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Warranty

Sundyne Corporation warrants to Buyer for a period of twelve (12) months from the date of being placed in service (but not to exceed eighteen
(18) months after the date of shipment) that the equipment at the time of shipment will be free from defects of design, material and workmanship.
If any defects or malperformance occur during the warranty period, Sundyne’s sole obligation shall be limited to alteration, repair or replacement
at Sundyne’s expense, F.O.B. Factory, of parts or equipment, which upon return to Sundyne and upon Sundyne’s examination prove to be
defective. Equipment and accessories not manufactured by Sundyne are warranted only to the extent of and by the original manufacturers’
warranty. Sundyne shall not be liable for damage or wear to equipment caused by abnormal conditions, vibration, failure to properly prime or to
operate equipment without flow or caused by corrosives, abrasives or foreign objects. THE FOREGOING WARRANTY IS EXCLUSIVE AND
IN LIEU OF ALL OTHER WARRANTIES, WHETHER EXPRESSED OR IMPLIED INCLUDING ANY WARRANTY OF
MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE. In no event shall Sundyne be liable for consequential or incidental
damages.
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INTRODUCTION & SAFETY

Equipment and Safety Precautions

Sundyne Corporation manufactures centrifugal
pumps to exacting International Quality
Management System Standards (ISO 9001) as
certified and audited by Lloyd’s Register Quality
Assurance Limited. Genuine parts and
accessories are specifically designed and tested
for use with these products to ensure continued
product quality and performance. Sundyne
cannot test all parts and accessories sourced
from other vendors; incorrect design and/or
fabrication of such parts and accessories may
adversely affect the performance and safety
features of these products. Failure to properly
select, install or use authorized Sundyne pump
parts and accessories is considered misuse and
damage or failure caused by misuse is not
covered by Sundyne’s warranty. Additionally,
modification of Sundyne products or removal of
original components may impair the safety of
these products and their effective operation.

CAUTION

Note: Sundyne pumps may handle
hazardous, flammable, and/or toxic
fluids. Proper personal protective
equipment should be worn. Precautions
must be taken to prevent physical
injury. Pumpage must be handled and
disposed of in accordance with
applicable environmental regulations.

CAUTION

Note: Safety procedures must be applied
prior to any installation, maintenance,
or repair of a Sundyne pump. Failure to
follow safety precautions may lead to
injury!

SA-07-11-38, Rev Orig

Wearing Personal Protective
Equipment

To ensure safety, protective equipment must be
worn at all times when installing, performing
maintenance, or repairing equipment. The
following safety recommendations must be
adhered to for optimum safety:

e Safety glasses, with the minimum
requirement of side shields, must be worn
at all times.

o Steel-toed shoes must be worn when
lifting equipment greater than 15 pounds
(7 kg) or if pallet jacks or forklifts are
operated.

e Hearing protection is strongly
recommended at all times when noise
levels exceed 85 dB during an eight (8.0)
hour period.

CAUTION

Note: Chemical resistant gloves must be used
if chemicals are utilized (refer to Using
Chemicals for additional information).

CAUTION

Note: A dust mask respirator must be worn if
chemicals have warning labels
regarding fumes, dust, or mists.

When using more than one piece of protective
equipment, consider their compatibility. For
example, safety glasses will not interfere with
hearing protection equipment. Be sure to clean
all pieces of personal protective equipment
immediately after each use.

iv
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Using Forklifts

Any persons operating a forklift must have an
active recognized operator license.

CAUTION

Note: Before initializing forklift operation,
verify that the lift is in a safe operating
position.

Ensuring Electrical Safety

All electrical sources must be powered-off
before installation, service, or repair of
equipment occurs.

CAUTION

Note: Sundyne recommends that a Lock-
out/Tag-out program be followed prior
to altering the equipment. Locks or
tags must be provided to warn
employees that equipment is
temporarily unavailable.

Once all work has been completed, the person
installing the lock or tag must remove it
according to company procedure.

Testing Equipment
Prior to performing a test on newly installed,

maintained, or repaired equipment; all personnel
in the immediate area must be warned.

Note: Follow company procedures prior to
equipment testing at all times.

Using Chemicals

Any chemicals to be used must be accompanied
by a relevant material safety data sheet (MSDS),
in accordance with government legislation. If
applicable, use chemical proof gloves.

\%
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CAUTION

Note: An eye wash station (or equivalent)
should be available in the event of
injury. If any hazardous or flammable
chemicals pass through the equipment,
a complete decontamination of the
equipment is required.

Protection from Falling

Fall protection and associated preventative
measures is required when working on
equipment located six feet or higher from the
ground.

CAUTION

Note: Follow company fall prevention
procedures prior to working on
equipment.

Preventative Machine Guards

Preventative guards must remain in place on all
equipment.

CAUTION

Note: Only remove the guards while
performing maintenance or repair.

Replace the guards immediately after working
on the equipment and prior to start up.

CAUTION

EXPLOSION/FIRE HAZARD

Never use an acetylene torch, open flame, or
heat to attempt to remove parts that have seized
together in Sundyne equipment. Any residual
process gas or liquid that is flammable can
result in an explosion or fire with potential for
serious injury or death.

CAUTION
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INTRODUCTION

This manual presents installation, servicing, troubleshooting, maintenance and spare parts information for the
Sundyne Model LMV-806 centrifugal pump.

If the pump has a bearing box and coupling option, the instructions for these are in a separate manual.

Parenthetical numbers included in the text correspond to item numbers of the illustrated figures. The item number
of a part is based on the part’s function and the correct spare part can be ordered for any generation pump even if
the component parts do not appear the same as presented in this revision of the instruction manual.

Information that may be required regarding performance, alterations, or detailed technical data which is not included
herein may be found in the specification sheet and parts list accompanying the unit, or may be obtained from your
Sundyne representative.

Custom-made auxiliary equipment cannot be shown in this manual. Refer to the outline drawing for specifics.

WARNING

The pump should not be operated, or maintenance performed, without a thorough understanding of the contents of
this manual.

1.

2.

3.

A.

INSTALLATION

INSPECTION

Care should be taken when uncrating the pump. If the
shipment is not delivered in good order and in accor-
dance with the bill of lading, note the damage or short-
age on both the receipt and freight bill. Make any
claims to the transportation company immediately.

