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Animal houses are buildings with high heat generation inside, and incorporate
intensive ventilation equipment. It therefore seems appropriate to use heat
, recovery systems similar to those used in other types of buildings — domestic
{ or office buildings — because animal sheds often offer better conditions for
f . , economic energy utilisation. This article describes the results of an experiment
' using a regenerative heat exchanger in the ventilation system of a pig-fattening
shed.
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INTRODUCTION

Animal houses are buildings with high heat generation inside, and incor-
porate intensive ventilation equipment. It therefore seems appropriate to use
heat recovery systems similar to those used in other types of buildings -
domestic or office buildings - because animal sheds often offer better condi-
tions for economic energy utilisation.

Through the use of a heat recovery system heat losses of animal houses

by ventilation consequently decrease and can be calculated by the following
equation (1):

e

QA =(My - My . T]R) . Ca . Atje (W) (1)

\ Heat transfer can be effected by different types of heat exchangers, which
; g are classified according to their operating principle as either recuperative or
5 i regenerative. In a direct transfer type heat exchanger, two fluids are separated
‘ by a thin wall (parting plates or tube walls) through which heat flows. This
3” type'of heat exchanger is designated as a recuperative heat exchanger. Ac-

gorqmg to their principle exchangers are classified as direct (plate or tubular)
| lr Indirect (with natural cycle — pipe recuperators, with circulating pump —
‘ amella type exchangers) (Chysky, Hemzal et al., 1993).
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Regenerators are storage type exchangers. The heat transfer surface is of
cellular structure usually referred to as a matrix. The same flow passage is
occupied by one of two fluids. During the flow of hot air through a passage,
thermal energy is stored in the matrix wall. During the flow of cold air
through the same passage later, the matrix wall delivers thermal energy to
the cold fluid. Thus heat is alternately stored and rejected by the matrix wall.
It can be used exclusively for air- to-air heat transfer applications (Kakag
et al., 1980).

In order to have a continuous operation in a regenerator, either the matrix
must be moved periodically in and out of the fixed streams of air as in
a rotary regenerator, Or airflows must be diverted to and from the fixed
matrices as in a fixed-matrix regenerator. Thus for a continuous operation,
a fixed-matrix regenerator has at least two matrices operated in parallel. The
outlet fluid temperatures vary with time in a fixed-matrix regenerator. This
article describes the results of an experiment using a regenerative heat ex-
changer in the ventilation system of a pig-fattening shed.

MATERIAL AND METHOD

The operation of a regenerative heat exchanger was tested on the pig farm.
The ventilation of the building is by two ventilation units, based on an axial
fan and a vertical ventilation chimney (sheet-metal plates) with cross-section
800 mm x 800 mm, passing through the roof (Fig. 1). Each ventilation unit
contains 20 heat-storage plates made from wood-dust/cement material dimen-
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1. Ventilation system of pig-fattening shed with regenerative heat exchangers No. 1 and No. 2
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sions 1250 mm x 750 mm x 8 mm, which are the matrix of the heat regene-
rator.

Special automatic controls of the ventilation system allow two-way rota-
tion of each fan, so they alternately function as follows. On the first cycle
one fan expels air from the building and heats the matrix (storage plates) in
its unit, while the other fan heats fresh air. On the second cycle Ele fans then
operate the other way round, and so on.

The readings were taken during winter when the outside temperatures were
t, = 3.43 to 7.3 °C and the inside temperatures # = 18.00 to 21.7 °C. The
temperatures and humidity of the air were measured by Therm 2246-2 'appa-
ratus, and the air velocities were measured by ALNORG GGA-65P apparatus

All four levels of ventilation performance (a, b, ¢, d) were measured for
each unit operating on the following cycle. 300 seconds air expulsion and
storage of heat in the matrix — 30 seconds fans at rest — 300 seconds of air
intake and heating via the heat exchanger.

First the air velocities were measured in both vertical ventilation chimneys
The air flows for each level of ventilation performance (a, b, c, d) of incomi}rl{.
air to the building V. and of outgoing air from the building V: were (:alculatc:dg
The .temperatures of incoming air after the exchanger f.” and temperature 01;
out51_de and inside the building were measured as well for all four levels of
ventilation performance (from a to d).

