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OpauM u3 myTed CcO3JaHMsI KOMIIAKTHBIX TETNIOOOMEHHHUKOB SIBIISIETCS
OpUHYAUTENTbHAS TYpOyInU3alus MOrpaHUYHOTO CJIOS.

Ilenv padoomwsi. Onenka >(PGEKTUBHOCTH IpelaraeMoro croco0a
WHTEHCHU(DUKAIIMU TEIUIOOTAaud TPyOdaToil TEIJI00OMEHHON MOBEPXHOCTH C
OMOUIbIO HHTEPLIETITOPOB, Pa3MEIIEHHBIX HECUMMETPUYHO Ha MIPaBOM U JIEBOM
NOJIYUUIMHAPAX TPYOBI.

Ocu 1pyO TemI00OMEHHOW MOBEPXHOCTH Pa3MEIANINCh MOMEPEK MOTOKA
TersioHocutenss. Ha HapyXHOM NOBEPXHOCTH TPyO HMMENIUCh MPOJOJIbHBIE
KO3BIPBKH (MHTEPUENTOPHI), MPUYEM, UHTEPUENTOPHI HA MTPaBOil CTOPOHE TPYOHI
pa3MeIauch B MPOMEXKYTKaX MEXKIYy HHTEPLENTOpamMu JIEBOM CTOPOHBI M
Hao0opoT. J[JIMHAa MHTEPLIENTOPOB U MPOMEKYTKOB MEXIYy HUMU HaXxoJauiach B
nuamnazone 0,5...1,5 guamerpa TpyObl. MHTepuenTopsl yCTaHaBIMBAIUCh Ha
YIJIOBOM PACCTOSTHMU OT JI000BOM jmHuM TpyObl 83° - 92°, 4T0 COOTBETCTBYET
MECTY OTpPbIBA JJAMUHAPHOI'O NOTPAHUYHOIrO C€JI0s. BbIcOTa MHTEpLENTOPOB HE
IPEBOCXOANIIA TOJNIUHBI HOTPAHUYHOIO CIIOSL.

Pezynomamel. TeriooOMeH U THAPOAMHAMUKA OJHOPSIHOTO My4yKa TPyO
C HMHTEpPUENTOPaMH ONPEAECISUINCh IKCIIEPUMEHTAIbHO B a3pOJAMHAMHYECKOM
TpyOe€ OTKPBITOTO THUTIA.

B numanazone uucen PeitHosmbaca 1000 < Re < 16000 xosddunrieHTsI
TEIJIOOTAAYM OT My4yKa TPyO ¢ MHTEPLENTOpaMHU MPEBBIMIATN KOI(P(HUIIUEHTHI
TEIJIOOTAAYM AKX TpyO Ha BenmuuuHy oT 11% mo 18% npu ymeHblieHUU
TUAPABINYECKOTO CONpOTUBICHUS Ha 14%.

KoMmmbroTepHoe  MojenvpoBaHHWE  MOKa3alo, 4YTO  aCUMMETpus
PacHoJIOKEHUSI MHTEPUENTOPOB MPUBOAUT K CO3/IAHHUIO0 YCTOWYMBOM CHUCTEMBI
TOPOUJATBHBIX BUXPEU BOJIM3H KOPMOBOM TOBEPXHOCTHU TPYOBI.

Buoisoowt.

1. IlpumeHeHwe  MHTEPLENTOPOB  HA  TPyOUATBIX  TEMIOOOMEHHBIX
MNOBEPXHOCTSAX  SIBJISIETCS  MEPCIEKTUBHBIM  CIIOCOOOM  MHTEHCHU(HUKALUU
TEIJIOOTAAYH.

2. llonydeHHas cTeneHb yBENIWYEHHS TEIVIOOTIAYM MPU CMELIAHHOM pPEXHME
obrekanusi TpyOok coctraBmwia oT 11% mo 18% um 3TO Tpu yMEHbBIICHHUH
TUAPABINYECKOTO CONPOTUBIICHUS Ha 14%.

3. HW3menenue CTpyKTypbl TEUYE€HHS B THUAPOAMHAMUYECKOM ClieAe TPYOBI
OPUBEIO K YBEIMYEHUIO CKOPOCTH BOJM3M KOPMOBOW IOBEPXHOCTH H
OJIarONPUATHOMY HW3MEHEHUIO TEIUIOTHIPABINYECKO A(()EKTUBHOCTU BCei
TEMJI000MEHHON MOBEPXHOCTH.
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One way of creating compact heat exchangers is the forced turbulence in
the boundary layer.

Objective

Assessment of the effectiveness of the proposed method of heat transfer
augmentation of the by the tubular heat exchange surface by means of spoilers
disposed asymmetrically on the right and left (relatively to the free stream
direction) half-cylinder of a tube.

The tube axes of heat exchange surface were placed across the heat
transfer agent flow. On the external surface of the tubes the longitudinal shields
(interceptors) were installed and interceptors on the right side of the tube were
installed in the gaps between the interceptors of the left side and vice versa. The
length of the interceptors and intervals between them were in the range 0.5 ...
1.5 of the tube diameter. Interceptors were installed at an angular distance 83° -
92° from the leading edge of the tube which corresponds to the place of the
laminar boundary layer separation point. The height of the interceptors was not
exceeded the of the boundary layer thickness.

Results

Heat transfer and fluid dynamics of one row tube bundle with interceptors
were determined experimentally in a wind tunnel of the open type.

As found in the range of Reynolds numbers from 1000 to 16000 the heat
transfer coefficients from the tube bundle with interceptors exceeded the heat
transfer coefficients from the smooth tube from 15% to 17% at the pressure drop
reduction by 14%.

Computer simulation has shown that the asymmetry of interceptor
arrangement leads to the creation of a stable group of the toroidal vortices near
the tube back side.

Conclusions
1. Application of interceptors on the tubular heat exchange surface is a
promising technique of heat transfer augmentation.

2. The resulting rate of heat transfer augmentation at the mixed flow regime
ranged from 15% to 17% at the pressure drop reduction by 14%.

3. Changing of the flow structure in the hydrodynamic wake of the tube led to
the increase in the speed near its back side region and a favorable thermal-
hydraulic efficiency of the entire heat exchange surface.



