DORR-OLIVER

ODS® Diaphragm Pump

For industrial and municipal applications.

I L

0035 Pump Modeal 4E in Wasta Water Treatment Plant service.



What it is

The ODS is an air-operated
diaphragm pump. Because
it is a diaphragm pump,

it is superior to centrifugal
and helical screw pumps
for heavy-duty performance.
Because it is an air-operated
diaphragm pump, it is
significantly superior to
mechanically or hydrauli-
cally operated models due
to its simplicity of contral
and evenly distributed
power transmission.

The ODS pump, is superior
to other air-operated
diaphragm models because
it is designed and built for
truly long-term, year-in-year
out, heavy-duty perform-
ance. It weighs more -
two or three times more
than air-operated double
diaphragm pumps —

lasts longer, and pumps
the slurries that no other
unit can handle. There is
no truly equivalent unit.

What can it pump

It will efficiently transfer
anything that moves
through a pipe such as:

# Delicate crystal slurries.

# Highly concentrated and
unusually viscous slurries.

# Highly abrasive slurries.

# Highly corrosive slurries.

# Very large solids in slurries.

# Extremely volatile slurries.

# Delicate and unstable
slurries.

# Air entrained slurries.

# Shear sensitive liquids.

Additional advantages.

# The ODS Pump can be
automated to match
capacity to process
requirements for
Maximum process
efficiency.

# The ODS Pump's con-
struction allows it to be
operated dry, indefinitely.
It cannot air bind, has no
stator to burn out, no seal
to fail.

# The ODS Pump has no
geal, so contamination of
process slurry or the
environment from seal
leaks is not possible.

# The ODS Pump is adjust-
able while in operation
for maximum flexibility
for both capacity and
discharge pressure.

# The ODS pump is a low
maintenance pump —
once installed it requires
almost no attention.

# The ODE can handle
tough corrosives,
abrasives, temperatures
up to 200°F, and slurries
containing up to 75%
golids. The rhythmic
plunger-type action
minimizes particle
degradation of even the
most delicate materials.
Operation is completely
lzak-proof,



Spring Assist ODS Pump Model 4E with Quick Opening Ball Check Valves.
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How the ODS pump works...
The non-assist ODS pump.

Fill stroke.

Te fill the pump cavity,
positive suction head
{inlet pressure) is required.
When inlet valve 4 is lifted
by the pressure of the
suction head, the slurry
completely fills the pump
cavity. The diaphragm
returns to ita normal
convex position and the
air exhausts. Discharge
valve B, seated by line
pressure, prevents slurry
from returning to the
pump cavity.

Discharge stroke.

Compressed air is admitted
to the chamber above the
diaphragm. The diaphragm
descends gradually increas-
ing the pressura in the pump
cavity. This, inturn, closes
inlet valve A and causes dis-
charge valve B to opan whan
the lina pressura is exceaded,
Further movament of the
diaphragm displaces the slur-
ry from the pump cavity. The
pumping action is positive yet
gentla so that delicate crys-
talz and slurries can be trans-
farred or meterad without
damage.

The minimum positive If suction lift is required,
guction head required ia use Spring-assist or Air
2 P5l above that at the Cylinder-assist model.

level of the pump
diaphragm centerline.

Electrical impulses from an controlled air valves which
adjustable timer alternataly gdrmit and exhaust air from
open and close the solenoid- the diaphragm cavity.




The spring assist
ODS pump.

In this model, a version of the
basic pump, the diaphragm is
mechanically lifted by a spring
actuatad rod. The spring is cocked
during the discharge cycle by the
air prassure driving the diaphragm
downwards. The discharge cycle
is the same as in the basic pump.
This salf-priming modal is recom-
mended for applications wheara:

® Suction lift is up to 10 faat.

* Normal capacity is increasad
up to 50% due to fastar filling
action.

® Slurries with high solids
concentration and high
wiscosity can be handlad.

