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YHUBEPCAIJIEH
BEHTUINAUMOHEH CTEHA 3A
NTABOPATOPHMU YINPAXHEHUA
no ,,MEXAHUKA HA ®oNTYWOUTE”

lemko lJaHkoe, Bukmop CmaHes,
Kpacumup UeaHoe

Pe3romMme: B HacTogdwarta crtatua e nokasaH
edVH noaxod 3a Cb3daBaHe Ha YyHuMBepcarneH
cteHq no ,MexaHuka Ha (pnyvante” 3a
n3cneaBaHe Ha NUHENHN n MECTHM
XvapaenuyHu 3arybu, uamepBaHe Ha [ebwur,
CKOpOCTEH npodun Ha NyunaHo TeyeHue.
MpvBegeHn ca W nNpuMepHU pesyntTatn oT
nacnegBaHus [oKasBalm BAPHOCT Ha
MeToaMKata W HarnegHoCT Ha TEeOopPEeTUYHM
N3BOAM 3a NIMHENHUTE U MECTHU 3arybu - Ap,=
f(Q); Aon= f(Re); A py = f(Q, dgp ); = f (Re; ).

Knroyoeu OJOymu: nabopaTopeH CcTeHa Mo
MexaHvka Ha dnyuaute, MeToAuKa Ha
XMOPaBAWYHM  U3CNeaBaHusl,  JNIMHEWHU  U”
MECTHUTE X1APaBMMYHN 3aryou

1. BbBeaeHune

N3yyaBaHeTO Ha OCHOBHUTE 3aBUCMMOCTHU
B ,MexaHvka Ha dnynaute” — ypaBHeHVe 3a
HENpPeKbCHATOCT, YpaBHEHWE 3a eHeprueH
OanaHc, pa3bupaHeTo Ha napameTpuTe Ha
dnyngHO TeyeHne — HangaraHe, CKOpPOCT,
neduTt ce noctura Ham-gobpe B NpakTU4eckn
ynpaXKHeHus, nacnenBaHus n
aemoHcTpaumn [1,2,3,9,10]. AxTyanHocTtTa
Ha 3ajayata [gHec ce onpegena M oT
N3NCKBaHMATa 3a  onTumMmsauus Ha
NPOEKTUPAHETO, 3a eHeprumHara
eqEeKTUBHOCT Ha XNOpaBrmyHuTE
CbOPBXEHUA M TAXHOTO Opa3MepsiBaHe, 3a
HamansiBaHe Ha  XuapaBnUYHUTE n
TONMAWHHK 3arydun [7,8,9].
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1. Introduction
The study of the  basic
dependencies in Fluid Mechanics -
continuity  equation,  equilibrium
equilibrium equation, understanding
the parameters of fluid flow -

pressure, velocity, flow is best
achieved in practical exercises,
researches and demonstrations

[1,2,3,9,10]. The urgency of the task
today is also determined by the
requirements for optimization of
design, energy efficiency of
hydraulic installations and their
sizing, reduction of hydraulic and
heat losses [7,8,9].
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2. PaspaboTBaHe Ha nabopaTtopeH
CTeHA 3a ynpaxHeHus no ,,MexaHuka
Ha nyuwauTte”

Llenta Ha paboTtata e wusrpaxgaHe Ha
KOMMNnekceH nabopaTopeH CTeHA 3a UMKb
OT nabopaTopHU ynpaxXHEHNA MO MexaHuka
Ha cbnynguTe, 3a onpegensiHe Ha:

- NIMHEeNHN 3arybu B npaBa uUMnNMHApUYHA

Tpbba;

- KoeduumeHTa Ha NNHENHO
CbMPOTUBNEHNE Ha MNpaBa UWNUHOPUYHA
Tpbb3;

- TapupoBbYHA XapaktepucTtumka Ha

apoceneH gebutomep — Tmn “GneHpa’;

- KOe(PUUMEHT Ha MECTHO CbNPOTUBIIEHUE
(konsHO, paswunpeHune, gpocen un ap.);

- CKOPOCTEH  nNpodun  Ha  Bb3AYLIHO
TeyeHue B Kpbrna Tpbba.

