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Pedepar. Temneparypa HapyxHOro Bo3nyxa B LleHTpanbHoi yactu BbeTHama B neTHee Bpems
MoxeT pocturathk 32-35 °C, B HekOoTOpBIX MecTax — Bbime 42 °C. Takue TeMIepaTyphl CHIBHO
BIMSIOT Ha 00Ilee COCTOSIHHIE JOMAIIHUX KHBOTHBIX, COIPOBOXKIAIOIIEECS] N3MEHCHUEM TIPOTYK-
THUBHOCTH: CHM)KEHHMEM TIPHUBECA KMBOTHBIX; BBIPAMIMBAEMBIX HAa MSCO, Y HTHUI[ YMEHBIIEHHEM
AWIIEHOCKOCTH U TIp. JI7ist ycTpaHeHHs yKa3aHHBIX HETaTUBHBIX SABJICHHH HEOOXOAUMO OXJaKACHHUE
WM KOHIMI[MOHUPOBAHNE BO3/yXa B KUBOTHOBOAUECKUX MoMemieHusX. CyliecTByeT HECKONbKO
CIIOCO00B MX OXJIKACHUS, KAXKIbIH U3 KOTOPBIX 00JIaaeT CBOMMH NIPEUMYLIECTBAMH U HEJJOCTAT-
kamu. B crathe paccmaTpuBaercs HCHOIB30BaHHE MHMOA3EMHBIX BOJ, HMMEIOIIUX TEMIIEpaTy-
py 24-25 °C, mi1st oXJaxKIeHHs )KHBOTHOBOJYECKUX oMenIeHui. OUH U3 METOOB — Pa3OphI3TH-
BaHHUE BOJBI Ha Kpblllle 31aHus. LIpu pacueTe Konu4ecTBa TEIUIOThI, OTBOJUMOI OT BO3yXa BHYT-
pH TOMEIIEHHs, B IIEPBOM IPHOJIIDKEHUM CUHUTAIOT, YTO OHO OIPEAENISCTCS INIaBHBIM 00pa3zoM
Teryonepeauei oT BO3AyXa BHYIPH MOMEIICHHS OXJIaKAAIOIIEH BOJIE Uepe3 MOBEPXHOCTh YacTH
KPOBIIH, TIPEJICTABICHHOM HIKHEHN 9acThIO BOJHBI, 00pa3yrolieil MOBEPXHOCTh METAJIOYEPETHIIBI.
B sTOM cnyyae BInstHHEM BEpXHEH 4acTH BOJHBI, 00Pa30BaHHOM MOBEPXHOCTHIO METAJLIOYEPEH-
IIbI, Ha TeTIonepeaavy npenedperaroT. OHAaKO TaKoe YMpPOLIEHHE MOJAEIH MIPUBOAUT K OIIHOKaM.
IIpenioxkeHo aHAIUTUYECKOE PEIICHHUE 33Ja4d OXJIAaXICHUS BO3AyXa B IOMELICHUU IIyTEM OpO-
LIEHUS NOA3EMHON BOLOW HapyKHOH IOBEPXHOCTH KpoBiM. PaccMoTpeHa 3ajaua TEILIONPOBOI-
HOCTH B pe0pe KOHEYHOH JUIMHBI IIOCTOSHHOTO ITONIEPEYHOr0 CEUEHHMs, y KOTOPOTO pa3iIMyHbIe
CTOPOHBI MOBEPXHOCTH pedpa COmpsTaroTcs ¢ pa3HbBIMHU cpenaMu. Kpome Toro, B pacuere y4uThI-
BAeTCs BIMSHUE CONHEYHOTO M3NIydeHus. PeneHne npoBoamiy ¢ noMorsio qudGepeHnaabHoro
ypaBHEHUsI, 3aMICAaHHOTO HAa OCHOBE TEIUIOBOTO OanaHca A JH0O0ro GECKOHEYHO MAJloro 3ie-
MeHTa pelpa, HaXOAALIErocs B CTAMOHAPHOM pexkuMme. ITosryueHHbIe 3aBUCMMOCTH HCIIOIb30Ba-
HBI JUISl pacueTa MpaKkTUIeCKOH 3a7auu OpOIIEHHSI TPYHTOBOM BOMOW KPBIIIN U3 METAJLIOYEPEIH-
(bl HOMEILEHUH JUIsl COACPIKAHUS KUBOTHBIX.