STORAGE

If the equipment is not to be installed immediately, it
should be stored in a clean, dry area. Care should be
taken to protect from exposure to moisture and dust.
Shipping covers installed at the factory for casing
flanges and seal ports must be kept securely in place.
Storage instructions provided by the driver (motor or
turbine) manufacturer should be observed.

If provisions for long term storage (periods in excess of
six months) are required and have not been made prior
to shipment of the unit, contact your Sundyne repre-
sentative for recommendations on storage procedures.

SUCTION AND DISCHARGE PIPING

All piping must be supported independently of the
pump. The piping should always line up with the pump
flanges. Never draw the piping into place by the use of
force at the flanged suction and discharge connections
as this may impose dangerous strains on the unit.

. The piping, both suction and discharge, should be as

short and direct as possible. Avoid all unnecessary
elbows, bends, and fittings as they increase friction
losses in the piping. The size of the pipe and fittings
should be selected carefully and be of sufficient size to
keep the friction losses as low as practical.

SA-07-11-38, Rev Orig

C. If the pump is supported by the base, piping must not

be connected to the pump until after pump hold-down
bolts have been tightened.

. The use of elbows near the suction flange should be

avoided. When used, elbows should be long radius. A
straight pipe run of at least two times the pipe diameter
is desirable between an elbow and the suction flange.

. Suction pipe should never be of smaller diameter than

the pump suction inlet. Reducers, if used, should be
eccentric and preferably slope up to the pump to avoid
creating air pockets in the piping.

. If reverse flow during shutdown is likely, it is recom-

mended that a check valve be installed in the discharge
line to protect the pump from possible reverse rotation.

. SEAL ENVIRONMENTAL CONTROL SYSTEM

Depending upon the pump seal arrangement and
application, a seal environmental control system may
be required. The pump seal environment must always
be maintained as specified on the specification sheet
which accompanies each unit delivery. For many appli-
cations a standard kit can be supplied from the factory.
Insure that the seal environmental control system
specified is properly installed and that ports (refer to
Figure 1) are open or plugged as shown.

WARNING

PORT #1 MUST ALWAYS BE OPEN TO A DRAIN.

1
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5 BTARTING

Pefore the following tashs fo starl the Surely ne pumg:

# & buler fuld or exterpal sesi flush suwdliery
system b required, thiz system should be pressur
wed prior to admitling provess fuld into the pump.
i port 8 s not used for a seal Bush, It Js recom-
mended that o hand bleed vaive be insistied sl this
iocation. Bleed alr snd vapor batore starting.

A, Check 10 affirm (hat the driver hias been serviced per
mstructions provided by the dever manulacturgr,

B, Cpenthie suction vatve completely; open the dischargs
waboy gbout el way,

£ Oheok for cofrect shalt rotation. Botation of the dever
st be b the seme divection a3 the srrow on the pamp
ocaning.

. Bian the driver. Adjust the discharge control valvg 1o the
desired Bow and check besd and horsepower agalngt
requirgments on the pump specification sheet,

& GPERATION

While the application of the pump In any particular
systemn Is not within the scope of this Instruction man-
pal, ihe imponance of praper application to sucoessh
pump oparation dannot be lgnored. Baveral tacion
must always be considerad and the experienced opers-
tor will be aware of the affacis.

7. HPEH - (Net Posiive Suction Hesd and Cavitation)

¥ W recodwnenddd as s osalely margin that NPSH
available be at lpast two-est greater than NPSH e
guired, If the pump is operated beyond the design
capaciy the lnwwase I required NPEH with the in-
crease in capacity will result eventuglly In cavitation.
Thisis usually dentiliable as & loud rumble, sometimes
dsgenned g sounding ke gravel B heing pumped.
Continutus operation in & state of cavitation mey vause
serous damage o the impeller. Vibealion can resultin
more axtensive damags 1o the pumg,

@ SA-07-11-38, Rev Orig

8. RECIRCULATION

Centriifugal pumps pan expenence vibratons trom -
el flow separsfions and recirculation at low How
sonditions. The opemtor should e aware of e min-
mum How resormmendations of the manufactuser. While
& pumg can-operats with some cavitation nolse due 1o
recirpuiation without harmio the pump, extessive ntise
and vibration are signs that the pump may be subledt
io damage ¥ sperstion s continuous. Noise and vibia-
fion may be gccentuated by resonance in the discharge
fine, aspecially when a cootrod valve i located well
downstream homthe pump.

3, PREVENTION

To prevent the pump from opergling & points where
damage may be sustained from recireulstion o cavita-
tion, ©is eapentinl that the purp be selectod 1D male
properly with the systern head curve. Once prnpetly
selected ¥ is essontial thal ¥ is properly conteoled. B
varlible Hows are to be sxpedenced, the Bundyne
g should be controlisd by How contipl, nol pressure
cordrol. The relatively Bat head capacily curve of Sun-
dyne pumns makes pressure controla very difficult and
exacting practice, whersae fiow sontrol can be guile
precise ami effective,

10, TEMPERATURE RISE

i the pumg s not operated below minimumbiow recons
mendations, lempergiure rise within the pump I un
likely to be g problem. However, Foperation at low Hows
hectnes mendaioy or i the system couses the pump
discharge Bne to be blocked for any period of time, 8
means of maintaining & minimum Bow must be pro-
vided, Thig carbe by eithur a continuous bypass or by
& Bow controlied bypass. The amount of by pass neoss-
sary o prevent bolling lguld In the pump case and al
the seal faces can be caloulated, Feter o the manufac
forer for dormation § neoasaagy .

11, SUCTION AND DISCHANGE GAGES

# s recomenended thatsuction and dechauge pasaws
pages bednstalied onany pump thatis ot tiow pontrob
iod, 0o tow messuting dovice i inslalled theye i no
way 1o delerming acoursiely where on Hs cuve the
i operating.
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SERVICING

Fowe bon, etficient and trouble-free sendee, the following lems should be serviced gl the moommended intervals indinated
balow, Ses flgure 2.

