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SIVI HALKALI VAKUM POMPALARI
LIQUID RINGVACUUM PUMPS




V Genel Bilgiler General Information

POM-VAK su halkali vakum pompalari, tasarimlarindan itibaren POM-VAK water ring vacuum pumps meet all of our customer's
musteri isteklerini tam olarak karsilayacak sekilde imal edilirler. expectations.

Pompalarimiz, Our pumps,
T7 Her tirli gaz ve buhari gekebilirler. T7 Transfer every kind of gas and vapour.
T¥ ic yaglama gerektirmezler. T7 Do not need inner lubrication.

g Yuksek verimlidirler. g Are highly efficient.
Uzun émdrladurler. Have long life.
T7 Sessiz ve titresimsiz galisirlar. T7 Work quiet and vibrationless.

T7 Emniyetlidirler. T7 Are safe.

V Az bakim gerektirirler ve bakimlari kolaydir. V’ Require a little maintenance.

V Isletme ve ilk yatirim maliyetleri diistiktiir. V’ Have lower investment and operation cost.
V’ Bir yil Uretimden kaynaklanan hatalara karsi garantilidirler. V" Have one year of guarantee.

V’ imalati terkedilen modeller igin 10 yil yedek parga bulundurma garantisine sahiptirler. V Present spare parts in 10 years.

V Kullanim Alanlan Applications

PLASTIK SEKTORUNDE

Plastik PVC, PP, PE, vb. profil Gretiminde

Plastik boru ve hortum imalatinda

Vakum ile sekil vermede
Paketleme ve ambalajlamada
Kablolarin kaplanmasinda

GIDA SEKTORUNDE
Sut mamulleri imalatinda
Yogdurt ve peynir Uretiminde

Recel ve sekerleme mamullerinde
Fermentasyon ve damitma islemlerinde
Makarna, salga, konserve fabrikalarinda
Yag fabrikalarinda deodorizasyon ve rafine igslemlerinde
Kimes hayvanlarinin i¢ organlarinin ¢ikarilmasinda
Tarim drudnleri imalinde, nisasta Uretiminde

Meyve suyu imalinde
Seker rafine tanklarinda

Memba sularinin siselenmesinde
Vakumla sogutma ve kurutmada

TEKSTIL SEKTORUNDE

iplik ve kumas fiksaj reaktorlerinde

Polyester ve akrilik reaktorlerinde

Apreleme islemlerinde
Dericilikte

Kurutmada

Vakum altinda boyamada

KIMYA VE ILAC ENDUSTRISINDE

Boya hamurunu kurutmada

Temizlik Grlnleri, sabun ve sampuan Uretiminde
Uretim sonucu olugan buhar ve istenmeyen gazlarin gekilmesinde

CAM, SERAMIK ve PORSELEN sektériinde vakumla sekil vermede
KAGIT sektdriinde kagit hamurundan hava gekmede, kurutmada PAPER industry - Suction of air and drying paste of paper
HASTANELERDE sterilizasyon tankalrinda, vakum hatlarinda
ORMAN endustrisinde vakumla emdirmede (emprenye)
TOPRAK sektdriinde TUGLA ve KIREMIT imalatind

CELIK imalatinda

Ampul ve televizyon tupu Uretiminde

Vakum altinda 1sil igslemlerde
Tekel urtnlerinde

Likid ham yaglarin igerisindeki kokuyu aln

Vakumla tutma ve baglamada

Borulardan hava bosaltmada, gaz tuplerinin bosaltilmasinda

V Pompa Malzemeleri

PLASTIC INDUSTRY
Plastic PVC, PP, PE, etc. Profiles

Plastic pipes
Shaping with vacuum

Packaging

Coating cables

FOOD INDUSTRY
Milky products

Yoghurt and cheese production

Jam and candy production

At fermentation and distillation

Production of macaroni, tomato souce, preserves
Refining at sunflower and olive oil factories
Farm products and starch

Production of fruit juice

At sugar refining tanks

To bottle drinks

Cooling and drying with vacuum

For poultry products
TEXTILE INDUSTRY

Fabric and clothes fixing reactors
Polyester and acrilic reactors

Finishing applications
Leather factories

Drying

Dying at vacuum
CHEMICAL & MEDICINE INDUSTRY

Drying paste of dye
Production of soap and shampoo
Suction every kind of steam and gas