Kiw4yeBble ciioBa: oxiaxaeHNe NOMENICHUA, MOA3E€MHas BOAA, TCIJIOIIPOBOAHOCTL, METAJLIOYE-
penuna, COJTHECYHOC U3ITYYCHHUEC
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The Solution to the Problem of Using Ground Water
to Cool Livestock Buildings

Thay Ngok Shon, Vo Ti Tin
Ypolytechnic Institute of Da Nang University (Da Nang, Socialist Republic of Vietnam)

Abstract. Ambient temperature in the central part of Vietnam in summer can reach 32-35 °C;
in some places it can be more than 42 °C. Hot climate strongly affects the animal organism along-
side with the animal weight reduction and reduction the quantity of egg-laying in poultry. There-
fore, air conditioning in livestock buildings is necessary. There are several ways to cool the tem-
perature in such buildings, and each one has its own advantages and disadvantages. We propose to
use underground water at the temperature of 24-25 °C for this purpose. One of the methods of
cooling sheds for livestock is sprinkler irrigation of water on the roof. For calculating the amount
of heat, removed from the indoor air in the shed to the cooling water, in the first approximation
specialists believe in some cases that an appropriate amount of heat being removed is determined
mainly by heat transfer from the air inside the shed to the cooling water through the surface of the
roof, represented by the lower part of the wave that form the surface of a metal tile, neglecting the
influence of heat conduction on top of the wave of the tile surface. Consequentially, such a simpli-
fication leads to possible errors. Therefore, the authors solved the problem of cooling shed by irri-
gation of water on the roof by an analytical method. Specifically, we solved the problem of heat
conductivity of the fin of the finite length of constant cross section, wherein different sides of the
fin are conjugate with different environments. Additionally, the calculation considered the effect
of solar radiation. For this purpose, the authors have created a heat balance equation at steady
state for any infinitesimal element of the fin, and solved the differential equation afterwards.
The authors applied the results for calculating practical problem of ground water irrigation
of a roof of a livestock shed made of metal areas tiles.
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BBeaenue

Bo BretHame, 0cOOCHHO B IIEHTPabHOW YacTH, B JETHEE BpeMs TeMmIlepa-
Typa Hapy>KHOI'O BO3JlyXa BbICOKa. O003HaUMM: CPEIHIOI TEMIIEPaTypy B 30HE
MeXIy npoBUHIMAMH HreaHa u BuHbIUHS B HMIOHE-HMIOJIe OOBIYHO HAXOAUTCS
B npenenax 34-35 °C, mocruras B otaensHbie nepuoasl 42 °C [1]. Do ompege-
JSIET OCTPYIO MOTPEOHOCTh B OXJIAXICHUH HE TOJBKO JIIOJEH B MOBCEIHEBHOU
YKU3HU, HO U CEJIbCKOXO3SIMCTBEHHBIX JKUBOTHBIX. VICIONB30BaHHE CUCTEM KOH-
JUIMOHUPOBAHMUS BO3AyXa Uil OOECIEUYECHUS KM3HEAEATEIbHOCTH JIIoAen 00-
LIETIPU3HAHO, OJHAKO AJISl )KUBOTHBIX IIPUMEHEHUE TPAIULMOHHOTO KOHAWIHNO-
HUPOBAaHUS HKOHOMUYECKH HeEIleIecoo0pa3Ho, MOCKOIbKY TpeOyroTcs 3HAYHU-
TeJIbHbIE MHBECTHLIMU M BBICOKHE DKCIUTyaTallMOHHBIE 3aTpaThl. B To jxe Bpems
B llentpanbHoii yactn Brernama, B Jlananre m Kyanname mmerorcs Oombimie
3amacsl MMO3EMHOI BOJIBI C OTHOCUTENBHO HI3KOU Temmeparypoit (24-26 °C) [2, 3].
O4eBHIHO, YTO OHAa MOXKET HCIONb30BATHCA ISl OXJIAXKICHHS )KMBOTHOBOAUE-
CKuX nomemieHuil. OnrH U3 MPOCTHIX CHOCOOOB 3aKJIFOYAETCS B OPOLIEHUH BO-
JIOW KpOBIIH, KOTOpasi B CEKTOPE )KMBOTHOBOZACTBA BheTHaMa BBINOJIHAETCA, KaK
IMpaBUJIO, U3 METAJUIOYCPCIIUIBI, U IIPU 3TOM OTCYTCTBYIOT IIOTOJIOUHEBIC IICpC-
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KpeITHA [4, 5]. Boga cTekaer 1o HIKHEH BOJTHE METAILTIOYEPEITHITHI, HarpeBacTCsI
B pe3yJibTaTre nepefadd TEIUIOThl OT HarpeToid KPOBIHM M OT BO3AyXa BHYTPH
MTOMETIEHSI, YACTUYHO OJIOKHPYS COJTHeuHOe m3nmydeHue. O4eBUIHO, YacTh IM0-
TOKa BOJBI Ha KPOBJ€ HArpeBaeTCs KOHTAKTHPYIOIIMM HapY>KHBIM BO3IYXOM,
a 4acTh — BEpXHEH MOBEPXHOCTHIO BOJHBI METAJUIOUEPEITHUIIBI B PE3yJIbTaTe TEel-
JIOTIPOBOAHOCTH caMoil depenuipl. llocimeqHuii mporecc MOXXHO KiacCU(UIu-
pOBaTh KakK TEMJIONPOBOAHOCTH B peOpe MOCTOSHHOTO MOMNEPEYHOr0 CEUCHHMS.
B nanHoli cTaThe paccMaTpuBaeTCsl pacyeT TeMIIEpaTypHOTO HOJsl BEpXHel va-
CTH BOJIHBI METAJUIOYEPENHIIBI U TOTOKA TETUIOTHI, TiepejaBaeMOi OT BO3YIII-
HOH cpe/ibl BHYTPY TIOMEILEHHS OXJIAKJAIOIIEH BOIE.