N3nckBaHuATa, Ha KouTo TpsibBa nAa
oTroBapsl cTeHaa ca :
- MHOTO(OYHKUMOHANHOCT W  KOMMAKTHOCT

Ha nabopaTopHuA CTeHA;

- npocToTa n HarnegHocT Ha
npoBexaaHuTe nscnenBaHus "
AEeMOHCTpaUnu;

- Bb3MOXHOCT 3a  pgopaboTBaHe n
OTHOCUTENHA MOOMMNHOCT Ha cTeHAaa.
Cneg aHanmM3 Ha HSKOMKO METOAMKM

[3,4,5,6] w npakTMyeckum peanumsaumm Ha

nabopaTtopHun n3crnegBaHua B obnactta Ha

MexaHuka Ha nynanTe, KaTo ca OTYETEHMU

LuenuTe 1 N3ncKBaHuATa kbM nabopatopHus

CTeHA, e npeanoXxeHa NPUHUMMNHA cxema -

dur. 1 n ngea 3a KOHCTPYKTMBHA cxema -

dur. 2 Ha nabopaTtopHaTa ypepnba.
XngpaBnuyHUTE  U3cregBaHus Wwe ce

peanuaupat ¢ paboTeH nyma — Bb3Oyx u

3a uUenTa LWe Ce M3Mnon3Ba BMCOKOHAMOPEH

BeHTMnatop. MNMpeasmxaa ce Bb3MOXHOCT 3a

paboTa OCHOBHO B CMyKaTeslHUs y4acTbK Ha

cuctemaTa — nopaam no-obnekyeHns meTon,
3a u3mepBaHe Ha ob6emHuss Oebut cbe

CMyKaTefnHa eTanoHHa aro3a.

MpuHuMnHaTa cxema Ha cCcTeHga U

KOHCTPYKTUBHOTO N3NbIIHEHNE naeart

2. Design of laboratory stand for

exercises in "fluid mechanics"

The purpose of the work is to build
a complex laboratory bench for a
cycle of laboratory exercises in fluid
mechanics, to determine:

- linear losses in a straight cylindrical
tube;

- coefficient of linear resistance of the
cylindrical tube

- charging characteristic of a throttle
flowmeter - aperture type;

- coefficient of local resistance (knee,
extension, throttle, etc.);

- a velocity of the air flow in a round
tube.

The requirements to be met by the
stand are:

- multifunctionality and
compactness of the laboratory
bench;

- Simplicity and visibility of
conducted research and
demonstrations

- Opportunity to work and relative
mobility of the stand.

After analyzing several methods
[3,4,5,6] and practical
implementations of laboratory tests
in the field of fluid mechanics, taking
into account the objectives and the
requirements for the laboratory
stand, a schematic diagram is
proposed - fig. 1 and an idea for a
construction scheme - fig.2 of the
laboratory plant. Hydraulic tests will
be carried out with a working fluid -
air and a high-pressure fan will be
used for this purpose. It is possible
to work mainly in the suction area of
the system - due to the easier
method of measuring the volume
flow with suction reference nozzle.

The principle scheme of the stand
and the construction design allow for
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Bb3MOXHOCT  3a BapMaTMBHOCT: Ha
pasnu4HO BKIOYBaHE Ha n3cneaBaHu
enemMeHTH (MecTHu CbMNPOTUBNEHUSA),
pobaBsiHe Ha [AOMbIHUTENHM YCTPOWCTBA
(opoceneH pebutomep 8, perynupallo
YCTPONCTBO Ha CKOpocToMepHa Tpbba 5).
Mpenswxaa ce n gpocenHo yctponcTteo 9 3a
nnaBHO N3MEHEHNe Ha Aebuta Ha Bb3gyxa B
paboTHMTE y4acTbLM.

variation: different inclusion of the
studied elements (local resistors),
addition of additional devices
(throttle flow meter 8, speedometer 5
regulating device). A throttle device
9 is also provided for smoothly
varying the air flow rate in the
working sections.

®ur.1. MpMHUMNHa cxema Ha
naboparopHarta ypeaba

1 - cmykaTenHa awa3a;

Fig.1. The basic scheme of the
laboratory system

1 - suction nozzle;

2,6,7, 11,12 - pncepeHumnaneH maHomeTsbp; 2, 6, 7, 11, 12 - differential pressure gauge;

3 - Tpvbonposog; 3 - pipeline;
4 - KONSHO; 4 - knee;
5 - Tpbba Ha uTo; 5 - Pitot tube;

8 - npoceneH nedbutomep (bneHga);
9 - perynupallo yCcTponcTBO;
10 — BeHTMRaTop

8 - throttle flowmeter;
9 - adjusting device;
10 - fan
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®ur.2. KoHCTpyKTMBHa cxema Ha
nabopartopeH cTeHA

