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TIEMA 2P1

Pompalar bir hidrolik sistemi teskil eden elemanlardan sadece
birisi olup, uygun performans icin asagidaki hususlarin dikkatlice
go6zden gecirilmesi gerekir.

POMPANIN TAHRIKI

Dogrudan Tahrik

Tahrik esnasinda pompa miline eksenel ve radyal yonde yukler
gelmemeli, aksi takdirde pompa yataklari kisa zamanda
tahrip olur. MUmkun oldugunca tahrik elemani (motor) ile
pompa arasinda yan yukler meydana getirmeyen bir kaplinin
kullanildigi dogrudan tahrik etrcih edilmelidir. Eksenel ve radyal
yénde minimum 0.25mm boslugu olan bir kaplin secilmelidir.
Uc parcal elastik kaplinler tavsiye edilir. (Sekil 1'e bakiniz.)

POMPALARIN MONTAJ VE UYGULAMA YONTEMLERI
PUMP APPLICATION DATA

Please review the notes below to obtain high performance from
the pump that is one of the components of the hydraulic system.

PUMPS DRIVES

Direct Drive

The drive must not impose severe axial or radial loads on the pump
shaft, as under these conditions premature failure may result due to the
overload on the pump bearings. Direct drives are preferred where
practicable, using a coupling between the prime mover and the pump
which will allow self alignment of the shafts without undue side loads.
A coupling allowing a minimum of 0.25mm radial and axial displacement
must be chosen. Flexible compensating three-piece couplings are
recommended. (See Fig. 1)

Sekil 1 : Ornek bir tc¢ parcali elastik kaplin
Fig : An example to the flexible compensating three - piece coupling

Pompa ile birlikte verilen kama, kaplinin montaji sirasinda
mutlaka el ile yerine yerlestirilmelidir. Pompa yataklarini tahrip
edeceginden dolay! hig bir sekilde kama veya kaplinin pompa miline
takilmasi veya sokulmesinde ¢ekic kullanilmamalidir. Cok kamali
milli pompalarin tahrik Gnitesine direkt olarak takildigi ve
6zellikle cok kamali pompa milinin gectigi i¢ cok kamali parcanin
rijid olarak yataklandigi hallerde pompa mili ekseni ile tahrik
parcasi ekseninin konsantrikligi cok hassas degilse, pompa miline
tehlikeli boyutlarda radyal yukler gelir.

Dolayh Tahrik

Disli, zincir veya kayis kasnak mekanizmasi gibi dolayli tahrik
sekilleri de kullanilabilmekle beraber bu tahrik seklinin pompa
mili ve yataklarinda yaratacagi ilave yan yuklerin dikkatlice
hesaplanmasi gerekir. Bu konuda HEMA ENDUSTRI teknik
danismanlarina miracaat ediniz. Yanal yuklerin buyuk
oldugu hallerde 6n yatakli pompalar secilmelidir. Genel olarak
dolayli tahrik kullanilmasi halinde yan yukleri azaltmak icin,
disli, zincir dislisi ve kayis kasnaginin capinin mamkan oldugunca
blytk olmasi ve pompa 6n flansina yakin olmasi gerekir.
(Sekil 2 ve 3'e bakiniz.)

Sekil 2 : Kayis-kasnakli tahrik
Fig. : V-belt drive
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A shaft key supplied with the pump must be hand fitted when the
coupling is assembled. On no account must the key or coupling be
fitted or removed from the shaft by hammering as this will cause internal
damage pumps equipped splined shafts intive misapplication by plugging
the pump shaft directly into the rigidly supported mating shaft of a
prime mover. This practice should be avoided as far as possible since
very high radial loads can be imposed on the pump shaft unless the
concentricity of the driving and the driven shafts, when under load, is
of a very high order.