3agaua oxJiakaeHUs MoMeleHus: MeToA0M OpOoIICHUHA BOJAOM
KPbIIIH U3 METAJJI0YECPCITUIIBI

PaccMoTpuM THIOBYIO METayUIOUEpENHIly C pa3MepaMy, IPHUBEICHHBIMHU
Ha puc. 1.

tp /0

t Boga, t, “Boxa, t
L, Ls

Puc. 1. HpI/IHI_[I/IHI/IaIII)HaSI CX€Ma KOHCTPYKIHHU METAJIIIOYCP I bL
KPOBJIX )XKUBOTHOBOAYECKOI'O IIOMECIICHUA

Fig. 1. Schematic diagram of the structure of metal tile roof
of a livestock shed

Bopaa, pazOpei3ruBaemasi Ha MOBEPXHOCTH KPOBIH, CTEKAeT MO HIDKHEW o0pa-
3YIOILEH BOJIHBI MeTajutouepenuiibl. O003HAaUMM: CPEHIOI0 TEMIIEpaTypy BOAHI {|,
TeMIIepaTypy BO3[yXa BHYTpU NMOMeUIeHus tr, TeMnepaTypy Hapy>KHOTO BO3AY-
xa tp. Koaddunuentsl TemnooTnaun oT BO3AyXa K BHYTPEHHEH o5 M HapyX-
HOW Ol CTOPOHAM IIOBEPXHOCTH KPOBJIM IPHUHUMAOTCS MOCTOSIHHBIMU. 3BecT-
HBI TJIOTHOCTH MoToKa u3nydeHus ConHua £ 1 ko3QPHULIUEHT MOTIIOMIEHUS Me-
tammouepenuipl 4. CTOUT 3aada ONpeNesIeHUs TEIUIOTHI, IEPEAaHHON OT BO3-
JyXa BHYTPH HOMEIIEHHs OXJaKIAlole Boje, pa3OpbI3ruBaeMoll Ha MOBEPX-
HOCTH KpOBJIH.

