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Fonoeamrok A.A., Kpaeyerko B.B., Bolimuk A.B. Pacxo0bI 2oproye-cMa304YHbIX Mamepuasoe u
paboye2o 8peMeHU Ha KOpMOrpu20mMoe8JsieHuUs1 u pa3daqdu KopMmocmecel

B cmambe nipugedeHbl pacxod 2opiode-CMa3oyHbIX Mamepuaros u paboye2o epeMeHu orepamopom
Ha KopmoripuzomossieHue u pa3dadyy KOpMO8, a makxe pe3yribmambl 8bipajusaHusi PeMOHMHO20 MOJI00-
HsIKa MeJIoK cmapuwe wecmu Mecsi4HO20 8o3pacma pu ckapmaueaHuu KOpMOCMecU pasHol cmeneHu u3-
MernbyeHusi. [lpusedeHbl pesynbmambl 3KOHOMUYECKOU 3ghgheKkmueHOCMU 8bipawjusaHus mesiok npu
CKapMIIu8aHuU MofiHopayUOHHOU KOpMOCMecU pa3Hol cmerneHu U3MerbYeHUs.

Knioyeenie cnoea: kopmopa3damyuk, monaueo, KOpMOCMecu, mesika, cebecmoumocms, 3KOHOMU-
yeckasi 3¢hgbekmueHOCMb.

Golovatyuk A.A., Kravchenko V.V., Voytik A.V. Of fuels and lubricants working time and
kormopryhotuvannya distribution Forage mixture
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Effective implementation of the same type of feeding cattle is impossible without modern mobile dis-
tributor-mixer and shredders that provide a wide range of functionality. The essence of the research is the
fact that studied the possibility of increasing the productivity of repair heifers by feeding them of a complete
feed mixtures of different particle size composition, which are prepared in distributor-mixer type "Multi Mix".
During the accounting periods of the experiments were carried out the weighing and analysis of distributed
feed residues through the day in the feeders and on tables in the beginning, middle and end of the research.
On the basis of the analysis determined the cost of feed per 1 kg of live weight gain.The article presents the
consumption of fuels and lubricants and operator’s working time for food preparation and feed distribution.
The results of the research of growing heifers over the age of six months, feeding with mixtures of different
grinding degrees are presented. The influence of time spent on the grinding and mixing of feed mixture on
the particle size distribution of the feed, the level of consumption of his animals, as well as on productivity of
food. The results of the economic efficiency of growing heifers feeding with complete feed mixtures of differ-
ent degrees of grinding is inwestigated.

Keywords: feeders, fuel, forage mixture, milf, cost, economic efficiency.
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WCCNEQOBAHUE 3AKOHOMEPHOCTEW OTHOCUTENBHOIO ABWXEHUA
B BEPTUKAITbHOM BO3AYLLUHOM MOTOKE KOMMNOHEHTOB CEMEHHOW CMECMU:
CAXAPHAA CBEKIA — AUKAA PEOBLKA

I'. C. FonoBYeHKo, CT. BUKNagay
A. H. Kannary3, cT. Buknagay
CyMCKOW HaUMOHanbHbIW arpapHbI yHUBEPCUTET

B pabome paccmampugaromcsi 80pocChl, C8sI3aHHbIE C 04UCMKOU CeMsiH caxapHOU C8eKIlbl Oom CeMsIH
Aukou pedbku. Modenupyemcsi Npouyecc OYUCMKU 8 8epmuKasibHOM 8030YWHOM MOMOKe 3a cHem pa3Huubl
Kpumuyeckux ckopocmel, npuobpemeHHbix 8 pe3yrnbmame 068051aKu8aHuUsi CMecu CeMsIH Y8raXHeHHbIM
8€UECIMBOM,KOMOPOE SBJIIEMCS €CMECMBEHHbIM KOMIMOHEHMOM noYeb!.[10/1y4YeHbl 3agucumMocmu no orl-
pedernieHU0 OMHOCUMesIbHOU CKOPOCMU OBUXEHUSI 8 8epmuKasibHOM 8030YWHOM MOMOKe KOMIOHEHMOo8
ceMeHHoU cmecu: caxapHasi ceekna — Oukas pedbka. AHanu3 3asucumocmed (11) u (13) nossonssiem Hade-
SMbCS Ha 803MOXHOCMb OYUCMKU CEMSIH caxapHol ceeksibl om Oukol pedbKu 8 eepmukasibHOM 8030y Wi-
HOM [TOMOKE MPpU U3MEHEHUU KPUMUYECKOU CKOPOCMU KOMIOHEHIMO8

Knrouyeenbie cnoea: cmech ceMsiH, 8030y WHbIL MOMOK, MapycHOCMb, KpUumu4yeckasi CKopocms, Mude-
Jlegoe ceyeHue, OMHOCUMESIbHasi CKOPOCMb OBUXEHUS.