Indirect Drives

Side drives by gear, chain, toothed belt and V-belt drives can be
accomodated but allowance must be made for extra side loads that
these drives impose on the pump bearings and must be carefully
calculated. HEMA ENDUSTRI technical staff will be pleased to assist in
this matter.Generally to reduce to side loads on the pump bearings
when using indirect drive the diameters of the gear sprocket or pulley
should be large and they should be close to the pump mounting flange
(See Fig. 2 and 3)

a

Sekil 3. Disli ile Tahrik
Fig. Gear Drive




POMPALARIN MONTAJ VE UYGULAMA YONTEMLERI
PUMP APPLICATION DATA

POMPANIN DONUS YONU

Pompalarin gévdeleri tGzerinde pompa dénus yoninl gdsteren
ok isarati vardir. DonUs yonu, tahrik mili tarafindan bakildiginda;
saat yoninde veya saat yonunun tersi seklindedir.(Sekil 4’e bakiniz.)

2P1 /IEMA

PUMP ROTATION

An arrow embossed on the pump body shows the direction in which
the drive shaft must be turned to operate the pump. This is always

stated as clockwise or anti-clockwise, as viewed from drive shaft end
(See Fig. 4)

CIKIS
OUTLET

=

Sekil 4. Pompa Do6nUs Yonu

Fig. Pump Rotation

POMPANIN BAGLANMASI

Pompalar, iki veya dort civata ve merkezleme faturasi ile basit
olarak 6n kapaklarindan baglanirlar. Merkezleme faturasinin
oturacagi yuvanin alicl tarafindan yapilacak kisminda 1 mm x
45° 'lik pah kirillarak kaygan ge¢me toleranslarinda islenmesi,
pompanin yerine daha hassas yerlesmesini saglar. En az titresim
icin, rijid yapilan giris cikis baglamalari yerine, hidrolik hortumlarla
yapilacak baglamalar tercih edilmelidir

POMPA EMIS HATTI

Emis tarafinda olusacak yuksek emis vakumundan kacinmak
icin pompa girisi boru ve baglantilarinin max. 2.0 m/s 'lik akiskan
hizini sagliyacak sekilde diizenlenmesi gerekir. (Sekil 5'e bakiniz.)
Giris tarafinda hemen pompanin disinda 6lctilen vakum, strekli
calisma icin maksimum 200 mmHg (0.25 bar) olmasi gerekir.
Soguk calistirmalar sirasinda daha ytksek vakum, kisa araliklarla
uygulanabilir. Pompa girisindeki basing kayiplarinin dusuk
tutulabilmesi icin emme hattindaki boru veya hortumlar mimkun
oldugu kadar kisa ve buyuk kesitli secilmeli, ayrica keskin
koselerden kacinilmahidir.

POMPA CIKISI

Pompa cikis hatti, calisma basincini sinirlayan bir emniyet valfi
ile korunmalidir. Bu valfin ayar basinci, pompa maksimum calisma
basinclari dikkate alinarak (mimkan oldugunca dusuk tutularak)
asiri basing olusur olusmaz valf Gzerinden tanka bosalmasi
saglanmalidir. BOylece pompa tarafindan yapilan is azaltilabilir.
Cikis boru capi, gurulta, asin basing kayiplari ve fazla isinmayi
onleyecek sekilde minimum bir akiskan hizi vermelidir. Normal
olarak 5 m/s'nin altinda bir hiz kabul edilebilir bir hizdir.
( Sekil 5'e bakiniz.)

PUMP MOUNTING

The pumps are flange mounted with spigot location and two or four bolts
fixing making for simplicity of installation. The counterbore to receive
the mounting flange spigot should have a 1 mm chamfer at 45° on the
pump side to ensure proper seating. To minimize vibration, which can
be transmitted to the pump by rigid pipe runs, it is good practice to
use flexible hose immediately adjacent to the pump in both the suction
and pressure lines.

PUMP SUCTION LINE

The pump inlet piping and fittings should be of generous proportions
with flow velocities limited to a maximum of 2.0 m/s to avoid high
suction depression. (See Fig. 5) When measured just outside the pump
casing the maximum depression that can be continuously tolerated at
the pump inlet is 200 mmHg (0.25 bar) below atmospheric pressure.
Greater depressions, occuring under cold start-up conditions, are permissible
for short periods. The suction line must be as large as possible and free
from sharp bends so that depression at the pump inlet is a minimum.

