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EXPERIMENTAL SURVEY ON COOLING WATER PUMPS USED IN ENGINES
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The purpose of this article is to moling water pumps used in the vehicle engines are open vane type pumps.
One important difference of the open vane type pumps from the other pumps as its gp losses are high. Because; in these
kinds of pumps, the gap flow that pass through the horizontal gap on the open side of the gear distorts the main flow
and causes performance losses.

In this study; the performance characteristics and gap losses of the open-geared radial pumps, that are used to
pump the cooling water in engines, have been analysed in an experimental way.

In order to define the behaviour of open gear under zero gap range; the closed manifactured model of the same
gear has been tested. The findings indicate that as the gap range increases, gap losses increase as well. On the other
hand; an optimum gap range has been observed as well.
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N3YYEHWE NCMONb3YEMbIX B MOTOPAX HACOCOB XOJIOHOW BOAbl HA OMbITAX
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Hacocbl C OTKPbITOI N10NacTbi0 - 3TO HACOChl OX/TAXKAAIOLLEA BOAbI, MUCMO/Mb3yeMble B MEPEHOCHBLIX MOTOPaX,
OXJTXKAatoLLMeCs: XONOAHO BOAONA

OTNMYaoLLas YacTb HACOCOB C OTKPLITON /10MacTblo OT APYrMX HAacoCOB 3TO BbICOKOE 06pa3oBaHME MOTePb
OTBEPCTWiA. MOTOMY UTO B HAacocax Takoro Tumna NPOMEXYTOYHOe TeUeHVe, NMPOXoasLLee Yepes NonepeyHyo nofocTb B
OTKPbITO YacTu Kofeca, MPUBOAMT K NMOPYe OCHOBHOIO TEYEHUS U ABNSETCA NPUYNHON NoTepy 3(hheKTUBHOCTW.

B 3Tom wuccnefoBaHMM MNpYM MOMOLUM TECTOB OblIM  M3ydeHbl MOTEPWM OTBEPCTMIA U XapaKTepUCTWKU
NPOV3BOAMTENBHOCTU PafnasibHbIX HACOCOB C OTKPbITOW N0NAcTbio, MCMOMb3YeMbIX AN KauKW OXNaXAaeMoii Bofbl B
NepeHOCHbIX MOTOPaX.

UTo6bI onpefennTb NOBEAEHNE OTKPLITOrO Koseca Mpv HY/IMBOM OTBEPCTUM Gbifia U3yyeHa MOAENb 3TOFO Xe
Ko/neca, Npon3BeAeHHOro 6e3 NPOMEXYTKOB. Ha OCHOBE MOMyYeHHbIX AaHHbIX OblN0 OTMEYEHO YBENMYEHME LUMPUHDI
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OTBEPCTUS NapasiefNlbHO YBE/IMYEHUIO MOTePU MPOMEXYTKOB.

KntoueBble C0Ba: HACOChIl, HACOChI C OTKPbITOM SI0NacTbo, paanasibHbIX HACOCOB, OTKPLITOrO Koseca
Introduction

The operation point of an open vane type radial pump has a significant impact on the gap range that must be
left between gear and body . (Figure 1)

1) Pump output ; 2) Spiral casing ;3) Gear ;4) Pump body

Also; as the gap range planned is not exactly the same at the end of manufacturing; it leads to different values
than the planned under the working conditions.

Despite that there are several studies about the impacts of gap range and the issue has been searched for a long
time; it has not possible to calculate these impacts theorically yet. But; some important studies on the subject has drawn
a roadmap for the designers[1.2.3].

1. Experiment Mechanism

An experiment mechanism has been designed and manufactured in order to the conduct experimental studies
on the cooling water pump used in the engines of the vehicles. The schematic display of the experiment mechanism can
be seen in Figure 2. The pump tested in the experiment has been driven by an electrical motor with the power of 0,55
kW. A frequency meter is connected to the electricity motor and the rotation speed of the pump is read from the digital
display of the frequency meter. Pump shaft power has been obtained by measuring the moment of electricity motor
shaft. In this measurement method; electricity motor is run on idle mode when there is no water in the pump; and in
this way the power spent by the pump to rotate the shaft is identified, and then the pump is provided with water and it is
run with water. The initial value is deducted from the latest obtained value and in this way pump output hydroulic
power is calculated. The amount of the water pushed by the experiment pump is mesaured by means of rotameter
assembled to the outlet line.

The pressure difference between the inlet and output flashes has been measured by using the pressure
difference transmitter which is equipped with (0-4 bar) pressure measurement range and (24 V.) DC feding voltage ( 4-
20 mA) that gives analogue output signal.

Figure 2.Schematic display of experiment mechanism

1)Experiment pump; 2)Electrical engine ; 3)Pump connection frame ;4) Current rectifier 5) Flow meter, 6)
Electricity plug; 7) Transformator distribution cables

TPAHCMOPT W MALLUMHOCTPOEHUME 145



M3BecTus KI'TY um. N.Pas3akoBa 34/2015

2.Experiment Mechanism Pump
The experiment pump given in Figure 3 is composed of five different parts and twenty parts.

Figure 3. Cross section of test pump
1) Bedding system; 2) Transfer system; 3) Spiral casing ;4) Vane ; 5) Absorption pipe

Pump has been designed in a way to allow sensitive arrangement of the gap width and easy Exchange of
different gears during the experiment.

Bedding part of the pump has been connected to the spiral casing with four nuts; and it is the part which helps
bedding and arrangement of absorption pipe.. Transfer part is also connected to the spiral casing with four nuts.
Transfer system embodies rotating gear and shaft. Shaft transfers the energy it receives from driving engine to the gear.
This part is designed in away to ensure easy assembly and disassembly of the gears.

