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Abstract: An alternative source of maintaining soil fertility
are sediments of freshwater lakes — sapropels. The
pneumatic intake device allows to mine sapropel of
natural humidity. To investigate the influence of process
parameters on the performance and visual observation
mode motion of the air flow of sapropel made
experimental setup was made.

Methodology of research in this setting is using
mathematical method of experiment planning. This
method developed for obtaining the mathematical model
of the process in the form of the regression equation. It is
also found that air flow of sapropel moves with shell
structure.

Keywords: sapropel, air, intake device, experimental
setup, mode, mathematical model, regression
equation

INTRODUCTION

To reduce resource of traditional organic fertilizers
considerably increased the value of alternative species.
For conditions in Polessie zone of Ukraine, should be
considered as bottom sediments of freshwater basin-
sapropels. But their wide use hampered by lack of
environmentally safe and energy saving means for
extracting.

During the development and design tools for the
extraction of sapropel, should pay attention to the choice
of rational design parameters of working bodies as well
as take into account technological parameters of the
material with which they interact. Proper selection of
these parameters provides optimal modes of operation
and increases the technical and economic indicators.

Use of pneumatic intake devices for the extraction
of sapropel [1], [2] is a perspective development which
is under investigation. In comparison with other known
means for obtaining sapropel this development has
several advantages, namely: the lack of need for
draining the reservoir, the process can be easily
automated, minor energy cost per unit of the material,
reducing material consumption, the possibility of
obtaining sapropel natural moisture continuity process,
low maintenance. So, this development of intake device
is commendable, but since it was the first proposed it
requires laboratory and experimental researches related
to the workflow.

In order to elucidate the influence of design and
process parameters on the performance of pneumatic
intake a device for extracting of sapropel [1] appropriate
to apply the mathematical method of experiment planning
was performed. This method allows to obtain the
dependence of productivity of intake device of the factors
in the form of the regression equation. Should be visually
assess the structure of sapropel-type air flow that
matches the values obtained productivity.
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Pe3rome: AnbmepHamueHUM OXepesioM nidmpuMaHHs
podrodocmi rpyHmie € AoHHI 8idknadu npicHOBOOHUX 03ep
— canponeni. [Jobysamu carnporiernb MpupoOHOi 8orioeocmi
00380r1€ NMHeaMamu4HUU 3abipHutl rpucmpitl. s docrnidxeHHs
8rusy MmexHOsoaiHHUX napamempie Ha MpodyKmueHicMb
ma 8i3yanlbHO20 CrIOCMEPEXEHHS 3a PEeXUMOM PyXy
I08IMPSIHO-CaNPOrerie80e0 NOIMOKY 8USOMOESIeHa EKUITIEPUVMEHMATbHA
ycmaHoska. PospobrieHa memoduka OocriokeHb Ha OaHill
YCmMaHo8Ui i3 8UKOPUCMAHHAM MameMamuyHo20 Memody
nnaHysaHHs ekcniepumeHmy. Lia memoduka 3abesneyquna
ompumaHHsi Mamemamuy4Hoi modeni npouyecy y euansidi
pieHsIHHSA peepecii. Takox ecmaHoseHo, Wo carnporere-
riosimpsiHUtl MoMIK pyxaemacs i3 CHapsiOHO CMPYKMYyPOIo.

Knroyoei cnoea: canporenb, nosimps,
pucmpiti, eKcriepuMeHmarsnbHa ycmaHosKa,
MamemamuyHa MoOerb, PiBHSHHS peapecii

3abipHutl
pexum,

NEPEOYMOBA

3a CcKOpOYeHHsI pecypcy TpaauUINHUX OpraHiyHux
[o6puB 3HAYHO 3POCTAE 3HAYEHHS anbTEePHATMBHMX iX
BuaiB. [Ana ymoB lNMonicbkoi 30HM YKpaiHW y Takin AKOCTi
cnig po3rnagaTtu AOHHI Bigknagu npicHOBOAHUX BOAOWM -
canponeni. Ane LWWpoKe iX BUKOPUCTAHHS CTPUMYETLCH
BiCYTHICTIO ekonoriyHo 6e3neyHux Ta eHeproowagHux
3aco6iB s fobyBaHHS.

