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B cratbe paccMOTpEHBI COBPEMEHHBIC MTOIXOBI IIPU MPOCKTUPOBAHKUA U pa3pabOTKe PAlMOHAIBHBIX KOHCTPYKIIMH Bapoy-
HBIX amllapaToB ¢ PyOaIIKkoi, 0OecreunBaromye YIyIIeHHY0 YHEprodPPeKTUBHOCTD, METAIIO- U MaTepHAIOEMKOCTb C CO-
OJIIOICHNEM TEXHOJIOTHYECKHX U HKCIUTyaTallHOHHBIX XapakTepucTuk. [Ipencrapiena HOBas METOHKA pacdeTa ONTUMAIBHBIX
(dhopM TerutonepearoIeii MOBEPXHOCTH BAPOUHBIX EMKOCTEH anapaToB Ha OCHOBE METOJIa HCCIICAOBaHMsI (DYHKIIUH HECKOJIb-
KHX TICPEMCHHBIX Ha dKCTpeMyM. MccnenoBanus MpOBEICHBI IS IIECTH HanOoIee pacipoCTpaHCHHBIX (hOpM pabouuxX eMKO-
CTeH BapOYHBIX aMIapaToB ¢ PyOaIIKoN MUIIEBON MPOMBIIIJICHHOCTH U OOIIECTBEHHOTO MUTAHMS: IMIHMHAPUIECKIE EMKOCTH
¢ nosyc(hepruyecKuM U IUIOCKUM JTHOM, TIPSIMOYTOJIbHAS, KOPBITOOOpa3Hasi U eMKOCTh B BUjie moiicepbl. BMecTHMOCTh BCex
BapOUYHBIX COCYIOB IIPHHAMANIACh OJJMHAKOBOM. Pe3ynmpraTsl pacyeTra cBEICHEI B TaOIHILy B BHJIE COOTHOIICHUA TEOMETpHYIe-
CKHX TMapaMeTPOB, IPU KOTOPBIX MOBEPXHOCTH COCyAa MHHMMAaNbHA. [IpuBeneH moapoOHbIi MpuMep MaTeMaTH4ecKoro aHa-
JIn3a FeOMETPUUYECKHUX TTapaMeTPOB COCY/IA, BBIMOIHEHHOTO B BU/I€ TOPU30HTAIBLHOTO MONYIMIMHAPA C BEPTUKAIBLHON MPSIMO-
yrompHOH oOeuaiikoii. [lokazaHO, YTO HAMMEHBIIYIO TIOBEPXHOCTh UMEET COCYII C TIONYCPEPUISCKIM THOM, TIEPEXOISIITIM B
MUIAHAPUYECKYIO 00eUaliKy, BRICOTa KOTOPOH B JIBa pa3a MeHbIIe auameTpa moaychepsl. [Ipu oxHOM U TO# ke BMECTHMOCTH
IUTIOIIA b IOBEPXHOCTH BAPOUHOTO IIMIIMHIPHYCCKOTO COCY/Ia C IUIOCKUM JIHOM U KOPBITOOOpa3Hoii (hopMbl Beiiie Ha 6,3 %, U
17,2 % coOTBETCTBEHHO.
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In the article modern approaches are considered in the design and development of rational designs for cookers with a
jacket, which provide for improved energy efficiency, metal and material consumption with observance of technological and
operational characteristics. A new method for calculating the optimal forms of the heat transfer surface of the cooking vessels
of apparatus is presented on the basis of the method for studying the function of several variables on an extremum. Studies
were carried out for the six most common forms of working capacities of cookers with a jacket of the food industry and public
catering: cylindrical tanks with a hemispherical and flat bottom, rectangular, trough-shaped and a capacity in the form of a
polesphere. The capacity of all cooking vessels was assumed to be the same. The results of the calculation are tabulated in the
form of geometric parameters, for which the surface of the vessel is minimal. A detailed example of a mathematical analysis
of the geometric parameters of a vessel made in the form of a horizontal half cylinder with a vertical rectangular shell is given.
It is shown that the smallest surface has a vessel with a hemispherical bottom, transforming into a cylindrical shell, the height
of which is half the diameter of the hemisphere. With the same capacity, the surface area of the cooking vessel of a cylindrical
vessel with a flat bottom and a trough shape is higher by 6.3 %, and 17.2 %, respectively.

