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THE ANALYSIS OF FORCED-AIR AND EXHAUST
INSTALLATIONS WITH HEAT RECUPERATING

The problem of energy saving concerns, in particular, the agro-industrial complex, where a significant share
of energy resources is spent on power supply, heating of heat carriers for various technological needs, lighting
workshops, so the use of the most effective energy-saving tools and methods in this area becomes an urgent
task. One of the forms of energy saving and creating optimal working conditions for maintenance personnel,
as well as efficient storage of equipment at service enterprises is maintaining a comfortable temperature and
humidity microclimate. To create these conditions, supply and exhaust systems with a heat recuperator can be
used. Modern building materials can reduce the heat loss of the building and at the same time make them air-
tight, disrupting air exchange. Supply and exhaust units with a heat recuperator restore air exchange without
extra costs for heating fresh air, in turn, recuperators can reduce a significant share of losses in heating air.
This article deals with the design of industrial supply and exhaust units with a heat recuperator for heating air

in the premises of technical service enterprises.
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The formulation of the problem. One of the
priority directions of the state policy is the rational
use of energy resources. In particular, the problem
of energy saving concerns the agro-industrial com-
plex, where a large share of energy resources is spent
on power supply, heating of heat carriers for various
technological needs, lighting of workshops and much
more. Therefore, the use of the most effective ener-
gy-saving tools and methods in this field becomes an
extremely urgent task.

One of the options for saving energy resources is
the use of the heat recovery (recuperation) method in
ventilation and air conditioning systems in industrial
buildings, including technical service enterprises.
This method is applicable both in the cold season for
heating and in warm for conditioning. Recuperation
in ventilation systems is a process where incoming
cold supply air is heated by exhausted air.

At present, a number of supply and exhaust units
with heat recuperation from the following companies
are produced: Daikin (VAM series models), Systemair
(VX series models), Ecoterm (UVRK series models),
etc., but as rule, with two types of recuperator (rotor
or plate structure) [1]. In the plate heat exchanger,
in contrast to the rotary heat exchanger, there are no
moving parts, it does not mix the incoming and out-
going air streams, without changing the humidity of
the supply air.

With countercurrent flow organization the plate
heat exchanger alternately heats up and is cooled by
heat-releasing and heat-absorbing air currents, there-
fore the supply and exhaust air must be coordinated
and run simultaneously through it.

The plate heat exchanger performs the function of a
storage mass, one half of which is heated by a warm air
flow, and the other half is cooled by a cold stream flow-
ing in the opposite direction. The air temperature at the
outlet of the heat exchanger is not the same and depends
on the volume of air passing through it, as well as the
outside temperature, the internal temperature and the
humidity of the air. Plate-type recuperator with a reliable
anti-frost protection system (heating of supply air) prac-
tically does not require maintenance (filter change) [2].

The analysis of recent studies and publications.
Analyzing the articles of O.A. Kolyunov, O.P. Iva-
nov, O.G. Martynenko, A.A. Mikhalevich, V.K. Shi-
kova on the system of ventilation and conditioning of
technical service buildings, it was revealed that most
authors pay attention to only one method of ventila-
tion and conditioning, highlighting the disadvantages
and benefits, but there has not yet been a compara-
tive characterization of several types of supply and
exhaust systems, existing and patented today.

The aim of the paper is to consider several types
of supply and exhaust units, existing and patented for
today.
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The exposition of the main material of the
study. Let’s consider some kinds of supply and
exhaust installations.

There is a supply and exhaust system (Figure 1),
designed for heat recovery. It consists of a warmed
case 5, channels for supply 6 and exhaust 8 of air,
in each of which there are air purification filters 4,
a fan 3, chambers 10 with a rotating regenerative
heat exchanger 9, the camera is installed on the roof
of the building on reinforced concrete cup 1 and
represents the case in the form of a parallelepiped,
the walls of which are made of insulated panels
interconnected by high-speed locks, and the base
of the case is a metal frame 11, with the upper part
of the chamber containing a mountain an umbrella
rotary regenerative heat recovery device 9, which
is a retractable frame divided into two cavities by
a partition, in which the supports of the core of the
drum formed by corrugated aluminum foil strips
densely wound on the core 12 are fixed, where the
pulley of the V-belt drive is fixed to the core of
the drum, and the partition of the frame with the
drum fixed on it forms channels for the supply and
exhaust air, in each of which air purification filters
are placed 4.