PUMP OUTLET

The pump outlet should normally be protected by a relief valve to limit
the working pressure. The setting of this valve should be as low as
possible so that the pump is relieved as soon as excess pressure is
produced. This minimizes the heating effect on the fluid and reduces
the amount of work done by the pump, thereby saving energy. Outlet
pipe sizes should be chosen to minimize flow velocity to avoid system
noise, excess pressure drops and overheating. The velocities below
5m/s are normally acceptable (See Fig. 5)

- __________________________________n
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KAVITASYON

Hidrolik sistemlerin buyuk ¢ogunlugunda kullanilan yagda
hacimsel olarak yaklasik % 10 oraninda ¢6zinmus halde hava
vardir. Sistem icinde belirli vakum sartlarinda bu hava yagdan
ayrisir ve hava kabarciklari olusturur. Bu hava cepleri belirli
basinglarda parcalanir ve temasta oldugu malzemeyi asindirarak
kavitasyona sebep olur.

Yukardaki aciklamalardan anlasilacagi gibi yagdaki hava orani ne
kadar ¢oksa yapacagi asinmada o derece blyuk olacaktir.

Yagdaki asiri hava oraninin ana sebebi 6zellikle pompa girisindeki
hava emisini doguran kacaklar ve uygun olmayan boru caplari,
koseli baglantilar, ani kesit degisimleri gibi akis hatti direngleridir.

YAG DEPOSU

Depo kapasitesi, en yiiksek hizda pompanin bir dakikada bastigi
yag miktarinin en az iki katini alacak sekilde olmasi tavsiye edilir.
Cok kucuk yag depolari sistem elemanlarinin neden oldugu
hacim degisikliklerine yeterince cevap veremeyerek yag seviyesinin
dismesine sebep olur. Bu durumda sisteme hava girebilir. Ayrica
yag icindeki havanin ¢6ztlmesi ve yagin sogumasi icin yeterli
zaman kalmaz.

Yag icine hava girisinin 6nemli bir kaynagi olan deponun, yag
hava karisimina sebep olacak calkalanmanin minimuma indirilmesi
icin gerekli tedbirler alinmalidir. D6nis hatti minimum yag
seviyesinin altinda olmalidir. Emis hatti da yag deposunun dibine,
hava emisine sebep olan girdabi 6nlemek tzere, pislik emmeyecek
kadar yakin, donus ve emis noktalari ise hava kabarciklarinin
gecisini 6nlemek tGzere mimkin oldugunca birbirinden uzak
olmalidir.

Tanktaki yag seviyesinin tGzerinde bir hava boslugu birakilmali,
bu bosluk dis hava ile temasta olmali ve toz zerreciklerinin iceri
gecmemesi icin stizgecli tipte bir kapak secilmelidir. Bu kapak
ayni zamanda yag doldurma isleminde de kullanilabilir. Yag
seviyesi dizenli olarak kontrol edilmeli ve sadece temiz yag
kullaniimalidir.

FILTRELEME

Kirlilik, her turlt hidrolik sistemin dtsmanidir. Zararli toz
parcaciklarinin tutulmasi icin uygun filtreleme tatbik edilmelidir.
En azindan, sistemde; emis hattinda tel sizge¢ ve donus hattinda
filtre bulunmaldir.

Tel sizgeg, pompanin emis hatti tarafinda yag deposunun igine
monte edilmelidir. (0.15 mm aralikl tel sizgeg¢ ) D6nUs hattinda
degistirilebilir tipte 10 mikronluk filtre olmalidir.

YAG

Viskozite karakteristikleri asagidaki sartlara uyan iyi kalite
mineral esash yaglar kullaniimalidir. Yag; korozyon, oksidasyon
ve kopurmeye direnci arttiran katki maddeleri icermelidir.

Her tarla calisma sartinda viskozite 5.5 cSt'den dusuk
olmamalidir. Optimum viskozite 20 ¢St'dir. Normal calisma
sartlarinda ISO VG638 yagi tavsiye edilmekle birlikte soguk iklim
kosullarinda I1SO VG32 yagi kullaniimahdir.