Ionosxcumenvnasn peyensusn npedcmasnena C. A. Epmaxkogsim, 00KMOopoM MexHU1ecKux Hayk,
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B nocnennue Tonel B MUAIEBON MPOMBITINIEHHOCTH U
0OIIECTBEHHOM MTUTAaHUHU TPEIBSBISIOTCS BCE 00Jee BhI-
cokue TpeOOBaHMS K Ka4eCTBY BBIITYCKaeMOW IMPOAYK-
LMY C OTHOBPEMEHHBIM TOBLIIICHUEM €€ JTOCTYIMHOCTU
JUIA TIAPOKHX ciioeB HaceneHus [1—4]. Onaum u3 my-
TeW perieHus DJaHHOW MPOoOIeMBI SIBISIETCS pa3padoTKa
M COBEPIICHCTBOBAHHE TEXHOIOTHYECKOTO 000pyIOBa-
HUS C IIETBI0 CO3/IaHUS ONTUMAIILHBIX YCIOBUW TETLIO-
M MaccooOMEHa TUINEBBIX Cpell, a TaKXKe YIydlICHUs
[I0KA3aTeleil ero TEIJIOBOW 3KOHOMHMYHOCTH, JHEPro-
3G (GEKTUBHOCTH, METAIO- ¥ MaTePUaIOEMKOCTH, JKC-
TUTyaTallMOHHBIX XapakTepucTuK. K Takomy o06opymo-
BaHUIO, B YaCTHOCTH, OTHOCSTCS BapOYHBIEC aIllaparhl
¢ pyOamkoii, paboune eMKOCTH KOTOPBIX H3TOTOBISIOT
U3 JOPOTOCTOSAIIEH HUKEIbCOAepKalllel HepKaBeroen
CTaJId, KaK ¥ OOJIBIIMHCTBO TEIUIOOOMEHHBIX arlnapa-
TOB [5, 6]. B cBsi3u ¢ MHOrooOpazueM (Gpopm BapoOUHBIX
COCY/IOB, TIPUMEHSIEMBIX B HACTOSIIEE BpeMs Ha Tpej-
MPHUSATHAAX TUIIEBOW MPOMBIIUIEHHOCTH W OOIIECTBEH-
Horo nuTanwus [7, 8] , moinydeHne 000OMICHHBIX JaHHBIX
[0 UX METAUIOEMKOCTH HMEET aKTyaJlbHOE 3HAUYCHHUE.

Iean u Meroauka ucciaeroBaHui. U npUHATHSL
NPUHIIUIHATGHBIX PEIICHUA TPU KOHCTPYHPOBAHUU
HOBBIX alapaTtoB HEOOXOIMMO MMETh METOAWMKY pac-
YeTa COOTHOIICHHWH T€OMETPUIECKUX MapaMeTpoB, pH
KOTOPBIX TTOBEPXHOCTh COCY/a, a, CIEI0OBATEIILHO, H €T0
METaJIOEMKOCTh, UMECIOT MUHUMAIbHbIC 3HAYCHUS MPU
3aJJaHHON BMECTUMOCTH. PellleHuro 3Tou 3a1a4u II0CBs-
IeHa JTanHas padora.

B ocHOBy aHanmm3a IMOJIOKEH METON HCCIIETOBAHUS
(YHKIIMA HECKOJIBKUX TIEPEMEHHBIX Ha AKCTpeMyM [9].
Ha pucynke 1 paccMOTpeHO ero npuMeHEeHHE B IIPHIIO-
KCHHU K JIOCTATOYHO CIIOXHOW (hopMe cocylaa — ropu-
30HTaJBHOMY TONYLIWIMHAPY C BEPTHKAJIbHOM obOeuaii-
KOH (TONIIMHA CTEHOK Majia B CPAaBHCHHH C JPYTUMU
pasMepamn).