MocTtaHoBKa nNpobnembl. Ka4ecTBO OYMCTKM | Hax, NO MMOTHOCTU — Ha NHeBMocTonax. Mocne Ta-

CeMsIH CaxapHOW CBeKNbl OT AWKON pefbKu BNuUSeT
Ha pPaBHOMEPHOCTb €ro pacnpefeneHus B psake,
4YTO B CBOK OYEPEAbOTPAKAETCA Ha YPOXKaMHOCTU
KynbTypbl. [MoaToMy pa3poborka crnocoba oumcTku
CeMsiH caxapHOW CBEKfbl OT npumecen UKON peab-
Kv npnobpeTaeT BaxHOe 3HaYeHue.

AHanus pesynbTaToB MnocrnegHUX uccre-
AOBaHUN.DAKTNYECKN HA CEMAOUUCTUTENbHbIE 3a-
BOAbI MOCTYNalOT NapTUM CEMSH CaxapHOW CBEKIbl C
cogepxxaHveM aukon pegbku 250 — 350 wr. wm
6onblue B 04HOM Kunorpamme [4].

KpuTuyeckas CKOpoCTb CeMsiH  caxapHon
cBeknbl coctaBnsieT 4,0 — 6,0 m/c, a cemeHa anKoW
peobkn — 3,1 — 7,3 m/c [3]. B cBs3n ¢ aTumpasgene-
HUA CeMsIH CaxapHOW CBeKNbl U OVKOW pegbku no
aspoAMHaMMYECKUM CBOWCTBAM [AOCTWMYb HEBO3-
MOXHO.

B [1] npeanaraeTtcs o6pa3 ouuLLEeHUS CeMsH
CaxapHOW CBeKIbl OT OUKOW pedbKu, KOTOPbIA CO-
ctout B cnegytouwem. Cmecb cemsH pasgensior
M3BECTHbIMK cnocabamu: No pasmepam U NapycHo-
CTbI0 Ha PEeLUETHbIX, TPUEPHbIX U BO3OYLUHbIX MaLLu-

KOrO OYMLLEHWSI B CEMEHAX CaxapHOW CBEKIbl OCTa-
I0TCS CEMeHa VKO pefibku, KOTOpble UMEKT C HU-
MV OOMHaKOBYHO MapyCHOCTb W pa3Mepbl U TPyOHO
yoanseTcsi.

MoTom 3Ty cmecb OGBONAaKMBAKOT YBMAXHEH-
HbIM BELLECTBOM, KOTOPOE SIBMSIETCS €CTECTBEHHbIM
KOMMOHEHTOM MOYBbI, MIOTHOCTb KOTOpOro GonbLue
NMoTHOCTW ceMsiH. [lockonbKy cemeHa caxapHoii
cBeknbl UMeloT Gonee LwepLiaByld MNOBEPXHOCTb,
YeM ceMeHa AMKON pefdbKu, TO OHW CUNbHEE MEHSIIOT
CBOW Maccy. BcrienctBue 3TOro MeHsieTcs nmapyc-
HOCTb CeMsiH B pa3HbIX NPOnopLusiX.

Mponyckasi Takytd CMECb CKBO3b BO3AYLUHBbIi
MoTOK, NMpeanonaratoT, YTO CEMEHA CaxapHOW CBekK-
bl MOXHO OYUCTUTb OT CEMSIH IUKON PEefbKY.

Llenb uccnepoBaHusi. VccnenoBatb 3ako-
HOMEPHOCTU OTHOCWTENBHOTO ABWXEHUS B BEPTU-
KarlbHOM BO34YLIHOM MOTOKE KOMMOHEHTOB CEMEH-
HOW CMecu: caxapHasi CBekna — Aukas peabka [0 U
nocrne o6BonakMBaHNs yBNaXHEHHbIM BELLECTBOM.