B pacuerax npuHMMaNM, 4TO KOJIMYECTBO TEIUIOTHI, IIOCTYNAOLIEH OT BO3-
JlyXa BHYTPH ITOMEIEHUS K OXJIaKIAIOIIEH BOJIe, B OCHOBHOM NEPENAETCs uepes3
HIDKHIOIO 00pa3yIoUlylo BOJNHBI MeTaliodepenuisl. B 3ToM ciyyae BiIusHUEM
TEIIonepeayd Yepe3 BEpXHIOW 00pa3yloulylo BOJIHBI npenedperanyd. OmHako
3TO MOXKET IPUBECTHU K HEIPUEMIIEMbBIM OLIOKaM.

s Gonee TOYHOTO pelIeHUs 3aaud HEOOXOIUMO YUYHMTBHIBATH PacHpere-
JIeHWEe TeMIepaTypsl Ha BepxHEH oOpasylomeld BOJHBI METaIOYEPENHUIbL.
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B npeanonoxeHuu, 4T0 CKOPOCTh CTEKaHUS BOJbl B KaHaBKaX MeTaJlJIodepenu-
I(bl OINHAKOBA U OJIMHAKOBA CPEAHASA TEMIIepaTypa II0TOKa, TEMIIEPaTypHOE I0-
Jie BepXHEHW YacTH BOJHBI METaJUIOUEPENHIbl MOXKHO NMPUHUMATh CHMMETpPUY-
HBIM, @ OCh CUMMETPHUH CUMTATh 3a Ha4aJl0 KOOpAMUHAT. B pesynbraTe nmonyuaem
0COOBIH ciTydail 3a7a4yl TEIUIONPOBOAHOCTH B PeOpe IMOCTOSHHOIO HONEPEYHOTO
ceueHnd. [IpuHUMaeM, 4TO BoJa 3aMoOHAET KaHaBKYy METaJUIOUepenuibl 1O MOo-
JIOBHHBI 11a3a, B 3TOM cliydae juHa pebpa coctasiser L = 0,5(L; + L,). B kimac-
CHUYECKOH 3aJlaue TEIUIONPOBOJHOCTH B PEOpE IIOCTOSIHHOIO MIONEPEYHOI0 ceye-
HUS 00e TeIulonepenaroliue OBEPXHOCTH OMBIBAIOTCA OXHOW cpenoi [6, 7).
B nanHOM ciydae pasinuHble TOBEPXHOCTH pedpa, y4acTBYIOIIKE B TEIUIONEpe-
Jlaye, OMBIBAIOTCA DPAa3HBIMU CpPEAaMHU: BO3IYyXOM Ha BHYTPEHHEW, BOJOH Ha
Hapy>KHOH MmoBepxHOCTH. KpoMe Toro, CyIecTBEHHOE BIMSHHE OKa3bIBACT W3-
myuyenrne ConHIla, KOTOpOe HEOOXOANMMO YUHThIBaTh. Cxema mpemiaraeMon Mo-
JIeJI OKa3aHa Ha puc. 2.

q

to

Puc. 2. Cxema Mozieny K pelIeHHIO 3aa4y TeIJIONPOBOAHOCTH BHYTpHU pedpa

Fig. 2. The model scheme to the solution of the problem of heat conduction inside the fin

TemnepaTypHoe 1moJie BepXHeii 4acTu
BOJIHBI MeTAJLIOY epPenuIbl

Jns mo0oro »meMeHTapHOTO O0beMa BepXHEeW BOJHBI MeETaJIoUueperu-
IIbl ypaBHEHHE TEIUIOBOTO OaiaHca ISl CTAlMOHAPHOTO PEXHMa MOXKET OBITh
3aMycaHo

Qx + dQ(xl + dQ(xZ + ng = Qx+dx’ (1)

rae Qy — KOJUYeCTBO TEIUIOTHI, IOCTYIAIOICH B QJIEMEHT 33 CIUHHUIY BPEMCHH;
Qy+dx — TO K€, OTBOJUMOI M3 3JIeMEHTa 3a equHuIly BpeMenn; dQ,; — To ke, OT-
JlaBaeMOM BO3yXOM BHYTPH MOMEIICHUS OT HIXKHEM MOBEPXHOCTH 3JIEMEHTA 32
enuauny Bpemenu; dQ,, — TO ke, MOCTyHAOIEH OT HAPYKHOTO BO3AyXa K I10-
BEPXHOCTH BEPXHEH YacTH BOIHBI DIIEMEHTA 3a eAMHUIY BpeMenn; dQ, — To ke,



Txait Heox Lllon, Bo Tu Tune
180 PemeHue 3aa4n HCHOJIB30BAHUS OA3EMHOM BOIBI AJIs OXJIAXKICHUS AKUBOTHOBOIUYECKHX. . .