GLASS, CERAMIC & PORCELAIN industry - shaping with vacuum

At HOSPITALS - sterilization tanks & vacuum lines
WOOD industry-impregnation with vacuum

BRICK & TILE factories
Production of STEEL

Production of ampoule and television tube
At HEAT PROCESS under vacuum
SIGAR and ALCOHOL industry

To get smeel from raw oil
Catching with vacuum
To get air from pipes

Pump Materials

Malzemeler - Materials
Bolumler: Fan Govde Ayak plakalari Ayak ve yatak Mil
Parts: Impeller Body Leg plates Legs & Carriers Shaft
Standart_—Standard. D K,C P K 0,1,D
Ekonomik - Economical S,L
istege bagl - Optional B,C,P,R,Z P,R,Z R P,R,Z P,R,Z

B: Bronz - Bronze
C: Celik - Steel

D: AISI 420 Paslanmaz gelik - Stainless steel

I: Islah celigi - SAE 4140 grade steel

K: GG20-25 kalite kir (pik) dokim - Cast iron
L: Karbon fiberli kompozit PE - PE reinforced by carbon fiber

P: AISI 304 Paslanmaz celik - Stainless steel
R: AISI 316 Paslanmaz gelik - Stainless steel
S: GGG 40 Sfero dokum - Cast iron
Z: Ozel malzeme - Special material

O: Tanimsiz - None




V(;ahsma Sistemi

Working System

POM-VAK su halkali vakum pompalarinda gazin veya havanin emilmesi islemi dénen bir
su halkasi yardimiyla olur. Kismen su ile dolu bulunan silindir seklindeki gévde igerisinde
eksenden kagik olarak, lzerinde fanlar bulunan mil yerlestiriimistir. Gévde silindirleri
arasinda kademe plakalari olarak adlandirilan vyarikli diskler, emme ve cikis
acikliklarinin diizenlenmesine yarar.

Fanlarin déniisii sirasinda pompa goévdesi igerisindeki su merkezkag kuvvetin etkisiyle,
govde i¢ cidarina savrularak bir su halkasi olusturur. Fanlar gévde ekseninden kagik
olarak yerlestirildiginden, su halkasi ile kanat hiicreleri arasinda hilal seklinde bir bosluk
olusur. Dénis esnasinda su halkasinin, kanat hiicreleri arasina biyuk bir basingla girip
¢ikmasi saglanir. Fan kanatlari bu su halkasina dalip ¢ikarken kanatlar arasi hiicrelerde
hacim genislemesi ve daralmasi olusur. Fanlarin dayandigi kademe plakalarindaki
emme yarigindan kanat hiicreleri arasindaki bosluga, emilecek olan gaz dolarken, ¢ikis
kisminda kanat hiicreleri arasindaki hacim daraldigindan, emilen gaz ile bir miktar su
beraber ¢ikis yarigindan disari atilir.

ik olarak, su halkasindan gikan kanat hiicrelerinin bosalan bélimi, pompa giris
bélimunin bagli oldugu hacimdeki gaz ile dolar. Kanat hiicreleri icerisindeki bos hacim
genislediginden, bu bdlgeye gaz dolmaya devam eder ve emme gerceklesir. Hlcrelerin
su halkasindan ¢ikip, bosluk hacminin arttigi bélgeye gaz dolmasiyla emis saglandigi
gibi, hacmin daraldidi bélgede gaz sikistirilarak tahliye islemi gerceklesir.

Bir su halkali vakum pompasiyla elde edilebilecek en diisik emme basincinin fiziki
sinirl, emme basincinin, servis suyunun buhar basincina esit oldugu durumdur. Bu
sinirda pompanin emme yetenegdi sifirdir. Kural olarak bu tir pompalar uzun sireyle,
servis suyunun buharlasma basincina yakin emme basincinda galistirimamaldir,
¢lnkl bu tir dusik basinglarda servis suyu buharlasmaya baslamaktadir. Boylece
olusan buhar fazi, pompanin basing tarafina geldiginde yogunlasmaktadir. Bu nedenle
ani basing degisimleri meydana gelebileceginden, fanlar ve kademe plakalari yiizeyinde
bozulmalar gerceklesmekte ve kuvvetli basing darbeleri ortaya ¢cikmaktadir. Kavitasyon
adiyla anilan bu yiiksek sesli etki su halkali vakum pompalarinin digiik basinglar
yonundeki faaliyet alanini sinirlamaktadir.