2P1 POMPALARIN MONTAJ VE UYGULAMA YONTEMLERI
PUMP APPLICATION DATA

CAVITATION

Hydraulic oil used in the majority of systems contains about 10 %
dissolved air by volume. This air under certain conditions of vacuum
within the system is released from the oil causing air bubbles .These
air pockets collapse if then subjected to pressure and the cavitation is
this collapse that creates erosion of the adjacent metal.

It is obvious from the above that the greater the air content within the
oil then the more severe will be the resultant erosion created.

The main causes of over aeration of the oil are air leaks particularly on
the inlet side of the pump, and flow line restrictions such as inadequate
pipe size, elbow fittings and sudden changes in flow line cross sectional
area.

OIL RESERVOIR

It is recommended that the reservoir capacity is at least twice the pump
output per minute at maximum pump speed. Too small a reservoir will
fail to accomodate volume changes due to system components leading
to the formation of vortex which will introduce air into the system. It
also leaves insufficient time for the release of air in the oil and for the
dissipation of heat.

The main air entrainement occurs in oil reservoirs and precautions should
be taken to keep agitation of the oil/air interface to a minimum. These
include location of oil retum lines well below the oil surface. Oil suction
ports also should be well immersed to eliminate vortex formation and
as far as possible they should be located well away from the oil-return
pipe to avoid recirculation of air bubbles.

Displacement volume for rams and actuators must be allowed for by
providing adequate air space and breathing. For this purpose an oil filler
/breather must be fitted to the filling orifice in the top surface of the
tank. This should comprise a fine mesh strainer for the filling orifice and
an air filter to prevent the entry of dust particles through the breather.
Check the oil level regularly and use only clean, approved oil when to

ping-up.

FILTRATION

Dirt is the enemy of any hydraulic system. Adequate filtration must be
provided to ensure that harmful dirt particles are trapped. As an
absolute minimum standard the system must have a suction line
strainer and a return line filter.

The strainer is fitted to the pump suction line inside the reservoir and
should be of 100 mesh construction (0.15 mm gap) The return line filter
must be 10 micron filter of the renewable element type.

OIL

Only good quality, mineral based oil must be used with a viscosity
characteristic that will conform to the requirements shown below.

Viscosity at any running condition must not be less than 5.5 centistokes.
For normal temperature operation ISO VG68 oils are recommended,
but in cold climates ISO VVG32 oils must be used.

e___________________________________________________________



POMPALARIN MONTAJ VE UYGULAMA YONTEMLERI
VIEMA

Bu pompalar, 0°C ile + 80°C arasinda surekli degisecek sekilde These pumps are designed to operate continuously between 0°C and
dizayn edilmistir. Aralikli calismalarda bu aralik -20°C ile + 100°C'ye + 80°C. This range can be extended to -20°C and + 100°C for intermittent
genisletilebilir. operation.
YUKSEK VERIMLI POMPALAR HIGH EFFICIENT PUMPS

2P1 serisi pompalarda ytiksek verimlilik, dig dstl yag kacaginin High volumetric efficiencies produced by the pumps are achieved in part by
kontrolunde gésterilen 6zel bir dikkat ile saglanir. Gévde ve disli careful attention to the control of gear tip leakage. The body to gear
geometrisi dyle ayarlanmistir ki pompalara uygulanan ilk alistirma geometry is arranged such that during the running in test cycle, to which
testinde disliler gévdede gérundr bir iz olusturur. Dis Ustd ile gévde every unit is subjected, the gears cut perceptible tracks in the body. This
arasinda sifir bosluk olusur ve ¢alisma esnasinda mikemmel bir dig results in virtually zero clearance between the gear tips and producing a
ucu sizdirmazhgi saglanir. near perfect tip seal under running conditions.