W3noxeHne ocHoBHoOro Martepuana. [ns
BbISIBMEHNSI 3aKOHOMEPHOCTU [BWKEHWUS CEMSH B
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BEepTUKanbHOM BO3A4YLUHOM MOTOKE cAenaem Heko-
TOpble NPEANONOXEHNS:

1) BO3QYWHBIN MOTOK HAaxoguTCs B OZHON
NNocKocTH;

2) BO3QYLUHBIA NOTOK MOCTOSAHHBLIA MO Benu-
YMHE M HamnpaBneHneM CKOpPOoCTH;

3) cemeHa caxapHOW CBEeKIbl U AWKOW peabKu
nepemeLLalT B NOTOke CBOOOAHO, Kak matepuanb-
Hble Tena, 6e3 CTONKHOBEHUSI ApYr C APYroM.

[ycTb MMeeM namMuHapHBIN MOTOK, KOTOPbIN

XapaKkTepnayeTcsi CKOpocThio U, . Ha cemsi, koTopoe

nonagaeTt B MOTOK AENCTBYHOT CWMbl : cuna Tarote-
Hus G = mg (puc. 1), KoTopasi HanpaBrneHa BepTu-
KarnbHO BHWM3, cuna AencTBust  (COMPOTUBIEHUS)
BO3yLUHOrO MoToka R, koTopas HanpaeneHa B Ha-
npaBneHnn CKOpOCTM BO3AYLLUHOMO NOTOKa v, .

~

G
¥

& T

Vg Uy
a 0

Puc. 1.CkopocTu 1 curbl, KOTOpble AeACTBYIOT
Ha cemMs a B BEPTVKanbHOM BO3[YLLIHOM MOTOKE:
a—-G>R; 6 -G<R

Ecnn G >R (cemeHa caxapHoW CBekmbl nocne
00BONakMBaHWsl YBMaXHEHHbIM BELLECTBOM), TO
cemsi BygeTr auratbcst BHM3. IMpyv 3TOM CKOpPOCTb
BO3YLUHOTO MOTOKa OyAeT MeHblue KpUTU4ECKOn
CKOpPOCTM.

Ecnn G <R (cemeHa caxapHon cBeknbl 4o 06-
BOMAaKMBaHUS YBMNaXXHEHHbIM BeLLEeCTBOM, CeMeHa
OVKOWM pedbkn [0 U mnocrne obBonakuBaHus yBrax-
HEeHHbIM BeLLecTBOM), TO cems OyaeT ABuratbcs
BBepx. [lpn 3TOM CKOPOCTb BO3AYLUHOrO MOTOKa
OyneT 6onbLue KpUTUYECKON CKOPOCTU.

VccnenosaHve ABMKEHNA CeMeHn B BO3AYLLU-
HOM MOTOKE MOXET ObITb BbINOMHEHO C NPYUMEHEH K-
em npuHumna Janambepa [5]. B cBsi3u ¢ NpuHATLIMK
NPEANONOXEHNAMN YPaBHEHWUS OBWXEHUS CEeMEeHU
caxapHoOW CBeKIbl UMeeT BUA

do,
m—2=G-R, (1)
dt
rae m — mMacca CeMeHu;
duv, _do,
UO’W’ mw - COOTBETCTBEHHO CKOpPOCTb

CEMEHM B OTHOCUTENIbHOM [BWXXEHWW, YCKOPEHUe,
cvna MHepumm oT OTHOCUTENBHON CKOPOCTY.

Cuna conpoTMBREHUst BO3AYLUHOTO MNOTOKA
onpegenseTcs no opmyne HoloToHa

BicHuk CymcbKOro HauioHanbLHOro arpapHoro yHiBepcurteTty

R=ky,F (v, -0,)%, @
roe k- KoadhMUMEHT CONPOTUBNEHUS BO3AY-
xa;

7» - OBbEMHas Macca Bo3ayxa, kr/ M %;

F - MuaenesoecedyeHue, TO eCTb MpOeKLMs
CemMeHM Ha MNocKOCTb, NepReHaMKYNsIpHYo K Ha-
NPaBMEeHMIo BO3YLLHOTO NoToKa, M %;

,,0, - CKODOCTW COOTBETCTBEHHO BO3AYLLHO-
FO MOTOKA M CEMEHN B OTHOCUTEMLHOM [BIKEHUN,
m/c.

