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MccnepoBaHne TennooTaayn Ha MOBEPXHOCTU KPYINOro UWnAvMHApa npu
HECUMMETPUYHBIX YCIOBUSIX BBOAA FA30B B LMKIOHHYIO KamMepy BbINOMIHEHO Me-
TOL4OM M3MEHEHMS arperaTHOro COCTOSIHUS FPEOLLLEro areHTa — crerka neperpeTo-
ro BOASHOrO napa, nofgaBaemoro B UunuHAp-kanopumeTp. [loasBoa Bo3gyxa
B LMKIOHHYI Kamepy MNpoM3BOAMMAM C OBYX AMaMeTpasnibHO MPOTUBOMOMOXHbLIX
CTOPOH Yepes LWMKMLbl, PacroOXEHHbIE B BEPXHEN N HDKHEN ee 4acTsx B none-
PEYHBbIX MITOCKOCTAX HA OTHOCUTENBHOM PacCTOsAHWMM OT TopuoB, paBHOM 0,5Dy.
HecummeTputo BBOAa NOToKa B Kamepy cO3[aBanuv 3a CYET U3MEHEHUS OTHOCU-
TENbHOM NIOLWaan BXxo4a B HWDKHEW 4acTu kamepbl. onyyeHHble aaHHble obpa-
0oTaHbl B B1Ae 3aBUMCUMOCTW cpefHero umcna Hyccenbta oT uncna Re u napa-
MeTpa, XapakTepu3ayLLero HECMMMETPUIO BBOAA.

KntoyeBble cnoBa: Lunuuap, TennooTaava, UMKIOHHas Kamepa, ABYCTOPOH-
HWI BBOZ rasa.

Wn. 3.Tabn. 2. bubnuorp.: 3 Ha3B.

Investigation of heat transfer on the surface of a circular cylinder with asym-
metrical gas inlet conditions in a cyclone chamber has been executed while
changing an aggregate state of heating agent that is slightly superheated steam
which is supplied into the cylinder-calorimeter. Air has been supplied into the cy-
clone chamber from two diametrically opposite sides through the slots in the top
and bottom parts of the transverse planes on a relative distance from the ends
which is equal to 0,5D,. Unbalanced stream input into the chamber has been cre-
ated due to varying the inlet relative area in its bottom part. The obtained data
have been processed in the form of dependence of the average Nusselt number
on Re number and a parameter characterizing the asymmetry of the inlet.

Keywords: cylinder, heat transfer, cyclone chamber, double gas inlet.

Fig. 3. Tab. 2. Ref.: 3 titles.

