Internal Gear Pump Overview

Internal gear pumps are exceptionally versatile. While they are often used on
A . thin liquids such as solvents and fuel oil, they excel at efficiently pumping
‘ o thick liquids such as asphalt, chocolate, and adhesives. The useful viscosity

S , “,V’ ¥ range of an internal gear pump is from 1cPs to over 1,000,000cP.
Re 5 %
w In addition to their wide viscosity range, the pump has a wide temperature
range as well, handling liquids up to 750°F / 400°C. This is due to the single
point of end clearance (the distance between the ends of the rotor gear teeth and the head of the
pump). This clearance is adjustable to accommodate high temperature, maximize efficiency for
handling high viscosity liquids, and to accommodate for wear.

The internal gear pump is non-pulsing, self-priming, and can run dry for
short periods. They're also bi-rotational, meaning that the same pump can
be used to load and unload vessels. Because internal gear pumps have
only two moving parts, they are reliable, simple to operate, and easy to
maintain.

How Internal Gear Pumps Work

1. Liquid enters the suction port between
the rotor (large exterior gear) and idler
(small interior gear) teeth. The arrows
indicate the direction of the pump and
liquid.

2. Liquid travels through the pump between the teeth of the "gear-within-a-gear" principle. The
crescent shape divides the liquid and acts as a seal between the suction and discharge ports.

3. The pump head is now nearly flooded, just prior to forcing the liquid out of the discharge
port. Intermeshing gears of the idler and rotor form locked pockets for the liquid which assures
volume control.

4. Rotor and idler teeth mesh completely to form a seal equidistant from the discharge and
suction ports. This seal forces the liquid out of the discharge port.

Advantages Disadvantages
e Only two moving parts e Usually requires moderate speeds
e Only one stuffing box e Medium pressure limitations
e Non-pulsating discharge e One bearing runs in the product pumped
» Excellent for high-viscosity liquids e Overhung load on shaft bearing
o Constant and even discharge regardless

of pressure conditions

Operates well in either direction

o Can be made to operate with one
direction of flow with either rotation



Low NPSH required

Single adjustable end clearance
Easy to maintain

Flexible design offers application
customization

Applications

Common internal gear pump applications include, but are not limited to:

All varieties of fuel oil and lube oil

Resins and Polymers

Alcohols and solvents

Asphalt, Bitumen, and Tar

Polyurethane foam (Isocyanate and polyol)

Food products such as corn syrup, chocolate, and peanut butter
Paint, inks, and pigments

Soaps and surfactants

Glycol

Materials Of Construction / Configuration Options

Externals (head, casing, bracket) - Cast iron, ductile iron, steel, stainless steel, Alloy
20, and higher alloys.

Internals (rotor, idler) - Cast iron, ductile iron, steel, stainless steel, Alloy 20, and
higher alloys.

Bushing - Carbon graphite, bronze, silicon carbide, tungsten carbide, ceramic, colomony,
and other specials materials as needed.

Shaft Seal - Lip seals, component mechanical seals, industry-standard cartridge
mechanical seals, gas barrier seals, magnetically-driven pumps.

Packing - Impregnated packing, if seal not required.



0630]) uiecmepenuanmasplx HacoCcoe C wecmepHanu
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[lecTepeHuaTbie HACOCHI ¢ BHYTPEHHUM 3allCTIJICHUEM IIECTEPEH JOBOIBHO
YHHBEpCaJIbHBI. Yalre Bcero OHM MPUMEHSIOTCS 111 paOOTHI C JIETKUMH

s, JKHUIKOCTSIMH, TAKUMH KaK PaCTBOPUTENH U HE(TSIHOE TOILUIMBO, HO HE MCHEE
¥ 53¢ (GEeKTUBHBI U I TIEPEKAYKH BI3KHX KOMIIOHEHTOB, TAKUX Kak ac(abT,
IIOKOJIA]] WM aAre3uB (LIEMEHT, Kieit). Ba3kocTs (arona a1 3THX HacOCOB
MOXeT BapbupoBaThes B npenenax 1 — 1000000 cP (0,1 — 100000 ITa-c).

