THE ANALYSIS OF FORCED-AIR AND EXHAUST INSTALLATIONS
WITH HEAT RECUPERATING
© 2014
E. B. Mironov, the candidate of technical sciences, the associate professor of the chair
«Technical service»
A. N. Shisharina, the under graduate student

Nizhniy Novgorod state engineering-economic institute, Knyaginino (Russia)

Annotation. The problem of energy saving concerns in particular agriculture where a high proportion
of power resources are spent for a power feed, heating of heat-carriers for various technological needs, illu-
mination of workshops, therefore use of the most effective smeprocoeperaromux means and methods in the
given area becomes an actual problem.

One of forms sueprocoepexerus and creations of optimum operating conditions of the attendants, as
well as effective storage of technics at the enterprises of service is maintenance comfortable a temperature-
moisture microclimate. For creation of these conditions forced-air and exhaust installations with a recupera-
tor of heat can be used.

Modern building materials allow reducing heat loss buildings and during too time does their tight,
breaking air exchange. Forced-air and exhaust installations with a recuperator of heat restore air exchange
without extra expenses for heating of fresh air; in turn recuperators allow reducing a high proportion of loss-
es to heating of air.

It is necessary to note, that compliance with sanitary norms on manufacture includes such important
and problem item, as frequency rate of ventilation of facilities. The above impurity, the more intensively an
exchange and is more frequency rate. Thus recommended excess of volume of acting air should make
10-15 %, creating superfluous pressure.

Recuperator (from an armor. recuperator — regaining, returning) is the superficial type of heat ex-
changer, using heat of departing gases. In a recuperator heat exchange is carried out by continuous image
through a wall dividing heat-carriers. Recuperators differ on relative direction movement of heat-carriers —
counter flow, direct-flow; on constructional features — tubular, lamellar, ridge; to destination — heaters of air,
gas, liquids, evaporators, condensers.

In the given article the arrangement of industrial forced-air and exhaust installations with a recuperator
of heat for heating of air in facilities of the enterprises of technical service is considered.

Keywords: the fan, a heater of air, a stream of air, a recuperator lamellar, technical service, installation
forced-air and exhaust; recycling of heat, the filter; the energy savings.
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Annomayus. B craTthe paccMaTpuBaeTCs OJWH W3 HamOoJiee MOTPEOIIEMBIX B CEIHCKOM XO3SHCTBE
SHEPropecypcoB — 3JICKTpUYecKas 3Heprusa. Iloka3aHo B HaTYpaJbHOM U JCHEKHOM SKBHUBAJICHTE, YTO II0
IIPOBEACHHBIM HMCCJICAOBAHNUAM HArpeB BOABI IJId MOCHUA ABJIACTCA OJHUM M3 CaMbIX SHEPro€MKHUX IIPOLEC-
COB.
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st pemieHus npoOieMbl 3HEprocOepeXeHusl B CTaThe MpeiaraeTcs MOASPHU3UPOBATh CUCTEMY BO-
JOTIOATOTOBKH ITyTEM BBEICHUSI HOBOT'O YCTPOWCTBA — TEIUIOOOMEHHUKA KOMOMHUPOBAHHOT'O THIIA, KOTOPBII
OBl MO3BOJIMIT CHU3UTH 3aTPaThl Ha ANEKTPUIECKYIO dHepruto. Ero paboTa 3akimovaeTcs B TOM, YTOOBI 32 CUeT
TEIUIOBOM DHEPTUH, BBIIENSEMON KUBOTHBIMH, HArpeBaTh BOJY B yCTpPOHCTBE. TemI000MEeHHUK BBIOTHSET-
csl B BUZIEC CTaJIbHOM HepKaBerolei TpyOsl ¢ opedpeHreM, KOTOpPOe YBETUIMBAET TOBEPXHOCTh HATPEBA.

Tak e B cTaTbe pacCMOTPEHa BO3MOXKHOCTH BHEPEHUS ycTpoicTBa. [lokazaHo, 4TO PHIHKOM COBITa
MOTYT OBITh CEJIbCKOXO3SIMCTBEHHBIE NpeaAnpusiTis Hinkeropoackoi o61acTi, KOTOPHIX HACUUTHIBaeTCs 00-
JIee TPEXCOT.