[Ino1mane MOBEpXHOCTH JaHHOTO COCYNa C TUTOCKOW
KPBIIIKOHN SIBIIIETCST (PYHKIMEH TpeX MepeMEHHBIX: JHra-
metpa D, qyunaet L v BeicoTh h emkoctu, 1. €. F = (D, L,
h), u onpesiensieTcs: BRIpaKeHUEM

.02 D
F=DL+2hD+2Lh+ "2 +T2 (1)
4 2
BMCCTI/IMOCTB Cocyﬂa T{_DZ
V=DLh+—— L,
OTKy/Ia ]
p=_v _mD )
D-L 8

[loncraBuB BeIpaxenue (2) B ypaBHenue (1), Haxo-
JUTCSI TIOMIA(b TOBEPXHOCTH BAPOYHOTO COCYJIa
F-prL+2Y 2V, DL
L D 4
[TockombKy BMECTUMOCTE cocyza 3anana (V = const),
MOJYYEHHOE YPAaBHEHHE COJCPIKUT TONBKO JBE HEH3-

)
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BECTHbIE IIepeMeHHbIe AuameTp D u mporspkeHHOCTh L
E€MKOCTH).

Jlanee HaxomsTCcAd 4acTHbIE NMPOM3BOAHBIE OT BBIpaA-
aeHud (3) ¥ MpUpaBHUBAIN UX K HYJIIO

dF B 2V E—O @
aD "Dz 4

dF . -D

o _p2Vv, 2, (5)
dL L2 4

Pemas cucremy ypaBuenuit (4) u (5), onpenensier-
cs, uTo B Kputudeckoi Touke L = D. Tloacrasinss nan-
HBbIC 3HAYCHUs TIEPEeMEHHBIX B ypaBHeHus (4) wim (5),
nonyqamxl 3

=D= |——=1,038-V'5, (6)
4+7
Od4eBuAHO, YTO B TOYKE, OIMPEAEIIEMO TOCIe-
HUM  COOTHOILIEHHMEM, BO3MO)XHO CYILECTBOBAaHUE
3KCTpPEMYMaA.

I[anee OIpeACIACTCA 3HAYCHUS TPOU3BOAHBIX BTOPO-
ro mnopsgaka B KpHTH'-ICCKOfI TOYKEC, YUUTBIBAsI BbIpAKe-

Hue (6). B_F AV l4+
= 3D F—E( ).
A°F T 1
=———=1+—==(4+m).
.o | Ta W™
3%F a4V l(4+ :
=——=——="(4+n
L L3
3
A=AC -

B*=—"(4+m).
PSR

ITockonbky A > 0 u A > 0, To B paccMarpuBaeMoi
touke GyHkws F nmeetr MuauMyM. Clieny oM marom
SIBISIETCS. ONIPEAETICHNE BBICOTHI h B 3a1aHHOM TOUKe.

Puc. 1. Pacuemmas cxema 6apounoeo cocyoa
Fig. 1. Design circuit for cooking container
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Ta6muna 1
CooTHOIEHA TEOMETPUYECCKUX ITAPAMETPOB, IIPU KOTOPBIX IOBEPXHOCTD COCYya C KprIHKOﬂI MHMUHUMAaJIAbHaA
Table 1
Ratios of geometrical parameters at which the vessel surface with a cover is minimal
MurnmaansHag
No Coomomerme Fmin—Féa: .
. Dopma cocyna [TOBE PEHO CTE, r -100%
' rapaMeTpoB das
Frin
D
* D =1,152-V'*
1 P | i D 5208-V*? baza cpaenerim
O/
b /
D
D =1,084-V'?
S | s 5,535-v*3 6.3
D
I 'I - 3 +3 3
3 \ | / D =1,563-V* 5,758-V° 10,6
kY |
N | )
D
f -
L 173
s D =1,038-V*~
4 V4 S D | 5780V 11.0
] ‘ L:D h =
h ‘/ 2
"- i — B I|
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W3 ypaBreHus (6) HaXoauTCs
D3 (4+n
V= —( }
S

[ToncraBnsas maHHOE BEIpaKEHUE B ypaBHEHHE (2) C

yueToMm, uto L=D, onpenensercs
D
h=3 )

TakuMm 00pa3oMm, MOBEPXHOCTh PAaCCMAaTPUBAEMOTO
cocyla M ero MeTalIoeMKOCTh OylyT MUHHMMAJIbHBI B
TOM CJIy4ae, €CITU BBITOIHAIOTCS cooTHOIICHMS (6) u (7).