Kpome GombImioro pazdopoca BA3KOCTEH, HACOC MOXKET padOTaTh TAKKE C IMIUPOKUM THATIA30HOM
temneparyp xuiakoctu 10 750°F / 400°C. Drto nocTuraercs 3a c4eT HaJM4Yus KOHILIEBOTO 3a30pa
(paccTosiHHS MEKTy TOPIIOM LIECTEPSHKH POTOPA M KPBIIIKOW Hacoca). PerymipoBka 3Toro
3a30pa MO3BOJISET MIPUCIIOCOOUTH HACOC K TEMIIEPATyPHBIM YCIOBHUSM, YBEIHUUTD

3¢ ($eKTUBHOCTH pabOTHI C KHUIKOCTSIMU PA3IUYHOM BI3KOCTU M YMEHBUIMTh €TI0 U3HOC.

[IlecTepeHyaThIii HACOC ¢ BHYTPEHHUM 3alCIUICHUEM HIECTEPEH SABISETCS
HE MyJIbCUPYIOIINM, CAMOBCACHIBAIOIINM, U B TEYEHHE KOPOTKOTO
BpEMEHHU MOXKET (PyHKIIMOHUPOBATh Ha cyxyto. lllectepenku MoryT
BpalaThcs B 000X HAMPAaBICHUSAX (OMPOTAIMOHHBIC CBOWCTBA),
CJIEZIOBATEIIbHO, HACOC MOXKET CITY>KUTh KaK JUISl 3aIIOJIHEHHSI, TaK U
pas3rpy3ku eMkocTeil. M3-3a Toro, 4To B KOHCTPYKIIMH TaKUX HACOCOB
TOJIBKO ABa ABMXXYIIUXCA 3JICMCHTA, OHHU OUCHb HAJIC)KHBI U ITPOCTHLI B YIIPABJICHUHA U
00CITy>KBaHUU.

Cxema paﬁombl uwecmepenuamoslx HACOCO6 C GHYMPEHHUM
3auenjienuéem

1. KunkocTs yepe3 BIyCKHOE OTBEPCTHE
HOMAAaeT MEeXAy 3yOramMu Beayen
(poTopa — OOJBIIION BHEIITHEH) 1
BE/IOMOI#1 IIeCTepHHU (TPOMEIKYTOUHOM —
MaJIeHbKO# BHyTpeHHel). CTpenouku
IIOKa3bIBAKOT HAIIPABJICHUE JIBUKEHUS HACOCA U JKUJKOCTH.

2. JKukocTh niepeMenaeTest BHyTPH MOJIOCTH MEXIy 3yOIiamMmu IecTepeH Hacoca, KOTOPBIH
CKOHCTPYHMPOBAH 10 MPHUHIIUITY ''TIecTepeHka B mecrepenke’. Cepnoodpa3Has BcTaBKa
pas3zenser KUJIKOCTH U CIY>KUT U30JISIIMEN MEX Ty BCaChIBAIOIIEH 1 HarHETAIOIIEeH CTOPOHAMHU.

3. Ilepen Tem, Kak ¢ CUIION BHITOJKHYTH KUJKOCTh K HATHETATEILHOM CTOPOHE, BHYTPEHHEE
MIPOCTPAHCTBO HACOCA 3aIOJIHICTCS. 3alleIyIeHue BeIOMO (MMPOMEXYTOUHOM) U BEeyIIEH
mrecTepHu (poTopa) GopMHUpyeT 3aKpBIThIE MOJOCTH s (DIrorIa, TAKMM 00pa3oM,
OCYUIECTBIISIETCS PETYJIUPOBKa 00beMa.