Mpy  OTHOCWTENbLHOI CKOPOCTM o, =0 MpH
R=G cems 6yaeT HaxoouTbCs B 3aBUCLIEM CO-
CTOSIHUN, KOTOPOE OTBEYAET KPUTUYECKO CKOPOCTM
BO3/YLLHOIO MOTOKA, TO €CTb U, =D,

Torpa
G
k}/" F= — (3)
L,
n copmyna (2) npuobpertaet Bug
R=—C_(v, 1, “

U
Mcxops u3 Bobllle npvBefeHHoro, opmyny
(1) MOXHO 3anucatb B BUae

e
dt Vg
unm
Wy g9 o, -0,)? - ®)
dt v
Kp
Monyynm ypaBHeHne
_ Y dy=v)) _ 4 (6)

9 0y -0, -0,)
WHTErpupys Kotopoe, umeem
_ﬂlnuk17+(un_uo):t+c (7)
29 vy —(v,-0,)
MocTosHHYy0 uHTerpuposaHnaC Haxogum npu

t=0, v, =0.
co V0 Yt ®
29 Up — Uy
Torpa ypaBHeHue (7) MOXHO 3anucaTb B Buae
L + (v, —v,) Uy 0y ©)
29 Uyp = (v, —v,) Uyp = Uy

mnnun

2gt
Vg + (0 =05) Oy +0n _ o (10)
Uy = (0, =0,) g =0,
BbinonHmBLWK TOXAECTBEHHbIE NpeobpasoBa-
HWA, Hangem 3HavyeHue OTHOCUTEMbHOW CKOPOCTU
OBVDKEHNS CEeMEHN CaxapHOW CBEKIbl BHU3:
29t
(0 —U)™ —1)
U, =7zgtA
1+ U/\‘p —Uy eU
Uy + 0y
[na cemeHn caxapHoW cBeknbl 40 0O6BONaKku-
BaHWA YBNaXHEHHbIM BELLECTBOM, CEeMEHU AMKON
penbky A0 M nocrne o0bBOMakMBaHWs yBNaXHEHHbIM

1D

kp
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BellecTBOM AnddepeHUmnansHoe ypaBHeHne byaet
VMETb BUA,
md& =R-G.
dt
Mocne cooTtBeTcTBYOWMX NpeobpasoBaHui
OTHOCUTENbHAs CKOPOCTb ABMXEHUS CEMEHU BBEpX
UMeeT BuUAa

(12)

2gt

v,
- (0, —0p)A—e ™) (13)
o “2gt
1- Uy — UKp e Uy
Uy + Uy

W3 ypaBHeHus (3) onpegenvM KpUTUYECKYHO

CKOpPOCTb
mg
Uy = [——.
> ky,F

Ecnn npegnonoxwuts, 4to K i F oTHocuTensHo
m nocrne obBOMAaKMBaHUA MEHSATCSH He3HauuTenb-
HO, TO ucxoasa u3 chopmynbl (14) npu yBenuyeHum
Macchl CeMsiH caxapHow cBekrbl Ha 40 %, a macchbl
ceMsaH Aaukon pefbkun Ha 20 %, KpUTUYeckas CKo-
POCTb CEMSH CaxapHOW CBeKNbl yBenmuutca =B 1, 2
pasa, a KpuTn4eckas CKOpoCTb CEMSIH AUKON pefbKu

(14)

-=B1, 1 pa3sa.

Mpeanonoxmm, 4YTO KpuUTUYeckasi CKOPOCTb
CEeMSIH caxapHON CBEeKMbl U OUKOW pefdbku 00 06BO-
nakvBaHWsi CoCTaBnsAna: v, =5u/c. lNocne obsona-

KMBaHUA YBNaXXHEHHbIM BeLWeCTBOM KpUTu4deckasa
CKOpOCTb CEMSIH ANKON PeAbkU v, , =5-11=55u/c,

a CemeHa CaxapHOiW CBeKMbl o, =5-12=6x/c. NS

BbIMOMHEHMWSI TEXHONOIMYECKOro mpouecca pacnpe-
[erneHns CMecu: caxapHas CBekna — Aukas pefbka
HeobxoAMMO, 4TOObI CKOPOCTb BO34YLUHOMO MOTOKA
Hbina 6onbLue KPUTUYECKOW CKOPOCTU OUKON PedbKU

U,,0.5.» HO MeHbLIE KPUTUHYECKOM CKOPOCTU caxap-

HON CBEKITbl Uy,

noTtoka v, =5,75u/c.