1. SEAL DRAW LEAKAGE HOTE
Sesl drain leakage should be checked afier the fml 24 Froder i Instruction Mesual for Bearing Box i pang s
howrs of operation and each week thewafler. Sealks suuippad with option.
should be replsced ¥ leakage suddenly nomsases be-
vond accepiabde bmils, 3. BERVICING
2. DRIVER Diractions for Bearing Box and Coupling Information

are in the Beardng Box Manusl
The driver should recelve pedodic senvichyg s oo
ragncer by the driver mardaciuer,

TOR VIEW OF PUNP

BERT DESCRIBPTION DIRECTION

OF WPELLER
AHD DRNER
ROTATION

1 SEAL DHAIN (BLWAYS OPEN)
2 SEAL DRAIN (SINGLE SEAL) OR
BUFEER FLUID 1N (DOUBLE

OR TANDEY SEAL)
SEAL FLUSH
SEAL DRAIN (SINGLE SEAL) OR
BUFFER FLUID OUT (DOUBLE
OR TARDEM SEAL)

ok % M

SUCTION HHECHARGE

Figure 1. Seal Port identification

&
#
vfy
s@,.\-“ g,w»nm
@ o REBOVE DUVER ARD QUSERVE DRIVER s
it oo BURET P TS TIVE-RUGT BE BAME AT
§ e THAT GHOWN BT ARBOW OF PUBRY S8R0 .
el 1
f CRELE BLEC YRICAL DONREETINNG HERE -~ @é iwg :
"' 2 2%
et o ettt
s SEAL PORY BENTRIGATION PLATE E “‘
o .

HEAL FLUSH POATE § ANT 8.

SN

— BERL. DRASBUIERR PORTE
ERND T

Flgure 2. Service Check Polnts
SA-07-11-38, Rev Orig Aug 2007 3




1. PUMP

TROUBLESHOOTING

Pump pedonmance characteristios are shown on the

sprcfication shest an

g perfomnance cuve. Table |

presents information which is useful in the gnalysis of
pump parformanes problems. Bépalr procedises By
the pump and mechanica] seals are Gated in the MAIN-
TENANCE saction of this manusd,

THOUBLE

POSSIBLE CAUBE

INVESTIGATIVE/CORRECTIVE ACTION

My flow no pressure &l
e U

Purnp not compietely Bled with Hguid,

Bloed al vapor or airfromport &
Ablow rors sool dove Bme B pumping low lemperatune
fhaid,

Chedk suttion line Tor ol leak ¥ suction pressure is
lowar than almosphers,

WPSH actually lower than NPSH
requirament Histed on speciicatinn
sl

Suction ne blocked - check suclon straen and vabve,

Excesshee pressure drop through suction piping.

Flow restticted by vapor pockels in high poists of
st e,

Bution tank lovel or pressure 100 low.

Entepinad sy orvapor in pumpsd thed,

NPEH mduced by prasence of more volatils fuid In
LHOLRES.

Fallurg of diver comporent, such e
shalt or impelinr key, o dom missing
from nesembly,

Plspseerdie omd nspedt.

Hewerss direction of rolation §f purg
fas duoetd

Draetbon of debvar shiall rotation must be oo shown by
o o purmp ousing. Note: pamp and driver rolate
B same divection

HineuHiclent flow or head rise.

Flow too high.

Cheok hoad ree and fow ele ageingd perlpreanos
cueve. Adiust system condifions to design headdiow
specified on pedormance curve,

Wiong divaction of drver shalt rolation
i s possible for the pump B develop
gregter than 80% of s design head
g in this corelition.

{Hrecton of deaver shall rotalion must be ag shown by
armw on polp cosing Hote: pumy and dever rolate n
e same dreclion,

NPSH asctually lower than NPSH
requirament lsed on speification
ghel,

Peter 1o solutions listed under *No flow, no pressure 8t
startup®,

SA-07-11-38, Rev Orig

Table 1. Purmp Troubleshooling
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TROUBLE

POSSIBLE CAUSE

INVESTIGATIVE/CORRECTIVE ACTION

InsdBoiend Sow o head rae,
{Cortiouag)

Flow oo low, csusing nternal
Lsiiing or ungiable pump opeation.

Inoreges through-fow rale.
Bypass patt of pump discharge to supply tank.

{se seal opvlly bypass o increase inlet How rale.

Diffusey discherge twost partially
plugged or impeler damaged by
passage of g solid padick.

Disaszemble and haped. R@gﬁé-ﬁe damaged parts.

Corrosion pitting of pumn casing
et covesr plate surfaces adiacent
o impelier blades.

Ciean thess sreas of s obstructions and restore
surfaces 10 g smooth finish frew of sl conosion piting
fuse smery Clolhy, Edge of diffuger teosd must be
sharp. I damage is mors severe replace the damaged
e,

Excessive recircuintion from
gischaege o inkst,

Theok How through axternal piping.

frtagrad centrifugal separstor orifice worn,

Proceas fuld specific gravily or
vigposity different from values
showon specification shast.

Oheok actusd viscosily end specific grevity &l
pperating temperature. Wiscoslly higher than five
sotipoises will cause mduced head and Fow and
increased puwer sonsumplion,

Dwiver spesd oo low,

Oheok spood agsinst valpe lsted on specificstion
shaed,

Proassure gages of wmaelys In
BITOL,

Codibrate Inglrumsniation,

Dirbvar penvioaded,

Fluid specific graviy o wisooslty

ihigher than values listed on
spedification shaet,

Check sctusl viscoslty and spagific gupity against
value isted on speciiction sheet.

Elacirical fallure i dlectic dibver,

Check oircull breaker heater sive and selting.

Check woltage.

Curverd for sach phase shoulkl be balanced within
three percent,

Meohanical fallure In driver or

| pump,

Hemove diiver and check for fresdom of miation of
griver and pump.

SA-07-11-38, Rev Orig

Table 1. Pump Troublzshooting (Continued)
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TROUBLE

POSSIBLE CAUSE

Sﬁygﬁ?ﬁﬁﬁ?@f&ﬁ@%%ﬁﬁﬁ% ACTION

Driver pyerivaded

{Cordinusd)

Bechanical damags W diffuser
Huoat.

Materia! build-up of comosion of
diffuset bowl srea or seal housing
gurtacs behind npelss

Thisamsemble and ingpect. Chsck diffuser bowd, Uwost sad
seal housing grea baltind impelierfor matedal bulid-ug e
swrface degadation. Clean thess areas of all obstruction
and resiore swfsces 1o 8 smoolh polished Bnish {use
qermry cloth or mackined skin culs).

Difuser throat wroded dus 1o
dishargs cavitalion resulling from
spnesehes How rals.

Eddge of diffuser throat must be sharp. ¥ damage i more
gowrers e, Impaller v deformed or more than g small
senouil of mbtedal rernoved due o contact with ditfuser
or sep! housing) eplace the dameged pals.