Mig 4ac po3pobku i npoekTyBaHHSA 3acobiB Ans
[obyBaHHs canponento, cnig 3BepHyTW yBary Ha BuGIp
pauioHanbHNX KOHCTPYKTUBHUX MapameTpiB ix poboumx
OpraHiB, a TakoX BpaxoByBaTW TEXHOSOriYHI NapameTpu
maTtepiany 3 sikMM BOHM B3aeMOAitoTb. MpaBunbHUiA ninbip
OaHux napameTpiB 3abe3nevye oONTUMAsbHi  pPexumu
poboTK Ta NiABULLYE TEXHIKO-€KOHOMIYHI MOKA3HMKM.

BuvikopycTaHHA NMHEBMaTUYHKUX 3abipHUX NPUCTPOIB Ans
[obyBaHHA canponento [1], [2] € nepcnekTMBHOK po3po6GKoLo,
sika nepedyBae Ha cTaii JOCMMKEHHS. Y MOPIBHAHHI 3 iHLUMMM
BioMMMYM 3acobamu A1 AoOyBaHHS canporento AaHa po3pobka
Mae psig nepesar, a Came: BiOCyTHICTb MoTpedit B OCyLLIEHH BOSOVMWL,
NpoLIeC Nerko MNigaaeTbc aBToMamm3alyi; HesHauHi eHepreTUyH
3aTpaTV Ha QVHALIO JOOYTOM MaTepiarty; 3vieHLLIEHHS MaTepiarloeVHOCT;
MOXIUBICTb A00yBaHHSA canponesnto MPUPOAHOI BOSIOMOCTi;
HenepepBHICTb MPOLIECY; HWU3bKI eKcnnyaTauinHi BuTpaTy.
Takum YmMHOM JaHa po3pobka 3abipHOro MPUCTPOID 3aciTyroBye
MO3UTVBHOI OLIIHKW, @ OCKIiNlbkv BOHa 3anpornoHOBaHa BrepLue
TO noTpebye nabopaTopHO-eKCNEPUMEHTANBHUX AOCTIMKEHb
MOB'sI3aHNX 3 POGOYUM MPOLLECOM.

3 MEeTOH0 BCTaHORMEHHS 3aKOHOMIPHOCTI BINUBY KOHCTPYKTUBHUX
Ta TEXHOMOMYHUX NapaMeTPIB Ha NPOLYKTVBHICTL MHEBMATUYHOMO
3abipHoro NpucTpoto Ansa [obyBaHHs canponento [1] gouinbHo
3aCTOCYBaTM MareMatudHAA MEeTo, MriaHyBaHHS EKCTIEPUMEHTY.
[aHunii meTon [03BONSE OTPMMATU 3aneXHICTb NPOOYKTUBHOCTI
3abipHOro MPUCTPOIO Bif [OCHiAKYBaHUX (aKTopiB Yy
BUMMsAAI PiBHSAHHA perpecii. Takox HeobXigHO Bi3yanbHO
OLiHUTK BUA CTPYKTYpW canponene-noBiTpsiHoro noToky,
sika BiANoBiAae OTPMMaHOMYy 3HA4YEHHIO NMPOAYKTUBHOCTI.
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MATERIALS AND METHOD

Since sapropel extraction occurs from underwater
deposits, and the process takes place in an environment
of deposits, so for a clearer understanding of the
operation and structure of the flow in the laboratory
condition was designed stationary experimental setup
(Fig. 1).

a
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MATEPIANN TA METOOUKA

Ockinbkn gobyBaHHs canponento BiabyBaeTbcs
3 nigBOAHUX POAOBWLL, a cam npouec npoxoauTb B
cepenoBuLLi NoknagiB, ToMy Ans GinbLU YiTKOro ysBreHHs
npo pexum poboTu Ta CTPYKTYpYy MOTOKY B nabopaTtopHMx
ymoBax Oyra CKOHCTpyVioBaHa CTaljoHapHa eKcriepUMeHTarnbHa
ycTtaHoBka (cpir. 1).