The air cylinder assist
ODS pump.

In this varsion of the basic pump,
the diaphragm is machanically
liftad by an air cylinder actuatad
rod. At tha top of the lift stroke,
the air is directed into the
diaphragm chamber driving tha
slurry out of the pump cavity and
simultanecusly returning the air
piston to the lower position.

This model is used for applications
requiring:

# Suction lift up to 20 ft.



ODS pump components and controls

Variable timer

Controls the operation of
the solenoid valve to aet
the number of pumping
cycles per minute and the
length of the discharge
portion of each cycle.
The timer can be auto-
mated for paced control in
response to a 4-20ma
signal. The timer ia
housed in a protective
enclosure with a hinged
cover, NEMA Type 4.
Multiple pump operation
options are availahle.

Remote or linear response
timers are also available.
The variable timer is
available in several
designs.

Timers are solid state
electronic with a wide
variety of timing ranges
and options, such as stroke
counters and relays for
remote operation.

An automatic pressure
control syastem (patent
£,252,041) to feed a plate

and frame filter press is
available to control
single aor multiple pumps.

Pump cover

Cast iron.

It incarporates the port for
the air connection and
lifting lugs to facilitate
installation. It has a sturdy
flange at the rim where it
bolts to the casing. The
cover also ia reinforced
with radial ribe and code
designed [ASME pressure
vessel code) to withatand

100 PS| operating pressure.

Diaphragm

Molded of tough flexible
Hypalon® elastomer.
MNordel® neoprene, food
grade, or Viton® optional to
withstand various require-
ments. Reinforcing nylon
fabric is strategically locat-
ed within the diaphragm to
provide maximum life
under repeated flexure.
The uniformity and preci-
sion-conatruction of the
multilayered Dorr-Oliver
diaphragm is the key to

its long service.

Pump casing

Cast iron - standard.
Cast iron lined with
Hypalon or Nordel or
neoprene is optional.
316 5/S is optional.
Radially located grooves
assure complete slurry
discharge from the pump
cavity. No solids can
remain to abrade the
diaphragm.

Base tes

Caat iron - standard.

Caat iron lined with
Hypalon, Mordel or
neocprene is optional.

316 5/5 is optional.

The base tee connects the
check valves and the pump
casing. [t also serves as an
equipment support base
for pump assembly.

Control Valve

Solenoid operated, three-
way valve. It admits and
releases compressed air to
move the diaphragm. This
valve is normally closed.

Check Valves

Available in three models
and different materials of
construction to meet
pProcess requirements.
(See page 9)

Air Chamber

Used in applications where
there is a high head on the
suction and/or discharge
side of a pump requiring
high air pressure. The air
chamber acts as a cushion,
eliminating water hammer,
noise and pulsations.

Regulator

Controls air pressure to
desired operating
conditiona.

Muffler

Reduces the noise of out-
rushing air so that the
pump operates very
guietly. Less than 85 DBA
at & on the *A” scale.

HYPSLON, NORDEL and VITOM ars
ragisterad trademarks of DuPont
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Accessories

Hinge Assembly (Fig. 1)
The hinge assembly
increasea the ease of
maintenance when
replacing or inspecting
diaphragms.

The assembly is also
available as a retrofit kit
far existing pumps.

Discharge Stroke
Position Sensor

A. Spring Assist Pumps
(Model # 25 & 2BS) Fig. 2
(Model # 3E & 4E) Fig. 3

Current design provides

a sensor located on the

spring column tube

which is activated

by a magnetic dise in

the spring assembly.

Existing equipment can

be refitted by mounting

a proximity switch to the

spring column tube.

The switch ia activated

by entering the magnetic

field,

B. Air Cylinder Assist
Pumps (Fig. 4)

For air cylinder pumps
the proximity switch
bracket is mounted on top
of the air cylinder.