Excessive discharge
prassurs pulsations

Plhow rate oo w.

Increass How rate Ywoeugh pump. Add bypass to suction
tark W npoangary.

irsutficlent NPEH

Fioter o aodulion B insuificient NPSH undher "Mo flow, no
pressune at wledup®,

Dinlective fow conteadvalvg,

Dheck conted vakes,

Flow vale oo low for contiol by back
pramsures controlvake grlodiow oy

Increase pregsure drop between pump and sosirol valve,

puralial pump oparation,

increase flow rate.

Tabie 4. Pump Troubleshooting (Continued)

& PUBAP BECHANICAL BEALE

Table 2 comaing roulieshooting procodures for unile

snulpped with & single

seal The nformation slo &

applicable 10 single seal with throtile bushing, double
s tander seal onils, Fepalr procedures for mechand
ool seal are Welsd in e malnenencs gection of this
sl

TROUBLE

POSSIBLE CAUSE

INVESTIGATIVE/CORRECTIVE ACTION

IBudden incrsase o geal
tlsakage.

Irtaraad bolling o nstabiity due fo
pumnp operation below minkmum
Tiover Sor aronoth operation, Sausing
wibsration s bounding of seallace.

Increase How rate,

Provige a ool seal Sush,

Bleed vapor in seal cavity through port 8. A bypass from
port § back io the supply tank may be reguired.

SA-07-11-38, Rev Orig

Tabie 2. Mechanical Seal Troubleshooling
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TROUBLE

£y

ESIBLE CAUSE

MVESTIGATIVE/CORRECTIVE ACTION

Sadden noresse In s8a
lmakage. {Continued)

!

Loss of suction or severs cavitation|inetall » double seal I foss of guchon taonot be
due to low NPEH causing seslpiovented

demage from leok of ibwlcation,

Coprend ow NPSEH condiion. The instailation of an
inducay may be required,

Sasl icing on low tempersiurelinject lso-Hexane, Mathanol or Acelons {or & similar
prmps of ling when handling Huids jeompatible Huid which will nol reege & pump
which vaporize & a tempemture ofjlempemiure] above aingle meal draln port B ot 7o
less than 327F. at atmospheric|provent ice formation onatmospheric side olseal during

BrOssue,

aianup.

Use single seal with thiotlle bushing and purge of dry.
pirogen gas, :

{rstall double or tanderm seal i ive is caused by water
iy provess Huid or supply-external seal fush of
sompatible fiuid which does not contain water.

WWearn or damaged seal

Disassemble seal and rebulid or raplsce per
Iwtructions in maindepance section,

Sokid particles in seal cavity or seallinsped for clogged integrat centrifugal separator odfice,
spring area (seal faces usually Ulean orffice i necessary.

have rough
sppearancel

serainhed

Supply external clean seal Hush or double seal ¥
particles cannol be removed by saparalor,

Beal stationary facs spring action 8}if parls are conoded, replace with parts mads from

vk andd sticky.

campalible matedals.

I formation of solids causes sticky seal analyze fuid
properties. Use external seal flush, & double of tandem
soal airangement, or spply an inerl ges puge.

\Wear pattern on seal rotating faces Lightly lap sufaces of shall slseve and bnpeller hub
ol undnim

which contact rotating seal face 1o remove bigh spots.
irestall now seal faces.

Wear pattern on stationary face Replace seal

grnootty but not uniform,

Saa% f%{?‘iﬁfiﬂ% face cracked o

hraken:May be caused by damage

ut asgembly or thermal shock
caused by 1) seal running dry, or
(2% rotating face spinning on shafl,
gf é&} sy and recovery of buller
Flesied,

Brevent loss of pump suction of supply continuous
extemal gedl flush.

instal double seal

Jinsure buffer Huid always present during operation.

Chewmical attack of seal faces, seal
parts o MO rings.

investipate fluld propedies and determine sullable
materiak for replacement.

SA-07-11-38, Rev Orig

Table 2. Mechanics! Seal Troublegh

ting {Gontinued)
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MAINTENANCE

Tha following protadures apply ke all configurations of the Sundyne LMV-B08 provess punp. Beler 1o the specification
shest 1o determing your specilic pump configuration and sptional eguipmend insiudert, Disgssembly should be done only
1o theesientnecessary for repeir. Parenthetiosd numbers ingluded b the texd corsspond fo Bern ndynbers in the parte gt

suoHon,

BYep 2
testal guaket 87 &)

Caution ohasrve correct thickness of
paaket B A (1787 or 1 Bl in ordey
o maintate novmad mpelier oleare
ANGeR.

1 -~ sitle seglh
inslall respectively o-ring (838 H),
sed spacer {82}, mecharica! seal (88
A%, o-ring 1950 MY, seal velainer spacer
{18 AL oering (838 M) and theollle
bushing{®1 BY iy sea! housing (301

2 -« double seal
sl rospecthely Sl (208 M), mige
charnionl seal (80 A), sead spacsr (B2Y,
oty (36 MY, seal relalner spabey
{19 AL, swal rotading bee d5100, oving
1956 MY, and machdnioe! sesl B0 B
it seal housing (30

1 . Procedure for Assembling o LMV-E08 Pump

BTEF Y

Pogltion the thermal barrier gasket (874, onthe
semd housing.

MOTE:

The gasket thickness s oritice! In establishing
the proper soal stank-un,

% - tandem seal
insiall respectively o-ring (838H), seal spacer (82} me-
charical seal {8043, o-ting (936H), seal relainer spacer
{1843, ser! rotating Tace (B1B), o-ring {B35H) and mechani-
ol seal B8 b seal housihyg (303

MOTE:

Picture refers 0 8 single seal with throtie bushing.