Fig. 1 - Experimental setup: a - picture; b - scheme / EkcnepumeHmarnbHa ycmaHoska: a — ¢pomo; b — cxema
1 — body / kopnyc; 2 — cone breakdown / koHyc y po3pisi; 3 — manifold supply compressed air / mazicmparne nodadi
cmucHymoeo riogimpsi; 4 — pipeline breakdown / mpy6onposid y po3pisi; 5 — measuring vessel / mipHa nocyduHa;
6 — penstock with injectors / HanipHul mpy6onposid 3 ghopcyHKkam

This setting provides body 1 as a reservoir the front
wall of which is made of transparent plastic, and is
designed for visual observation of the processes
occurring in the environment of sapropel. Also,
transparent to the front wall of the shell is tightly
fastened (according to [1]) upright and longitudinal
section (fig. 1). Intake device consists of a cone 2, at
the bottom of which is fixed penstock 6 with jets. Cone
attached to two vertical pipes 4. Supply of compressed
air from the compressor to the injectors pressure pipe 6
is realized through magistral3. Income of sapropel from
vertical pipe 4 to measuring vessel provided a flexible
pipe.

Analysis of the literature and previous studies have
found that the determining influence on performance of
the device with sapropel layer height influenced by
injection air pressure in operating process and the length
of the transporting pipe.

So, three factorial experiment with changing factors
at levels that are shown in the table 1 were performed.
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[aHna yctaHoBKa MiCTUTb kopnyc 1 y BUMMSAAI €EMKOCTI,
nepeaHsi CTiHKa sIKOT BUrOTOBSIEHA 3 MPO30POro NinacTuky,
i Mpu3HayeHa Ans BidyanbHOMO CrIOCTEPEXEHHS 3a MpoLiecaMy,
LLO BiObyBalOTLCA B CEpeOoBYILL camponento. TakoX A0 NepenHLOoi
NpO30pOi CTIHKMA KOPMYCY rEPMETUMHO KPIMUTLCA MHEBMAaTUHHUNA
3a0ipHA NMpMCTPIn (BionosiaHo 40 [1]) y BepvkaribHOMY NONOKeHH Ta
NMo3a0BXHLOMY Po3pisi (qpir. 1). 3abipHui NpUCTpild y CBOKO Yepry
CKINaJAaETbCs i3 KOHYCa 2, y HUXKHIM YaCTUHI SIKOro 3akpinnieHuni
HanipHAn Tpybonpoein 6 i3 chopcyHkammn. [1o koHyca 2 MmprieaHaHWin
BEpTVKarbHU Tpybonposig 4. Mogaya CTUCHYTOro MoBITPS Big
KoMMpecopa Ao GhopCyHOK HarpHOro TpyGonposoaly 6 3ACHIOETECH
yepes marictparib 3. HaoxomkeHHs canponento i3 BepTUKarbHoro
TpyGorpoeoay 4 40 MIPHOI NMOCYayH/ 320e3MeHyETHCS THYHKOH TRYOOH0.

AHania nirepaTypHVX Srepen Ta nonepenHi SOCTimKeHb A0380N v
BCTAHOB/TU, LLO BU3HAYarTbHUA BIUVB HA MPOOYKTVBHICTL POOOTU
po3rnsiayBaHoro  3abipHOro MPUCTPOKD MakoTb BUCOTa  LLapy
canporento | 3 nin sKor BeneTHCs A00YBaHHS, POBOHMA TUCK HArHITaHHS
noBiTpst P, Ta AOBXMHA TpaHCropTytovoro Tpybonposoay h .