A supply-exhaust system 1 (figure 2) [3] com-
prising a vent 8 connecting the room to the outside
environment, comprising a recuperator 13, filters 7,
a fan unit 4 comprising an electric axial reversible
fan 3 and electric motor shutters 6, a control unit 5
comprising an input terminal 10 for connecting to an
electrical network, an external grate 2 and a remote
control panel 15, and also contains an air humidity
sensor 11 connected to the control unit, a light sensor
12 connected to the control unit, and the control unit
is located in the fan unit and is complemented com-
prises an output terminal 9.

There is a supply and exhaust system (Figure 3) [4]
with a plate recuperative heat exchanger, which has
inlet and outlet openings for supply air in the casing,
inlet and outlet openings for exhaust air to the respec-
tive exhaust air inlet zones in the unit and exhaust
air outlet from the unit, inlet air inlet filter element,
supply air outlet heating element, condensate drain
pan from the plate-type recuperative heat exchanger,
connected to the control unit bypass valve, the supply
and exhaust fans.

A distinctive feature of the installation is that the
bypass valve is located between the exhaust air exit
zone of the plant and the exhaust air inlet zone to
the plant with the possibility of circulating exhaust
air through the plate recuperative heat exchanger in
a closed loop when the bypass valve is open in the
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defrosting mode of the plate heat recovery unit, con-
trol is connected to the supply fan with the possibility
of switching it off in the indicated mode. In this case,
the control unit, which is a microprocessor, is con-
nected to the supply fan through the switching means,
and a heating element for the exhaust air is installed
in the housing.
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Fig. 1. Supply and exhaust unit (patent No. 2282794)
1 —acup; 2 — the channel;
3 — the fan;
4 — air purification filter;
5 —a warmed case;
6, 8 — channels for supply and exhaust of air;
7 — air intake;
9 — heat exchanger;
10 — the chamber;
11 — frame; 12 — core.

Fig. 2. Supply and exhaust unit (patent No. 140092)

1 — supply and exhaust system; 2 — external grate;
3 — the fan; 4 — ventilation unit; 5 — control unit;
6 — blinds; 7 — filters; 8 — ventilation duct;

9 — output terminal; 10 — input terminal;

11 — air humidity sensor; 12 — a light sensor;

13 — recuperator; 14 —base; 15 — control panel;
16 — casing
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Fig. 3. Supply and exhaust unit (patent No. 134619)

A supply and exhaust system was designed
(Fig. 4) [5] for ventilation and air conditioning, contain-
ing a housing installed in the through-hole of the exter-
nal wall of the building, the inner surface of the housing
covered with heat-insulating material, a stationary regen-
erative nozzle and a reversible axial fan, differing in the
housing cavity the fact that the unit includes a mobile air
conditioner, and the wall of the body is bifurcated along
its length to form an annular channel between the parts
of the wall having the outlet to the external air atmos-
phere at one end and the muffled end at the other end
thereof, the annular channel being connected to the duct
of the mobile air conditioner through a pipe mounted
in the outer part of the housing wall and having a valve
latch, the housing cavity associated with the outside air
atmosphere and placing by nipples with valves, with an
air heater installed in the cavity of the housing.