The resulting measurements were used to calculate the real efficiency of
the heat regeneration Mg (2) which was achieved with actual air flows V. and
Vi. The tf.lﬁ:orclical efficiency of heat regeneration Mgy (3) which coufd be
achlev.ed if Fhe air flows are equal V., = V; was also calculated. The heat flow
eQRuiz}lned;l‘om .the regenerative heat exchanger is calculated according to
O?ltcoli?,n (,1')- Itdls. SL‘lppc?sed Fha} the density p, and specific heat ¢, of the
beczusegﬂ; ir and incoming air 1s.the sz}me. This simplification is possible,

- e inaccuracy of calcp]atlon using this simplification is low in com-
parison with the inaccuracy of data measured in the experiment.

Mr= (" —t)/ (&t — 1) ) 2
Nev=mg.Vi/V, =) (3)
Or=V, . pa.co.(t. =1) (W) @)

All readij .
first levezlllegS were taken at two levels of dust pollution on the matrix. The
of pollution was after a long period of performance without clean-
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ing (about 14 months) and the second one was for partly cleaned plates (about
50% pollution).

RESULTS

The resulting course of temperature readings t.” of incoming air after the
exchanger relative to time (statistically processed) are described by the loga-
rithmic equations in Tables [-IV.

1. The resulting course of temperature readings t." of incoming air after the exchanger relative
to time (Fan No. 1, badly polluted matrix)

nion o | Lol | eqion: = (0
5) a t,” = 22.000 - 3.6764 . log T 0.899
(6) b t,” = 20.460 - 3.5664 . log T 0.994
7 c 1, =20.446 — 4,0848 . log T 0.982
(8) d 1, =19.822 - 3.5679 . log T 0.990

11. The resulting course of temperature readings t.” of incoming air after the exchanger relative
to time (Fan No. 1, partly cleaned matrix, about 50% pollution)

Equation No. v{;ﬁ:’igt?ofn Equation: 1, = f () Sg;%lglti?‘?
&) a ) =121.843 - 4.4737 . log T 0.933
(10) b t, =21.303 - 5.1982 . log T 0.981
(1 ¢ t,) =20.117 = 5.0665 . log T 0.992
(12) d 1, = 18.692 — 4.6684 . log T 0.988

I11. The resulting course of temperature readings t.’ of incoming air after the exchanger relative
to time (Fan No. 2, badly polluted matrix)

Equation No. vgztviilu?cfn Equation: r,” = f (7) Eg:éllfltg]lg
(13) a t,’=21.270 - 3.7752 . log T 0.990
(14) b t, =21.141 - 3.7086 . log T 0.972
(15) c 1, =18.227 - 3.5996 . log T 0.993
(16) d t,' =18.932 -3.8782 . log T 0.991
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1v. The resulting course of temperature readings f.” of incoming air after the exchanger relative
(o time (Fan No. 2, partly cleaned matrix, about 50% pollution)

oo, | Lot | e =19
amn a 1, =23.012 -4.6152 . log T 0.897
(18) b t,” =22.049 - 3.7004 . log T 0.941
(19) ¢ t,” =20.896 — 5.1727 . log T 0.981
(20) d t,) =19.253 - 4.9932 . log © 0.975

V. The results of measuring heat regeneration (Fan No. 1, badly polluted matrix)

Level of f fos” i Ve Vi Nk Mgy Or

ventilation | (o(y (°C) o) |m's™h|mis™h - = (kW)
a 6.0 14.5 21.0 0.208 0.470 0.251 0.566 2.122
b 6.4 13.2 20.2 0.384 0.765 0.247 0.493 3.133
(o 6.5 12.1 20.0 0.749 1.216 0.256 0.415 5.033
d 13 12.5 19.5 0.624 1.258 0.211 0.426 3.894
m = e = s - 0.241 0.475 3.55

' The average values of temperatures of incoming air t,," were calculated by
integration (21) of the equations obtained from the Tables I-1V.
300

’

=7 J@-a logn.dt (0 Q1)
0
Tﬂ_lese and other measured values were used for the calculation of the real
efflclen‘cy of the heat regeneration Mg, the theoretical efficiency of heat re-
generation Mgy and the heat flow Qg gained from the regenerative heat ex-
changer. The results are presented in Tables V-X.