1 - cmykaTernHa ai3a;

2 -TpbbonpoBoga;

3 - paboTeH cTenax;

4 - nppoceneH gebutomep;

5 - konsHo;

6 - perynupaLio yCTPONCTBO;
7 — 'bBKaB MapKyy;

8 — BeHTUNAaTOp

JTabopaTtopHuaT cteHn e obopyaBaH CbC

cnegHute n3mepsarenHu ycTponcTea
(cpur.3):
- 3a HandraHe - AndepeHumnanHu

MukpomaHomeTpn - Testo 510 (5 kPa) n
HD755 (7 kPa);

- 3a 0ebuT - eTanoHHa cmykaTenHa Ar3a

(koHyceH andysop);

TepMomeTbp W OGapomeTbp — 3a
n3mepBaHe Ha TemnepaTtypata Ha
paboTtHua  cdnyma -  Bb3OYX U
aTMoCcepPHOTO HansraHe.

Fig.2. Construction drawing of a
laboratory stand
1 - suction nozzle;
2-pipeline;
3 - work rack;
4 - throttle flowmeter;
5 - knee;
6 - adjusting device;
7 - flexible hose;
8 —fan

The laboratory stand is equipped
with the following measuring devices
(fig.3):

- differential pressure micrometers -
Testo 510 (5 kPa) and HD755 (7
kPa);

- for flow - reference suction nozzle
(cone diffuser);

- termometer and barometer - for
measuring the temperature of the
working fluid - air and atmospheric
pressure.
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®ur.3. UsmepBaTenHu ycTtponcTea —
MaHOMeTpU u gedéutomep

3. MeToauka 3a npoBexaaHe Ha
nabopartopHuTe u3cneaBaHus
MeTogukata Ha nabopaTtopHute

XVApaBnnyHN n3crneaBaHns BKNOYBA:

- nsamepsaHe Ha Apq - Naga Ha HansaraHeTo
B CMyKaTenHaTa [Ato3a, Heobxogum 3a
onpenensiHe Ha aebuta B TpbbonNpoBoAa;
namepBaHe Ha Apjp naga
HansraHeto (3arybm Ha Hansrade)
nacnegBaHus  enemMeHTt  (MpUMEpPHO
NMNHENHUS y4acTbK C ObImkuHa |);

- onpegensiHe (M34ncnaBaHe) Ha:

Ha
B

a) obemHusa oebut B Tpbbonposoaa

2
A
0=u"r e
4 p
KbAETO:

J KoedmuneHT Ha pgebuta Ha
eTanioHHaTa cMmykaTenHa gto3a, u = f (Re);

dq — AnameTbp Ha aK3aTa;
p — NAbTHOCT Ha Bb3ayxa, P =T (t; peap)

6) cpepHaTta CKOPOCT Ha Bb3gyxa B

TpbbonpoBoaa
4,
y, =22
w.d
kbaeto d — pguametbp Ha Tpbbo-
npoBoaa.

B) YunmcnoTo Ha PenHonac:

KbOeTo:
V — KUHEMaTU4YHUS KOoe(ULMEHT Ha

Fig.3. Measuring devices - manometers
and flowmeter

3. Methodology for conducting
laboratory studies
The methodology

hydraulic tests includes:

- measurement of Apq - pressure drop
in the suction nozzle required to
determine the flow rate in the pipeline;

- measurement of Ap, - pressure drop
(loss of pressure) in the research
element (approximately - the linear
section with length I);

- distribution of:

of laboratory

a) the volume flow in the pipeline

(1)

where

M - the flow rate of the reference
suction nozzle, y = f (Re);

dq - nozzle diameter;

p - density of air, p = f (t; ppar).

b) the average air velocity in the

pipeline:

(2)

d - diameter of the pipeline.
c) the number of Reynolds:

3)

\Y% kinematic coefficient of air

viscosity, v = f (t).
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BMCKO3UTETA Ha Bb3ayxa, v = f (t).

r) YyTOYHsiBaHE Ha KoewuuueHTa Ha
0ebut Ha eTanoHHaTa CcMmykaTesnHa
Aaro3a:

pu =f(Re) — no metoawuka [3,5].