PaccmaTprBaemas 3aadya npeCcTaBIseT HHTEPEC U pacyeToB U pa3paboT-
KH IUKJIOHHBIX HarpeBaTeJIbHBIX W OXJIAXKIAIONINX YCTPOUCTB Pa3IMIHOTO TEX-
HOJIOTUYECKOI0 Ha3HAYCHHS, TEIUIOOOMEHHUKOB, PEKYIEepaTOpOB, alllaparos,
COBMEMIAIOMINX (PYHKIMU ITMKJIOHHOTO CemapaTopa W TEIUIOYJIOBUTENS U T. .
Nmeromuecs B nuTepaType peKOMEHIALNU IO pacueTy TEIUIO0TAaud UIHHIPA
B ITUKJIOHHOM ITIOTOKE OTHOCSATCS B OCHOBHOM K ITUKJIIOHHBIM KaMepam C OJIHO-
CTOPOHHUM MPUTOPLIEBBIM BBOIOM Ta30B [1-3]. MccnenoBanne TenaooTaauu Ha
MOBEPXHOCTU KPYIJIOro LUWIMHApPA IPU JBYCTOPOHHEM IMPUTOPLIEBOM HECHUM-
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METPUYHOM OTHOCHTENBHO CPEIHEr0 CEUCHHsI BBOJAE ra3oB B IUKIOHHYIO Kame-
PY BBITIOJIHEHO METOJOM HM3MEHEHHS arperaTHOr0 COCTOSIHHUS IPEIOIIEro arcH-
Ta — cierka neperperoro (Ha 2—3 °C) BOASHOro mapa, IoJaBaeMoro B IHIXHAP-
kamopumetp (puc. 1). Kamopumerp ycranaBmuBamm coocHO ¢ pabounmm oObe-
MOM LIMKJIOHHOH KaMephl B 3aJJaHHOM MECTE C IMOMOILBIO CIEIUAIBHBIX CEKLIUH.
O6mas anuHa paboueil MOBEPXHOCTH KallopuMeTpa coctasisia 360 MM, aua-
meTp d = 105,3 mm. i OIEHKH pacipeaeaeHus ITIOTHOCTH TEIUIOBOTO IOTOKA
1 Ko3QQUIMEHTa TEMIO0TIau MO JJIMHE HWIMHAPa-KaJOpUMeTpa ero napoBoi
00beM OBUI CEKIIMOHMPOBAaH Ha BOCEMb PaBHBIX yacTed IiMHOW mo 45 MM
Kaxzas. TonmuHa TeXHUYECKH IJIaJKOH CTEHKH KaJOpHUMETpa HE IpeBbIIIaja
1,0-1,5 mm. Kanopumerp umen cHU3Y OXpaHHBIH y4acTOK BeIcoToM 30 MM, a ero
BEpPXHHUH TOpen ObUI TEMJIOM30JMPOBAaH TEKCTOIUTOBBIM JAHMCKOM. PaBHOMep-
HOCTh Pa3lady napa mno pabouuM ydacTKaM KajlopuMeTpa oOecredrBanach nep-
¢dopupoBanHoii TpyOKkoii. OOpa3oBaBIIMIICS B ONBITaX HA pabouell MOBEPXHOCTH
KaJIOpuUMeTpa KOHJIEHCAT CTeKall B COOpHBIC TapeiKH CEKIHH M OTBOIMIICS U3
KaXIOM IO JAaTyHHBIM TpyOKaM uepe3 OXpaHHYI CEeKLHI0O U THUAPO3aTBOPEI
B MepHble eMKocTH. O0OrpeB OXpaHHOH CEKIMH MPOWU3BOIWIN TapOM, MOCTY-
MAIIIMM U3 MPOLYBOYHOIO LITyIEpa Kajtopumerpa. [ unpo3aTBop co3nasain He-
OosbI10e U30BITOUHOE JaBJICHHE B IAPOBOM IPOCTPAHCTBE KaJOPUMETpa U MO03-
BOJISLI KOHTPOJIMPOBATh YPOBEHb KOHICHCATA IO/ OXPAHHOU CEKLUEN.

IlogBon Bo3myxa B IUKJIOHHYIO KaMepy NPOU3BOAMIIM C IBYX AHAMETPAIbHO
MIPOTUBOIIOJIOKHBIX CTOPOH Yepe3 TaHICHUUAIbHBIE LIUTUIIBI, PACIIOTIO0KECHHBIE B
BCpXHCﬁ M HIDKHEW ee JacTsaxX B MOMCPECYHBIX IJIOCKOCTAX HAa OTHOCUTCIHLHOM
PacCTOSIHUU OT BBIXOIHBIX TOpIoB, paBHOM 0,5D,. CpenHee cedeHue KaMmepshl,
JIeTTUBILICE €€ Ha JIBE PaBHBIC YacTH (BEPXHIOK M HUXKHIOK)), ONPEeIIsin KOOp-
nauHaroit Z (puc. 1), coBmanaromieii ¢ 0cbio pabouero oobemMa KaMephbl B PaBHOM
HyJr0. Bece xapakTepucTHKH, OTHOCSIIMECS K BEPXHEW 4acTH Kamephl, B Aajlb-
HelmeM 0003HaYeHbI HHAEKCOM «1», K HKHEH — MHIeKcoM «2». be3apasmepHoe

snauenue Z =Z/D,. Hecummerpuio BBOjIa MOTOKA B KAMEPY CO3/IaBAIIM 32 CUET

o 3 2 o
M3MEHeHHsI OTHocuTenbHOM miomaau Bxoxa f, =4f /(nD.) ycraHnoBkoii

Bx1
B IIJTUIAX CIENUANTBHO CIpO(WIMPOBAHHBIX BKJIambimei. [Ipu 3Trom oHa mor-
na mpuHUMAaTh 3HaudeHus, paBueie 0,02; 0,04; 0,06; 0,08, a mapamerp