DISCUSSION

froihz fsglt's demonstrate that significapt energy savings can be garnered
g u_lldlng air (.)utlet by the use of this type of regenerative heat ex-
averf : V\f"::f\l.out a sv&{ltch-over valvq In. the case of heat exchanger No. 1 the
. (t;qu? iciency of heat regenerat?on in long-term operation without clean-
& adly pglllutcd exchanger .matrlx (Table V) ng = 0.241 and in common

¢e conditions (50% pollution) ng = 0.221 (Table VI). Heat flow gained
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V1. The results of measuring heat regeneration (Fan No. 1, partly cleaned matrix, about 50%

pollution)

Level of f Loy’ i Ve Vi MR Nry Or

ventilation °C) °C) ) (m3.s_l) (m3.s_l) _ _ (kW)
a 42 12.7 20.82 0.150 0.542 0.142 0.511 1.530
b 4.5 10.7 20.7 0.379 0.555 0.261 0.383 2.820
(v 4.6 9.8 19.7 0.597 0.997 0.206 0.344 3725
d 4.6 9.2 18.3 0.974 1.197 0.273 0.336 5.376
m - - - - - 0.221 0.394 3.363

VIL The results of measuring heat regeneration (Fan No. 2, badly polluted matrix)

Level of I Ly i Ve Vi Nk Mrv Or

ventilation °C) °C) 0) (m3.s*l) (m3.s"l) _ _ (kW)
a 6.0 13.6 21.0 0.211 0.534 0.200 0.507 1.924
b 6.1 13.6 20.6 0.258 0.690 0.193 0.517 2322
c 6.8 10.9 18.0 0.392 1.077 0.133 0.366 1.929
d 6.5 11.0 18.7 0.539 1.120 0.178 0.369 2.914

- — 0.176 0.440 2.272

m - - -

VIIL The results of measuring heat regeneration (Fan No. 2, partly cleaned matrix, about 50%

pollution)

Level of L boy’ li v, Vi MR Mgy Ok

ventilation °C) °0) °C) (m3.s*l) (m3.s'l) _ _ kW)
a 4.0 13.6 0.528 0.156 0.542 1.751
b 3.8 12.4 0.637 0.191 0.500 2.508
¢ 3.8 10.3 1.075 0.163 0.401 3.409
d 3.4 9.1 1.646 0.164 0.377 4.884

- 0.169 0.455 3.138

m = -

from the regenerative heat exchanger was Or = 3.55 kW (Table V), respec-
tively Qg = 3.363 kW (Table VI). In the case of measurement on second heat
exchanger No. 2 the average efficiency of heat regeneration in long-term
operation without cleaning (badly polluted exchanger matrix) was lower
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I The resu.lts of measuring heat regeneration (average values for fan No.l and 2, badl
polluted matrix) ' ’ ,

Level of ventilation A ey Or
= - (kW)
a 0.223 0.537 2.023
b 0.220 0.505 2.728
c 0.195 0.391 3.481
d 0.195 0.398 3.403
m 0.208 0.458 2910

X. The results of measuring heat regeneration (avera .
ge values for fan No.1 bl .
matrix, about 50% pollution) 0140 2, partly sleaned

Level of ventilation Mk Ny O
- - (kW)
a 0.149 0.527 1.641
b 0.226 0.442 2.664
c 0.185 0.373 3.567
d 0.219 0.357 5.130
m 0.195 0.425 3.251

gl\:ztr)zlle :IB"T]‘R =0.176, also in common service conditions (50% pollution) was
e V%ase 101_ency of regeneration lower ng = 0.169 (Table VIII). Gained heat
v geneQrRl— 2.272‘.kw (Table VII), respectively Or = 3.138 kW (Table VIII).
i Zigpprexc‘lgtlon ,Of tested reggnerative heat exchangers the attention
i Srll' esphcually to the comparison with other heat recovery systems.
- buildirll) Saflve .eat ex‘changers used in animal houses, which were tested
s fromg i)r()pllis (Kic, 1985) showed, that efficiency of heat recovery
i aT;Iier;l h to 0.26. Howevc.r, from the reason of high dust concen-
o ;11 ouses the recuperative heat exchangers have to be equipped
. nOtlc need to l?e cleanc;d very often and that is why those exchang-
e Suc.cessfu{ in practice. The other disadvantage of recuperative

N, Ogversk1§ relatively high acquisition costs.
e researSCh yI et al.- (1996).came also to similar conclusions after many
-y n their experiments the efficiency of all recuperative heat
gers quickly decreased after several days of use in dusty conditions of
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animal house. According to their measurement average efficiency of recy.
peration on the Ist day was ng = 0.48, but already after one week it wag
Mg = 0.25, after two weeks Ng = 0.15 and after three weeks only Mg = 0.07.