Servis suyu sicakliginin, dolayisiyla buhar basincinin, bir su halkali vakum pompasinin
emme yetenedine etkisi sayfanin altindaki grafikte g0sterimistir. Yogusma
operasyonunda gerekli enerji dénen su halkasindan kazanilmaktadir. Halkadaki
enerjinin, lineer olarak dénen su miktari ve yodunluguyla oldugu gibi, pompa dénis
sayisinin karesiyle de degistigi kabul edilebilir.

Servis suyunun dzellikleri pompa verimini ve émriinii etkilemektedir. Ozellikle suyun
yuksek oranda kire¢ ihtiva etmesi pompada asinma yaratmaktadir. Cok kiregli su
kullaniminda pompa kisa zamanda kireg ile dolarak c¢alisamaz duruma
gelebilmektedir.Kiregsiz su kullanildiginda, pompanin hareketli parcalari pompa
govdesinin sabit parcalariyla hemen hemen hi¢ temasta olmadigindan calisma
esnasinda mekanik asinma gok azdir.

VVakum Alt1 Tahliye Pompalar1

While the only moving part, the shaft and the impellers, which are mounted offset from
the center axis of the cylinder jackets with partly full of working liquid, are rotating, a
dense liquid ring is formed because of centrifugal force. As the rotor, the shaft and the
impellers, turns, the liquid in the cylinder jacket is thrown against the outside wall by
centrifugal force. A ring of liquid forms along the body wall. Because of the offsetting
rotor, each revolution, the liquid ring firstly fills each chamber between the rotor blades

and then recedes. Gas or steam which vacuum is applicated

pump's auxilary suction connection with split
suction comes to the expension cell.
Rotation of impellers pushes gas and
vapour forward of the direction of smaller
blade cells. Pumping gas and vapour
isolated to its area. With the part of the
service liquid discharge from the insided the
pump's pressure hole and the pressure
fastener port. In tight impellers at two stage
pumps, suction and pressure hole regulate
unidirectionally to fill and discharge the
impeller's cell. In large impellers, giving and
taking the gas is done with two sides and
regulation way.

These are not contact pieces without the shaft and the impeller in water ring vacuum
pumps. These are not connected with the simple pieces of the pump body, so
mechanical erosion while working.

Yiikseklikle Basing Degisimi
Changing Pressure with Altitude
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Water is used as liquid in POM-VAK vacuum pumps. Necessary energy for rotation of the
impellers and friction losses in liquid ring vacuum pumps is transducered from the
condensation gas by service liquid. While this operation is being made, the service liquid
warms by virtue of the pressure and the friction one part of the service liquid discharge
with the condensation gas from the part of the exit along pumping, one part, heat of the
great which recovered when the condensation pending discharge with the service liquid.
Taking this opportunity for keeping fixed the service liquid's heat and quantity, fresh
service liquid is given to the pump. In the gas discriminator, gas and service liquid's heat
discharged with the gas exhaust pipe to the discriminator or atmosphere.

Dicharge Pumps Under Vacuum Pressure

PVA 5017

5,5 kW - 3000 d/dk (rpm)

2" Giris (Inlet) - 1 1/4" Cikis (Outlet)

Pik dokim govde ve fan

Cast iron materials

500 mm-Hg vakum basincina karsi ¢alisabilir.

PVA 8000

3" Giris (Inlet) - 2" Cikis (Outlet)
Paslanmaz alici kapak ve fan
First stage of the pump is made by stainless steel.

710 mm-Hg vakum basincina karsi ¢alisabilir.

