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Dean Pump® Series R4000
Centrifugal Process Pumps
 Capacities to 5000 GPM (1135 m3/hr)

¢ Heads to 800 feet (245 m)
* Pumping temperatures to 850°F (454°C)

Working pressures to 500 PSIG (3445 kPa)
Experience

Dean Pump is recognized as the industry leader in the design and manufacture
of horizontal hot oil/hot water centrifugal process pumps used extensively in the
following industries: chemical and petrochemical plants, power plants, plastics, heat
transfer OEMs, commercial (hospitals, universities, laboratories), government facilities,
pharmaceutical, and food processing.

Dean Series R centrifugal process pumps are designed to insure long, continuous
service life at low cost. Each phase in the production of these pumps is meficulously
monitored by an independent quality control department.

Pump Sizes
The Dean Series R pump is an end-suction, center line supported, back pull out design
regularly available in 27 sizes and divided into four size classifications:

e the R4140 Series in 17 sizes
o the R4170 Series in 3 sizes
e the R4180 Series in 5 sizes
o the R4240 Series in 2 sizes

Materials
Standard materials of construction include carbon steel and 316SS. (Standard
Materials of Construction chart is available on Page 3).

Parts Interchangeability

The Series R provides the ultimate in standardization. With wide parts interchange-
ability among pump sizes, fewer parts are required for inventory. A complete stock of
spare parts is readily available from Dean Pump or its network of stocking distributors,
thereby reducing shipping time to a minimum.

Shaft Sealing

Dean Pump offers a broad line of mechanical seals and standard packing sefs to solve
the most difficult sealing problems. Jacketed standard bore (stuffing box), and large
taper bore, seal chambers are available for specific applications.



MECHANICAL DESIGN SPECIFICATIONS

Direction of Rotation (Viewed from Coupling End) .. ................. ... CCw _
Casing Thickness, Minimum ... ... ... 5/16" STANDARD MATERIALS OF CONSTRUCTION

i " Part No. Part Name Carbon Steel 31685

Corrosion Allowance . ......................... S 1/8 o) 50!
Impeller — Standard ... ... ... Single Plane Balanced

. i 3 Impeller C.l. (1) 316 (3

Optional Exfra . ......... ..o Dynamically Balanced 4 Impeller Koy Steel (2] 316 (8
Flanges — ANSIRafing . .. ... Class 300 5 Casing Steel (6) 316 (3

Facing ... Standard Raised Face gé g‘“i"q Emi”,\fluq Steel 2)3 I [5)3 6(8

. . . asing Stud Nut tee
. .Ophoncl EXtra ..o Ring Type Joint D) Casing Siud Steol (4)

Finish .. 125 Ra *6 Casing Back Cover Ring Iron (7) [ 316(3)
Seal Chamber & Bearing Housing Jacket Pressure, Maximum . .......... 125 psig 67A gquinlq ginq Iron (7) - [ — 316 (3)
Suction Pressure, Maximum . . . .Max. Working Pressure Less Pump Developed Head A BLIT‘S Eyepz])cilerl.evel ndicator Sieol -&(GIZ:ss

7G Spacer to Bearing Housing Capscrew Steel (2)
R4140 | R4170 R4180 | R4240 9 Bearing Housing Foot C.I. (1)
Horsepower Rating — Maximum *10 Shaft Sleeve 316 (8)
@ 3500 rpm 100 200 250 - *10K Shaft Sleeve Key 304 (9)
@ 1750 rpm 40 100 125 300 *12 mpeller Bolt (Nut on R4170) Steel (2) 316 (8)
P
@ 1160 rpm 25 _ 75 200 *12A mpeller Washer Steel (2) 316 (8)

Bearings, Type Ball Bearings, Oil Lubricated *12B mpeller Lock Wcsher 316 (8)

Thrust Bearing (Angular Contact Pair) 7309BG | 7311BG | 7312BG | 7317BG *12C mpeller Washer Pin 304(9) [ 316(8)
Radial Bearing 6309 | 6311 6312 | 6316 13 Seal Chamber Gland 316 (8)

Approximate Oil Capacity of Bearing Housing | 41 oz 36 oz 64 oz 120 oz Packing CGland Steel (6) 316 (3

Seal Chamber Dimensions (Large Taper Bore] 14 Gland Stud Steel (4) 304 (9
Length (Depth) 30 30 41/ 475" *]5 Gland Nut Steel (5) 304 (9
Inside Diameter (Bore Diameter) 31/2" 37/8" 41/4" 5" 17 Lantgrn Ring C.l. (1) 316 (3

Shaft Sleeve Diameter 13/4" 21/g" 214 3 22 Casing Back Cover Steel (6) 316 (3

Standard Bore (Stufing Box) Dimensions **22A Bucl'< Cover'to Cradle Cap Screw Steel (2)

Length (Depth) 3" 3" 37/8" 41/8" . 25 Radial Bearing —
Inside Diameter (Bore Diameter) 21/2" 27 /8" 31/4" 4" *25A Thrus_t Be"”"q_ —
Shaft Sleeve Diameter 13/4" 21/8" 21/4" 3" *26 BGU””Q Housing Cl.
Lantern Gland Width 5/g" 5/g" 3/4" 1" *27 SquAqu Cl.
Lantern Gland to Open End of Stuffing Box 11/2" 11/2" 11/2" 23/8" - 28 Seur!nq End Cover C.l.