Pompalarda kullanilan serbest haldeki burglar dislilerde ylzey Floating composite bushes are used in the pumps which house the bearing
sizdirmazligi saglar. Bu etkin sizdirmazlik ¢alisma yaginin burg arka liners and provide a face seal to the gears. This efficient seal is
yuzeydeki alanlara basing yuklemesi ile gerceklesir. Basing, hiz ve achieved by pressure loading precise areas of the bush rear face with
sicaklik gibi calisma parametrelerinin dengelenmesi icin burcun fluid at working pressure. Special features are incorporated in the bush
sizdirmazlik saglayan ylzeyi 6zel niteliklere sahiptir. Basing dengeleme sealing face to compensate for operating variables such as pressure,
sistemi yksek mekanik verimlilik igin minimum ydk saglar. Burg ytizeyi speed and temperature. The pressure balancing system a minimum
boyunca olusan basing, burcu dengeleyerek yuksek performans saglar. nett on-load for high mechanical efficiency yet at the same time balancing

a varying pressure distribution across the bush face, thus contributing to
the high volumetric performance of pumps.
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Vo w DiSLi POMPA KODLAMA SiSTEMI

GEAR PUMP CODING SYSTEM

I N N N

VALFLI ARKA KAPAK
Rear cover with valve
KODU | VALF TIPI
Code | Valve type
Y | AKIS BOLUCU VALFI/ Priority valve

P | ARKA KAPAK TIPI/ Rear cover type

SAYFA 11'E BAKINIZ.
See page 11.

O | VAR/ Required
Y | YOK/ Not required

p PARALEL / Parallel
S | COK KAMALI/ Spline
- KONIK / Taper: 1/8

SAYFA 10'A BAKINIZ.
See page 10.

DONUS YONU / Rotation

SAG / Clockwise
A SOL / Anti-clockwise

(@]

SAYFA 8'E BAKINIZ.
See page 8.

POMPA SERISI
Pump Series




TEKNIK BILGILER
TECHNICAL DATA

2P1-3050 16.7 24.0 250 600 2500
2P1-3070 22.7 32.7 250 600 2500
2P1-3090 28.8 41.5 250 600 2500
2P1-3105 333 47.7 250 600 2500
2P1-3120 37.9 54.5 210 600 2500
2P1-3135 42.6 64.0 210 600 2500
2P1-3146 45.5 66.5 210 600 2500
2P1-3158 49.4 71.8 210 600 2500
2P1-3180 56.1 81.5 175 600 2200
1SO VG68 yag 50°C kullanildiginda alinan degerdir. / For ISO VG68 oil at 50°C
PERFORMANS EGRILERI / PERFORMANCE CURVES
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DiSLi POMPALAR
GEAR PUMPS

74.6

74.6

GOVDE GENISLIGI
BODY WIDTH

AY KAMA
WOODRUFF KEY

2P1-3050 16.7 115.3 48.4
2P1-3070 22.7 120.1 53.2
2P1-3090 28.8 125.0 58.1
2P1-3105 333 142.5 68.6
2P1-3120 37.9 145.8 70.4
2P1-3135 42.6 149.8 71.0
2P1-3146 45.5 152.2 | 734
2P1-3158 49.4 156.0 76.2
2P1-3180 56.1 162.4 77.5
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B KAPAK TiPi / Flange type

5.08

250.770%

118.6

49.28

49.28

151.0

85.09

42.93

H KAPAK TIiPI / Flange type

73.9

21.6

251.40-005
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G KAPAK TiPi / Flange type
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L KAPAK TIPI / Flange type
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P ARKA KAPAK TiPi / Rear cover type

SECIM / Option
CIKIS / Outlet
3/4 BSPP
11/16-12 UN-2B

33.0

CIKIS
Outlet
21.0 DERINLIK
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DELIK TIPLERI / HOLE TYPES