- ) .
f,=4f /(D) coxpausn nocrosrHoe 3HaueHue 0,04. OTHOCHTENBHBIN Ia-

pamerp f_ /f . B nanbneitmem o6o3nauen f,_ .
BBIBOJL BO3/[yXa NPOM3BOIMIIM M3 BEPXHEN U HUKHEH dacTell Kamepbl 4epes
BBIXOJIHBIE OTBEPCTHS IUIOCKUX MEPEKUMOB C OTHOCHTEIBHBIM (II0 OTHOIIEHHIO

k D,) amamerpom d__, =d
kamepsl L =L /D, cocrasmsna 5,25.

=0,8. OrHocuTesnpHas AMHA pabodero oobema

BbIX 1 BBIX2

B xauectBe npumMepa B Tabi1. 1 npuBeneHb! MOTYUYECHHBIE B OMBITAX MECTHBIE
snadenus uucen Hyccensra NU =od/A (o — nokanbHblii K03 duMenT Temmo-

OTJa4H, A= K03(1)(1)I/II_II/IGHT TeHJ'IOHpOBO,Z[HOCTI/I) o JJIMHE KPYTJoro nujinHApa

npu umcne Peiinomsaca Re=v,_ d/v, pasuom 1,9 - 10°. B umcne Peiinonbica:

V. — CPEIHss CKOPOCTh BO3yXa B IIUIMIAX KAMEPBI; V — KHHEMaTHYECKUN KO-

3(1)(1)I/ILII/ICHT BA3SKOCTH IMOTOKA IIPHU BXOAHBIX YCJIOBHAX.
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Konpencar

=y
|

~ 220B

Puc. 1. Cxema dKCTIEpUMEHTAIIFHOTO CTEH/IA: | — IUKIOHHAS Kamepa; 2 — HIITHHIP-KaIOPHUMETP;
3, 4 — cexums yAMMHATENbHAS, OXpaHHAs; 5 — 3acJI0HKa; 6 — HOpMaJIbHOE CYKaloIIee YCTPOUCTBO;
7 — U-06pa3Hslit MaHOMETD; 8 — TepMoMeTp; 9 — Bo3nyxoayBKa; 10 — KT ¢ rHApO3aTBOpaMH;
11 — mapoBoii anektpokorern; 12, 13 — maponeperpeBaresib OCHOBHON M JOTOTHUTEIBHBIN;

14 — cocyn ¢ TaroUMM JIBIOM; 15 — mOTeHIHOMETP; 16 — MEKpOMaHOMETD;

17 — tanrennmanbHas nuMNa; 18 — BEIXOIHOE OTBepcTHe; 19 — IuIocKuii mepexum

Tabnuya 1

H3menenue ynces Nu BI0JIb HHINHAPA NPH Pa3IUYHBIX fm

7 z

o 0 10,13]0,25]0,50(0,75]|1,00]|1,25]150]1,75(2,00]| 2,25 | 2,50 | 2,60
05 108 | 106 | 106 | 107 | 109 | 113 | 115 | 115 | 115 | 114 | 128 | 141 | 124
' 112 | 113 | 116 | 120 | 123 | 128 | 131 | 136 | 142 | 146 | 163 | 182 | 160
10 | 138 | 139 | 140 | 144 | 149 | 160 | 161 | 160 | 152 | 159 | 181 | 201 | 177
138 | 139 | 140 | 144 | 149 | 160 | 161 | 160 | 152 | 159 | 181 | 201 | 177
152 | 154 | 157 | 159 | 163 | 170 | 175 | 179 | 182 | 188 | 202 | 227 | 203
152 | 153 | 154 | 156 | 158 | 160 | 164 | 170 | 171 [ 175 | 196 | 218 | 192

15

162 | 164 | 168 | 172 | 174 | 179 | 182 | 187 | 193 | 201 | 214 | 246 | 215
161 | 161 | 164 | 165 | 167 | 171 | 176 | 182 | 182 | 184 | 199 | 224 | 193

Ilpumeuanne. Bepxuee 3Hauenue B cronbdue — Nuy, HiwkHee — NU,.