,EI,) ONnnTHUA n TEeOpeTUn4HnA

KOemULMEHTH Ha NNHENHO
CbMPOTUBNEHNE:
d’ r’
//i’on =—X 2 XAp;z
I 8-p-Q
0.25
68 k
A, =011 —+—
Re d
KbAeTo:
| — AbMKMHA Ha wu3cnefBaHUsA JIMHEeeH
y4acCTbK;
K — eKBMBanieHTHa rpanaBoCT Ha
TpbbonpoBoaa;
At - TeoOpeTn4eH KoeUUNEHT Ha NMUHENHO
CbNpoTUBNEHNE - O mMeToauka 3a

onpegensiHe Ha 3aBucummocTtTta — [2,3,4,9] -
A =f (Re; k/d).

4. ExcnepuMeHTariH1 pe3ynrtatm u
aHanus
Ha Taka paspaboteHns cteHg ca

HanpaBeéHn HAKOJIKO Ha4aliHu npoBepoO4HU
eKkcnepuMmeHTa, C uen YyTo4YyHABaHEe Ha
Onana3oH Ha mniacneaBaHUdATa M KOPEeKTHOCT,

cTabunHocT Ha KOHCTPYKUMATA,
n3mepBaHuNsTa n MeToamkaTta Ha
nscrneaBaHusTa. KOHKpeTHO ca npoBeaeHu
n3crneaBaHus 3a: onpenensiHe Ha

NMMHENHUTE 3arybu M XapakTepuUCTUKM Ha
npaBa uMnuHgpuyHa Tpbba; onpeagensHe Ha
aebutHaTta xapakTepucTMka Ha [gpoceneH
pebutomep — Tmn ,6neHaa”; onpeaensiHe Ha
MECTHMU XNOpaBnyHU 3aryom n
XapakTePUCTUKN HAa MECTHO CbMNPOTUBIIEHME
— Tun ,apocen’.

Pesyntatn oOT Te3um wuscnegBaHusa ca
npuBegeHn B rpadmyeH BuL CbOTBETHO Ha
dur. 4 n 5; ur. 6 ; dur. 7 a, 6.

AHanus Ha pesynrature:

d) specification of the reference
flow rate of the reference suction
nozzle:

g = f (Re) — according to the
method [3,5].

e) the experimental and theoretical
coefficients of linear resistance:

(4)

()

| - length of the examined linear
plot;

k - equivalent roughness of the
pipeline;

At - theoretical coefficient of linear
resistance - by the method of
determination of dependence —
[2,3,5] - A =f (Re; k/d).

4. Experimental results and
analysis

Several initial verification
experiments were performed on the
stand that was designed so as to
specify the range of studies and
correctness, stability of the structure,
measurements and methodology of
the research. Specific studies have
been conducted to: determine the
linear losses and characteristics of a
straight cylindrical tube;
Determination of debit characteristic
of throttle flowmeter - diaphragm
type; determining local hydraulic
losses and local resistance
characteristics - throttle type.

The results of these studies are
plotted in Fig. 4 and 5; Fig. 6; 7a, b

Analysis of results:
1. The precision of the so-called

bench and the accuracy of the
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1. [lpeumsHocTTa Ha Taka nspaboTeHus
N3N0oN3BaHUTE

cteHg W BepHOCTTa Ha

methodologies used to conduct the
above-mentioned studies have been

METOOAUKN 3a NnpoBeXaaHe Ha NOCOoYEeHUTE

nacneanBaHUA ca OOKa3aHu
eKCnepnMeHTanHuTe pe3ynrtaTtu.

proven by the experimental results.
C

4p, = f(Q)
200
AP, .
(Pa) y = 119808x° + 994,22x '
160 - R?=0,9978 A
’
120 1
80
40
-
0 . .
0,00 0,01 0,02 0,03 0,04
Q (m3/s)

|

Aon =f(Re)

--Aon =f( Re)

T

0,01
10000

Re(-) 100000

®ur.4. lluHenHm 3aryom B
TpbbonpoBoaa B 3aBUCUMOCT OT AebuTta
-Ap, =1 (Q)

Fig.4. Linear losses in the pipeline
depending on the flow - Ap, =f (Q)

®ur.5. KoecbmumeHT Ha nuHeNnHO
CbLMpPOTUBIIEHME B 3aBUCUMOCT OT
yucnoto Ha PeriHonpac — A, = f(Re)

Fig.5. Coefficient of linear resistance
according to the number of Reynolds —

Aop = f (Re)
bps,=f (Q)
4000 -
AP, = d=20 -o-f:zs d=30
Pa, ;
(Paj 3000 /
2000
1000 -
0 .
0,000 0,010 0,020 0,030
Q(m3/s)