Automatic Flow &
Pressure Adjustment

(AF&PA] (Fig. B)

This feature automatically
adjuats the stroke rate and
air pressure to meet vary-
ing operating conditions.
The systemn is available
for new as well as retrofit

pumps,

Controllers

¢ Single pump controller
{std.)

# Multi-range wf contacts
for remote startfstop.

# Synchronization for
2 units in parallel.

# Multi-pump controller

Diaphragm Failure
Moisture Detector

To alert the operator of
sudden diaphragm failure,
a Moisture Detector Probe
can be inatalled above the
diaphragm. Two sets of
contacts are provided.

Automatic Pressure

Control System

{Patent 5,252,041)

Designed specifically for
feeding a plate and frame
filter press. System continu-
ously increases the feed
pressure from minimum to
maximum while the flowrate
ia continuously reduced
from maximum to minimum.



Choose any of three check valves.

Type Q: Quick-opening
hall-check valve.

This is the valve supplied
unless another is specified.
It iz an all-around per-
former. A quick opening
yoke permits easy clean-
out and inspection without
breaking piping. Positive
seating of the ball is
assured by gravity and
guiding ribs. Ball seat is
replaceable.

Type B: In-line ball-

check valve.

The valve is highly efficient
hydraulically with flow
passing vertically straight
through. It is used in appli-
cationa where maintenance
ia infrequent. Streamlined
internal design reduces the
potential for material to
clog or hang up. Positive
seating of the ball is
aasured by gravity and

line pressure.

Type F: Flap-check
valve.

This valve is recommended
when it is necessary to
pass large, pipe-size solids
without clogging.
Removable cover and flap
permit inspection and
cleaning without breaking
piping. A special elastomer
disc is installed on the flap
to ensure sealing, reduce
noise and increase life of
the valve. Flow ia straight
through.




How to size and specify the right pump for your particular job.

To properly size and specify the correct
0ODS Pump for a given application,

there is certain basic information required:

# |a positive suction head available?

# What is the maximum discharge head?

# What is the peak and normal capacity?

® What is the maximum suction lift?

# What is the slurry characteristic?
(Specific gravity of liquid and solids
and Viscosity).

# What is the slurry temperature?

The answers to these guestions will
dictate how your pump is to be built.

Selection

Step 1: Pump Model Selection.
Consider pumping requirement, slurry
viscosity and specific gravity, and suction
conditions. Mote that higher specific
gravity slurries require greater suction
lift capability than water.

See chart on the upper right.

Step 2: Material Selection.

Material of construction is selected based
on slurry characteristics — corrosive,
abrasive, temperature.

See chart on the lower right.

Step 3: Air Bequirement.

Determine the air requirement based on
pumping capacity and discharge need.
See performance data on page 12/13.

Step 4: Control Selection.
Specify manual or automated
control system.

Limitations.
Maximum working pressure....... 100 psig
Maximum hydrostatic pressure...150 psig
Maximum operating temp....200°F

{94°C} with Hypalon lining.
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Pump selection guide

Up to 10 ft lwatar)

Air
Baaic | Spring |Cylindar
pump | asaist | assist
Flooded suction
Loww viscosity \f(
Medium viscosity v
High vizscosity
Suction lift

10 ft up to 20 ft {water)

N N L NN

Diacharge head
above 185 ft v’{
Electric contrals \f( v'{
Material selection guide

Pump Available Materials
parta of Conatruction
Hypalon
MNordel {optional)
Diaphragm | Meoprens (optional)
Viton A {optional )
Cast iron unlined
Cast iron lined with Hypalon {opt.)
Cast iron lined with Mordel
Casing {optional )
Bage tee Cast iron lined with Meoprane
Q-valve {optional)
318 5/5 unlined loptional)
Cover Cast iron
Flap valve Cast iron
318 5/5 (optional)
Cast iron lined with Hypalon
In-line walve | Cast iron lined with Nordel

{optional )




Guide for chemical resistance of ODS pumps.