Taknm 4YnHOM npoBoaunu 3—PakTPHUN eKCcnepumMeHT
i3 3MiHOIO ¢hakTOpiB Ha piBHAX, AKi HaBeadeHi y Tabnuui 1.
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Table / Tabnuua 1

Factors and their levels of variation / ®akmopu ma pieHi ix eapitogaHHs1

Factors / ®akTopu
Levels of variation / Working air pressure / Po6o4uti Thickness of sapropel / Length of pipeline / JoexuHa
PigHi sapitosaHHsI muck nosimpsi P, kPa ToswuHa wapy canponesnto |, m mpy6orposody h, m
X Xz X3
Upper/ BepxHid (+1) 300 1.3 2.0
Basic / OcHosHuti (0) 200 1.0 15
Lower / HuxHid (-1) 100 0,7 1.0
Interval variation /
IHmepear sapitogaHHs, £ 100 03 05

To reduce the number of experiments and obtaining
the influence of the factors in a regression equation was
applied mathematical method for planning the experiment
and carried out an experiment by symmetric
uncomposition plan of Boksa-Benkina of the second
order [6].

Planning and conducting experiments included the
following steps:

- encoding factors;

- scheduling matrix experiment;

- randomization tests;

- implementation plan of the experiment;

- test reproducibility of the experiments;

- calculation of regression coefficients;

- assessment of the significance of regression coefficients;
- adequacy test model.

Method of the experiment was as follows. Capacity
installation completed sapropel humidity 92-94% at the
height of its layer according to the plan of the experiment.
The working pressure air supply plan defined
experimental set adjusting valve compressor and
controlled by the pressure gauge. To change the length
of the transport pipeline have been used QUICK
segments of pipe length of 0.3 m.

Then, turning on the air supply brought into force
intake device. Due to the expense of energy air flow
coming out of the nozzles, we can observe the loosening
sapropel and its receipt by the vertical pipe. Further
transportation sapropel is due to lift force upward air flow
and strength of Archimedes. Detailed description of the
principle of pneumatic intake device is shown in [3].

Through the transparent wall of the installation was
conducted visual observation of the movement of
material. Based on these observations estimated two-
component structure of ascending currents flow.

The experiment consisted of 27 experiments by
threefold repetition in each of them. Productivity was
determined by weighing on laboratory scales sapropel
that came in a pipeline measuring vessel within one
minute.

RESULTS

Data processing threefold experiment was carried out
on a PC designed program among Mathcad 14.
Some homogeneity of variances were tested by the

criterion Kohrena. Since, G =0,313< <G™(0.05;15;2)

<G (0.05;15;2) =0.335 [6] the process plays.

During the determining confidence intervals for
regression coefficients used criterion of Student, tabular
value is a 5 -% level of significance and the number of
degrees of freedom of variance reproducibility
experiment f1=2 is = 4.3 [6].

[na ckopoyeHHs KiNbKOCTi OOCnidiB Ta OTPUMaHHS
3aKOHOMIPHOCTI  BNNUBY AOCRIAXYBaHUX akTopiB Y
BUMMSAi  piBHSAHHA  perpecii  Gyno  3acTtocoBaHO
mMaTteMaTV4HU MeTOA MNNaHyBaHHS EKCNepuMeHTy Ta
30iICHEHO EKCMEPUMEHT 3a CUMETPUYHUM HEKOMMO3ULLINHUM
nnaHom Bokca—BeHkiHa gpyroro nopsaky [6].

MnaHyBaHHA | NPOBEOEHHSA eKCMepUMEHTY BK4Yarno
HaCTyNHi eTanu:

- KOAyBaHHsi (haKTopiB;

- CKnajaHHs nnaHy—MaTpuLi eKCNepuMEHTY;
- paHgoMmisauis gocnifis;

- peanisauisi nnaHy eKCnepuMeHTy;

- nepesipka BiATBOPIOBAHOCTI Aocnifis;

- pO3paxyHOK 3Ha4yeHb KoedilieHTiB perpecii;
- OuiHKa 3HauvyLLOCTi KoeilieHTIB perpecii;

- nepesipka agekBaTHOCTI Mogeni.