Pur.6. TapupoBBLYHU XapaKTEPUCTUKN

Ha gpoceneH gedbutomep Tun “6neHpa” —

Aps, = f(Q) 3a Tpu TMNOpa3smepa
oneHgmn

Fig.6. Characterization characteristics
of throttle flow diaphragm - Apy, = f (Q)
for three dimensional blends
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Ap,=f(Q)

-5 g=20 —e—d=25 —s—d=30
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{=f(Re)
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a) Ap,=1(Q, dpy)
a) Apm=1£(Q, do)

6) (=f(Re; dy)
b) (=1 (Re; da)

dur.7. XapaktepucTuKn Ha MeCTHHU
CbNpPOTUBIEHUsA TUN “gpocenn”

2. [NonyyeHaTa 3aBUCUMOCT 3a JIMHENHUTE
XxvapaBnuyHn 3arybu B Tpbbonposoga oT
pebuta mma TOYHO [oKasaH KBagpaTuyeH a
n3bpaHarta
aHanUTU4Ha 3aBUCUMOCT (NUHMSA Ha TpeHaa)

XapakTtep, MNOTBbPAEH oT

onuceawa Apy = f (Q) — cur.4;

Fig.7. Characteristics of local
resistors type "throttles™

2. The dependence on the linear
hydraulic losses in the flow line has
precisely proven quadratic
character confirmed by the chosen
analytical dependence (trend line)
describing Ap,_ = f (Q) - fig.4;

y = 11980. x* + 994,22 x

3. OnuTtHaTa noraputTMmn4yHa
XapakTepucTMka Ha 3aBUCMMOCTTA Ha
KoeuumeHTa Ha NIMHENHO CbMNPOTUBIIEHNE
OT KpuTepuss Ha PenHongc Ao = f (Re)
noTBbpXKAaBa Knacumyeckata 3aBUCUMOCT
npy TypbyneHTHO TeuyeHMe B MpexoaHa
obnacTt koraTto KoeduuMeHTa 3aBUCU KaKTO
OT u4yucnoto Ha Re, Taka wn ot
oTHocuTernHarta rpanasocTt k/d - A = f (Re;
k/d) — dour. 5. ToBa npakTnyeckn e yact oT
Knacuyeckata pguarpama Ha Moody -
Hukypapgse [2,3,4,5].

4. lpn onpegensHeTo Ha MECTHUTe
XMapaBnuyHn  3arybm B XMAPaBANYHO
CbnpoTMBNEHNE gpocen Tun ,6neHaa“ BLB
dyHKUna ot obemHua [ebuT OTHOBO ca

nonyyYeHn  kBagpaTU4HM  3aBUCUMOCTU
Ap,=f(Q) wn 3a Tpute TUNOpPa3mepa
Apocenu,  KOeTo KaTeropuMyHo [oKasBa
KOPEKTHOCTTa Ha  wu3crnedBaHusaATa U
BEPHOCTTa Ha wu3amMepBaHusaTa (Oedbwr,
HansraHe) — cdwr. 7a. MHOro scHo ca
odepTaBaT pasnuunsTa B

3. The experimental logarithmic
characteristic of the linear coefficient
dependence on the Reynolds criterion
Ap = f (Re) confirms the classical
dependence on the turbulent flow in

the transiton area when the
coefficient depends on both the
number of Re and the relative

roughness k/d - A=f (Re; k/d) — Fig. 5.
This is practically part of the classic
Moody - Nikuradze chart [2,3,4,5].

4. In determining the local
hydraulic losses in hydraulic
resistance, a diaphragm throttler in
function of the volumetric flow is again
obtained quadratic dependencies
Apny, = T (Q) for all three type of throttle
sizes, which conclusively proves the
correctness of the studies and the
accuracy of the measurements (flow
rate, pressure) - Fig. 7a. The
differences in the characteristics of
the different throttle are very clear
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XapaKTEPUCTUKUTE Ha pasnUYHUTE Apocenm
npy yBEnM4yaBaHETO Ha CbMNPOTMBIEHUATA
(HamansiBaHe AnameTbpa Ha gpocena):

Apuo =1 (Q) ;