[ToncraBuB 3TH cooTHomeHUs B ypaBHeHue (1),
MOJTy4aeTCst B 3.p2 (a+m)

min
4

[locneanee BbIpaXkeHWE MO3BOJSET ONPEAECTUTH MH-
HUMAJIbHO BO3MOXKHYIO TTOBEPXHOCTb COCYy/la IaHHOU
(hOpMBI 110 OTHOMY M3 TEOMETPHUIECKHX ITapaMeTPOB HITH
3aJJaHHON BMECTHMOCTH.

Pesyabrarsl nccienoBanmuii. Pesynprarel aHamorny-
HBIX PAacueTOB AJISI APYTHX (POPM COCYIOB MPEACTABICHBI
B Tabiure 1.

AHanu3 NpUBEJCHHBIX B HEW 3aBUCHUMOCTEH IMO3BO-
JISeT CAENaTh BBIBOM, YTO M3 PACCMOTPEHHBIX COCYIOB
HAaUMEHBIITYI0 TIOBEPXHOCTHh UMEET COCY/ C TIomychepH-
YECKUM JHOM, IEPEXOSIIUM B LWIMHAPHUYECKYIO 00e-
YaiiKy, BBICOTa KOTOPOW B JiBa pa3za MEHbIIEC JUaMeTpa
noJrycqepsl.

Bennuuna nosepxuoctu sroro cocyna (F, = F =
5,208-V??) 6pl1a npuHsATa 3a 6asy MpyU CPaBHEHHUH JIPY-
ruX (OpPM COCYJIOB.

5,78-V25, (8)

W3 mocnenneit rpadpr Tabmuiel 1 BUAHO, YTO TpH
OJTHOW W TOW K€ BMECTHMMOCTH IUIONIAJb TOBEPXHOCTH
BTOpOTrO cocyna Ha 6,3 %, a mecroro Ha 17,2 % OoubIiie,
yeMm nepBoro. [Ipudem, kak moka3aau pacyeThl, YBEJIH-
YeHHUE TUHBI IecToro cocyna a0 L =2-D, 1. e. mpubnm-
JKEHHUE eT0 K KOPHITooOpa3Ho# hopMe, yBEITHMINBACT ATy
mudpy npaktuuecku 10 34 %.

YMeHbIIIEHHE METAUIOEMKOCTH BapOUYHBIX arapa-
TOB ¢ pyOamikoii Ha OCHOBE PE3yJIBTATOB BBIIICTIPUBE-
JIEHHOTO aHaJN3a HEOOXOAMMO COIMOCTABIATH C TEILIO-
TEXHUYIECKOW MOJIETBIO MpoIlecca HECTAIMOHAPHOMN Te-
rIonepeaady Takux ammaparos [10]:

Q=0,89-F b -2t (At — 2t )7 (2% - 1,04-26 %)z
rae Q — KOJIM4eCTBO TEIUIa, MePelaHHOTrO Yepe3 CTeH-
Ky pabodell eMKOCTH 3a BpeMs pa30rpeBa arrapara 7
kx — ko3 unmeHT Teronepenadn B KOHEUHBIN I1e-
pHOI pa3oTpeBa;

Atk, Atk — TemIiepaTypHbIN HArop B KOHEYHBIN U Ha-
yanbHBIA IEPUOABI pa3orpena, °C;

BriBoanl. Pexomenmanuu. OntuMaibHas IDIOMIAIb
TEIUIONEPEAArOIeH MOBEPXHOCTH HIIEBAPOUHBIX allTa-
paroB ¢ pyOalkol, onpeaesnsiemMas Mo 3aBUCUMOCTH (9)
IOJDKHA OBITh HE MEHBIIE PACUCTHOW BEIMYUHEI C WC-
TOJIb30BAaHUEM YpaBHEHUS (8).

Taxum 00pa3om Mpu MPOSKTHPOBAHNHU U pa3padoTKe
anmaparoB ¢ pyOamikoi, BKIFOYAOIIUX KaK COCTABHYIO
4acTh COCY/l TOW MU UHOM ()OPMBI, pa3yMHOE YMEHBIIIC-
HUE WX METAIOEMKOCTH C COOIIONCHUEM TEIIOTEXHHU-
YECKHX, a TAK)KE TEXHOJOTHYECKHX WM IKCILUTyaTaI[HOH-
HBIX TPeOOBaHMI TTO3BOJISIET ONIPENEIUTH PAllMOHATIFHOE
KOHCTPYKTHBHOE pEIlIeHHE.
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