¥ 5A-07-11-38, Rev Orig

Aug 2007




BYEP 4

instalt the two nipples S51W)
MOTE

For units with a bearing housing, relerto assen
bly procedurs on page 25 for off lubricated bear
ngs, of page 31 for gresse packed bearngs
befors proceading. :

BTER 3

Tighten the hex head cap sorews (9085 Fi to the
cortant nmue a5 given it lable 3 ob page 14,

BTER S

1 - gingle seal
install shall gleeve (50] on the dive
shafl,

2 . doubls and {Rndern seals:
mstall shalt sloeve 50 B ard neting
1935 Fon the drive shad

Huote
Crden shaft 4 motor shall for disent

drives, or the drive shaft (503 for the
unitz with besing bousing:

SA-07-11-38, Rev Orig

Aug 2007




angd Hohden the nuls lodhe spoaifiod fongus valug
intabls 3 page 14,

Position the seel houging 1301 in front of the drive
whafl. .,

BYEPTY

1 - gingle seah :
Wstall oaing {9560 and seal rotabng face (BTA}
on Bw drive shalt,

2+ double seak _ : |
Irsstadl Gorinig (B360) andd lower shall Blasvs (B04)
oy the drive shalt

A Sardhern segl
install polng (B08.0), rotating face B8, sving
{938.Y, uppey shall sleavws (BOAY, Cerng (8584)
arel sea! iating face B1AY on the dive il

0

SA-07-11-38, Rev Orig
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BTEF 8

install impelier key (4) and Irnpet-
for (2, with o-rng {9360G), orvibie
drive shatl. =

BTEPY

Omly for unfls with impeller bolt ine induocer)
install the dmpeller tab washerl®) and oaing
[B36F) on the mpeller boll assembly {3 and
serew the dtud o the shalt.

tmpalier Bolt has # Tett hand thread.

BTEP 10
Oty Tor units with induger,

il the impelier tab washer (5} and o-ing
ESAEFY on the wlicer (B el serew the induney
siugd (101 into the inducer, Then screw the come
plete assembly nto the shatlt,

§m‘a

imducer sbug bas o ol hend thread

SRO7138, ReV BTG Aug 2007 1



ETEFP N

By using adeguate toals, Hghten the impaller ball
£3% or indocer 9 1o the reguired orgue value as
gesoribed i abls 8 on pags 14

Bamark 1
Eventually remove 2 or mors studs to prevent
damageof the inducer vanes durdng the tighlen-
g prooeshure.

Farnark &
Tha impalier can alsg be prvventad from tuming
by By sn aciustable spasner on one of the
impelier badaes.

STEF 12

Fit the tabe of the npelley thalwashor i the slots
of the mpeier boltor duner,

HOTE:
For unlts with internad centrifugsl separaton

install o-rings (936Y) and (9362) on separator fiting(91) and install separator
arifice (B0} with o-ring {B36U} inlo the pump oasing.

iz SA-07-11-38, Rev Orig Aug 2007



ant earaloly lower the seal housing and driver
bearing housing into the pump casing. Exercise
care not 1o damage the inducer i one is instelled,

STEP 13

Ingiall o-ring (936 A) on the seal housing...

STEP 14

Tightten the nuls (§144) 0 the reguired valus as
given in table 3 page 14

SA-07-11-38, Rev Orig
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Table

3. Torque Values

Torque Values

Item # Location Size English Metric
905H Oil Filter Manifold 3/8-16 x1/2 22 - 25 ft-lbs 30 - 34 N-m
905L Gearbox Seal 1/4-20x1/2 75 - 80 in-lbs 8.5-9.0 N-m
905M, N Journal Bearings #10-24x1 35-40in-lbs 4.0-45N-m
905T Chemical Barrier Gasket 1/4 - 20 x 5/8 75 - 80 in-lbs 8.5-9.0 N-m
909B Gearbox Halves 1/2-13 x4 60 - 65 ft-lbs 81-88 N-m
909C Gearbox Halves, Alignment 5/8 -18 x 4 17/64 60 - 65 ft Ibs 81 - 88 N-m
906B Sight Glass #8-32x1/2 10 - 12 in-lbs 1.0- 1.4 N-m

Torque Values

Item # Location Size English Metric
3 Impeller Bolt/Inducer:
LMV/BMP-801, 802, 806, 322, 311, 331 1/2-20 36 - 40 ft-Ibs 49 - 54 N-m
LMV/BMP-341, 346 1/2-20 65 - 70 ft-lbs 88 - 95 N-m
LMV-313, 343, BMP-338, 348 (High Flow) 3/4 - 10 85 - 90 ft-Ibs 115-122 N-m
LMC/BMC 3X1P, 3X1F, 3X3, 3X6P, 3X7 1/2 - 20 36 - 40 ft-lbs 49 - 54 N-m
906D Diffuser Attaching Screws 1/4 - 20 95 - 102 in-lbs 11-11.5N-m
905E Mechanical Seal No. Spacer 1/4-20x 12 95 - 102 in-lbs 11-11.5 N-m
905F Throttle Bushing/Mechanical Seal 1/4-20x 12 9 5- 102 in-lbs 11-11.5 N-m
905G Double Seal with Spacer 1/4 - 20 x 3/4 95 - 102 in-lbs 11-11.5 N-m
914A Case Nuts 3/4-10 250 - 275 ft-lbs 340 - 375 N-m
914A Case Nuts 7/18-9 300 - 330 ft-lbs 405 - 445 N-m
905A Seal Housing to Gearbox 3/8-16x13/4 35 - 40 ft-lbs 47 - 54 N-m
905P Separator 1/4 - 20 x 5/8 95 - 102 in-lbs 11-11.5 N-m

Torque Values

Item # Location Size English Metric
3 Impeller Bolt/Inducer:
LMV/BMP-801, 802, 806, 322, 311, 331 1/2 - 20 36 - 40 ft-lbs 49 - 54 N-m
LMV/BMP-341, 346 1/2 - 20 65 - 70 ft-lbs 88 - 95 N-m
LMV-313, 343, BMP-338, 348 (High Flow) 3/4-10 85- 90 ft-lbs 115 - 122 N-m
LMC/BMC 3X1P, 3X1F, 3X3, 3X6P, 3X7 1/2 - 20 36 - 40 ft-lbs 49 - 54 N-m
906D Diffuser Attaching Screws 1/4 - 20 70 - 75 in-lbs 8.0 -8.5N-m
905E Mechanical Seal No. Spacer 1/4 - 20 70 - 75 in-lbs 8.0 - 8.5 N-m
905F Throttle Bushing/Mechanical Seal 1/4 - 20 70 - 75 in-lbs 8.0 - 8.5 N-m
905G Double Seal with Spacer 1/4-20 70 - 75 in-lbs 8.0-8.5N-m
914A Case Nuts 3/4-10 160 - 200 ft-lbs 217 - 270 N-m
914A Case Nuts 7/8 -9 225 - 245 ft-lbs 305 - 332 N-m
905A Seal Housing to Gearbox 3/8-16x13/4 27 - 30 ft-lbs 47 - 54 N-m
905P Separator 1/4 - 20 x 5/8 70 - 75 in-lbs 8.0 -8.5N-m

* When using Teflon® o-rings, allow 15 minutes between torquing for the Teflon® to cold flow. Repeat torquing until there is no
change in torque.

