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1. PO3BUTOK METO/iB MOAIGHOCTI TP TEIJIOOOMiHi B OXOJIOKYIOUMX KaHajlaX 0OMOTOK TpaHCPOPMATOPIB AJ1s

YOOCKOHAJIEHHSA iX TernyjoBoro 3aXnCTy

2. Similarity method development due to heat transfer in the transformer windings cooling ducts for improvement
of their thermal protection

Pedepar:

1. Y po6oTi npuBeneHi pe3ysbTaTu JOCiIKEHD rigpoAAHaMIKK Ta TEMIO0OMIHY IIPU 3MYHIEHOMY PyXY
OXOJIOJIXXYIOUO]i PiJHY B KaHajIaX 0OMOTOK i3 HAIPSIMHUMMU [I€PErOPOJIKAMHU Y BUIJISIAIi IOMTPAaBOYHUX KoeillieHTiB
BIUJIMBY [TapaMeTpiB HECTAHJAPTHUX KOJIEKTOPIiB Ha PO3MillleHi Y HUX CTaHAAPTHI KoedillieHTH rifpaBiiyHUX ONOPIB,
KoedilieHTiB HeCcTaHAAPTHUX riipaBlidyHUX ONOPIB Ta JIOKAIBHUX KpiTepiaJbHUX PiBHSIHB TEIJIOBifNadi IOBEPXHi
006MOTOK. Po3p06JieHi uncesnbHi Mogesi rigpoiuHaMiKu Ta TENJI000MIHY JlaMiHAPHUX 30H KaHaJliB JOCIiIKEHUX
0OMOTOK Ta METOIMKY OOPOOKY pe3ysbTaTiB YNCEIbHOTO MO e II0BaHHS. Po3pobieHnii TepMorigpaBiiyHui
OJIHOMipHHMI1 METOJ], PO3PaxXyHKy TifipaBJiyHUX ONOPiB Ta TEMIIEPATYPHUX I10J1iB 0OMOTOK i3 HAIIPSIMHUMU
[IeperopogKamu, Ha OCHOBI OTPMMAaHUX PE3yJIbTATIB JOCIIIPKEHHS Ta KIACUYHUX PIiBHSIHbB TigpOAMHAMIKY Ta
Terna000MiHy. [IpoBeleHO OPIBHSIHHS PE3YyJIbTATiB PO3PAaXyHKy PO3POOJIEHUM METOMIOM i3 €KCIIEPUMEHTAIbHUMU

IAHMMU, OTPYMAHUMU Ha HATYPHUX QI3UYHMX MOJEJISIX Ta 3 IHIIMMU pe3ysbTaTaMy PO3paxyHKy Ha OCHOBI METOZIB



i3 BimoMoi nitepatypu. [JaHi pekoMeHAallil 1711 KOHCTPYIOBaHHS LIUX OOMOTOK i3 TOUKM 30PY iX TEIMJIOBUX
napameTpis.

2. In the thesis the results of hydrodynamics and heat transfer investigations at forced cooling fluid movement in
winding ducts with fluid flow washers have represented as collectors' influence corrected factors on standard
singular head losses, nonstandard singular head losses and heat transfer criteria equations of winding surface.
Hydrodynamics and heat transfer numerical models of the duct laminar parts and their calculation results of
treatment methodology were elaborated. Thermal-hydraulic one-dimensional method of hydraulic losses and
temperature maps of windings with fluid flow washers has developed, on the basis of obtained investigation results
and classic hydraulic and heat transfer equations. Using the developed method there is done the comparison
calculation results with experimental data, obtained from full-size physical model as well as with other calculation
results on basis of methods, detailed in literature. The design recommendations for this type of winding in the view
of their thermal performance were proposed.
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