Cka3aHo, 4TO B HACTOsIIEeE BpeMs JJIsl IPOBEJCHNUS UCCIIEIOBAHUI YaCTHYHO COOpaH MakKeT KUBOTHO-
BOIYECKOTO TIOMEIIEHHUS C YMEHBIICHHOM KOMUEeH TermooOMEeHHIKA U MoJlaHa 3asBKa Ha MOJIE3HYI0 MOJEIb.
BrI1sBiI€HO, UTO MOYKHO TOCTUYb ITPU BHEPEHUHN YCTPOICTBA.

B crarbe paccMOTpeHBI PUCKH, KOTOPbIe MOT'YT BO3HHKHYTb, €CIH TEIJIOOOMEHHUK BHEIPSTH HA PhI-
HOK 9HeprocOeperalonmx yCTpOUCTB, M KaK UX MOYKHO MPEOA0NIETh.

B mpencraBneHHoil paboTe MpOBOAMIACHE SKOHOMHYECKas OLCHKAa BHEIAPEHHS pPaccMaTpPUBaEMOTO
sHeprocOeperaroero yCTpoucTBa. belin paccunTanbl KamuTalbHbIE 3aTpaThl Uil ACBATHAAUATH KUBOTHO-
Boaueckux nomenieHnit ans KPC Ha nBectu ronos kaxkaoe. /[ HUX K€ BbICUMTAIN TOJOBBIE AKCIUTyaTa-
UOHHBIE 3aTPaThl, XO3PACUETHBIH SKOHOMHUECKHH dPPEKT, a TAKXKE CPOK OKYIMAEMOCTH, KOTOPBIN MOKa3al,
YTO BHEJPEHHE ITOTO YCTPOICTBA MOBBICUT AP PEKTHBHOCTH MPOLIECCca BOIOMIOITOTOBKH.

Kniouegvie cnosa: cenbCKOX03sHCTBEHHOE MPEIIPHUITHE, SJHEPropecypc, NOTPEOUTENH HEKTPUIECKON
SHEPTHUH, SHEPTrOEMKOCTbh, HCCIIEI0BaHUs, eKTpuueckre BogoHarpesaren, KPC (kpymHbIH poratelif CKOT),
sHEeprocOepexeHue, MOACPHU3ALIUS CUCTEMbI BOJOIIOATOTOBKH.

MHOruM U3BECTHO, YTO OHUM M3 OCHOBHBIX MonepHu3anus 3aKII04aTcs B pa3MEIIEHUH B
NOTpeOJIIEMBIX 3HEPrOpeCcypcoB B CEIBCKOXO3SH- BEPXHEH 4YaCTH XMUBOTHOBOJYECKOIO MOMEIIEHHS
CTBEHHBIX NPEANPHUATHUSX SIBISETCSA JEKTPHUUYECKas  TEeMIOOOMEHHHMKAa KOMOWHHpoOBaHHOro Tuma. Ero
sHeprus [2, 3]. [loTpebureneii 3MeKTPOIHEPTUHN [10- paboTa 3akiro4aeTcs B TOM, YTOOBI HArPEBaTh BOAY
CTaTOYHO MHOTO, M BCE OHH II0 CBOEH SHEPrOEMKO-  3a CYET TEIUIOBOM SHEPIuH, BhIpaOaThHIBAEMOM KHU-
cTu pasHble. [lo NPOBEIEHHBIM HCCIIEAOBAHUSAM, BOTHBIMU. OCOOEHHOCTH 3aKJIIOYAETCSl B TOM, YTO
OBUIO BBISIBJICHO, YTO JIEKTPUYECKHE BOAOHAIPEBa-  Ha MOJOTIPEB BOJBI DJIEKTPHUECKAasl SJHEPTHUsl HE Tpe-
TEJHM CTOST Ha BTOPOM MECTE IO MOTPEOIIEHUIO: 32 Oyercsl.
rofl B IBYX HPEANPHATHSIX, UMeomux 19 nmomere- Heo0Xx0uMoO OTMETHTb, YTO PBIHOK BHEIPEHUS
Huit g conepxkanust KPC 6put0 motpadeHo okouio ycTpoiicTBa oueHb mmpok. B Hukeroponckoi 06-
131 teic. kBT 9 uu oxomo 700 ThIC. pyo. nmactu npegnpuatuii, nmerommux KPC u Hyxnato-

