaimed thermal energy from a appliance such a shower so that the input water doesn't need
as much energy to be heated before being used in a shower, dishwasher, or sink. The water
entering a hot water tank is usually close to 12 °C but by recovering the energy in the hot
water from a bath or dishwasher, the temperature of the water entering the holding tank can
be elevated to 23-25 °C. Installing a waste water heat recovery systems reduces energy
consumption and thus greenhouse gas emissions and the overall energy dependency of the
household. There are two basic ways how to capture heat from wastewater produced by all
sources in a building and to put it to use - require a regenerator-type double-walled heat
exchanger or a hon-regener ative, straightforward heat exchanger can be used. Heat exchanger
systems of each type are available for use in buildings. This paper contains brief overview of
the waste water heat recovery system as a way of reducing of overall energy consumption in
building as well as sustainable way of capturing and recovering heat within the building.

Key words: exchanger, heat, recovery, waste water.

Introduction. The cost of energy required to heat water in buildings is one of the biggest energy fees
at home after cooling and heating, and considering that most of that energy essentially gets wasted by flowing

307



down the drain. There are a number of uses of hot water in buildings (Fig. 1). Typical activities in every
building as a showers, tubs, sinks, dishwashers and clothes washers have a potencial of effectively recapture
some of that energy. These drain water heat recovery systems we also known as drainline or gravity film heat
exchangers. These exchangers capture energy from waste water and use it to preheat supply water. These
systems are typically installed in the basement as part of the drainage stack, the systems lead to either a hot

water tank or to an appliance that concurrently uses hot water and produces warm wastewater, such as a
shower [1].
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Fig. 1. Uses of hot water in buildings[2]

Drain water heat recovery systems. Selecting of the installation method is a compromise between
the various requirements relating to energy efficiency and performance of the installation. The big
advantage for the application of these systems is application in the new buildings. Process of drain water
heat recovery sytem is depicted on Fig. 2.
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Fig. 2. Process of drain water heat recovery [ 6]

In generally, thera are two basic method of recuperation from waste water:
—  Preheat of cold water for immediate consumption — Fig. 2

—  Preheat of cold water combined withd omestic hot water tank — Fig. 3
Prehesat of cold water for immediate consumption:
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Fig. 3. Preheat of cold water for immediate consumption [ 3]

The advantage of this connection type is that the pre-heating process is still during the water
consumption. Dwell time, when the preheated water is available, is dependent on the length and location of
the pipeline and recuperation panel. This water can be directly connected to the circuit of showers, sinks,
efc. This measure has the reducing effect of hot water consumption. As a result, there is a smaller
proportion of hot water against proportion of preheated water in a mixer tap [3].

Prehesat of cold water combined with domestic hot water tank:

Fig. 4. Preheat of cold water combined withd omegtic hot water tank [ 3]

The second option is to lead preheated water into the pipe connecting the reservoir TV with various
appliances. This installation connection represents the maximum of energy savings for drain water heat
recovery systems. Pipe with preheated water must be still very well insulated against the heat losses [4, 5].

The basic requirement for these systems is that the heat exchanger have to be the closest to
appliances of which utilize waste heat.

Possibilities of conections for drain water heat recovery systems are depicted on fig. 5 and 6.

Fig. 5. Direct connection to one and more appliances|[ 3]

309



Fig. 6. Combined connection with DHW and direct parallel connection to appliances|[ 3]

Conclusion. Energy, which is required to heat domestic water may be reduced by preheating with
waste heat from drainlines. Appliances from bathroom, kitchens and laundries offer the greatest
opportunities for this type of heat recovery. Especialy appliances from kitchens and laundries provide
fairly high water temperatures and schedules are predictable.

The drain water heat recovery systems is a simple and effective method for significantly reducing
the energy needed to produce hot water. Heat recovery from waste water will be more and more important
dueto rising energy prices for reducing of the energy intensity.
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