The importance of tested regenerative heat exchangers is very well eviden
especially from the comparison with recuperative heat exchangers. It is impos.
sible to avoid the dust in buildings used for animal production (especially in barng
for pig and poultry) and according to our results the regeneration efficiency of
tested regenerative heat exchangers is not negatively influenced by dust.

Increased heat-transfer coefficient, extended area of the heat exchanging
plates and enlarged heat capacity of the matrices would enable to achieve
higher total efficiency of regenerative heat exchangers. The last of these
parameters can be increased by choosing of suitable material with higher
specific heat or by increasing of the whole mass of accumulative matrix.

The use of fans with well-balanced performance-characteristics of forward
and reverse course for the construction of ventilation units would also result
in better relation between the flows of incoming and outgoing air (V. / Vi)
through the heat exchanger and consequently in higher efficiency of the heat
regeneration Tgr.

This presumption is confirmed by calculation of theoretical efficiency of heat
regeneration in the conditions of equality of air flows. This theoretical effi-
ciency of heat regeneration was in the case of heat exchanger No. 1 in long-term
operation without cleaning (badly polluted exchanger matrix Mgy = 0.475
(Table V), and in common service conditions (50% pollution) nry = 0.394
(Table VI). Performance results of heat exchanger No. 2 with badly polluted
exchanger matrix were as follow gy = 0.440 (Table VII) and by 50% pol-
lution Mgy = 0.455 (Table VIII).

The shorting of switching time of fans course has good influence on in-
creasing of heat regeneration efficiency during the performance of ventilation
units with this kind of regenerative heat exchangers. But from the practical
point of view it must be always found the optimum time of switch it over, (o
ensure the practically possible way of fans performance and air transport in
inlets and outlets from the stable.

At times when a high level of ventilation is required, especially in summer,
the matrix can very simply be moved to the sides of the ventilation unit. In
this position there is practically no interference with the flow of air through
the unit, and so it can be used for air induction or expulsion as needed.

The advantages of such a system are low construction costs, and an effi-
ciency level virtually independent of the level of dust pollution. For these
reasons it can be recommended for any type of building housing animals ~
pigs, poultry, etc. — where an improvement winter heating balance is required.
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List of used symbols

st level of ventilation

ain constant

ap —constant .

e 2nd level of ventllat.lon
e ard level of ventilation

_ specific heat of air (Tkg K™

4 —4th level of ventilation

m - middle level of ventilation

Qs — heat losses of animal houses by ventilation (W)

Qr - heat flow gained from the regenerative heat exchanger (W)
M4 — mass flow of the air for ventilation of the stable (kg,s")
Mg — mass flow of the air for regeneration of the heat (kg.s™")

t{, - temperature of incoming air before the exchanger (°C)

t,’ - temperature of incoming air after the exchanger (°C)

t,s’ — average temperature of incoming air after the exchanger (°C)
i - temperature of outgoing air before the exchanger (°C)

At — temperature difference between the outgoing air and incoming air be-
fore the exchanger (K)

V., - flow of incoming air (m*s7™h

V; - flow of outgoing air (m*.s™")

nr — efficiency of the heat recovery (heat recuperation or regeneration) (-)

Nrv — theoretical efficiency of heat regeneration (-)

T —time of performance of fans (s)

pa - density of air (kg.m*)
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KIC, P. -LOMOZ, F. (Ceska zem&d&lska univerzita, Technicka fakulta, Praha; MIR A
Sedl&any, Ceska republika):

Regenerace tepla ve vikrmné prasat.
Scientia Agric. Bohem., 30, 1999: 43-54.

Cilem piispévku bylo ov&fit moZnosti vyuZiti regeneracniho vymeéniku tepla v ob-
jektech pro vykrm prasat. Objekty ZivoCi$né vyroby pro ustajeni hospodarskych zvirat
patii mezi budovy s pom&rn& vysokou vnitfni produkei tepla a velkym tokem vzduchy
vyménovaného vétranim. Ve srovnani s nékterymi jinymi budovami, napf. obytnymi
nebo administrativnimi, splituji proto z hlediska energetické efektivnosti v fadé pii-
padti pozadavky na vyuZiti zafizeni pro zpétné ziskavani tepla z odvadéného vzduchu
(ZZT). Vzhledem k vysoké pragnosti stdjového ovzdusi se viak vyuZiti nejb&Zngjsich
vyméniki ZZT na principu rekuperace tepla pro tento tcel piili§ neosvédcilo a v praxi
se pouZivd jen omezené.