Jns pemieHus 3TOM mpoOneMbl npeanaraeTcsi — LIUMXCS BO  BHEAPEHMH  HHEProcOeperaromiero
MOJIEpHHU3AIMs CHUCTEMBl BOAOIOATOTOBKM B JKHM-  YCTpOMCTBa, Oojiee Tpexcot!

BOTHOBOAYECKMX KOMIUIEKCAX ISl COJep KaHUs Tak ’xe CyIIecTBYeT BO3MOXHOCTb OXBaTHTb U
KPC, nmyrem BBeZeHHMs HOBOIO YCTPOMCTBa, KOTO- Onu3nexarue obnacru.
pO€ TO3BOJIUT CHU3UTH MOTPEOJICHUE DIIEKTPOIHEP-  AHAJIOrOB 3TOMY YCTpoWcTBY B Hmxeropoackom
T'MH B LEJIOM 110 MIPEANPUSATHIO U UCKIIIOYUTD 3aTpa-  peruoHe HeT. KOHKYpeHTHI CyLIeCTBYIOT TOJBKO B
THI Ha DJICKTPOIHEPTHUIO, HEOOXOAUMYIO JJISl MOJI0-  TOM 00JacTH, KOTOpasi TaKXKe CTPEMHUTCS K CHHUXKE-
rpesa Boasl [5, 6, 14, 15, 16]. IIpobieme ucciaeno-  HUIO  MOTPEOJCHHUS DICKTPOIHEPTMH, HO  ITH

BaHUsI CHCTEM 3JICKTPOCHAOXEHUSI W ONTUMH3AIMK  YCTPOHCTBA HE MpPEeayCMaTpHBAalOT BO3MOXKHOCTH
PEXUMOB BOJONOATOTOBKH, U3YUEHUIO CTPYKTYPbI MOJTHOTO UCKIIOUeHus ee mcnoib3oBanus [10, 11,

3JIEKTPOTEPMHUUECKOT0 00OPYJI0BaHHUs, a TAKIKE BO- 17, 18].

IIpocaM YIPABICHUS DJIEKTPONOTPEOIICHHEM YAEIIsI- B Hacrosiiiee BpeMs, )i IPOBEACHHUS HE00-
JIOCh W yHEJSeTCs MPUCTAIbHOS BHHMaHHE. Beco- XOJIMMBIX HMCCJICIOBAHHUM, YaCTUYHO COOpaH MakeT
MbI BKJIaa B ee pemieHue BHecnu Jlemsrun B. H., YKUBOTHOBOJIYECKOT'0 MOMEIIEHUSI C YMEHBIIEHHOH
Mumypos H. II., Ky3smuna T. H., [lynarees B. H. Kormuell TerumooOmenHuka. [logana 3asBka Ha mo-
[1, 2, 3, 4] u np. TIE3HYIO MOJIEITb.
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Pucynok 1 — TexHonornyeckoe pa3MeleHue yCTPOHCTBa TeMI000MEHHHKA

bnaronapss BHenpeHuio ycTpoiicTBa B J€il-
CTBHUTEJIBHOCTH MOKHO JIOCTHYb!

- COKpalleHHsl PacXOAOB Ha 3JIEKTPO3IHEP-
THI0, 3aTPavyMBaEeMyl0 Ha MOAOTPEB BOABI, KOTOpas
cocTaBut okoo 41 %;

- CHW)KEHHUSI Ce0ecTOMMOCTH NPOM3BOACTBA
mojoka [12, 13, 19];

- BBIXOJ] Ha PBIHOK OJM3JIEKAIINX PETHOHOB.

