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2. Improvement of analysis methods of secondary flows in the structure of dust-laden streams in ducts and pipes
of heat power inventory

Pedepar:

1. Incepraliito IpUCBSIYEHO CTPYKTYPi MIOTOKIB, SKi HECYTb 3aBUCI, B KaHaJax i Tpy6ax NPOMHUCIOBOTO
TEINJI0EHEPreTUYHOr0 YCTaTKyBaHHS. [ToKka3aHo, mo nudepeHLiiiHi piBHSHHS, SKi ONUCYIOTh BTOPUHHI Tedii B
KaHajiax 4 Tpybax, MOXYTb OyTH IIPU OOI'PYHTOBAHUX CITPOLIEHHSIX 3BeeHi 10 PiBHAHHS ['enbmrosbia 1151 PyHKIL
TOKy. CTBOPEHO MaTeMaTHU4Hi MOZeJi 1715 BilOMHUX 3 €KCIIEPUMEHTY BTOPUHHUX TEUill, a TAKOX [1J1s 3aKPY4EeHUX
[IOTOKIB, 4K PillleHHs PiBHAHHA ['€JIbMIoJIbLIa IIPU BiINOBITHUX IPAHUYHUX YMOBAaX. 3allpOIIOHOBAHO MOJENb
KaCKaJHOTO 3POCTaHHS BUXOPIB B TypPOYJIEHTHUX [IPUCTIHHUX TEYisIX | OTPUMAaHO 3aJI€XKHOCTI 1J1S1 PO3PaXyHKY
XapaKTepHUX YacTOT IyJbcallill B TypOyJIEeHTHOMY [IOTPaHUYHOMY 11api i B Kpyrliit Tpy6i. Po3ryissHyTO B3aeMogiio
TypOYJIEHTHOTO BUXOPY i3 CTIHKOIO Ta OTPUMAaHO (POPMYJLy [JIsl CUJIM IIPUTSDKIHHS MiXK BUXOPOM Ta CTiHKOIO.
Po3po61eHO BIOCKOHA/IEHY METOAUKY PO3PaXyHKY PyXy YaCTUHOK 3aBUCi B JBOKOMIIOHEHTHUX ITOTOKAX, SIKa

BpaxoBy€e BTOPMHHI Teuil i J03BOJIsIE MOMEIOBATY [1I€PEPO3NOIJ KOHLIEHTPALlii YACTMHOK 3aBUCi Ta OCAI KEHHS



YaCTMHOK Ha CTiHKax KaHaJiB i Tpyo6.

2. The thesis is devoted to the structure of dust-laden flows in the channels and pipes of the industrial heat power
equipment. It is shown, that equation describing secondary flows in ducts and pipes, can be reduced to the
Helmbholtz equation for the flow function. The mathematical models are created for the secondary flows, known
from the experiment, and also for the whirling flow, as the solutions of the Helmholtz equation at the
corresponding boundary conditions. The model of the successive growth of vortices in the turbulent near-wall
flows is proposed, and dependences are obtained to calculate the characteristic pulsation frequencies in the
turbulent boundary layer and in the round pipe. A vortex-wall interaction is considered and formula obtained for
the attraction force acting between the vortex and the wall. The enhanced method of dust particles movement is
developed, which takes into consideration the secondary flows and allows modeling the redistribution of the dust
particles concentration and dust precipitation on the walls of the channels and pipes.
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