It is similar to spiral in shape. Spiral casing is manufactures in a way to minimiza hydraulic losses and
optimize the efficiency of the pump. Spiral casing used in the experiment is produced from steel plate by metal cutting
method as seen in Figure 4
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Figure 4. Appearance of the spiral casing from the front side

3.Tested Gears
The gears used in experiments are designed as: open plane vane, open plane conic vane and closed plane vane.
The vanes of the designed gears are produced from aluminium. Aluminium is preferres as it is economic, and its casting
and workmanship is easy. The diameters, number of vanes, vane thicknss and shaft sizes of the gears can be seen in
Table 1

Vane Gear Vane
Ge angle diameter thickness  Nu bl
ar mbe p7
Y p p D d2 dt @ B2 FOf
e 1 2 d2 vane
S
AD 9 9 34 68 0 100 100 11 1
0O 0 4 8 5 5 5
AK 9 9 34 68 0 100 69 1 0.
0O 0 4 8 5 5 60
KD 9 9 34 68 0 10. 100 11 1
0O 0 4 8 5 5 5

Table 1 Tested gears

Firstly; the models of the tested gears seen in Figure 5 have been prepared. Then they are poured into moulds and
manufactured
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Open Plane Vane(AD) Open Plane Conic Vane(ADK) Closed Plane Vane(KD)
Figure 5. Cross section of the gears

4. Experimental Results
In the cooling water pump, which has been tested in the experiment mechanism, three different types of gears
have been tried. During the experiment, test pump has been operated in 1500 d/d, 2000 d/d and 2500 d/d . Pump gap
width for each rottion and gear has been arranged as follows: 0,5 mm, 1 mm. 1,5 mm, 2 mm.
All of the gears have been operated under the rotation and gap widths stated above; and the pressure difference
in pump inlet and output and shaft moment have been measured under different flow rates. Performance characteristics
of the tested gears can be seen in Figure 6-7-8.

5.Conclusion
The values obtained in these studies by testing the designed cooling water pumps and
gears have been compated with the desired values. The gap width in closed gear had no
effect on the selected criteri.

As it is seen from the characteristic curves of the tested open conic plane vane
gear; depending on the gap width and rotaton speed, it has not been efficient enough.

The values obtained in open plane vaned pump fit the defined parameters. On the
other side; it is indicated that over 3000/ minute rotation speeds; it can be more efficient.
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Figure.8 Characteristic curves of the open plane conic vane
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SYMBOLS
AD = Open plane vane
AK = Open plane conic vane.
KD = Closed plane vane.
bi = Vane height/ (mm).
b2 =Vane height / (mm).
di = Internal diameter of the gear / (mm).
d> = Internal diameter of the gear / (mm).
X =Gapwidth/ (mm).
Z = Number of vanes.
Bl = Vane inletangle/ ( 0).
B2 =Vane outletangle / ( 0).
Q =Flow rate /(m3/ h).
Hm = Pump head/ ( m).
n = Efficiency / (%).
M = Moment/ ( Nm).
Ap = Pressure difference
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YMNPABNEHWE LI,ESDOPMALI,I/IEVI KAK MHCTPYMEHT OBECIMNEYEHUA 3AJAHHBIX CTPYTYPbI U
CBOMNCTB KOMIMPECCOPHDbIX JTOMNATOK U3 TUTAHOBbLIX CIJ/IABOB
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B cTarbe nyTeM KOMMbHOTEPHOIO MOJE/MPOBAHMS TEXHOSIOMMYECKOr0 MPoLiecca NPOTSHKKU B NIOCKMX BoliKax
1 Ha pagnasibHO-KOBOYHON MaLLMHe, 0CafKUM B BbIMyK/bIX 60liKax, a Takoke M30TepMUYECKON LLITaMMOBKM OMpesesieHbl
pauvoHa/IbHble  PEXUMbI  AePOPMMPOBaHMSA  3ar0TOBOK, MO3BONSIOLLME MO/YYMTb  KOMMPECCOPHbIE fIOMaTKA €
MEJIKO3EPHMCTO CTPYKTYPOA.

KntoyeBble cnosa: MNPOTAXKKa, 0CafKa, 00ViKM, 3aroToBKa, MOKOBKA, LLITAMIMOBKa, JIoMNaTKa.

The article by computer simulation of the process in drawing flat die and radial forging machine, rainfall
convex Boyko, as well as isothermal forging a rational modes of deformation of billets, you always get the compressor
blades with fine-grained structure.

Keywords: rolling, sediment, strikers, billet, forging, stamping, paddle.

BBepneHne

B komnpeccopax BbICOKOrO AaB/ieHUst O4HOM M3 OCHOBHbIX [eTaneli SBNATCA KOMMPECCOpHbIe fionaTky. Kak
MpaBwsio, OHW N3TOTOB/IAKOTCA U3 TUTAHOBBIX Cr/IABOB.

B HacTosiLee BpeMsi Ha MaLUMHOCTPOUTESNbHLIX 3aBOJax MPUMEHSAKOTCA CrefytoLpe Crocobbl LUTaMroBKY
KOMIMPECCOPHbIX /I0NAaToK [1]:

* LLItamnoBKa B OA4MH NEPEXOS WK C NPeLBapUTeIbHON 0CaAKOMA.

* C npeaBapuTe/bHOM BbICAAKOM 3ar0TOBOK Ha FOPU30HTa/IbHO-KOBOUHbIX MatmHax (MTKM).

* LLItamnoBka ¢ npefBapuTe/ibHON BbICAAKOM 3ar0TOBOK Ha 3/1eKTPOBbICAA0UHbIX MaLLMHAX.

* LLItamnoBKa ¢ npefBapuTebHON BaslbLOBKOI 3ar0TOBOK.
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