CylIecTByIOT KOHEYHO, JK€, pPUCKH, KOTOPBIM
MOJIBEP’)KEHO paccMaTpuBaeMoe ycTponcTBo. Pac-
CMOTPHM HX:

Puck 1 — HeBocTpeOOBAaHHOCTH yCTpoOiicTBa
[2, 7, 8, 9]. DTOT pHUCK yMEHBIIAETCS MyTEM HAJU-
YHs TAPAHTUIHBIX THCEM OT YIPABIEHMSI CEIbCKUM
XO3AHCTBOM ONHM3JICKALIMX PAHOHOB WM TPeNpusi-
T (TapaHTHIHBIE NMUCbMA OT YNPaBICHUH CEJb-
CKHUM Xxo3siicTtBoM bonbmemypamknHckoro u Kus-
THHUHCKOTO PaiiOHOB). DTH MPEANPHUSTHS TOTOBBI
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MPUHATH YYaCTUE B UCCIICIOBAaHUH, YTO JTAET XOPO-
IUH CTapT A AallbHEHIIEH peanu3aluy MpoayK-
Ta.

Puck 2 — xonkypenthl. Ha camom nene Ha
PBIHKE DHEProcOEeperarmumx yCTPOWCTB TOIHO
KOHKYPEHTOCIIOCOOHBIX ~ MPEIIPUATHH, KOTOpBIC
CBOEH TMPOIYKIMEW TapaHTHPYIT CHUXXEHHE IIO0-
TpeOJeHHs ANEKTPUIECKON SHEPTUH, KOTopas pac-
XOYyEeTCSl Ha HAarpeB BOAbL. JTOT PUCK CBOAUTCA IO
MHUHHUMYyMa TE€M, YTO B HAaIllEM YCTPOWUCTBE HCKIIO-
YaeTCsl KCIOJIb30BAHUE DBJICKTPOIHEPTUH Ha MOAO-
TpeB.

brina mpousBeneHa SKOHOMHYECKas OLICHKA
SHEProcOEPerarIuX TEXHOIOTHH.

31ech cleayeT OTMETUTh, YTO JIAHHbIE KaIlu-
TaJIOBJIOXEHUS OMPEACISIINCh UCXOMS U3 YCIOBUS,
yTOo BCe 19 >XKMBOTHOBOJYECKHUX MOMELICHUH pac-
cuutanbl Ha 200 romoB kaxzgoe. Jlas Toro 4roObI



Mpou3BecTH COOPKY YCTPOWCTBA, OBUIM MOACYUTA-
HBl KallUTAJOBJIOXKEHHUS CHadana Jias OJHOTO
yCTpoicTBa pasMepoM 55 x 5 ™, oOmieil mpoTs-
XKEeHHOCThI0 120 M.

Jnsi BBINOJIHEHUS YCTAaHOBKH TeIJIO0OMEH-
HUKa NpEeAsaraeTcsi MCIOJb30BaTh HEPKABEIOIIYIO
TpyOy AISI 304 (08X18H10) DIN 17455, nuamer-
poMm 84 MM TONmMHON cTeHOK 2 MM. Ee omroBas
neHa 3a Kr cocraBiuser 220 pyoneil. Bec TpyObr
oM 1 Metp m = 4,11 kr. Torga macca ycTpoii-
CTBa:

My = Lo6mr - m= 120 - 4,11 =493,2 kr.
3arpatsl Ha TpyOy COCTaBsAT:

Kr =My - I1=493,2 - 220 = 108,504 T5IC.
pyo.