Funkce regeneracnich vyménikd tepla byla ovéfovédna na farmé pro vykrm prasat.
Vybréna byla hala pro 240 vykrmovych prasat o vnitfnich rozmérech: délka 27,23 m,
$itka 9,6 m a vy$ka od podlahy do stropu 2,67 m. Hala je rozdélena stfedovou ulic¢kou
na dvé fady po 12 kotcich, kazdy pro 10 vykrmovych prasat. Vétrdni haly zajiStuji
dvé ventilaéni jednotky, skladajici se z axidlniho ventilatoru VE 450 a vertikalni
vétraci Sachty o prifezu 800 x 800 mm, prochézejici stfechou. Akumulacni hmota
pro zpétné ziskavani tepla ve tvaru desek byla umisténa v obou vertikdlnich vétracich
$achtdch (obr. 1). Upravou automatiky regulace vétrani byl zajitén stfidavy chod venti-
latord pro piivod a odvod vzduchu, takZe se ve své funkci vzdjemné doplituji (prvni
jednotka odvadi vzduch — ohiiva vyménik, druhd pfivadi Cerstvy vzduch, ktery se ohfivi).

Do kazdé ventila¢ni jednotky bylo rovnomé&mg umisténo 20 akumula¢nich azbestoce-
mentovych desek o rozmérech: délka 1 250 mm, $itka 750 mm a tlouStka 8 mm.
Mgfeni bylo provadéno v zimnim obdobi pii venkovnich teplotach v rozmez{ £, = 3,43 aZ
7,3 °C a vnitfnich teplotdch vzduchu od # = 18,00 do 21,7 °C. Pro méfeni teplot
a vlhkosti vzduchu byl pouZit mé¥ici ptistroj THERM 2246-2, rychlosti proudéni byly
méfeny pomoci piistroje ALNORG GGA-65P.

P¥ méfeni byl pomoci regulace nastaven provoz ventildtori postupné na Styfi
vykonové stupné a aZ d. Nejprve byly mé&feny rychlosti proudéni vzduchu v obou
Sachtdch, z nich byly vypoéteny pritoky vzduchu pro jednotlivé stupné a az d pro
privod vzduchu do staje Ve a pro odvod vzduchu ze stije ven Vj. Pak byly méfeny
teploty t,’ ohfdtého vzduchu pfivadéného pres vyménik do stdje pro stupné a az d.
Pribé&zné béhem méfeni byly méfeny téZ teploty venkovniho a vnitfniho vzduchu.

Z naméfenych hodnot byla vypoltena skute¢nd Géinnost vyméniku ng (2) odpo-
vidajici skutegnym tokdm vzduchu V, a V; a dile G¢innost nry (3), jiz by bylo moZné
teoreticky dosahnout pii rovnosti priitokil vzduchu Ve = Vi. Pro utvofeni lepsi pted-
stavy o uspofeném mnoZstvi tepla, které bylo odvedeno systémem ZZT zpét do stdje
a napomohlo tak lep§im tepelnym podminkédm ve stiji, byl vypocten také tepelny tok
zpétnd ziskany regeneraci Qr podle vztahu (4).
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3 steni ukdzaly, Ze timto prepinacim regeneralnim vyménikem lze do-

yysledky mer PR . v e

. { zna¢né Uspory tepla ze vzduchu odvadéného ze stdje. V piipadé vyméniku
iahnoul dosaZena pramérna G¢innost regenerace tepla pfi dlouhodobém provozu bez
C'V,l [tg;ia(si]né znedisténé desky vyméniku — tab. V) nr = 0,241 a pfi b&€Znych pro-
OC]Snich podminkjch (50% znetisténi desek) Mg = 0,221 (tab. VI). Tim byl ziskdn
::gzeneraci tepla z vymeéniku prﬁr{lérn)" vtvepe’ln)’/ to’k VQR = V3,55 kW (tz.xb.v V), Vr.e:s!).
Or = 3,363 kW (tab. VI). U druhého meren_(ilvlf) vyméniku €. 2 byla u siln& znecisté-
ného vyméniku Geinnost regenerace tepla niZ$i (tab. VII) Qg = 0,176. Také pii 50%
znelisténi byla primérna Gcinnost regenerace niz$i g = 0,169 (tab. VIII) a ziskany
tepelny tok byl Or = 2,272 kW (tab. VID), resp. Or = 3,138 kW (tab. VIII).