MeToayika NpoBELEHHS EXCTIEPYMEHTY MOMNsArara B HaCTyNHOMY.
EMKCTb YCTaHOBKM 3arOBHIOBAITM canporienem Bororicto 92-94% 3a
BUCOTU OO LIapy BiAMnoBigHO A0 NMaHy eKCnepuMEHTY.
BermumHy poGoqoro TUcKy nopadi MOBITPsi BUSHAYEHY MiaHoM
€KCMEPVIMEHTY BCTaHOBIOBaNM pErynioBasibHiM BEHTUMNEM
KOMMNpecopa Ta KOHTPOSoBanu 3a MaHoMeTpoM. [Ansd 3miHv
JOBXVIHA TPaHCMOPTYIOHOro  TPyGONpoBOAdy BUKOPUCTOBYBANM
LWUBUAKO3HIMHI Bigpi3ku Tpy6 AoBxuHow 0,3 M.

[ani, BM1Kato4m nogadyy noeitpsi, NpUBOaUNKA B Ajto 3abipHUIA
npucTpin. 3a paxyHoK Al eHeprii NOBITPSIHOM MOTOKY, LLO BUXOOUB i3
hopCyHOK, BIOOYBAETHECA POSTTYLLIEHHS CANPONESTHO Ta 0T HAIXOmMKeHHS
[0 BepTukarsHoro Tpyborposoay. Moaanblue TpaHCropTyBaHHS
canporento BiObyBaeTLCs1 3a PaxyHOK MigiviaribHol G BUCXIOHOMO
MOBITPSIHOMO MOTOKY Ta curv ApxiMeaa. [leTarnibHui oruc NpyuHUmny
4il NHeBMaTUYHOrO 3abipHOro NPUCTPO HaBeaeHWN B [3].

Yepes npo3opy CTiHKY [AaHOi YCTaHOBKM BEnuCb
BidyanbHi CMOCTEpeXeHHs 3a pyxoM MaTepiany. Ha
OCHOBi LMX CMOCTEpPEXeHb OLjiHoBanack CTPyKTypa
BUCXiAHOT Teuii ABOKOMMNOHEHTHOrO NOTOKY.

EkcnepumeHT cknagascs i3 27-u gocniais 3a TpykpaTHol
MOBTOPIOBAHOCTI Y KOXKHOMY 3 HUX. MPOAYKTBHICTE BU3HaYanm
3BaXyBaHHAM Ha nabopaTopHMX Barax carponeno, Lo
HafinwoB i3 TpybonpoBoay B MipHY NOCYAMHY Ha NPOTA3i
OJHI€ET XBUMNUHN.

PE3YINIbTATU
OB6pobka [aHNX TPUGIAKTOPHOID EXCTIEPUMIEHTY 3Aj/iCHIOBaANaCH
Ha MEOM po3pobneHoto nporpamoto y cepeposuLLi Mathcad 14.
Mpy LpOMYy OgHOPIQHICTE psdy AMchepcin nepesipsnm
3a kpuTepiem Koxpera. Ockinbkn, G¥% =0,313<
G°%#(0.05;15;2) = 0.335 [6] TO NPOLIEC BIATBOPIOETHCS.

Mig yac BU3HAYEHHSA JoBipunx iHTepBanis
KoediluieHTiB  perpecii  BMKOPUCTOBYBanuM  KpuTepin
Cr'iogeHTa, TabnuyHe 3HaveHHs Skoro 3a 5-% piBHA
3HAYyWOCTi Ta uYUCMi CTyneHiB BIiNbHOCTI Aucnepcii
BigTBOptOBaHOCTI gocnigy f1=2 ctaHoBuno t=4.3 [6].
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Test the significance of regression coefficients was
performed according to their confidence intervals and
covariance.

As a result, the regression equation acquired form:

INMATEH — Agricubtusal Engineering

MepeBipKy 3HaYyLLOCTi koedilieHTIB perpecii npoBoaunn
32 BCTaHOBIEHWMW iX [OBIipYMMMK iHTEpBanamum Ta
KoBapiauisamu.

Y pesynbTarti piBHSHHS perpecii Habyno surnagy:

y =8,822 +3,058x, +5,387x, —2,104x, —0,415%7 +0,993xZ —0,39x2 +0,993x,X, ,

where: X, - encoded value of air pressure;
X, - encoded value thickness of sapropel;
X5 - encoded value length of the pipeline.