Hns opeOpeHus mpenjiaraercsl UCIoIb30BaTh
nucThl Hepkaperoniert ctanmu AISI 304 (08X18H10)
pasmepom 1500x3000 tommuuoit 1,5 mM. M3 omgHo-
ro JINCTa MOKHO Hape3aTh 24 Mojockl MHUpUHOH 60
MM, obrtelt aauHo#M Im = 72 M. 3Has, uto opedpenue
TEIUIOOOMEHHMKA BBIIIOJIHEHO ABYMs IIACTUHAMH,
a Lobmr = 120 M, HECIIO)KHO TOACYUTATHh OOIILYIO
uHy 1osockl Lm.obm. Ona cocraBut 240 met-
poB. Torma KOJIMYECTBO JIMCTOB HEPMKABEIOLIEH
CTaJu Al yCTpOHCTBa (C y4E€TOM TOTO, YTO IPH
Hape3Ke MeTajia MIJUIUMETPBl OyIyT CKpaabIBaTh-
cs):

M = Ln.o6mw. : In.=240:72 = 3,33 = 4 nucra

OntoBas nieHa mucta 151 py6/kr, Bec otHOTO
nucta 54 xr. Torna noy4urcs, 4To 3aTpaThl HA
opebpeHue TeruooOMeHHuKa coctaBst Ki = 32,616
TEIC. PYO.

Crenyer yyecTh 3aTpaThl Ha CBapOYHBIEC pa-
00THl U 3apaboTHyIO miary cBapimukam. Ilo mpen-
BApUTEIBHBIM MOACYETaM OHM cOocCTaBAT 30 = 50
TEIC. PYO.

Torma KanuTanoOBIOKEHHUS B IMPOU3BOJCTBO
OJIHOTO YCTPOICTBA COCTAaBAT [8]:

K=K, +K,+3,

K=108,504 + 32,616 + 50 = 191,1 tBIC. PYO.

3a nocnenuuii rox npeanpustuamMu AIIK mo-

Tpebseno 1955,7 Toic. kBr*u. [Ipumenenue Temno-
O0OMEHHHUKA CIIOCOOCTBYET CHIKEHHIO MOTPEOJICHUS
dNeKTpUdeckoi 3Hepruu Ha 322,691 Teic. KBT 4
i 1839,336 1rIC. pyod.

T'onoBbIe 3KCIITyaTallMOHHBIE 3aTPATHI:

3y = A, + 3 + H,, + I,

rac aMOpPTU3allMOHHBIE OTYHCIICHHA, pacxo-
JIbl HA PEMOHT W TEXHUYECKoe 00CITy)KNBaHHe ycTa-
HOBKH TETJIOOOMEHHHKA COCTaBAT:

A, + 35, =K-N; :100,
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rie N, — romoBas HOpMa OTYMCIEHUI Ha
aMOPTHU3AIMIO, PEMOHT U TEXHHUYECKOE 00CITyKHBa-
Hue, %;
Ao =3630,9:-30:100= 1089,27 trIC. PYO.
3apaboTHas m1ata ¢ HAaYUCICHUAMHU:
3II+H3n=31" Y, * K;* Kys,
rjie 3T — roJoBasi TpyI0EMKOCTb 00CITyKHBa-
HUS YCTAaHOBKH TEIJIOOOMEHHUKA, 4en.-4.; Y, — 4a-
coBasi TapudHas cTaBka OOCIYKHBAIOLIETO IEpPCOo-
Hana, pyo/d; K, — KO3(pPUIUEHT AOMOITHUTETHHON
omnatel Tpyna (K, = 1,4); Ky, — KO3ppuuueHT, yqu-
THIBAIOLIMH HAYMCICHUS HA 3apabOTHYIO TIATY (Ky;,