2P1

DELIK TiPLERI
HOLES TYPES

|
| C
> |
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| Il 11
DELIK TiPI I I o
HOLE TYPE A B C A | B C D A
01 Giris/inlet |48.14| 28 | M8x1.25x12.7
Cikis/Outlet|48.14| 22 | M8x1.25x12.7
04 Giris/Inlet 52.4 | 28 | M10x1.5x12.7 | 26.2
Cikis/Outlet 1 1/16-12UN-2Bx19
07 Giris/Inlet 51 | 28 | M10x1.5x12.7
Cikis/Outlet| 40 | 20 | M8x1.25x12.7
Giris/inlet 52.4| 28 | M10x1.5x12.7 | 26.2
09
Cikis/Outlet 47.6| 22 | M10x1.5x12.7 | 22.2
10 Girig/Inlet 52.4| 25.4| M10x1.5x12.7 | 26.2
Cikis/Outlet 47.6| 19 | M10x1.5x12.7 | 22.2
1 Giris/Inlet 52.4|25.4| M8x1.25x12.7 | 26.2
Cikis/Outlet 1 1/16-12UN-2Bx19
21 Giris/Inlet 1 BSPPx25
Cikis/Outlet 3/4 BSPPx25




SAFT TiPLERI
SHAFT TYPES

SAFT TIPLERI / SHAFT TYPES

SAFT TIPI / Shaft type [N LORL 8

@19.05
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33.0
11.4 [ 95 Nm
%
i o 40004 T
R LN
_1 /R $

L/ —
T \\Glg-18UNF  AY KAMA

N

mn
Woodruf Key 2
| KONIKLIK 1:8
Basic taper MAKS. TORK 199 Nm
| REF. CAPI 21.59 Max. torgue
\ Ref. diameter
SAFT TIPI / Shaft type
41.9
— - 15.6 f et —

SAE 'B’ EVQLVENT SPLINE 7.95
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13 DIS, 16/32 DP. 2
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mn
SAE ‘B’ Involute spline Q=
Flat root side fit, 8
13 Teeth, 16/32 DP

— —018.29-025
MAKS. TORK 249 Nm
\ Max. torque j
SAFT TIPI / Shaft type
37.0

SAE J498 A 11.0

EVOLVENT SPLINE

DIS DIBI DUZ, YANAKTAN
ALISTIRMALI,

10 DIS, 16/32 DP

SAE J498 A
Involute spline
Flat root side fit,

©22.15

10 Teeth, 16/32 DP

-

Max. torque

- MAKS. TORK 105 Ny

2P1
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SAE 19-4 (A) 3/4"
EVOLVENT SPLINE

DIS DIBI DUZ, YANAKTAN
ALISTIRMALI,

11 DIS, 16/32 DP

SAE 19-4 (A) 3/4"
Involute spline

Flat root side fit

11 Teeth, 16/32 DP

.

MAKS. TORK 140 Nm
Max. torque j
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|— KONIKLIK 1:5
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Pompa dizayn hesaplarinda asagidaki parametreler esas alinir.

\/ (cmdev)
Q (t/dak)
P (bar)

M (Nm)

n (dev/dak)
N (Kw)

pv (%)

pm (%)

pe (%)

lletim hacmi

Debi

Basing

DondUrme torku

Devir

Gug¢

VolUumetrik verim

Mekanik verim

Toplam verim

Asagidaki formuller degisik iliskileri tanimlar. Bunlar, pratikte
kullanilan ve karsilasilan birimler icin dtzeltme faktord icerir.

POMPA HESAPLARI
DESING CALCULATIONS FOR PUMPS

The design calculations for pumps are based on the following parameters.

V (cm’lrev) Displacement

Q (V/min) Flow

P (bar) Pressurre

M (Nm) Drive torque

n (rpm) Drive speed

N (Kw) Drive power

v (%) Volumetric efficiency
um (%) Mechanical efficiency
ut (%) Overall efficiency

The following formulas describe the various relationships. They include

correction factors for adapting the parameters to the usual units

encountered in practice.

Debi lletim hacmi Devir
Flow Displacement Drive speed
Q 5 Q 5
=V.n.pv. 10 v=—_.10 n= 10
Q Q H n.Hv V.pv
Basing iletim hacmi Dondurme torku
P Pressure Displacement Drive torque
_ Mpm _ M[Jm _ 1
P=3,150.v V="3,159.p M=0,159.V.p -
\Y N :
Gug¢ Debi Basing
Drive power Flow Pressure
_pQ _pQ _6.N.pe _6.N.pr
N="g.ut = 600 Q== P="3
Tavsiye edilen verim e
Recommended efficiency H=%95