Chemioals and Solutions
Apetio anid

Acetio acid, glaoial
Bostio anhydride
BAostons

Aluminum ohloride
Aluminum sulfate
Armmonia, anhydrous
Armmoniurm yd roside
Arviyl acetats

ASTM ail Ma. 1
Asphalt

Barium hydroside
Bamr

Besnzane

Borio Acid

Bromina, anbydrous liquid
Butanis

Caloiurm ohloride
Caloium hydroxide
Caloium hypeahlorite, § - 20%
Carbon bisulfids
Carbon tetrachloride
Chlorobsrzane
Chlarafarm

Chiromio aoid, 10 - B0%
Citrio aoid

Copper ahloride
Coppar sulfats
Cottonssed oil
Creoaots oil
Cyolohesosre

Ethryl aloohal

Ethryl ohloride
Ethylane ghyeal
Ethiylane cxide

Ferrio chlorids
Formaldshyds, 407
Formia said

Gasaoline

Glue

Ghyosrin

n-Hexans

Hydrechlorio soid, 208
Hydrofluorio acid, TH
Hydrogen paroside, 80%
Hydrogen sulfide

RATING KEY
A Fluid hae liths or no effact

C. Fluid haws sevars sffsct
= No svaluation

Hypalan MNardel Viton

& & c
B B c
A A c
B A c
A A A
A A A
B = c
& & &
c A c
A c A
B = A
A A A
& & A
c c B
& & &
B c A
A B A
A A A
A A A
A A B
c c A
c c &
- - A
c c A
A c A
A A A
A A A
& & A
& B &
c c A
c c A
A A A
c B A
A A A
& & &
A A A
A A c
B c A
A A A
& & A
& c A
& = &
A c B
A - A
A A B

B. Fluid has minorto moderates sffaot

Chemioals snd Solutions

lscolans

lsopropyl aloohiol
isopropyl sthar

JPE Fusl

Kercasne

Lacquer sobrerts
Lactic acid

Linse=d oil
Magnesium chloride
Magnasium hydraxids
Methyl aloohol

Methyl ethyl ketone
Methnylens ohloride
Minral il

Naphtha

Naphthalere

Nitrio said, 30%

Nitrio aoid, red fuming
Nitrobenzens

Oileio acid
Parohlorosthylans
Phencl

Phaosphiaria said, 20 - 70%
Piokling =said
Potassium diohromate
Potassium hydroxide
Sea water

Sodium hydroides
Sodium hypoohlarits
Sodium peraxide
Soybean oil

Styrene

Sulfur, moltsn

Sulfur, tricxide
Sulfurio soid, 6 - 108
Sulfurio aoid, 0%

Sulfurio moid, fuming [20% olsum)

Sulfurcus acid
Taolusne
Trichlorosthylens
Trioresyl phoaphate
Trisodium phosphats
Tung wil

Turparting

Hylena

Zino ohloride

Hypalen Mardel Witsn

Py 02 Poe 02 62 O3 P oy P P 02 P 02 P P oPe Pe Pe e B B P oo o3 @O0 0B 00 o0 EPEDRRDRPODODER
PR I e I T I T o T = R R O i e R O N T = R T R T = R T = I R I = R R R
Do Po Pu Pe e e De O P Po Pe Pe e e Pe P Pe O €3 Pe e e P P e e @O M@ @ e P P e @ 3 @ P Be e D o3 e P 03 e e

Al ratinge are at room tem perature unless specified.

It i always advisabls to test the rmatsrial undar
aotual ssrviom oondtions before spsoifioation.
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Performance Data
Spring Assist 0DS Pump

The capacity of the ODS pump depends
upon its size, style and stroke rate.

The performance data tabulated is for
water with flooded suction and Quick
Opening Ball Check Valves.