Adequacy of test hypotheses obtained by regression
equation was performed by the Fisher criterion. The
estimated value of this criterion in the dispersion of

inadequacy Siﬁadeq,=3,102 and dispersionSy2 =0,028

reproducibility of the experiment was: F°¥¢=2189.
Tabular value of Fisher's exact test adopted by the 5 -%
of significance, according to [6], was:

F@'(0.05;f,;f,) =19,38, where f
degrees of freedom variance inadequacy f, =2- the
number of degrees of freedom variance reproducibility
experiment.

Since, F®*=2,189<F™"(0.05;f,;f,) =19,38, the
hypothesis by the adequacy of the regression equation is
confirmed.

Final regression equation of the factors in the kind
acquired form:

7 number of

Je: X, - KojoBaHe 3Ha4eHHs1 po6o40ro TUCKY NOBITPS;
X, - KOQOBaHe 3HaYeHHs TOBLLMHW LWapy canponento;
X3 - KOQOBaHe 3Ha4YeHHs JOBXVHM Tpybonposoay.

MepeBipky rinoTesn agekBaTHOCTI  OTPMMAaHOro
piBHAHHA perpecii nposoaunu 3a kputepiem ®iwepa.
PospaxyHKoBe 3Ha4YeHHs JaHOro KpuTepito npu gucnepcii

HeaeKBaTHOCTI Shss =3,102 [ pvcnepcii
pocrigy S} =0,028

Bi,TBOPIOBAHOCTI CTaHOBUIO:

F%%-=2,189. TabnuuHe 3HaueHHs kpuTepilo dillepa 3a
npunHaToro 5-%  3HadvywocTi, 3rigHo [6], cknano:
F°%¢(0.05;f,;f,) =19,38, e f. = 7 - uMcno cryneHis
BinbHOCTI  Aucnepcil f, =2- uucno
CTYNeHiB BiNbHOCTi AUCNepcii BiATBOPIOBAHOCTI gocniay.
Ockinbkn, F¥® =2,189< F°**(0.05;1,;f,) =19,38 ,
aeKBaTHOCTI

HeadeKkBaTHOCTI;

TO  rinotesa
NiATBEPAXYETLCS.

OcTaTovHO PpiBHAHHA perpecii i3 akTopamun vy
HaTypaneHOMy BUMMsAi Habyno Burnsay:

PiBHAHHSA perpecii

Q =3,54467 +0,01408 [P -10,73 (1 +0.472 [h -0,0000415 [P? +11,03333 [1* -1,56 [h? +0,0331[P [

where: P - the working pressure of air supply, kPa;
| - sapropel thickness is during the extraction, m;
h - pipe length of lifting sapropel, m.

To track dynamics of changes in productivity derived
from regression equation was constructed a response
surface (Fig. 2a) and its two-dimensional section of (Fig.
2, b, c,d)

Based on visual observation of the movement of
sapropel-air flow is established that the structure of the
flow is not homogeneous, but consists of large bubbles
(shells) and sapropel congestion, which in turn contain
the gas phase in the form of small bubbles. Shells and air
plugs sapropel move alternately. In the wall film of the
reverse movement sapropel. This means that this
phenomenon obeys shell structure movement sapropel-
air flow [4], [5].
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ne:P - pobounii Tuck nogadi nosiTps, klMa;

| - ToBWMHA Wapy canponento 3 Mig SKoro BeAeTbCs

nobyBaHHS, M;

h - posxuHa TpybonpoBoAy NigiiMaHHA canponernto, M.