W3 ypaBHeHun (11) n (13) cneayer, 4To OTHO-
cuTenbHaaA CKOPOCTb ABWXEHUA CeMsH 3aBUCUT OT
v, Ba v, VW BPEMEHN AENCTBUS BO3AYLUHOMO NOTO-

MpyMeM CKOpOCTb BO3AYLIHOMO

ka. B Tabn. 1 npuBegeHa 3aBUCUMOCTb OTHOCUTENMb-
HOW CKOpPOCTWU [OBWXXEHUS CEeMSH OWKOA peabkn un
CcaxapHoW CBeKIbl OT BPEMEHM t.

Tabnuua 1. 3aBUCUMOCTb OTHOCUTENBHOM CKOPOCTU ABMKEHUS CEMSH

LVKOV PEeabKM v, .

N CaxapHOW CBeKNbI o,

OT BpemeHu t.

o.c.c..

OTHOCHTENbHas CKOPOCTb ABWXKEHUA CEMSIH, M/C
[VKON pebku CaxapHOW CBEKIbI
Bpemsi t, ¢ noobBonakneaHus yenax- | nocne o6sonakueaHvs ys- [006BOMNaKNBAHNS YBIaxX- nocrne o6sonakmBaHus
HEHHbIM BeLLecTBOM ( NaXXHEHHbIM BELLEeCTBOM HEHHbIM BELLECTBOM ( YBRaXHEHHbIM BELLECTBOM
Vg =50m/c.) (Vg =55mlc.) Uy =50mlc. ) (U, =6,0m/c.)
0 0 0 0 0
0,1 0,255 0,076 0,255 0,094
0,2 0,420 0,143 0,420 0,221
0,3 0,530 0,165 0,530 0,395
0,4 0,603 0,191 0,603 0,625
0,5 0,651 0,209 0,651 0,930
0,9 0,729 0,240 0,729 3,200
1,0 0,736 0,243 0,736 4,050

Mo AaHHbIM Tabn.1 nNocTpoeHa 3aBUCUMOCTb
(puc.2) OTHOCUTENBHOW CKOPOCTWU [ABWXEHUS OT
BPEMEHU t CEMSIH AIMKON pedbKW U CaxapHOW CBEKIbl
0o obBonakuBaHus (Kp.1l), ceMsiH OMKOM penbku
nocne o6BONakMBaHWA YBNAXHEHHLIM BELLECTBOM
(kp.2) no copmyne (13), ceMsH caxapHOW CBeKIbl
nocne o6BonaknBaHWs YBNAXHEHHbIM BELLECTBOM
(kp.3) no dopmyne (11).

AHanM3 nony4eHHbIX 3aBMCUMOCTEN MOKa3bl-
BaEeT, YTO OTHOCUTENbHAs CKOPOCTb v = f(t) (KpMBble
1 n 2) Bo3pacTaeT Mo KpPMBOW M acCUMMTOTUYECKM
npubnmkaeTcsa K 3Ha4EHNI0, KOTOPOEe onpeaensieTcs
opAnHaTon v, —u,,.Kpueas 3 onpeaensieTcs Apyroi

3aBNCUMOCTLIO M CO BPEMEHEM 3Ha4YuUTenbHO yBe-
nuyvBaetcs.

AHanu3 nony4yeHHblx 3aBucumocten (11) un
(13) nosBonsieT HafgesATbCsl Ha BO3MOXHOCTb O4YU-
LLIEHNS CEMSsIH CaxapHOW CBEKI1bl OT AMKON PefbKku B
BEpPTMKanbHOM BO3AYLIHOM MOTOKE 33 U3MEHEHWeM
KPUTUYECKON CKOPOCTU KOMMOHEHTOB CMECH.

Bpemsa
e

Puc. 2. 3aBMCMMOCTb OTHOCUTENBHON CKOPOCTH
[BWXEHUS OT BpemeHu t:1 — cemsiH AVKOWM peabku U caxap-
HOW CBeKMbl 40 06BONAKNBaHUS;

2 — ceMsiH VKON peapbky nocre o6eonaknBaHus;

3 — ceMeH caxapHOW CBeKIbl nocrie 06BONakMBaHuWs.