MINIMUM REQUIRED PARTS AS A RESULT OF PUMP DISASSEMBLY

ITEM NO. PART NAME QTY.

87A Thermal Barrier 1

5 Impeller Tab Washer 1
936A "0" Ring 1
936F "0" Ring 1
936G "0" Ring 1
936H "0" Ring 1

(Seal Arrangement)
Single Double Tandem
936J "0" Ring 1 2 3
$A-07-11-38, Rev Orig Aug 2007



PARTS LIST

1. GENERAL

Assemblies, subassemblies and components of
the Sundyne LMV-806 process pump are
illustrated in the following views and show the
basic features of a standard LMV-806 pump.
Refer to your Sundyne specification sheet for
those options applicable to your pump. The
corresponding parts list, keyed to each part by
item number, identify detail parts by name,
guantity and location.

2. RECOMMENDED SPARES

A recommended spare parts list is included on
page 22. There are 3 classes of recommended
spares. Each class requires various types and
guantities of spares based on the support of one
pump unit. The recommended spares are
classified depending upon equipment location,
type of service and operating conditions. An
available supply of spares provides immediate
replacement parts without costly downtime and
keeps inventory requirements to a minimum.
You can obtain assistance for planning an
adequate supply of recommended spare parts
from your Sundyne representative.

SA-07-11-38, Rev Orig

3. REPAIRKITS

Seal and o-ring repair kits are not illustrated
herein, but may be purchased directly from
Sundyne Corporation. The use of these kits
reduces maintenance time, prevents assembly
mistakes, simplifies stocking and inventory and
reduces delivery time.

4. ORDERING REPLACEMENT PARTS

When ordering replacement parts, give the
pump serial number and list each part by part
number as shown on the Parts List which is
supplied with each pump. This is the preferred
method. Otherwise, list each part by item
number (as listed in the illustrations) and part
name, with pump model and serial number.
Specify quantities desired.

Order parts from your Sundyne representative or
directly from Sundyne Corporation at the
address on the back cover.

15
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Figure 3. Exploded View of LMV-806 (Single Seal)

&S —914A

936A

ITEM ITEM
NO. PART NAME QTY. | NO. PART NAME QTY.
1 Pump Casing 2 905A | Stud Driver 4
2 Impeller 1 905F | Hex Head Cap Screw 3
4 Impeller Key 1 911 | Stud Casing 10
5 Impeller Tab Washer 1 914A | Nut, Casing 10
9 Inducer 1 914B | Nut, Driver 4
10 Inducer Stud 1 916B | Washer 3
19A | Seal Retainer Spacer 1 916S | Washer, Driver 4
21B | Throttle Bushing 1 924B | Bull Plug 2
30 | Seal Housing 1 924D | Bull Plug 5
50 | Shaft Sleeve with Slinger 1 936A | O-Ring 1
51A | Seal Rotating Face 1 936F | O-Ring 1
52 | Seal Spacer 1 936G | O-Ring 1
60A | Mechanical Seal, Lower 1 936H | O-Ring 3
87A | Thermal Barrier 1 943A | Cap 2
951W | Nipple 2
16
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Figure 4. Bingle Seal Arcangement

pivy PART NAME ary. | HEM FART HAME ary
194 Seal Reteining Spacer 4 HaA * Seal SBpring Back Up Disc E
21 Throttie Bushing 1 « Seat Retaining Bing L il
50 Siinger Sleeve i* « Seal Spring e
Fih Seal Rotating Face ¥ » Sosl Wedgs Ring™™ b i
: Beal Spacer 4 GOBF Hex Hesd Cup Screw A
Mechanical Senl g wish Wnnihey B
+ Petsiner & Drive Stesve Aspy | 1 S6H *0y* Ring Packing &
« Bool Face Washer o o N 0" Fing Packing 1
* Regommended Bpare Parls
wiraneernended Sesl Bpae Component Pars
Eoecific to Type S4B Seal Design
SA-07-11-38, Rev Orig 7
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Flgure 8. Doubls Seal Arrangemant

TEM PART NAME ary. | TLEM PART NAME Qry

KO, 8O,

158 Seal Retelnlng Spaoer 1 HOT Mechanics] Seal Jpper) i
Shalt Sheeve Lower) i Big « Petaing & Dvive Sleeve Asgy i
Shakt Blesve Unper) Ek gag « Boal Fane Washer ki
Bewl Hoteting Face ™ #3B » Beal Spving Back Up Disc e
Seal Bpaver 1 B + Seat Hetalniog Bing il
Mechanical Seal Lowen 1 it « Hoat Bpring L
» Fetainer & Drive Sloeve Aogy 1 88 = Buat Wodge Ring® thid
« Bout Face Washer e BOBF Hex Head Cap Sorew 3
= Sipal Spving Back Up Disp yEE Beak Washer 3
« ool Felaining Fing kL wEaH SO Blag Packing &
» Soal Spring g BAGS {3 Ping Packing o
- Gaal Wadge Hing ke

* Recommended Spare Parls

“Hecommended Seal Bpare Component Parls

=eanific 10 Type AR Baal Design

18
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b BA

e
ALTERMATE GAS SEAL (UPPER, £08)

&8

Flgurs 6. Tandern Seal Arvangement

TEM PART NAME ary. | [TEM PART NAME aTY
HO. Wik,
188, Seal Retaining Spacer 1 BB ~Geul Spring Back Up Dlec ek
B4 Shalt Sleave Lower} 4 5aB «Sont Retaining Hing ) b
08 Shaft Stesve Upper) 4 ] - ool Spring o
kg Sesl Rotating Face th 888 ~ Boal Wedge Ring®™ i
BB Seat Rotating Faos L H50B Wechmndeal Seal ipper e

He Sout Spacey 1 | Bltwrnate Gan) '

BOMA Hechanics! Baal fower} § LB « Hest Wetalner k i
B4 ~ Batuiner & Drlve Slegve Augy 1 B8 « Seal Faoe Washer o
BEA - Seal Face Washer E iad f58 « Giarter Bpring i
£3h « Beal Spring Back Up Dise e et o « Backing Plog ipor
P - Saal Batslning Ping b L a8 » ¥ Bing Packing or Tec Seal e
£a4 - Beat Spring i 2 g Haw Hesd Dap Borew %
28 « Beal Wedgs Ring ek Sk Wagher B
&8 Bechardesl Seal Uppen ki BaEH =0 Hing Packing A
B - Betalner & Drive Slowve Assy b iaid § 3 Hing Pasking i"%’-‘*
R « Bwal Face Wanher ek