It can suck water against -710 mm-Hg vacuum pressure.

|

It can suck water against -500 mm-Hg vacuum pressure
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J/  Kapasite Tablosu Capacity Chart

Agirhik Boyutlar
[en x boy x ylUkseklik]
Dimensions

MODEL

[wide x length x height]

Mutlak basing
Absolute pressure
Servis suyu [It/dak]
Service water [|/min]

Su girigi
Water inlet
Motorsuz

Without motor

Motor power (@ 50Hz)
Complete

Motor giicii (50 Hz'de)
Pompa Devri [devir/dak @ 50Hz]
Pump rotation speed [rpm @ 50Hz]
Nominal capacity [m’/saat]
En yiiksek kapasite [m’/saat]
Maximum capacity [m’/h]

Normal kapasite [m3/saat]

Girig ve Cikis Agzi
Inlet & Outlet Port
Motorlu, komple
Complete

Vacuum pressure at sea level
Motorsuz

Without motor
Motorlu,komple

[cm]

MONOBLOK POMPA ED-COUPLED PUMPS
PVM 115/030 0,75 3 14 22 18x13x19 22x38x23
PVM 115/050 R1" 1,5 6 " 16 27 18x15x19 25x43x24
PVM 130/065 2,2 5900 9 20 34 20x17x23 25x47x29
PVM 150/050 3 10 18 35 19x15x23 19x46x24
PVM 150/060 | R1%2"| 4 12 25 45 19x18x23 19x46x26
PVM 150/080 5,5 16 32 65 19x20x23 19x54x30
PVN 210/040 2,2 12 | 36" 48 65 33x23x34 33x54x39
PVN 210/065 DN 40 3 -7351 33,3 | 14 50 71 33x25x34 33x56x39
PVN 210/070 3 17 39 68 33x26x34 33x57x39
PVN 210/080 4 17 51 80 33x26x34 33x57x39
PVN 220/120 5,5 | 1450 23 69 116 35x25x33 35x58x39
PVN 230/120 R 2" 5,5 23 | 2" 76 127 35x26x33 35x60x39
PVN 230/130 7,5 24 80 134 35%x27x33 35x69x39
PVN 270/120 DN 65 7,5 25 3 95 127 39x32x42 39x72x45
PVN 270/155 11 26 126 | 200 | 39x34x44 39x83x45

CiFT KADEMELI POMPALAR - DOUBLE STAGE PUMPS
PVK 200/160 DN 40| 5,5 | 1450 260 20 | V2" | 120 | 152 34x71x47 34x111x52
PVK 230/120 7,5 | 1450 300 30 145 | 220 38x72x56 38x135x66
PVK 230/160 DN 50| 11 | 1450 440 35 | %" | 168 | 280 | 38x76x56 38x139x66
PVK 230/220 15 | 1450 510 45 190 | 335 38x85x56 38x145x66
PVK 250/160 15 | 1450 650 40 215 | 350 44x79x61 44x140x71
PVK 250/200 DN 65| 18,5 | 1450 800 45 225 | 380 44x80x61 44x150x71
PVK 250/240 22 | 1450 840 50 " 230 | 400 44x88x61 44x154x71
PVK 275/220 22 | 1450 1050 735 33,3 70 1 260 | 440 48x95x64 48x165x74
PVK 275/260 DN 80| 30 | 1450 1100 75 280 | 550 | 48x104x64 | 48x180x74
PVK 275/280 37 | 1450 1200 80 300 | 600 | 48x106x64 | 48x181x74
PVK 380/300 37 980 1500 120 600 | 1020| 60x110x93 | 60x204x105
PVK 380/350 |DN 100| 45 | 980 1800 130|1%"| 680 | 1260| 60x119x93 | 60x210x105
PVK 380/500 55 980 2300 145 1100 | 1760 | 60x134x93 | 60x240x105
PVK 520/400 75 735 2350 180 1270 | 2070 | 70x191x130 | 70x300x150
PVK 520/500 DN 150 90 735 3000 200 | 2" ]1490| 2500 | 70x201x130 | 70x316x150
PVK 520/800 110 | 880 3400 210 1490 | 2750 | 70x201x130 | 70x325x150
Tablolardaki kapasite degerleri, deniz seviyesinde 760 mm-Hg atmosfer basinci altinda 15°C sicakliktaki servis suyu kullanildigi durumlarda 20°C
sicakliktaki kuru hava i¢in Qd, doymus su buhari igin Qb olarak belirtiimistir. Servis suyu miktarlari, ulagilabilecek en yiksek vakum basincinda ve
sirklilasyon tanki kullaniimadigi durumdaki de@erlerdir. Tablolardaki kapasite degerleri + %10 téleranshdir.
Capacity values on the tables are valid for 20°C dry air as Qd and saturated air as Qb at sea level under 760 mm-Hg atmospheric pressure and feeding
the pump with 15°C service water. Needed service water amount is at highest vacuum pressure without any seperator vessel. Tolerance of the operating
datais + %10.