BbiBoAbl. [MonyyeHbl 3aBMCMOCTM MO onpe-
OEeneHnt0 OTHOCUTENbHOM CKOPOCTU ABWXKEHUS B
BepTMKanbHOM BO3AYLUHOM MOTOKE KOMMNOHEHTOB
CEMEHHOM CMecU: caxapHasi cBekna — Aukasi pefb-
ka. AHanu3 3aBucumocTen (11) u (13) nossonsier
HaesaTbCsl Ha BO3MOXHOCTb OYMCTKU CeMSIH caxap-
HOW CBEKIbl OT OUKOW pedbKu B BEpTUKaribHOM BO3-
OYLWHOM MOTOKE MpY M3MEHEHUWN KPUTUYECKOW CKO-
BicHuk CymcbKoro HauioHanbLHOro arpapHoro yHiBepcurteTty
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Fonoeyenko I.C., Kannazys O.M JOCJIAXXEHHST 3AKOHOMIPHOCTEU BIHOCHOIO PYXY Y
BEPTUKAJIbHOMY IMOBITPSIHOMY MOTOLI KOMIMOHEHTIB HACIHHEBOI CYMILLI: LJYKPOBUU BY-
PSIK - AUKA PEbKA

OdepxaHi 3anexHocmi o 8U3HaYeHHI0 8IOHOCHOI WBUOKOCMI pyXy y 8epmuKasibHOMY r08impsHOMY
rnomoui KOMIMOHeHMI8 HaciHHEBOI cymiwi: Uykposull bypsik — Ouka pedbka. AHani3 3anexHocmel (11) ma
(13) do3eonse criodieamucb Ha MOXIIUBICMb OYUWEHHS] HaciHHA UyKpogoeo bypsika 8i0 Oukoi pedbKu y ge-
pMuUKarnbHOMY nogimpsIHOMY Momouj 3a 3MIHOK KPUMUYHOI WeudKoCcmi KOMMIOHeHMI8 CyMilui.

Knroyoei cnoea: cymiw HaciHHs1, MosimpsiHUl nomik, rnapycHicms, Kpumu4Ha weuokicms, midenesull
repepis, 8iOHOCHa WeuodKicmb pyXxy.

Golovchenko G.S., Kalnaguz A.N. RESEARCH OF CONFORMITY TO NATURAL LAWS OF
SEEDS MIXTURE / SUGAR BEET — WILD BLACR RADISH/ COMPONENTS’ RELATIVE MOVEMENT IN
VERTIRAL AIR TORRENT

The questions related to cleaning of seed of sugar beet from the seed of wild radish are in-process
examined. Quality of cleaning of seed of sugar beet from a wild radish influences on evenness of his
distribution in a row, that in turn affects the productivity of culture. Therefore development of method of
cleaning of seed of sugar beet from the admixtures of wild radish acquires an important value. In [1]
character of clearing of seed of sugar beet is offered from a wild radish, that consists of the following. Mixture
of seed is divided by the known methods: on sizes and napycHocmblo on a sieve, mpuepHbix and air
machines. After such clearing in the seed of sugar beet there are seed of wild radish, that have with them
identical napycHocmb and sizes and retires difficult.

Then this mixture is enveloped by a water-wet substance, that is the natural component of soil, a
closeness of that is a more closeness of seed. As seed of sugar beet have more rough surface, than seed of
wild radish, then they change the mass stronger. Hereupon napycHocmb of seed changes in different
proportions.

Skipping such mixture through the current of air, suppose that the seed of sugar beet can be cleaned
from the seed of wild radish.

In the article a cleaning process is designed in the vertical current of air due to the difference of the
stalling speeds, purchased as a result of enveloping of mixture of seed by a water-wet substance that is the
natural component of soil. Dependences are got on determination of relative rate of movement in the vertical
current of air of components of seminal mixture : a sugar beet is a wild radish. Analysis of dependences (11)
and (13) allows to hope on the treatability of seed of sugar beet from a wild radish in the vertical current of air
at the change of stalling speed of components.

Key words:mixture of seed, current of air, stalling speed, midsection, relative rate of movement.
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