[ns BigcnigkoByBaHHA AMHAMIK/ 3MiHM MPOAYKTMBHOCTI 3a
OTPMMaHMM  PIBHAHHAM  perpecii  O6ynn nobynoBaHi
nosepxHi BiAryky (cir. 2, a) Ta ABOMIPHI iX ciyeHHs (dpir.
2,b,c,d)

Ha ocHoBI Bi3yarisHOro CocTEpexeHHs 3a PyxoM carnporierne -
MNOBITPSIHOIO NMOTOKY BCTAHOBIIEHO, LLIO CTPYKTYpa AAaHOrO NOTOKY
HEe € TOMOTEHHOI, a CKMajacTbCs i3 Benvkvx Oynbballok
(cHapsgiB) i canponeneByx NPoboK, siki y CBOKO Yepry MICTATb
rasoBy asy y Bumsagi gpidbHnx Oynbbawok. CHapsigm
noBiTps Ta MPOOKM Ccanponento pyxaktTbCA noveproBo. Y
NPUCTIHHIMA NNiBUi BiaOyBaeTbCA 3BOPOTHIN PyX canpornento.
Lle o3Havae, Wo gaHe siBULLE NiANOPSAKOBYETLCS CHApSAHIN
CTPYKTYpi pyxy canpornerne-nosipsiHoro noToky [4], [5].

1.2+

08 12 1,
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Fig. 2 - Dependence performance Q pneumatic intake device on the depth of sapropel | pipeline length h and a pressure air
injection: 1 - P = 100 kPa, 2 - P = 200 kPa, 3 - P = 300 kPa /3anexHicms npodykmusHocmi Q nHeemamu4yHo2o 3abipHo20

npucmpoio 8id enubuHu 3anszarHs canponeno | ma doexuHu mpy6onposody h npu mucky HazHimaHHs nogimps:
1 - P =100 klla; 2 — P=200 kfla; 3 — P=300 «lla

CONCLUSION

Analysis of the results shows that all the factors have
a significant impact on pneumatic intake device. In all
variants of the experiment with increasing air pressure
performance of pneumatic intake device increases
regardless of the depth and length of the pipeline
sapropel. By increasing depth of sapropel device
performance increases as the deposit of the force of the
weight of the upper layers. Increasing the length of the
pipeline  transporting  causes partial  reduction
performance of pneumatic intake device. However, this
does not significantly affect the workflow as lifting
sapropel from underwater deposits with a minimum
thickness of water surface investigated range of lengths
is sufficient.

Also, can be noted that the values of the investigated
structural and technological parameters observed slug
regime movement upward sapropel-air flow.
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BUCHOBOK

AHarnia oTpMMaHVX pesyrnbTaTiB NoKasye, LLO BCi AOCTIDKyBaHi
(haKTopy MatoTb CyTTEBMI BITIMB HA MPOOYKTVBHICTE MHEBMATUMHOMO
3abipHoro NpycTpoto. Y BCiX BapiaHTax gocridy 3a 30inbLUeHst TUCKY
MNOBITPSA MPOQYKTUBHICTb NMHEBMATUYHOTO 3aGipHOMO MPUCTPOIO
30iMbLLYETECH HE3ANEXKHO Bif, IMMOMHM 3ansraHHs canporento Ta
[oBXuHM Tpybonposogy. 3a 36inbLUEHHS rMBMHW 3ansaraHHs
canporiento, Y AOCHiMKyBaHX MEXax, NPOOYKTMBHICTb MPUCTPOHD
3pOCTaE, OCKIbLKM Ha MOKMaon die cura BarM BEpPXHIX LUapiB.
30irbLLUEHHS] JOBKVHM TPaHCTOPTYHOHOM TRYOOMPOBOY CpMHMHIOE
YaCTKOBE 3MEHLLIEHHS! NMPOAYKTMBHOCTI MHEBMATUYHOIO 3abipHOro
npuctpoto. [MNpoTe ue cyTTeBO He BrimBae Ha poboumid npoLec,
OCKINbKu AN nigrhomy canponernto 3 nigBogHWMX POSOBULL
i3 MiHIMarbHOI TOBLLMHOKO BOAHOIO A3epKaria JOCHimMKyBaHWA
[iana3oH JOBXWUH € JOCTaTHIM.

TakoX MOXHa KOHCTaTyBaTW L0 3a AOCHigKyBaHUX
3Ha4YeHb KOHCTPYKTUBHWX Ta TEXHOSOMYHMX NapameTpis
CMoCTepiraeTbCA CHapSaHUA PEeXWM pyXy BUCXiAHOrO
canponene-noBiTPSHOro NOTOKY.
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