Model 1145, 25, 2BS

Spring Assist, 0 Ft Suction Lift

&

Air Consumption (SCFM)

1-1/2"

um

o =0 40 B B0
Discharge Presaure (PSI)

Meodel 3E, 4E

T

Spring Assist, 0 Ft Suction Lift

Baseline:

1. Water temperature at 60°F

2. Maximum performance at 100 PS|
regulator setting

3. For lined pump max. performance
iz 10% leas

Model 1145, 25, 2BS

Spring Assist, 10 Ft Suction Lift

&
- o]
=
L [
R coca
i » L2
E L1
E 11

#
:§ ] _-P""FH
< '.:f ::-ﬁ

1-1 mp

0 10 20 E] 4 B

Diacharge Pressura (PS1)

Model 3E, 4E

Spring Assist, 10 Ft Suction Lift

120 = 120 =
Rt | | ren ] g u
ny; - o[
ﬁ Tt E \ ,{Q
@ a0— @ » ™ ‘e
: 5 8
B a0 E B0
E c 2 e
]
‘E a0 5 a
q 3 1,
10 70 o 10 0 a0 [5] 3] B0

= ET] T 3] 7]
Diacharge Prassure (PS)
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Dizcharge Presaure (PSI)




Performance Data
Air Cylinder Assist ODS Pump

The capacity of the ODS pump depends
upon its size, style and stroke rate.

The performance data tabulated is for
water with flooded suction and Quick
Opening Ball Check Valves.

Model 3C & 4C

Baseline:

1. Water temperature at 60°F

2. Maximum performance at 100 P51
regulator setting

3. For lined pump max. performance
iz 10% less

Cylinder Assist, 0 Ft Suction Lift

TR
E - LT
Eé - [#"Pump] |
E - ] 3" Pump
L]

§ =

20
. =]
=

40

0 [ 20 a0 40 5] ] 70 i ]
Diacharge Pressura (PSI)
Model 3C, 4C
Cylinder Assist, 10 Ft Suction Lift

240 :n:]nr,rwn-lp.l
— [4° Pumnp|
£ 3]
E 180
E 3" Pumn ||
E’ 120
E]
§ af
£

&0

o [ E3] ES] [3] B B 70 7] w0

Discharge Pressura (PSI)
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Dimensional Data
This data tabulation is for the three types of check valve arangements and the three
atylea of ODS Pumps so as to assure the proper installation of the complete pump.

Tuﬂm 0 'y P!II-'||:I. zizg 1YW : B 2 4
s . a Hg 0 1T T 2184 2305
Quick-Opening ¥ mm GOS8 440 440 BR4 GGG
Valye in___ 4k GOW GO 0% B
alve HEE mm 1180 1775 1776 1267 1200
Arrangement Hax T ] 6 7% |
! _mm 240 __ Ve1_ 18
He o i 17 BR 6% 4% R
mm 306 419 418 £22  B22
F inlst {outletl 2 ] 302 C] i
T ] T8 T4 TR 0
[ FHe 4  mm 220 377 340 460 483
B e 108 T8 T
b mm 288 280 280 346 400
l 44 m I = T&a TR e
E mm 343 420 420 B0 G40
Pumpeize 1% 2 i 3 i
Type B 1 g 13&;? 1115?5 11;5?5 2;;15 EE'.;:";"‘
In-Line Valve — on - -
in 39% 60w B 491 R
Arrangement HeeE mm 010 1775 1776 1357 1200
q
He in
Hase mim
He e il 11 % 6% 4% 4%
mm 306 419 418 £22  B22
- Finlet foutlet] 1% ] 32 3 ]
n e 1058 Tih B oW |
& mm 288 327 327 464  48E
Hu hoom T 4] i e 1% |
mm 184 R4 3BEIZE4) 202 3TE
i 17 I 1% 1s bR
N R  mm 85 106 108 124 140
— 3 —
1 LM
Pumpsize 14 2 2B 3 1
Type F in W 1T 171 1 1%k
Fllﬂ Check Hi mm 386 440 448 ERR  GOO
ap-ihec twe M W 60k 60w W% 51k
Valve % mm_ 0101775 1775 1257 1198 |
b £ 1%
Arrangement s B 188 1210
n 17 Bk 30 4 4%
He mm 306 419 418 £22  B22
r F inlst {outlet] 112 Z 302) 3 ]
n T Ik & T 9%
E & mm 306 318 444 375 460
hM 5 TiE T T 5w |
mm 305 318 318 376 480
n 7] ] ] E bB&
© mm 95  10R 10B 124 M0
3 —ad *Flanges are 1254& ASA FF. Holes straddle centerline
q—h—-l SUB B = Basio pump