Packing Size, Square 3/g" 3/g" 1/5" 1/5" 28A Bearing End Cover Cap Screw Steel (2)
Number of Rings with Lantern Ring 6 6 6 6 29 )UM' Steel (10] [ 316 (8)
Spacing 3G3 3G3 3G3 3G3 *31 hrust Bearing Lock Nut Steel (2)
Number of Rings Lantern Omitted 7 8 7 8 *31A hrust Bearing Lock Washer Steel (2)

Pump Shaft Dimensions *54 hroat Bushing CL() [ 31618

Span Between Bearings G to ¢ 6" 515/16" 81/4" 103/16" *56 Casing Foot C.L (1)
Span Between Radial Bearing G and Impeller € 8" 83/16" 103/4" | 125/16" S56B Casing Foot Dowel Steel (2)
Diameter at Coupling 11/8" 15/8" 15/g" 23/g" *758 Retaining Ring [All Except R4240) Steel
Diameter Between Bearings 21/g" 25/g" 23 /4" 4" *76 Labyrinth Seal—Front Bronze & Viton t
Diameter at Impeller 11/g" 11/4" 11/2" 21/4" *76A Labyrinth Seal—Rear Bronze & Viton 1

/D" 77 Casing Gasket Grafoil (11)

Sleeved 101 44 78 36 *77B End Cover Gasket Buna (14)

Solid 55 27 26 23 *80 Bearing Housing Vent —
*83 otor Support (C Face) C.l. (1)
5 - -

MATERIAL MAXINUM PUMPING TEMPERATURE | HYDROSTATIC TEST PRESSURE s mpe et fina—fack [3ational S @ 1 3168
CLASS WORKING PRESSURE | MINIMUM MAXIMUM R4140/R4170 | R4180/R4240 95A Mechanical Seal Stationary —
40t 500 psig @ 650°F -20°F  [800°F @ 350 psig 850 750 95B Mechanical Seal Rotary —

S i *109 Qil Cooler SS Tubing with Steel Fins
50 500 psig @ 100°F -20°F  [850°F @ 305 psig psig psig
1 Carbon Steel with Cast Iron trim. Also available with 316SS trim. MATERIAL SPECIFICATIONS (REFER TO NUMBERS IN PARENTHESES)
1) Cast Iron % AlSI—304SS
WARNING: Use the “Allowable Working Pressure VS. Pumping Temperature” chart (below, 2| Alsl 1020 Alloy Steel —125,000 TS. 100,000 YP .
right) to determine the allowable working pressure at any allowable pumpage temperature for i iCS?SASIZ)AEEQAM#QZ%S%%XS\FBM H ﬁ’:ﬂﬁg 7 Registered rademark of Union Carbide Corp.
5 . ), | per
the material of construction selected. 5 ASTM #A194 Grade 2 Secl 13) Fibre Sheef — Non-Asbestos Fibre
6] ASTM #A216 Grade WCB Cast Steel (20 + 800°F | 14) Buna N Rubber
7) Hardened Iron 15] Steel Finned, Stainless Steel Tube with Steel End Fittings
Seal Chamber Temperature VS. Pumping Temperature 8 AS—3165S 16) Ducfile Iron — ASTM-A536 Class 65-45-12
with respect to the GPM of cooling water flowing through
the cooling jacket surrounding the seal chamber.
SEAL CHAMBER PRESSURE - R4000 SERIES PUMPS
PUMPING TEMPERATURE — °C. **With Impeller Balance Holes—Seal Chamber Pressure Equals Pump Suction Pressure Plus .06 x Pump Developed Pressure in PSI
Without Impeller Balance Holes—Seal Chamber Pressure Equals Pump Suction Pressure Plus .75 x Pump Developed Pressure in PSI
100 150 200 250 300 350 400 450 Pumps are normally furnished with balance holes
5 — | | | | | | | | 180
min ¢ |
- P AN 160 R4000 Series Pumps — Allowable Working Pressure VS Pumping Temperature
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t Registered Trademark of the E.I. DuPont Co.

* Denotes parts inferchangeable in all pump sizes of same type.