=1,26).
3I1+ H3m=80-50-1,4-1,26 =7,056 ThIC.
pyo.
IIpouue pacxonst:
I1,=K - 0,02

IT, =3630,9 - 0,02 = 72,618 TrIC. PYO.
Toraa rojoBble 3KCIITyaTallMOHHBIE 3aTPATHI:
3, =1089,27 + 7,056 + 72,618 = 1168,944
THIC. PYO.
Xo3pacueTHbIH 3KOHOMIYECKUH 3D (DeKT:
Opx =5 * T, =355
3, - T,= C,—3TO CTOMMOCTb COKOHOMJICHHOM
anektposreprun — 1839,336 ThIC. pyo.
O¢px = 1839,336 — 1168,944 = 670,392 ThIc.
pyo.
CpoK OKynaeMOCTH KalUTaJIOBIOKECHUN:
Tox = K:D¢x = 3630,9:670,392 = 5,42 net
PesympraTel pacdeToB TOATBEPKIAIOT, YTO
MOJEpPHU3AIMS CUCTEMBI BOJONOArOTOBKH [20, 21]
st moeHust KPC moBeicuT 3 QexkTUBHOCTH TPO-
1ecca BOJIOTIOATOTOBKH M, KaK CJIEJICTBUE, CHU3ZHT
ce0eCTONMOCTH MPOU3BOJICTBA MOJIOKA.
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THE HEAT EXCHANGER OF THE COMBINED TYPE AS THE ENERGY SAVING
UP ARRANGEMENT
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J. M. Makarova, the teacher of the chair «Electrification and automatization»
Nizhniy Novgorod state engineering-economic institute, Knyaginino (Russia)

Annotation. In the article one of the power resources most consumed in agriculture — electric energy is
considered. It is shown in natural and money’s worth that on the lead researches heating of water for water-
ing is one of the most power-intensive processes.

For the decision of a problem of energy saving in the article it is offered to modernize system of wa-
ter-preparation by introduction of a new arrangement which is the heat exchanger of the combined type
which would allow lowering expenses for electric energy. Its work consists in that due to thermal energy al-
located animals to heat up water in an arrangement. the heat exchanger is carried out in the form of a steel
corrosion-proof pipe with ribbed which are increased with a surface of heating.

As in article the possibility of introduction of an arrangement is considered. It is shown, that a com-
modity market can be the agricultural enterprises of the Nizhniy Novgorod area which it is totaled more than
three hundred.

It is told, that now, for carrying out of researches, the breadboard model of cattle-breeding facility
with the reduced copy of the heat exchanger is partially collected and the application for useful model is
submitted. It is revealed that it is possible to reach at introduction of an arrangement.

In article risks which can arise if the heat exchanger to introduce on the market of energy saving ar-
rangements and as they can be overcome are considered.

In the presented work the economic assessment of introduction considered energy saving arrange-
ments was spent. Capital expenses for nineteen cattle-breeding facilities for large horned livestock on two
hundred goals everyone have been calculated. For them have calculated annual operational expenses, self-
supporting economic benefit, as well as a time of recovery of outlay which has shown, that introduction of
this arrangement will raise efficiency of process of water-preparation.

Keywords: the agricultural enterprise, energy resource, consumers of electric energy, power consump-
tion, researches, electric water heaters, large horned livestock, energy saving, modernization of system of
water-preparation.
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K BOIIPOCY YCWIEHUSA PACTSAHYTHIX CTEPXKHEM CTAJIBHBIX ®EPM
NOKPBITHUIA ITPOMBINJIEHHBIX 3JIAHUI
© 2014
U. K. Poouonos, NonieHT, KaHIUAAT TEXHUIECKUX HAYK, JOIEHT Kadempbl
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Annomayus. PaccMOTpeHb! BOIIPOCH! HAIPSDKEHHOI'O COCTOSIHUS, Pa3BUBAIOILEIOCS B IPOLIECCE YCU-
nieHus (CBapKH) pacTAHYTHIX CTEP)KHEH CTanbHBIX (pepMm mokpbiTHs. [IpuBeneHo TeopeTnyeckoe, MOoATBEp-
KJIEHHOE SKCIIEPHUMEHTOM, OOOCHOBAaHHME PAIOHAIBHOW CBApOYHOW TEXHOJOTHH YCHJIEHUS PACTSIHYTBHIX
3JIEMEHTOB: I0O3BOJISIOIIEH CBAapUBATh YCWIMBAEMbBIC U YCWIMBAKOUIME CTEPKHU IPHU IOJHOM pacuyE€THOU
Harpy3ske. JlaHbl KpuTepUr 6E30MIACHOTO MTPOBE/ICHUS CBAPOYHBIX paOOT NMPH YCHICHUW PACTSIHYTBIX CTEPK-
HEW METOJIOM YBEJIMYEHUS CEUCHMM.
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