Teknik bilgilerde degisiklik yapma hakkimiz sakhdir. - We reserve to make changes the size of technical development



Y/ Kapasite Tablosu

Capacity Chart

MODEL

Girig ve Cikis Agzi
Inlet & Outlet Port

Motor power (@ 50Hz)
Pompa Devri [devir/dak @ 50Hz]

Motor glici (50 Hz'de)
Pump rotation speed [rpm @ 50Hz]

Normal kapasite [m3/saat]

Nominal capacity [m3/saat]

En yiksek kapasite [m?/saat]
Maximum capacity [m>/h]

Mutlak basing
Absolute pressure
Servis suyu [It/dak]
Service water [I/min]

TEK KADEMELI POMPALAR - SIN

PVT 200/160 5,5

DN 50
PVT 200/200 7,5
PVT 230/240 11

DN 65
PVT 230/300 15
PVT 275/230 15 | 1450
PVT 275/270 DN 80| 18,5
PVT 275/320 22
PVT 275/400 30

DN 100
PVT 275/500 37
PVT 420/350 37
PVT 420/400 DN 125| 45 980
PVT 420/500 55
PVT 520 450 75 735
PVT 520/700 DN 200 90
PVT 520/800 110 | 880
PVT 520/950 132 | 950
PVT 650/500 132 | 490
PVT 650/600 160 | 590
PVT 650/700 160 | 670
PVT 700/400 DN 300| 200 | 390
PVT 700/500 250 | 490
PVT 700/600 315 | 590
PVT 700/700 355 | 670
PVT 800/400 315 | 400
PVT 800/500 DN 350 355 | 485
PVT 800/600 400 | 590

Su girisi
Water inlet

Motorsuz

Agirhik

Without motor

Motorlu, komple
Complete

Boyutlar

[en x boy x ylikseklik]

Dimensions
[wide x length x height]

Motorsuz
Without motor

Complete

Motorlu,komple

[kg] [cm]
GLE-STAGE PUMPS
290 30 100 | 150 34x60x52 30x75x57
-680 | 100 Z5
400 35 110 | 170 34x64x52 34x115x57
560 45 180 | 275 38x71x62 38x132x68
-700| 80 Ya"
600 50 200 | 330 38x77x62 38x138x68
790 50 215 | 395 46x80x63 46x140x73
920 | -730| 40 | 55 225 | 420 46x84x63 46x144x73
980 60 | 1" | 235 | 460 46x88x63 46x150x73
1450 110 280 | 545 48x103x76 48x178x84
1600 | "*°| 0 120 300 | 600 | 4sx110x76 | 48x185x84
2000 90 480 | 1000 60x97x85 60x190x99
2250 | 730 | 40 [100]1%%"| 530 | 1200| 60x105x85 60x205x99
2750 110 560 | 1500 | 60x120x85 60x220x99
3400 220 1520 2420 | 70x167x128 | 70x282x140
4400 250 | 2" | 1890 2920 | 70x184x128 | 70x299x140
4800 280 1890 | 3200 | 70x184x128 | 150x174x128
5400 | & o | 290 1890 | 3500 | 70x184x128 | 160x174x128
57550 | o | = [300 2700 | 4350 | 120x100x180 | 250x110x200
6600 | & | g [330 2700 | 4520 | 120x100x180 | 250x110x200
7500 | 3 ~ 1350 2700 | 4520 | 120x100x180 | 250x110x200
9600 400 | 3" | 2950|3790 | 120x200x180 | 250x210x200
12000 450 2950 | 4640 | 120x200x180 | 250x220x200
14050 500 2950 | 4850 | 120x200x180 | 250x230x200
15000 550 2950 | 5000 | 120x200x180 | 250x240x200
16200 700 5000 | 6850 | 137x230x212 | 280x230x240
19800 | -600 | 200 | 750 | 4" [ 5000 | 7000 | 137x230x212 | 280x240x240
24000 900 5000 | 7500 | 137x230x212 | 280x270x240

Tablolardaki kapasite degerleri, deniz seviyesinde 760 mm-Hg atmosfer basinci altinda 15°C sicakliktaki servis suyu kullanildidi durumlarda 20°C
sicakliktaki kuru hava igin Qd, doymus su buhari igin Qb olarak belirtilmistir. Servis suyu miktarlari, ulagilabilecek en yiksek vakum basincinda ve
sirkiilasyon tanki kullanilmadigi durumdaki degerlerdir. Tablolardaki kapasite degerleri + %10 téleranslidir.