MTOCTYIIAIOIICH K BEpXHEH CTOPOHE AJIeMEHTa 3a cueT u3mydeHus CoJrHIa B eu-
HUILY BPEMEHH.

KonnyecTBO TEmIoThl, NOCTyHarOWIEd B 3JIEMEHT M OTBOAMMOW OT HErO,
ompezenseTcs u3 3aKkoHa Oypobe:

Q=& @
dx
d(, dt dt . d’
=AM —|t+—dx |=-Af — —Af —dX, 3
Qe dx( dx j dx  dx? ®)
rae A — K03(QUIMEHT TEMmIONPOBOAHOCTH MeTamouepenunsl, Bt/(M-K);

f — oA Ik TOMEPEYHOro cedeH s pedpa, M.

KonnuecTBOo TEmioThl, OTAaBaeMOM BO3JyXOM € BHYTPEHHEH W BHEIIHEH
CTOPOH 3JIEMEHTa KPOBJIH Hapy>KHOMY BO3IyXY, OIpPENesieTCsS B COOTBETCTBHUH
¢ 3akoHOM HproTona. TommuHa TUCTa METAIUIOYEPEIHITE O HECOU3MEPUMO Ma-
Jla B CPaBHEHUU C MIEPUMETPOM IOMEPEUHOT0 ceueHus peopa U. [lpunumas au-
HY JIFICTa METaJUI0YepenuIpl U/2, MOKHO 3aIHCaTh:

u
dQ, = deal (ty—1); (4)
u
dQ,, =§dxa2(tf2 -t). 5)
O0603HaYNM
dQ, £dQ,, +dQ,,. (6)

[Tocne mpeobpazoBanus moryyacm

o, +a, dx troq +,0, _t

dQ, =u > (7
o, +a,
O003Ha4NB:
oA o, +0,
2
i » Uil + o0,
f— 1
o, +a,
noJy4aeM
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KonmvecTBO TEIUIOTHI, MOCTyMaloeld ¢ colHeuHbIM u3nydeHueM CoHIa
K BEPXHEH CTOPOHE dJIEMEHTA, ONpeeIseTCs

u
dQ, = AE—dx,
2
rac E — mmoTHOCTE MOTOKA H3JIyUYCHUA COJ'IHLIa, 3aBUCAIIasA OT paCcCMaTpuBacMO-

T'O MPOMEKYTKA BPEMEHH r0Ia M MECTOIONOKEH s, B/M%.
[Toncrapmss Beipakenus (2), (3) u (6) B (1), mocie mpeoOpa3oBaHUS MOTyIaeM

d’t au 1 AEu
——(t-t)=———. 8
o f U ®)
O603Ha9nM:
A Jou o A » 1 AEuU 2
= [|—[M7]; 6=t-t;; a=—————[Km"].
B>\ [M] f "BY [Km™]
[Monyuyaem nuddepeHmanbHOe ypaBHEHHE
d’0 .,
—-p0=a 9
v p (9)
Penrenue nuddepennmansHoro ypaBHeHHS UMEET BH/T
0=Ce™ +Ce? +0,, (10)
rae 0, é—% [K], w6, =lE
B 2 a
[Mocrosuubie Cy, C, onpenensiroTest U3 FPaHUYHBIX YCIOBHIMA:
npu x = 0:
dt : : :
—Af &|X:0 =0; -MfB(C,-C,)=0; C,=C,;
mpu x = L
0, =Ceef +Cef +0,. (11)
[Tomyyaem
9L B es
aTS T e

Moncrasmss Cq, C, B (10), mocne mpeoOpa3oBaHUs HAXOIUM

e:(eL—eg)%ngg. (12)
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TemnepaTypHOe 1oJie Ha BEpXHEH CTOpOHE BOJTHBI METAIIIOYEPETHUIIHI UMEET
BUJI
1 AE ) ch(Bx) N 1 AE

t=t, +|t —t, —=—

2 o Jch(BL) 2 o (13)