N 3a TpuTe gpocena, koeduvuMeHTa Ha
MECTHO CbnpoTMBneHve ({ npu pasBuUTo
TypbyneHTHO TeyeHne nokasBa yCTon4MBa
TeHOeHUMst 3a MpuMeMaHe Ha MoCTosHHA
CTOMHOCT — dour. 76, CbLOTBETCTBALWO Ha
TEOPETUYHUTE MOCTAHOBKN OT KracuyeckuTte
nmsgoan [1,3,4] w cneumpuyHn  3a
KOHKPETHUTE CBLNPOTUBIIEHMS. TOBa OTHOBO
TOYHO CbOTBETCTBA Ha OYaKBaHus pesynTaT
3a ¢ =f (Re). Te3n NOCTOSAHHM CTOMHOCTU
3a pasnuyHUTEe gpoceniv ca CbOTBETHO (dour.
76):

Apus=f(Q) ;

when increasing resistances
(reducing the diameter of the throttle):

Apws=f(Q)

For the three thrusters, the local
resistance coefficient ¢ in the
developed turbulent flow shows a
steady tendency to accept a constant
value — Fig.7b, corresponding to the
theoretical statements of the classical
conclusions [1, 3, 4] and specific to
the concretely resistances. This
again corresponds exactly to the
expected result for ¢ = f (Re). These
constant values for the various
throttle are respectively (fig.7b):

C0=7; Cs=18;  (30=45
5. Pesyntatute OTHacawm ce o 5. The results concerning the
TapupuBbYHUTE XapaKkTepUCcTukn Ha charging characteristics of throttle
apocenHute  gebutomepu Tmn ,6neHpa“  diaphragm type diaphragms

Apes=f (Q) dur. 6, cbwo noTBbpPXKAABAT
OYaKBaHWA KBagpaTUYEH XxapakTep Ha
3aBUCMMOCTUTE M 3a TpuTe aebutomepa c
oyepTaHa ,JiHenHa paboTHa 3oHa"“.

5. 3aknoyeHune
HacTtosuwara pabota e egHo 0606LieHne

NoO  nNpoekTupaHeTo, Wu3paboTBaHETO M
n3nMTBaHeTo Ha nabopaTopeH CTeHa 3a
ynpaxHeHus no ,MexaHuka Ha dnyngute”.
To3n cTeHn npuTexaBa kadecTBaTa Ha
yHuBepcaneH BEHTUNALUMOHEH CTeHa
3all0TO Ha Hero moraTt ga ce peanuauvpar
HAKOJTKO YNPa)KHEHUSA N AeMOHCTPaLINK:

- 3a onpegensiHe Ha NWHENHW U MECTHMU
XvapaBnuyHm 3aryéu;
- 3a onpegensiHe Ha KoeUUMEHTUTE Ha

NUHENHO n MECTHO XnapasnnyHu
CbMNPOTUBNEHUS;

- 3a TapupaHe Ha papoceneH aebutomep
T™™n ,6neHpa“ no eTanoHeH;

- 32 CHEeMaHe Ha CKOpOCTeH npodun Ha
Bb34YyLLIHO TeYeHne B Kpbrbnl TpbbonpoBoA

App =f(Q) Fig. 6 also confirms the
expected quadratic nature of the
dependencies for all three flow
meters with a "linear working zone"
outlined.

5. Conclusion
The present work is a summary of

the design, development and testing
of a laboratory bench for exercises in
"Fluid Mechanics". This bench has the
qualities of a universal ventilation
bench because it can perform several
exercises and demonstrations:
for determining linear and
hydraulic losses;

for determining the coefficients of
linear and local hydraulic
resistances;

for tare calibration of a standard
diaphragm flow meter;

for removing the velocity profile of
the air flow in a circular pipeline

local
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n gp. Pesyntatute o0T wu3cneaBaHusATa
nokaseaTt MHOro gobpo NOTBLPXAEHME Ha
TEeopeTU4HNTE 3aBUCMMOCTU OT ,MexaHuka
Ha cnynante” OTHOCHO JMHEWHUTE U
MECTHU XWOPaBMNYHM CbNPOTUBIEHUS
koepuumeHtn wn 3aryoun. CreHabT wuMma
Bb3MOXHOCT 3a AopaboTBaHe, HaarpakaaHe
n npoeexaaHe Ha AOMbIHUTENHN
XnapaBnu4yHu n3crneaBaHus.

6. Jlutepartypa

and the like.

The results of the studies show
very good confirmation of the
theoretical dependences on Fluid
Mechanics regarding linear and local
hydraulic resistances coefficients
and losses. The stand has the
opportunity to refine, upgrade and
carry out additional hydraulic tests.
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