. CASING COVER

Jacketed standard bore or large taper bore. Designed
to provide the best environment for the specific
application and service conditions.

. INTEGRAL ONE-PIECE CASING FLANGES

Flanges dimensioned according to ASME/ANSI B16.5
Class 300. Raised face flanges are standard. Ring type
joint flanges (Class 300) are available as an option.

. SEALING FLEXIBILITY

Choice of packed box or mechanical seal. Wide range
of sealing arrangements (inside/outside, single/double,
balanced/unbalanced, etc.) available to meet specific
application and service conditions.

. CLOSED IMPELLER

Allows thermal expansion of the pump shaft at high
pumping temperatures without inferference of the impeller
with the casing or the casing cover. Keyed to shaft with
positive locking device. Replaceable wear rings opfional.

. SHAFT SLEEVE

Replaceable “hook type” shaft sleeves provided as
standard. Allows replacement of the wearing surface
without having to replace the pump shaft or the bearings.
The design allows the shaft sleeve to expand thermallly,
independent of the pump shaft. The standard sleeve
material is 316SS. Sleeves of dlloy construction,
hard-facing, hardened chrome 11-13%, or ceramic
coatings are available as options. Solid sleeveless shafts
are also available.

. CENTERLINE CASING SUPPORT

The pump is supported at the horizontal centerline of the
casing so that the thermal expansion of the casing will not
affect the shaft alignment.

. CASING FEET

Three different foot designs are available. The standard is
a “yoke” design, available on R4140/4170 only, which
allows the pump to fit on an ASME/ANSI B73.1
baseplate (as well as Dean’s “Economy” baseplates).

|//

The second “pedestal” design allows for mounting on

APl-type baseplates.

The last design is a “water-cooled” pedestal design
(as shown) used specifically for severe service conditions
and applications.

. COOLING PIPING
Optional tubing (as shown) connects the “water-
cooled” pedestal design with the casing cover jacket.

Also available is optional tubing that connects the
casing cover jacket with the finned tube oil cooler,
and/or tubing that connects the cooled pedestal feet
with the casing cover jacket.

\




b

10.

11.

12.

13.

14.

HEAVY DUTY SHAFT AND BEARINGS

Carbon steel pump shaft (316SS optional) is
designed for a maximum deflection of less than
0.002” (0.05mm) at the mechanical seal faces. The
duplex mounted angular contact thrust bearings and
the single row, deep groove, radial bearing are sized

for a 2 year minimum life and a 10 year average
life.

STANDARD LABYRINTH SEALS
Rugged bronze construction with Viton® O-rings.
Magnetic face sedls are also an option for all pumps.

LUBRICATION OPTIONS

Oil bath lubrication is standard. The extra large oil
reservoir is designed for cooler bearing operation.
The bearing housing is set up to accommodate oil
mist lubrication and grease lubrication as avail-
able options. The finned tube oil cooler is provided
as standard, to directly cool the oil for lower
bearing temperature.

FILL PLUG

Easy access to fill plugs supplied on both sides of
the bearing housing. Designed to minimize the
possibility of overfilling.

ONE INCH OIL SIGHT GLASS

Allows for simple and easy monitoring of oil level
and condition. The sight glass can be installed on
either side of the bearing housing, in the field, for
best location and ease of viewing. A combination
automatic (bottle) oiler/sight glass is an available
option.

BREATHER VENT

A filtered bearing housing breather is standard. An
optional expansion chamber is available that is used
with the optional magnetic oil seals when a sealed
bearing housing is desired.

. PILOT AND BOLT HOLES

The bearing housing of the R4140 is supplied with a
pilot fit and four bolt holes at the motor end. The
holes allow for mounting of the telescoping coupling
guard. The pilot fit also allows for use of an optional
“C-Face” motor support. The support permits self-
aligning of the motor shaft to the pump shaft.



DEAN PUMP® R4000 WITH SEAL CHAMBER COOLING AND BEARING FRAME COOLING
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DEAN PUMP® R4000 WITH LARGE TAPER BORE SEAL CHAMBER

YIGWVHD TVIS 09 ¥3dV1 IO¥V1

(jpuoydo aip
s|ojsapad pajood Jojpm)
Jaquinyd |pas pajunow auipiajua)
ai10q Jadoy abip| Buyuaa-jjos
19]j00d mo aqn}
pauuy swn.y bulibag
sBuibaq ysnayy poju0d
JojnBup pajunow xajdng
oz dund o 04 NI
|ouoydo sjpas u__o.._wc_z WWI D
*PADpUDS s|3as YuLAqo]
paop! [P3s YulAq @ —
= (AR
R VoL LUl TG
1Ll
JUBA Joypaiq
padayjy ‘pajunow doj
< s
9A99|s HoYs T /