Pii celkovém hodnoceni t8chto ovéfovanych regeneracnich vymeénikd je tieba zva-
7it zejména srovnani s jinymi zplsoby zpétného ziskdvani tepla z odvadéného vzdu-
chu. Jedny z prvnich rekuperaénich vyménikd vzduchu pro zpétné ziskavani tepla,
které byly ovéfoviny ve stajich pro prasata (Kic, 1985), ukézaly, Ze icinnost reku-
perace tepla dosahovala 14 aZ 26 %, avsak z divod? prasnosti musely byt rekuperacni
vyméniky vybavovany filtry, u nichZ dochéazelo k rychlému zanaSeni, a pfedeviim
proto nebyly tyto vyméniky v praxi prili§ uspéSné. MoZnosti vyuZiti v praxi omezo-
valy také pomérné vysoké pofizovaci ndklady na tyto rekupera¢ni vyméniky.

K obdobnym zévérim po mnoha letech vyzkumu dospélii Adamovsky et al.
(1996), nebot Géinnost u viech rekuperacnich vyménikii rychle klesala. Podle jejich
méfeni byla 1. den ng = 0,48, ale jiZ po tydnu byla 0,25, po 14 dnech 0,15 a po tfech
tydnech pouze 0,07. Zejména z tohoto srovnani je velmi dobie patrny vyznam sledo-
vaného regeneraéniho vyméniku, u néhoZ icinnost regenerace neni ovlivnéna nega-
tivné prachem, kterému nelze v objektech Zivoli§né vyroby, zvlast€ ve stdjich pro
prasata a dribez, zabranit.

Pro zvySeni celkové Ginnosti vyméniku je tieba volit takové technické feent,
které umoZiiuje zvySeni soudinitele prestupu tepla, zv&tSeni teplosmé&nné plochy
a zvétSeni tepelné kapacity akumulaéni naplné volbou materidlti s v&t§i mérnou te-
pelnou kapacitou nebo i celkovym zvét§ovanim hmotnosti akumulaéni hmoty desek.

v\vfolba ventilatorl s vyrovnanou vykonnostni, charakteristikou pro reverzni chod
Ot‘m%mf,ho kola, by vedla k dosaZeni v&t§iho poméru mezi tokem pfividéného a od-
vadéncho vzduchu pies vyménik, a tim by také piisobila na zvy3eni celkové G&innosti
;Z%Z:eracel teplva.l. Tento [?Fedp:)klad je potvrzen vypoctem teoretické ucinnosti rege-
dosah(;\:z]p a prvl’ rovvnos’tx fO]fu \:zduchg. :Fal'o Ee.:f)rvelické ucinnost regenerace tepla
o 5flo\c'yprlpfj.dvf:VV)‘/menlku ¢. 1 usilné ZHCC,IS'[CH)//CthESCk nryv = 0,475 (tab. V)
o ov‘.zvnveqstem Nrv = 0,394 (tab. VI);'Vys1edky z_pi‘téné pro vyménik ¢. 2 byly
7 provozn;}l}euitlenl.ﬂRv =ﬂ0,44’0 (tab. VVII) a‘ p{rl SQ% Znejélétém' nrv = 0,455 (tab. VIII).
b ,0 ‘ ediska pu§ob1 na zvySovani uGcinnosti regenerace tepla zkracovéani

pinani chodu ventilatora.
jedr\llogzlzﬁ Prgtfebyého zvySeni vétrani, ;ejr}]éna v letnim obdobi, se akumulacni desky
Rarutuj m)i/niml‘[;usvobem sves’unou k vnitfni slrar}év j/er.ltilaéni jednotky. V této poloze
o B alné prvouder'u vzduchvt’l v potrubni ¢asti, a ventilaéni jednotka tak mize
1ta podle potieby jak pro privod, tak pro odvod vétraciho vzduchu.
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Vyhodou tohoto systému zp&tného ziskavani tepla jsou zejména nizké pofizovacj
niklady a ddle to, Ze di¢innost regenerace tepla neni zdvisla na stavu zne&i$téni povr-
chovych ploch desek akumuladni napln€. Tento vyménik Ize proto doporucit pro
stdjové objekty s potfebou zlep3eni tepelné bilance v zimnim a pfechodném obdobj.
Bude se jednat pfedeviim o stije pro prasata a driibeZ, a to jak pfi nové vystavbg,
tak i pfi modernizacich a prestavbach star$ich objektd.

veétrdni; vykrmna prasat; regenerace tepla; vyménik; ti¢innost
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