* Recommended Spare Parts

sRecommended Seal Spare Componend Parks

wreSnacific 1o Tvpe BAE Seal Dasign
SA-07-11-38, Rev Orig Aug 2007 k3




MEM | pagTNAME | QTY.
NG
g induoer 1
it inducer Slad i
Figure 7. Inducer and induser Stud
e TRBIHARGE
PHENG
ié%}%ﬁ PART NAME ary. S PUMP CABING
il HSUHARGE FLANGE
4 Dscharge Oiifice b
Figure 8. Discharge Oritice
20
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PARYT NAME avy.
Separator Orifloe 1
Senwrator Fitting 1
Hex Head Cap Sorew 2
4168 Washer &

* S18L - Pinv{Aligrment) 1
BRI *® Bing Packing 1
gasy | "0° Riey Packing i
8382 | 0 Hing Packing 1

Flgure §. Denbrifugal &@m&%ﬁr

HOTES

SA-07-11-38, Rev Orig
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RECOMMENDED SPARE

CLASS | CLASS | CLASS
e No. | FASE DESCRIPTION 1 2 3
A ory ary GrY

irnpaelier Kay i 1 1

jmpelier Tab Washer 1 b

impelier Bolt (or Inducer Stud) 1 1

3T Rlng 1 2 by

[ Ring 1 b4 @

0 Ring 4 # 2

" Ring 1 b/ 2

3 Flng 4 2 2

SINGLE GEaAL

218 Throtitle Bushing 1 %
SHnger Sleeve 1 4

Sosl Folaling Face 1 1 &

Mechaniza! Seul 1 1 #

™ Ring & 8 8

" 1 b4 2

DOUBLE SEAL

Shatt Slosve Lower) 1 1

B Shatl Sleeve Uppert % 4
B Heal Rotating Face i 4 2
Sechanicel Seal fower) 1 1 2

Hachanios] Sepl Uppe % 3 2

** Bing 4 & S

“0O* Ring 2 4 4

TANDEM SEALS

BOA, Shaft Sleave Jower) 1 1
808 Bhalt & Lpper) 1 1
=14 Sual Fotaling Face i 4 &
Bk, Hechanioal Sepl Lower) i 4 2
BOE Wechardos! Senl Lipper 1 1 2
BO8E Hechandos) Seud Glpper Ganl 1 1 2
Bip Soal Fotallag Face 1 4 2
™ Ring 4 & &

"% Ring 3 & &

HOTES: Seal repair kits Tor standard seals sre available, _

(3 Hings for starwtard unils are pvallable as 9 package "0° Ring WL

Each kit inchudes all the above *0F rings.
Class 1 Minimom reocommandsd spare parts necassary 1o pedorm a stertup, and Inspection of 2 new unil,
{ilmse 2 Mindmum recommended spare pars 1o sover B2 years of normal operation.

'ﬁia?::; A: Minimum recommandsd Spare pas stock necessary for oritical servdices or units that will be installed In remote
innations

#&  sA-07-11-38, Rev Orig Aug 2007



OPERATION & CONTROL

1. OPERATION OF SUNDYNE PUMPS

Yinile the applcation of the pump in any pariioular
gystam s not within the scope of this struction man-
ual, the Impostance of proper spplication 1o suceessiul
pump operation cannol be ignorad. Deveral faclors
st adwave be considersd. The experienced operator
will be pware of the effecis,

A BUCTHON GONDITIONRS

The most common reasons for improper centrifugat
pump operation are those relading lo proper How ol
fouid o the impeller. To avoid turbulence at the aye
of the impeller; the suction pipe should be straight for
at isast ree plps diameters boyond the sudion flange.
Another rule ol thumb is that suction piping should be
at least one pipe size larger than the pump suction
Hangs.

1 15 ssserdial that ouid reaching the impelier ove has
@ ol enouah vapsr pressure o pevent § Hashing o
& gas in the impeller, The resull of the Hquid flashing is
savitation, g pbenormenon which can cause dapage o
e npeilr ared indieey, Covitation b sometimes no-
fooable as @'pumping gravel oobe in cenbifugal
pumps. in high-spesd single-stage pumps, this sound
may nod be discemible. Ths way 10 prévent cavilation
is 1o maintain suction pressure at 3 high enough evel
ard suclion tompentures low enough to maintain Net
positive suction Head avallable (NPBH) grester than
Mat Posliive Suction Head required {NPSHS by the
ATRDS,

B MINIMUM FLOW CONDITIONS

Centifugal pumps can also sxpedence vibialions fom
rdernal fow separations ared rechoulation ot low tiow
ponditions The opetator should be awan of the min-
mumitow resormmandations of the manufacturer, While
@ pump oan operate with some nolse due 1o rechoula-
Hion without harm fo the pump, excesshe noise and
viwrgtion are signg thatl the pumn may be subgol 1
darpmge § operation b cordinuoue, Rolss and vibyation
may b accentusted by resonance In the dischargs line,
sspecialy when a sordrob valve is located well-down-
straa fnn e pump,

C. ENTRAINED GASES

Entrained gases in the Buld will reduce the head and
capacity of a cantrifugal pump. Normally it is considerad
that two 10 three percent entrainment i lmiting. The
pump has besn found to operate very well under ad-
werse condiions of gas entrainment. However, the
opermor should expeet a reduction in perdormance,

SA-07-11-38, Rev Orig

0. 8YSTEM HEAD CURVE

HE&AD

The fiow st which a cemtrifugad pump dperates depends
upon the poiot of inemection of the system haad)
curve with the pump charactedistic (bead versus flow)
curve. i order for control o be sieady, the system
guirve waisl infersect the punp characiedsiio surve sl g
significant angle. Examples of salistactory and unsal
wiactory sagles nlintersaction are shown onthe follow-
ing diagram.