In this case, a filter is installed in the cavity of the
housing for the air entering the room, and the ends of
the housing are provided with protective gratings. In
addition, the stationary regenerative packing is made
of corrugated aluminum foil.
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Fig. 4. Supply and exhaust unit (patent No. 127875)

A supply and exhaust device (Fig. 5) [6], compris-
ing a fan unit supplying an air duct, one end of which
is communicating with the atmosphere, and the other
located in the lower part of the ventilated room and
equipped with an air heater, and the exhaust duct is
located in the upper part of the ventilated room, and
its outlet end is provided with a vertical outlet branch,
characterized in that the fan unit comprises a supply fan
positioned at the receiving opening of the supply con-
duit at the supply pipe after the supply fan is divided
into first and second channels so that the cross-sec-
tion of the first does not exceed 0.15 of the cross sec-
tion of the second one, the first channel through the
exhaust ejector being connected to the vertical outlet
of the exhaust duct, and the second channel through
the supply ejector connected to the inlet the heat-re-
ceiving circuit of the heat exchanger whose outlet is
communicating with the vertical downward channel of
the supply duct, in addition, the exhaust duct in front of
the heat exchanger is divided into a third and a fourth
channel. That does not exceed the fourth section 0.15
of the third section, the third channel is connected to
the input of the heat emitting coil circuit whose out-
put communicates with an exhaust suction pipe of the
ejector, wherein the fourth channel is connected to a
suction pipe of the ejector feeder.
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Fig. 5. Supply and exhaust unit (patent No. 102764)

The installation for heat supply, cooling and ven-
tilation of premises, including a heat pump connected
to a storage tank and heat supply pipelines, a ventila-
tion system with supply and exhaust air ducts, is char-
acterized by the fact that it contains a recuperator, a
flat solar collector, external and internal temperature
sensors premises and the device of the control and
management of elements of installation according to
indications of gauges.

A supply-and-exhaust device containing a fan unit,
a vertical ventilation shaft, an exhaust air duct located
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in the shaft, exhaust ducts communicating with the
rooms, and an upper end with a discharge branch that
allows the discharge of outgoing air into the atmos-
phere. Moreover, the device is equipped with a heater
of air supplied to the premises.

Conclusions. Currently, the industry offers a wide
range of supply and exhaust units, existing and pat-
ented for today. However, the most efficient are the
units with a plate heat exchanger, since they do not

contain moving parts, are easy to maintain, do not mix
incoming and outgoing air, and are energy efficient.

The analysis of the constructions of the units with a
plate heat exchanger showed that, as a rule, they differ in
the design of the heat exchanger, in the direction of the
air flow, and in the list of additional equipment. There-
fore, the improvement of the design with the change of
these parameters creates a great potential for increasing
the efficiency of the supply and exhaust systems.
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AHAJII3 ITPUITJINBHO-BUTS KHUX YCTAHOBOK 3 PEKYIIEPALIE€IO TEILJIA

IIpobnema enepeosdepedtcernss Cmocyemuvcs, 30Kpemd, azponpoOMUCIOB020 KOMWIEKCY, 0e 3HAYHA YACKA
eHepeopecypcie sUMpadacmvCs Ha CULO8e HCUBTEHHA, Nidiepie MenIOHOCI8 O/l PI3HUX MEeXHONOSIYHUX Nompeo,
OCBIMIEHHS. MATICMEPEHb, MOMY GUKOPUCTIANHS HAUOLTbUWL ehEeKMUSHUX eHep030epieaiouux 3acodis i mMemoois
Vv yil eanysi cmae akmyanvhum 3ae60annam. OOHicio 3 hopm enepeosbepedcents ma cmeoperis. ONMUMATLHUX
VMO8 pobomu 00CY208)104020 NEPCOHANY, A MAKOXC eheKmMUBH020 30epicautsa MexXHiKu Ha NIONPUEMCIEAx cep-
iCy € RIOMPUMKA KOMPDOPMHO2O MEMNEPANMYPHO-60I0CICHOL0 MIKDOKAIMANY. /[ CMEOPEHHS Yux YMO8 MOJHCYMb
Oymu BUKOPUCMAHT NPUNTUBHO-GUMSIICHT YCMAHOBKU 3 peKynepamopom menna. Cyuachi Oyodisenvhi mamepianu
0aiomu 3mMo2y 3MeHwumy meniosmpamu 0y0ieni i 600HOUAC pOOISAMYb X cepMemuUHUMU, NOPYULYIOUL NOGIMPO0O-
Min. [Ipuniugro-6umsdicHi yCmanosKu 3 peKynepamopom menia 6i0HO8I0I0Mb NOGIMPOOOMIH 6e3 3atieux GUmpam
Ha Nioiepie C8IHC020 NOBIMP, CEOEIO YEP2OI0, PEKVNepamopu 0aroms 3MO2y CKOPOMUMU 3HAYHY YACKY 6Mpam
Ha HazpieanHsa nosimps. Y yitl cmammi po3ensaHymo npucmpii RPOMUCIO8UX NPURIUBHO-8UMANCHUX YCIMAHOBOK 3
pexynepamopom menia 07ist nidiepisy NOSIMpst 8 NPUMIWEHHSIX NIONPUEMCIGE MEXHIYHO20 CEPBICY.