C = Cylinder assist
£ = Hize 11, 2 2B Spring aseist
E = Siza 3, 4 Spring asaist
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How to install your ODS pump

Location

Locate pump to have as
short as possible suction
line. Allow ample space
for inspection and
maintenance.

Air Header

Air pressure in pump
should be set at 15 psi
above the discharge head.
Inatall air strainer/filter
close to solencid to protect
air valve from loose pipe
scale and other impurities,
Install air pressure
regulator and filter/strainer
in accesaible location.

Lz air chamber{s) to
dampen surges due to
high inlet or outlet
pressures to prevent
water hammer.

Noise
Muffler on air exhaust will
keep operation quiet.

Foundation

Use anchor bolts into
concrete column. Size
stand to provide full
support for base tee and
to absorb vibration.

Solenoid Valve

Solenoid valves must be
mounted upright. When
handling toxic or corrosive
material, locate solenoid
valve at a higher elevation
than the inlet pressure
head.

Flanges
All flanges are 125#A5A FF

Alignment

Pump should be horizontal
and firmly mounted.
Piping should be properly
aligned and separately
supported to prevent
strain being transmitted
into check valves and
pump.

Piping

Size suction piping equal
to, or larger than, inlet
slurry valve. Avoid loops
in piping and sudden
changes in diameter,
With two or more pumps
discharging into same
header, arrange piping
8o that entry is by means
ofal
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Pulse Transfer Thickening.
Another significant advantage of the ODS pump.

Dorr-Oliver's remarkakble
003 pump does things to
improve sludga handling
that no other pump can do.
Wa call it “Constant peak
velocity pulse transfer
thickening”.

It is a concept in pumping that
ands dilution of most sludgas.
In other words, no mattar
how much the pumping rate
is reduced, ODS pumps
continue to delivar constant
paak scouring valocity.

They work on most sludges
including municipal sewage,
primary clarifier underflow,
aerated biological wastes,
digested sludges and the like.

ODS pumps provide constant
pumping valocity at all
pumping rates. Pumping
rates are matched to sludge
accumulation rates. The
result is an uninterrupted
chain of operating banafits,
improving all unit oparations.

For more information,
contact:

Dorr-Oliver
Pump Products
609 Hamilton Street, Suite 2
Allentown, PA 18101
Tel: +610 740 1015
Fax: +610 774 0233

APPLICATION: Primary shudge

AHAEROBE
DIEESTER
ODS PUMP
—3>
sLUDGE
DISPOSAL

APPLICATION: Final clarifier sludge after rotating biological contactors

ROTATING. | INFLUENT
BIOLOGICAL —
CONTACTOR EFFLUENT
FINAL CLARIFER

OOE PUMP

SLUDGE
DISPOSAL
APPLICATION: Waste activated sludge
SUPERMATANT P
RETURN SLUDGE
[12-0.9% CONBITENDY EFFLUENT *
I » 1
EFFLUENT
AERCEK
@ DIGEETER
WAS .
ODEBUMP | PoRar

represenTATvE: REPRESENTED IN CANADA BY:
ICR Water Technologies Inc.
3200 Memorial Avenue, Suite 101
Orillia, Ontario. L3V 5X6

Phone or Fax to: 888-281-7774

DORR-OLIVER

Bull=tin ODS-1