2,0
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3HaueHUs YKcaa HyCCCHLTa B 3aBUCHUMOCTH OT 4YHCJIa PeﬁHOJ’IBZ{Cﬂ Impu pas-

JIMYHBIX BEIMYMHAX mapamerpa f, , npuBenens Ha puc. 2.

Nu

300

200

)y 4

100 /

>
/'

70

50

60 100

Puc. 2. 3aucumocth uncia Nu ot uncia Re npu pasauunbx 3HaueHusx f

200 300 Re-10°

Bx1®

0— f_, =05 0-1,0; A—1,5; 0—2,0; TeMuble 3Ha4ku — NUy; cBeTsbIe — NU,

YcTaHOBIEHO, YTO MOKa3aTeNlb CTENEHU N mpu yucie PeiHonbaca B cTal-

JapTHOU 3aBUCUMOCTH BHJIA

Nu =cRe" (1)

Tabauya 2
H3MeHeHHe MoOKAa3aTeJisi CTENEHU N

B dopmyae (1) npu pasanuneix T

Bx1

~Bx1 N Nz

0,5 0,70 0,72
1,0 0,80 0,80
15 0,82 0,80
2,0 0,79 0,80

B paccMaTpuBaeMON 3ajadye H3MEHs-
eTcsl 10 JUTMHE KaJTOPUMETpa, a TaKKe
B HEOONBIIMX Tpejenax U OT 3Haue-
nus mapamerpa f_, (Tabmn. 2).

HOJ’Iy‘-IeHHI)IC aBTOpaMu JaHHBIC
ObTH 0Opabotansl mpu N = 0,8 u B
BUJIC 3aBUCHMOCTH CPEIHEro 4YHcIia

Hyccensra Nu=ad/A (o — cpexnee
3HaueHue Kod(p(HIMEHTa TEIIO0TIa-

Y Ha TMOBEPXHOCTU IMIMHJpPa) OT uucia PeliHonbiaca Re u Ge3pazmepHoit oT-

HOCHUTEILHOH IUIOMIAIN BXOaa fm (puc. 3).

Nu/f 5%

Bx1

300

200

100

60 L
60 100

200 300 Re-107°

Puc. 3. Cpenusis TENI00TAAaYa HA TOBEPXHOCTU KPYTJIOTO LIMIHHIPA
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B PE3YIbTATEC MOJTYUYCHO YPAaBHCHHUE IJId pacd€Ta CPpCAHUX KOB(b(bI/IHI/IeHTOB
TCILJIOOTAAYX Ha MMOBCPXHOCTU HUIIUHAPA

Nu =2,7Re®® f 0%, )

Bx1

OTKIIOHEHHE ONBITHBIX TOYEK OT 0000ImaromIei KpuBoi He npeBbiaet +10 %.
BBIBOJ

[TomyueHHOe aBTOpaMHM ypaBHEHHWE JJIsl pacyera CpeAHuX Ko3(QuimeHToB
TEIUIOOTIAYM Ha TIOBEPXHOCTH IMWIMHAPA, COOCHOTO ¢ PabodymM 00BEMOM ITHK-
JIOHHO# KaMephl C IBYCTOPOHHIUMHE OKOJOTOPIIEBHIMH CHMMETPHUYHBIM BBIBOJIOM
W HeCHMMETPHUYIHBIM BBOJIOM Ta30B, MPaBHUILHO ONpPEaesseT 0COOCHHOCTH KOH-
BEKTHBHOTO TEIJIOOOMEHA B PACCMATPUBAEMBIX YCIOBHIX U MOXKET OBITh PEKO-
MEHJIOBAHO JIJISl IPAKTUYECKOTO UCTIOIH30BaHUS.
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