Knrouosi cnosa: senmunsmop, nioiepisau nogimps, NOmMiK NOGIMps, PeKYRepamop NiacCmun4acmull,
TeXHIUHULL cepeic, YCMAH08Ka NPUNIUSHO-8UMAICHA, YIMUNI3aYis menia, inemp, enepeozdepedcents.

AHAJIV3 IPUTOYHO-BBITS)KHBIX YCTAHOBOK C PEKYIIEPAIIUEM TEILJIA

TIpobrema snepeocbepedicenusi Kacaemes, 8 YaCMHOCU, AZPONPOMBIULTIEHHO20 KOMIAEKCA, 20€ 3HAUUMENbHAS
007151 IHEP2OPECYPCOB PACXOOYEMC HA CUNOBOe NUMAHUe, NOO0SPe8 MENIOHOCUMeetll 05l PAZTUYHBIX MEXHON02U-
YECKUX HYAHCO, OC8EUJeHUEe MACMEPCKUX, NOIMOMY UCNOTb308AHUe HAUOONee IPHEKMUBHBIX FHEP2OCOepeatouux
cpeocms u Memoo08 8 OAHHOU 00IACMU CMAHOBUMCSL aKmMyatbHoU 3a0ayetl. OOHOU U3 (hopm dHepeochepedicerus
U CO30aHUsL ONMUMATLHBIX YCI08ULL PAbOmbl 0OCTYICUBAIOUIE20 NEPCOHANA, A MAKice dDPeKmusHo20 XpaneHus
THEXHUKU HA NPeOnpusimusx Cepeuca seiaemcs no00epicanue KoMMOPmMHO20 MeMnePamypHO-61a}CHOCTHHOO
MUKpOKIUMAma. /{1 co30aHUst SMux YCro8utl Mo2ym Obiib UCNOIb308AHbL NPUMOYHO-BLIMSANCHBIE YCTNAHOBKU C
pexynepamopom menia. Cospementvle CmpoumenbHbie MAmepuatbl NO360IAI0M YMEHbUUMb MEenIonomepu 30a-
HUSL U 8 MOJiCe 8peMst OeNarom UX 2epMemutdHbIMU, Hapyulas 6030yx000men. TIpumouHo-8bimsaicHvle YCMaHO8KU ¢
PEKYnepamopom menia 80CCmManagIueaion 6030yX000MeH 6e3 TULHUX 3ampam Ha NO00ZPes C8exHce20 6030yXd, 8
CB0I0 OUepeddb, peKynepamopsbl NO3EONAIOM COKPAMUMb 3HAYUMETLHYIO 000 NOMePsb HA HA2pes 8030yxa. B oan-
HOU CIamve paccMOmMpeHo YCMpOUCmEo NPOMBIULTIEHHBIX NPUNOYHO-8bIMSINCHBIX YCIAHOBOK ¢ PEKYNepamopom
mena 07151 N0002pesa 6030yXa 6 NOMEUJeHUSX NPEONPUSINULL MEXHUYECKO20 CePEUCA.

Knrwouesvie cnosa: senmunsamop, nodoepesamend 6030yxa, HOMoK 6030yXd, peKynepamop niacmuHuamoiil,
MeXHUYeCKUll Cepeuc, YCmManoeKa NPUmoYHO-6bIMANCHAS, YMUIUZAYUSL NENad, UIbmp, dHepeocoepedicenue.
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