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Pedepar:

1. EKClepUMEeHTAaIbHO i TEOPETUYHO BUBUYEHO PYX IIOTOKY HECTUCJIOI PilUHU HAJ, Pi3HUMU CTPYKTypaMH,
IIPOHMKHUMM [1J151 IOTOKY, SIKUMU € Jiic, OprU3KajibHA CUCTEMAa OXOJIO[KEHHS, POCJIMHHICTb Y 4aCTKOBO 3apOCIOMY
piunmi Tomo. TepMoaHEeMOMETPUYHNMY BUMIPIOBaHHSIMYA OTPUMAHO NPO(Pisn ocepeHEeHOi IBUIKOCTI I1OBITPS,
iHTEHCUBHOCTI TypOyJIEHTHOCTI Ta TEPTS yCEPeANHi 1JabOpaTOPHUX CTPYKTYP i HaJi HUMU B3[0BX IIOTOKY. [Tofi6Hi
PO3II0LiNY BUMIPSHO TaKOX Yy HATYPHUX YMOBAax BeJIMKOMAacIITabHOro 6pu3kanbHOro oxosomkysayda (CO)
JlapyxuHcebkoi JIPEC. [ToniGHICTh IMX PO3NOAiiB OOrPYHTOBYE 3alIPOIIOHOBAHY MaTEeMaTU4YHY MOJIEJIb
JIETKONIPOHMKHOI mopcTtkocTi (JITTI). Ha nincTasi niei mopeni JITII nocaimKyioTbCs SIK BHYTPillIHi 3a7a4i
rigpoMmexaHiku i Terodizvuku (ogHOBUMIpHA cTabinizoBaHa Tevis 3 Tenso- i macooominom 3 JIIIII 6ins cTiHOK), Tak
i 30BHilIHI (IBOBMMIipHUI norpaHnyHuil wap Hap JITII), JITIII >xopeTkoi cTpykTypu (Mogess “nicy") Ta JITIII 3
"kparess" (Mogess BCO), JITIII moHOgMcIIepCHOI Ta NOJiAUCIIEPCHOI CTPYKTYP. 3HANEHO 3arajbHi 3aKOHOMIPHOCTI
Teyvin, mo chopmosaHi JIIII: HAsIBHICTh I 09aTKOBOI Ta OCHOBHOI IiNSIHOK, MOXKJIMBICTb 3aCTiHOI 30HH, crienudivyHi

I7151 KO>KHOI 3 [IiJISTHOK YHiBepcasibHi KoopauHaTy. [TpocTa Mogesnb TypOyI€HTHOCTI IPU3BOAUTD JO 33/10BiJIbHO]



3014 TeOpii 3 eKCrIepUMEHTOM. MoieJb Iapy KpaneJsib JO3BOJINIA PO3POOUTH METOM, AaPOTEPMIYHOTO PO3PaxyHKY
BesinkoMacitabHux BCO, sxkuil BiposazkeHo Ha 3anopisbkiit AEC. Mo>kyiiBe TakoK BUKOPUCTAHHS Pe3yJbTaTiB B
€KOJIOTIYHOMY MOHITOPUHIY MIKPOKJIIMaTy pOCJIMHHOTO IIOKPUBY i PO3IIOBCIOIKEHHI [IOBEHEN HA MOMMI 3

POCJIMHHICTIO.

2. Penetrable roughness (PR) is a submerged layer along the flow where the flow is decelerated by a number of
obstructions, and this layer is a considerable portion of the whole flow where significant physical processes take
place (Fig. 1.1,). Examples of such PRs in nature and engineering are forests under atmospheric wind, droplet layer
produced by spraying systems or by storming ocean, fluvial vegetation near beds or banks along rivers or channels,
urban settlements etc as these have been overviewed in chapter 1. EPR flow is commonly referred to as a canopy
flow as applied to vegetation in Western literature. Concept of easily penetrable roughness (EPR) has been
suggested and proved experimentally and theoretically in this thesis as a general mathematical model (1.3) where
mass force (1.2) and contaminent sources represent "smeared” effect of obstacles to the local flow, whereas
individual force (1.1) and fluxes govern behaviour of obstacles as a continuum media. Internal motion of two or
more couple d media, i.e. the carrying medium (of air or water) and the carried one(s), and external flow over the
EPR are considered separately in the boundary-layer approach with conjugation conditions (1.4) on the interface
surface representing their interaction. Chapter 2 provides evidence that such formulations may guarantee
existence and uniqueness of the problem solution, and develops numerical performance method. Chapter 3 is
devoted to the simplest EPR structure where obstacles constituting the EPR are immobile (model of a "forest").
Consideration of one-dimensional case (EPR in a duct, (3.1)) and two-dimensional boundary layer (3.5), vertically
inhomogeneous EPR structure, heat and mass exchange between the flow and EPR elements has highlighted the
structure of the flow formed by EPR: it consists of initial and main regions, and -- for certain values of the criteria
(3.3) -- of a stagnation zone. Analytical representations have been found for velocity (3.6) and temperature
distributions as well as for stagnatio n depth (3.4). Thermoanemometric measurements on two generic PR setups
in wind tunnel (Fig. 5.3) provide more information concerning internal and external flows, and correspond
qualitatively well to analytical and numerical results obtained. Chapter 4 considers EPR made up with mobile
elements (a "droplet layer" model) by means of one-dimensional (4.3) and two-dimensional formulations (4.1) of
fluid mechanical problems and heat and mass exchange problems. 1d simplifications are useful because, again, lead
to some analytical estimations. Analogy between heat and mass processes becomes broken when both processes
act simultaneously (§ 4.5). Unique vertical distributions of air flow quantities within and over droplet layer
generated by large-scale spraying system were obtained in our "in-situ" measurements (Fig. 4.3). Algebraic model
of the EPR turbulence (5.1) enables to construct analytical approximations (5.3) for mean velocity distribution over
the main region of the EPR (chapter 5). Internal velocity decay (
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