B ocobom ciydae, Koria MOKHO TMpeHeOpedb BIMSHUEM COJHEYHOTO H3ITY-
yenus (0, = 0), Beipaxkenue (12) TpancopMupyercs K BULY

ch(px)
D" (14)

Ecnu He pasnuyathk cpenbl BepXHEH U HMKHEH TIOBEPXHOCTEN MeTaliodepe-
MATIBI, T. €. KOTJa MMEET MECTO O = O = o, Iy = tp =1, To cmemyert, uto (14)
SBISICTCS 3aBUCHMOCTBIO JUIsi pacdera W30BITOYHOW TeMIepaTypbl B pedpe
MMOCTOSTHHOTO TIOTIEPEYHOTO0 ceueHus [6—8]. OTiuume uMeeT MECTO IUIIh
B HayYaJe OTCYeTa KOOP/IUHAT.

KoJnuyecTBO TeMJIOTHI, NEPeIAHHON OT BO3AyXa
BHYTPH NOMeIEeHUs 0XJIaKIa0Nlell Bojxe

KonndecTBo TEIUIOTHI, MONYYSHHOW OXJaKAaromied Boaoi Q, 3aBHCHUT OT
IOBYX ciaraembix: Q; — TEIUIOTHI, MEPEeJaHHOW OT BO3AyXa BHYTPU NMOMEIIEHHS
OXJaXJarolled BOJIE Yepe3 HUXKHIOI MOBEPXHOCTh BOJHBI METAJUIOUEPENHIIBI,
u Q; — TEeIJIOTHI, IepeTaHHON OT BO3yXa BHYTPH IOMEIIEHHS BHYTPEHHEH CTO-
pOHE BEpXHEH BOJIHBI METAIUIOUEPEITHIIBL:

Q=Q+Q,. (15)

KosnmgectBo Teruiotel Qg ompenensiercst cieayromuM oopazoM. [Tockonbky
KO3 GUIUEHT TETIOOTAAaYH OT MOBEPXHOCTH METAIIOYEPENHIlbl K BOJE 3HAYH-
TEJIbHO OoMbIIe (Ha ABa MOpsAAKa) KOd((UIMEHTa TEIUIOOTAaYH OT BO3AyXa K
MTOBEPXHOCTH METaJUIOUEPENHIIbl, MOXXHO IMPHHUMATh, YTO TEMIIepaTrypa IIo-
BEPXHOCTH MeETajJIoYepenuibl paBHa Temreparype Boabl. Toraga 3nadenue Q
ornpezaenseTcs U3 3akoHa HeroToHa

Q =oyF(t -t), (16)

rie Fy — II0Ia s TTOBEPXHOCTH BOTHBI META/UIOUCPEIIAIIB], OMBIBAEMAs BOTOM, M.

[Mockonbky TeMiepaTypa BepXHel CTOPOHBI BOJHBI METAJUIOUEPEIIHIIbI 3aBH-
CUT OT KOOPJMHAT, COTJIACHO BhipaxkeHuto (13), konmuectBo TerioTel Q, ompe-
JIETISICTCS CIICTYIOIIIM 00pa3oM:

F,
Q; = [ oyt ~1)dF. (17)
0

[Ipeobpaszyem mocneHee BRIpaKEHHE
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e —t=(t; —t;) - (t-t).
0O0603HaunB
O 2t —t),
noJryJyaeM:

L
t;,-t=0,-6; dF =%udx; Q, :Jal(efl —9)%udx.
0

IMocrne penienust U MpeoOpa3oBaHKs KMEEM BBIPAKEHHE
Q,=04F, [(es —-0.)n, - (9, _efl)]’ (18)

rie F, — miomaas moBepXHOCTH BOJTHBI METAIOUYEPEITUIIBI, HECONPHUKACAIOIIAS-
cst ¢ BOHOM, M%; M, — Ko duupeHT 3GPEKTUBHOCTH pebpa, OmpPeIeseMbIil 10
dhopmyie
_th(BL)
Ne BL

[Toactasus (16) u (18) B (15), mOIydnM KOTHMYECTBO TEILTOTHI, TIEpEIaHHOMN
OT BO3/lyXa BHYTPU NOMEIICHHSI OXJIXIAIOIICH BOJIE.