4. PoTop 1 MPOMEKYTOYHAs IIECTEPEHKA BXOJAT B IOJIHOE 3aLleIuIeHue, GopMupys
M30JIMPOBAHHBIH 00BEM JKUIKOCTH, PABHOYAAICHHBIH OT BXOJHOTO M BEIXOAHOTO OTBEPCTHH.
OTOT 00bEM C CHIION BBIOPACHIBAETCS U3 HATHETAIOLIETO MOPTA.



Ipeumywecmea

TonbKO ABa IBUKYIIUXCS DIEMEHTA
OnHa caTbHUKOBAsI KOpOOKa

He nynscupyroiiee Harueranue
OTinyHas paboTa ¢ BBICOKOBA3KUMHU
JKUIKOCTSIMHA

Heoocmamku

YMepeHHas Npou3BOAUTEILHOCTD
OrpaHuyeHus 0 CPeIHEMY TABJICHUIO
OOYH NOAIIMITHUK

Buemnsas paauanbHas Harpy3ka Ha
OTIOPHBIN MOIIIUITHUK

o IlocrosannbIil HamIOP

e PaOota B 1ByX HalpaBJICHUAX

o IIpu mro0oM HanpaBIeHUHU BpallCHNU,
HACOC MOXXET ObITh HACTPOEH Ha
OIIpeJIeIEHHOE HalpaBJIeHUE NTOTOKA

e TpeOyeT HU3KOH BBICOTHI CTOI0A
KHJIKOCTHU Ha BCAChIBAHUU

e OpnuH peryaupyeMsblil KOHLEBO 3a30p

e Jlerkoctb B 00CITy’KUBaHUU

e KoMNOaxkTHBINA AU3aiiH, IO3BOJISIONIAN
IIOBCEMECTHOE IIPUMEHEHUE

Ilpumenenue

[IlecTepeHuaTble HACOCHI ¢ BHYTPEHHUM 3alleIJICHUEM IPUMEHSIOTCS A1l pabOThI C
HIDKETIEPEYHCIICHHBIME KUIKOCTSIMHU (CITUCOK JTAJIEKO HE MOJTHBIH):

e Bce Buibl He(hTAHOTO TOIUIMBA U CMA30YHBIX Mace

e Pe3uHsl 1 nosMMepbl

e CnupThl U pacCTBOPUTENN

e T'ynpon, Outym u neroth

o [lenonommyperan (M30o1manar v moamon)

o [IumeBbie NpOAYKTHI, TAKHE KaK KYKYypPY3HBIH CHPOIL, HIOKOJIAJI, apAXUCOBOE MACIIO
o Kpacku, yepHuia U MUrMEHTHI

e Mpsuio u ITAB

e [nukons

Mamepuanwot | Kongpuzypayuu ucnonnenus

o Hapy:xHble (KpbIlIKa, KOPNYyC, KPOHIITEHH) - UyTryH, KOBKUI YyTYH, CTallb,
Hep KaBeroIas crajib, cTaib 20 U BBICIINE CIUIABBL.

e BHyrpennue (potop, npomMe:xxyTouHasi mectepHsi) - UyryH, KOBKHUI YyTryH, CTalb,
Hep KaBeroIas craib, cTaidb 20 U BRICIINE CIIABBL.

e BcraBka — YronbHbll rpaduT, OpoH3a, Kapou KpeMHUs, KapOua Boiabppama,
KepaMHUKa, KOJIOMHOM U IpyTrHe crenranbHble MaTepHallbl, €CIIU MOTPEOYIOTCs.

e YILUI0OTHeHHME BaJIa — MAaHXETHOE YIUIOTHEHHE, KOMIIOHEHTHBIE MEXaHUYECKNE
YIUIOTHEHMS], CTAaHAAPTHBIEC NATPOHHBIE YIIJIOTHEHUS, Ta3HETIPOHULIAEMBIE YIUIOTHEHMS,
HACOCBI C MArHUTHON MY (TOM.

o Ipokiaaka — nmponuTanHas MPOKIAIKA, €CIIU HE TPEOyeTCs YINIOTHEHHE.