(uoydo a|qpILAD uD s!I
§9)spb uoissaidwiod pajjony
-uo> ‘punom |p.aids) ja3spb
uoissaidwod pauyuod Ajjnyg

I— sabBup}y 230y

/ pasini ‘00 $s0|)

ad1A9p Bunypo)
™~ Jojjodwi aAyisod

(p4opuDpy)s 210
sBuis Joom Buisn))
umoys Buu soam
Jojleduwi jpuoydo

sazis 19b.p| uo
sBuisod ajnjoA s|qnoq

twﬁbuv_oo_-_t
.IU-.—m [} \

pakay Ugjjactu pasopua oBIoydsip aulpiejue
pa3upjoq Aj|polNDIPAH doy “uoydns-pug



*9|qP|IPAD os|p 310q Jadoy abip]
*|p3s |p21ubypaWw sy} punoio
paipuaduod yaxpol Buijood
13j00> mo aqn} Jaquioyd [pas juaidiyd AlybiH
pauuly swpyy Bulipag

sBuLibaq ysnayy yooju0d
JojnBup pajunow xsjdng

e e
-

]

(jpuoydo aip
s|ojsapad pajood Jajpm)
Patunow auipiajua)

(uoydo 9|qp|ILAD uD s
§2oyspb uoissaidwod pajjoy
-uod ‘punom |o.ids) joxspb
uoissaidwod pauyuod Ajjng

/.

—

= sabup}y 230}

.:ue_mn_E_..m w;m 2
4oys Jojoiu ayy jo Buiubip
-jjes sapiroid ‘pioddns
Jojow ,a304-),, |puoydo

2 ‘
1 pasioa ‘00g Sso|D
L}
I .~ =%
e BB
]
1r ) Faak Y 2
- )]
I — = g
] - ad1A0p Bunpo)
|—V JL ~ Js9jjodwi aAyisod
L RSN 7
Cisseeis
== = IDPUD)S 91D
ﬂ \ \ = sBuus A.__"_.um\,w Buisn))
= umoys Buu Joam
_:_ Jojeduwn jpuoydo
JUaA JayypaIq
pataijy ‘pajunow doj
sazis 1abip| uo
sBuisnd 94njoA s|qnoq
9A93[s YoYs
ey AN
*sazis dwind ||o 1oy 4oys o} \
|ouoydo sjpas dyauboyy paAay| “sojjodwi pasopus
*PDpUD)s s|oas YiuLAqo] 25uD|nq Aj[R2i|NDIPAY aBupypsip suljiejuad
pasupjoq AfjRoljnDIp. 1P ou
doj “uoyons-pug



R4140

R4170

Pump Size

Pump Size

1x3x8.5

1.5x3x8.5

2x3x8.5

3x4x8.5

4x6x8.5

1.5x3x10

2x3x10

3x4x10

4x6x10

1x2x11.5

1.5x3x11.5

2x3x11.5

3x4x11.5

4x6x11.5

1.5x3x13.5

2x3x13.5

3x4x13.5

1.5x3x13.5

2x3x13.5

3x4x13.5

R4180

Pump Size

4x6x10

6x8x12.5

2x4x15.5

3x4x15.5

4x6x15.5

R4240

Pump Size

6x8x15.5

8x10x15.5

Casing covers with jackets and large taper bore seal
cavities are available on all pumps. Bearing housings with
finned tube oil coolers are standard on all pumps.




Two Pole Motor

Capacity Cubic Meters Per Hour 2900 RPM - 50 Hertz

25 50 75 100 125 150 175 200 225 250 275
800 1 1 1 1 1 1 1 1
- 160

700 i)
£ L1400 S
= =

600 o
% - 120 L?

' =
= 500 2
o= - 100 o
S K
L 400 (]
on - 80 v
] 2

D
: 300 L0 =
= =
= g
_._E 200 L 40 :_:
2 2
100 - 20
00 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
Capacity U.S. Gallons Per Minute 3500 RPM - 60 Hertz
Four Pole Motor
Capacity Cubic Meters Per Hour 1450 RPM - 50 Hertz
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JACKETED STANDARD BORE LARGE TAPER BORE
(STUFFING BOX) SEAL CHAMBER SEAL CHAMBER

R4144
R4148
R4174
R4178
R4184
R4188
R4244
R4248

¢ Designed to remove heat from the sealing device only.

1

R4146
R4176
R4186
R4246

* Designed to remove heat and vapor out of the seal chamber and
away from the seal faces.

WORKING PRESSURE VS TEMPERATURE

WORKING PRESSURE — PSIG
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-50

used to determine the allowable working pressure at any allowable
process fluid temperature for the material of construction selected

PUMPING TEMPERATURE — DEGREES (.
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