IIpumep pacuera

[Ipumep pacuera cBsi3aH C MPAKTHMUECKON 3aJadyei OXJIaKICHUS MOMeIe-
HUS 7S COAEp)KaHMA KMBOTHBIX IYTEM OPOIIEHUS TPYHTOBOH BOAOW KPBIIIH
W3 MeTajulouepenuubl. Pa3mepbl MOMEHICHWS W KPOBIM W3 METaJUIOuepernu-
LBl OMPENENSIIOTCS MO JaHHBIM [3], TeMIlepaTypa BO3ayXa BHYTPH MOMEIICHUS
BBIOMpaeTCs B 3aBUCHMOCTH OT KOHKPETHBIX BHJOB JKHBOTHBIX, KO3 UIIMEHT
TEIUIOOT/IAYH OT BO3[yXa K MOBEPXHOCTH KPBIIK MPHUHAMAETCS C YI€TOM KOH-
KpeTHbIX ycnoBui 1o [9, 10]. XapaktepucTuku Ajisl MpUMeEpa pacueTa MpUBee-
HBI B Ta0II. 1.

Tabnuya 1
HaumMeHOBaHUE XapaKTePUCTHKI O603HaueHHe/popmyIa 3HaueHne
Konu4ecTBo JMCTOB METaNIOYePEHLIbI N 30
KonmecTBo BOJIH Ha TMCTE METANI04YEPETULIbI N 10
Bricora BoJHBI, M Ly 0,02
JlnrHa Bepxa BOJHBI, M L, 0,06
JlnvHa HU3a BOJIHBI, M L 0,04
JlnuHa rcTa MeTaiouepernuisl, M D 3,0
TounmuHa IUCTa METAIIOUEPEU LB, M ) 0,001
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Ilpoodonxcenue maoa. 1

HaumeHoBaHHE XapaKTEPUCTHKU O603naueHne/hpopmyna 3HaucHUe
Jnuua pedpa, M L=0,5(L; +Ly) 0,04
Koa¢pdumuent TeronpoBogHOCTH MeTaiodepe-
A 50
el Br/(M-K)
KoaddunueHt temnooraaun oT Bo3ayxa K BHYT-
o 2 o 11
peHHeit ctopone kposii, Bt/(m*-K)
KoadduipeHt Temnooraadn ot Bo3ayxa K Hapyx-
& 2 (o5} 7
HOH cTropore kposiy, B1/(M°-K)
Temneparypa Bo3lyxa BHYTpH ToMelnenus, °C 1y 30
Temneparypa HapyKHOTO BO3/yxa, °C | 36
Koa¢p¢umuent noriomenus MeTaio9epenub A 0,6
InotHOCTH HOTOKA H3TyueHms Connma, Br/m? E 600
Cpennss Temmeparypa Bojsl, °C t 25
I[Tnomans NOBEPXHOCTH BOHHLIVMB"I;aIIHO‘{epeHPI- F = D(Zﬁ + ng 0,18
IbI, CONPUKACAIONIASICSI C BOJIOH, M 2
TTinowma e MOBEPXHOCTH BOJIHBI MeuTam;quepenn- F,=2LD 024
IIbI, HE COIPHKACAIOIMIAsICS C BOJOH, M
IlepuMeTp MOMEPEYHOTO CeYeHust pedpa, M u=2(D+9) 6,002
T101mab NONEPEYHOro CeueHns peopa, M2 f =8D 0,003
o, +a
Cpennnii koopuiment Terooraayn, Br/(m*K) o= % 9,0
o t0 + 17,00
IIpusenennas Temneparypa cpensl, “C = 32,3
oy +0,
ou
Xapaxkrepuctaueckuii koaddurment pedpa B= I 19,0
1 AE
W36bITounas Temneparypa 0, °C 0, = E 20
o
M36bIT0ounas Temneparypa 0, °C O =t -t =73
H36bIT0ounas Temneparypa 0z, °C O =t —t -2,3
th(BL)
Koadpdunmenr s dexruBnoctr pedpa n = B—L 0,84