SYSTEM (HEAD)

S VALVE
.. PARTIALLY CLOSED
. VALVE
WIDE
OREN
P p
GUOD ANGLE” "%g
OF INTENSECTION
|
|
FlLOW = 1

Figure 10, Typloa! Dporallion

HOTE

The curve for pump-& has a significant angle of inter
seotion with system cwves D and E, The system cuva
D could reprasent & system with the control vehe wide
ppen while system £ could representihe same system
bt with the throltle valve closed 10 reduce tow from
fiow 1 1o How 2. Pump curvs B, onthe other band will
provide only Tlow 2, even with the contrel valve wide
open {cuive D). When the tontrel valve i partislly
closed o veate systemourve B, the curve B and lowser
pump curve B oare practically parsliel. The lagk ot a
sirificant angle of intersection means that the pump
shovw §5 kely 1o Gl aldeasly and notiespond o control
yabes poshion.

E. PARALLEL OPERATION

When centifegal pumps ale operated in passliel, thelr
tend 1o overpower’ another In terms of head at lower
total ftows. ¥ pumps are connested together &t thelr
discharge head by & simple and wwestrictad manifold,
fhe discharge head of one pump s inposed upon
another and all pumos seethe same dschage ead at
amy given moment i time. This stughion is shown on
the following curves,

Aug 2007 P




Figure 9 shows the characternistics curves of two pumps
designated A and B. Since no two pumps willt have
exactly the same pedormance, s assumed that pump
A peoduces o very slight aovount more haad than pump
B The pumps ane arranged with a common manifold
as ghowrn in Figoere 19,

(PURE &)

[pUMp

FRESSURE BEAR

5 Az By A
FLOW
Flgure 11, Pavallel Operalion

The pressure i the manifold is set sl Py the Tow
through purep A B ndicated a8 Ag in Figure 8. A
e same tme, the How theough pump B is indicated
sy B Howsver, § the throtle valve is olosed o
cpuse e manifold pressurs P o dse 10 Pe, then
fiows thiounh pump A end B we A and Be respes
tively. i the throttle valve were cloped even fudber,
8.4, B3, then pump B weuld cease 10 flow entialy.
Binee pumpe B woukl effectively be deadheaded, the
fluid in B would heat up and boll. During internad
Boilivg, ¥ could encouer Bould slugging end dame
age to the pump. This situation can be avoided by
proper selaction of the eontrod system

2. CONTROL OF SUNDYNE PUMPS

Thir propey aperation of ey centrifugs! purep requims
that the pump he opergled in g range whee(l) the
system head curve and pump perormance cuve inter
sact at @ significant angle, {8} the pump does not
operate befow the minimum flow woommended, snd
{3 the pump does nol operale beyond the maximum
capacily (moommended Rule of thumb would establish
this &t 20% beyond the best elficiency polntas long as
horsepowsr and NPSH requivemenis are nol ax-
seaiod).

1 is recommended that Sow contral rather than pres
s sovitrod Dl voed with the LMVW-808. Prassure and
How gontrols both operste by throttling the dlscharge
How. Mowaver, Bow contral devices arg much more
semsiive 1 the changes in the point of intersection of
the perlormance curve with the system head surve.

Sl Bow i determined by the larger of either (1)
the armount of Sow necessary o prevent damaging low

SA-07-11-38, Rev Orig

Flgure 12 Parsitel Units Co

Hiow rocirudation, (2} the amoont of flow necessary 1o
pravent excessive te mperture rise o the pump casing
du to jow How recirculstion, of (3) Inthe case of pumps
sperated i paraliel, the minimusm flow that wil prevent
oog o deadheading e olhey,

The minmum How necessary 1o prevent moessive
vitwadions caussd by low flow recirculation has Been
fownd 0 be largely o fenttion of the gystem design. it
has beenfound teough expedence thal the greaterihs
distanee the coninl vale B loosted from the pump
discharge fiangs, the more severe the affest of this
viteation begomes,

i the pump is not operated below minkmum fow recom
mandations, emperaton rise within the pump i un-
likaly 30 be g problem, Howsver, T opsational low fiows
heotmes mandatory, or § the system causes the pusp
discharge fne o be blocked for any pedod of fme, »
msgns of malnigining 8 windmury Sow must be pro-
vided, This can be agcomplished by use of sithey 8
sontinuous bypass or by tow confrolied bypass. Any
bypess arangathents must retinn lguid 1o the suction
tank or e location with gimiigr heat sink capabiity,

iy the case of o or more pumps opevating in paralie,
# is essential that How be conlrolied o thal one purmp
will pot doachesad the other and s6 thad they shars the
wirk egualy. The best way lo acopmplish this is io
provide a-separate oontrabvabes for sach purgp, Other
sygiems canbe uead bul must be designed with carlul
consideration of Ue suaiem hesd gl pump padorme
ance curves (Hee Hgue 110

Vanious safely devices to profect the pump and system
ave svallable. Devices thet mondiorvibration, lsmpsm-
fure of pressure changes can be ingtalled. Gonsull e
mgrfacturer e recommendations,

L

CTHROTILE
COHTROR.
_ VALWE
Figure 13, Parsliel Undts with Discharge Throtiling
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GRITICAL - STARTUP CHECKLIST

KNOW YOUR MACHINE

Prior 1o starbup of the Bundyne LMV-B0S pump, carelully review the speoification sheet,
oulling drawing, performance curves, and insbuglion manual. It I8 important that vou
bacome familiar with the pump configutation befor starting and operating the pumgp.
DRIVER INSTRUCTIONS

Pollow installation and stading instrugtion of the driver manufacturer,

Follow installation and starling instructions for bearing box if used.

ENVIRONMENTAL CONTROL SYSTER

instalt seal ervironmental control system, if required, and overtiead deain pliping.

PRESBURIZE FLUID LOOP
Pressurize double or tandem seal bulfer fluid loop, or external seal fush, If requived, pricr

to admitling process fuid into the pump,

PRIME PUMP

Pressurize the suction line with liquid and bleed all air and vapor from seal flush port 8.

CHECK DRIVE ROTATION

Rotation must be COW looking at fanend of motor,

STARY PUMP

With suction line valve compistely open and the discharge valve 40-50 percent open,
adjust discharge valve 1o obtain the required Head Tow,

CHECK

Be sure thal process conditions conform 1o valuss lsted on the specification sheet. Check
head rise, flow rate, and power consumption against pump specification shest. Check that
spacific gravity, vistosity and NPSH are in accordance with the specification shast, These
conditions will significantly alter performance of the pump and could damage the pump if
difforent than values listed on the specification sheet,
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Sundyne( )
CORPORATION_J”
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