Capacity values on the tables are valid for 20°C dry air as Qd and saturated air as Qb at sea level under 760 mm-Hg atmospheric pressure and feeding
the pump with 15°C service water. Needed service water amount is at highest vacuum pressure without any seperator vessel. Tolerance of the operating

datais + %10.

Teknik bilgilerde degisiklik yapma hakkimiz saklidir. - We reserve to make changes the size of technical development




V Kesit Resimlen

Cross-Sections

ﬁl—A. Giris-gikis portu,ayak - Port, pump leg
2. Plaka, arka plaka - Plate, back plate

2-A. On plaka - Front plate

3. Ana fan - Main impeller

3-A. Dar fan - Back impeller

4. Ana govde - Main body chamber

4-A. Dar gember - Back body chamber

5. Elektrik motoru - Electric motor

6. Salmastra - Seal (left for stage pumps)
6-A. Salmastra - Seal (right for stage pumps)
7. Sase - Baseplate

8. Ayak contasi - Port gasket

9. Govde contasl - Body gasket

10. Gergi saplamalari - Assembling stud bolts
11. Susturucu yuvasi - Silencer housing

12. Susturucu - Silencer

13. Fan sikma somunu - Impeller fixing nuts
14. Atki - Manifold

15. Salmastra kapag - Seal cover

16. Rulman yatagi - Bearing carrier

17. Rulman - Bearing

18. On rulman kapag - Front bearing cover
18-A. Arka rulman kapag - Back bearing cover
19. Orta plaka - Middle plate

QMH - Shaft
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VPerformans Egrilent Performance Curves
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1013 mbar (760 mm-Hg) atmosfer basincinda 20°C kuru hava igindir. ( 20°C dry air at 1013 mbar atmospheric pressure )



V VAK

Pompa Makine San. ve Tic. Ltd. $ti.

SIVI HALKALI VAKUM POMPALARI
LIQUID RING VACUUM PUMPS

Her turlli gaz ve buhari emerler Absorb every kind of gas and vapour
ic yaglama gerektirmezler No need inner lubrication
Sessiz ve titresimsiz galigirlar Work quiet and vibrationless
Hareketli parcalari tek oldugundan asinma ¢ok azdir ve nadiren arizalanirlar Not have any disorders because there is only one moving part
Bakim gerektirmeden uzun sire yiksek verimle calisirlar Work long time with a little maintenance at high efficiency
Kiregsiz su kullanildiginda temizleme sorunu yoktur Not have cleaning problems with limeless water

KALITE POLITIKAMIZ QUALITY POLICY

Musterilerimizin ihtiyag ve beklentilerini fiyat ve Meeting customers' needs and expectations
rekabet ortamina bagl kalarak karsilamak ve

Urtnlerimizde gliven saglayarak bu givenirligi srekli Becoming continuously reliable
kilmak kalite anlayisimizdir.

Bu kalite anlayisimizin kalicilidi, kurulusumuzda These are the result of efforts which come from our
galisan tim personelin ve birlikte galistigimiz tim staff and all of companies working with us

firmalarin ¢cabalarinin sonucudur.

URETIM PRENSIPLERIMIiZ OUR PRINCIPLES
Once insan saghgi giivencesi Firstly, safety of human health
Kosulsuz misteri memnuniyeti Unconditional customer satisfaction
Sistemlerinize 6zel ¢dziimler sunabilmek Solving special systems' requirements
Yag Halkali Vakum Sistemleri Vakum Sistemleri

Vacuum Systems

0Oil Ring Vacuum Systems

iIMALATTAN KAYNAKLANAN HER TURLU ARIZAYA KARSI 1 YIL BAKIM VE YEDEK PARGA GARANTISI
ONE YEAR OF GUARANTEE

10 YIL YEDEK PARGCA BULUNDURMA GARANTISI
10 YEARS OF GUARANTEE TO PRESENT SPARE PARTS

Blowerlar
V Blowers
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Diyaframli Pompalar
Air Operated Diaphragm Pumps