Mo1HOCTb MOTOKA TETJIOTHI, IepeIaHHONi OT

BO3/lyXa BHYTPH NOMEIIECHHUS OXJIaXKAAI0IIeH Q = oFi(t; —t,)
h =0t T

BOJI€ Yepe3 HIKHIOIO TIOBEPXHOCTH BOJIHBI

MeTajlouepenuisl, Bt

9,90

MoI1mHOCTh NOTOKA TEMJIOTHI, IEPENAHHON OT
BO3/lyXa BHYTPH MOMEIIEHHS BHYTPEHHEN Q, =04F, [(9S -0, )M — (0, - 6“)} 1,93
CTOPOHE BOJIHBI METAJIOYEPENULIBL, BT
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Oxonuanue maon. 1

HanmeHnoBaHue XxapakTepuCTUKH 0O603HaueHne/popmyna 3HayeHue

MOIIHOCT TTOTOKA TEIIIOTHI, TIEpeTaHHOM
OT BO3/IyXa BHYTPH TIOMEIIEHHs OXJIaKAaIomeit Q=Q,+Q, 11,83
BoJe, BT

MONIIHOCTh MOTOKA TEIUIOTHI, IePEIaHHOM
OT BO3/lyXa BHYTPH IIOMEILEHHUS OXJIaXK1a10- Qn =NnQ 3549
et Boge, BT, oTHOCUTENBHO BCelt KpOBIH

IIpoueHTHOE OTHOIIEHHE M1 No1 = 32100 19,5
al

Q
TIpoLEeHTHOE OTHOLICHHE T)q Ng = 62100 16,3

BBIBO/IbI

1. Ipeyiaraercs pelieHUe 3aa9u TSILIONMPOBOIHOCTH B peOPe MOCTOSHHOTO
MOTIEPEYHOTO CEUEHUS C YCIIOBUSMHU, KOTOPHIC HECKOJIBKO IIUPE KIACCHUYECKOM
MMOCTAHOBKY 33/I1a4M: BO-TIEPBBIX, IOBEPXHOCTU peOep OMBIBAIOTCS Pa3IUYHBIMU
CpellaMH, BO-BTOPBIX, OJIHA TOBEPXHOCTh HAXOUTCS TIO/] BIMSHUEM COJTHEYHOTO
n3my4deHust. M3 mogy4deHHBIX pe3yIbTaTOB MOXKHO PEIINTh KJIACCHYECKYIO 3a]1a-
4y TETUIOIPOBOJHOCTH B pedpe MOCTOSHHOTO. MONEPEYHOTr0 CEUYEeHUsT KOHEUHOM
JUTAHEL.

2. BoiBeieHHBIE 3aBHCHMOCTH HCITOJb30BaHbl IS pacdera MPaKTHYSCKOM
3a/1a9d OXJIAKICHUS TpeIHa3HAUYECHHBIX IS COMEP)KaHMS JKUBOTHBIX ITOMETIIe-
HUH, HE UMEIOIINX MOTOJIOYHOTO MepeKphITus. OXIaxkaeHue o0ecTieunBaeTCs
C TIOMOIIBIO0 APTE3MAaHCKOM BOIBI, KOTOPOH OpOIIaeTcss Hapy>KHasi TTOBEPXHOCTH
KpPOBJIM M3 MeTajuiouepenuibl. KolTuaecTBo TerioThl, IepelaHHoi OT BO3AyXa
BHYTPH TOMEIIEHUI dYepe3 HUKHIOI MOBEPXHOCTh pedep MeTauIodepemnuilbl,
cocraBiseTr 19,5 % TemmoTsl, mepeqaHHON OXJaKIarolel BOoJe Yepe3 MOBEepX-
HOCTh HIDKHEH BOJHBI METAJUIOUEPEIIHIBI, UTO cocTaBisieT 16,3 % oOrmmero ko-
JUYECTBA TEIUIOTHI, TePeIaHHON OXJIAXKIAIOIIeH Bo/e. DTO 03HAYAET, UTO HEIlb-
351 TIpeHeOpedh MPOMECCOM TEIUIONPOBOAHOCTH Yepe3 BEPXHIOI BOIHY Me-
TaJIOYEPETIALIBI.
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