Model UCF

IMO Model UCF pumps are positive displacement,
rotary, screw-type pumps designed and engineered
for excellent suction capability over a wide range of
fluid viscosities. Flow rates (120 to 800 GPM) are
proportional to rotating speed when the pump is
operated within the recommended pressure range
(up to 175 PSI). The self-priming design permits
both evacuation of air filled inlet lines and repriming
if suction is lost.

The unique IMO design — only three moving parts —
is the key to the Model UCF pump performance. A
precision bored housing encases the driven screw
(power rotor) and intermeshing sealing screws (idler
rotors). The accurately machined idler rotors con-
form perfectly to the threads of the power rotor and
to the housing bores, confining the fluid in a succes-
sion of closures or cavities. As the screws rotate, the
fluid is moved axially from the inlet port to the out-
let port in a continuous, uniform flow. This uniform
axial flow results in a minimum of fluid pulsation
and extremely quiet operation.

The rotating idler rotors generate a hydrodynamic
film of fluid which supports the idlers in the housing
bores and prohibits wearing contact. The strength of

Applications

Model UCF pumps are designed to meet the require-
ments for low pressure, high flow rate hydraulic,
lubricating, and fuel oil applications. These units
have been widely utilized in power plants, mechani-
cal transmissions, and lubricating oil systems —
wherever high performance and reliability in a
compact design are required.

Typical applications are:
Lubrication of diesel engines, gas turbines, steam

120-800 GPM Up to 175 PSI

this film is based on fluid viscosity, pump pressure
and speed. As pressure requirements increase, the
hydrodynamic film can be strengthened by increas-
ing viscosity or speed. Both the flow rate and pres-
sure capability of the IMO pump increase with
speed; thus higher speeds generally result in better
performance and longer life.

The Model UCF is designed so that the rotor set is
lubricated by the pumped fluid and all axial and
radial loads on the rotor set are supported by a
system of thrust and journal bearings. This IMO
design feature extends pump life and assures the
quiet and trouble free operation for which IMO
pumps are known,

The simple, compact design of the Model UCF
pump permits fast, easy installation, low mainte-
nance, and ease of repair. Periodic inspections can
be made without removing the pump, and routine
maintenance can be performed without disturbing
system piping,

The Model UCF is available as either a face or foot
mounted unit in seven basic flow steps with an
integral relief valve. It is available as either a bare
pump or complete pump/driver assembly,

turbine/generator sets, reciprocating and centrifugal
compressors, transmission gears, large centrifugal
pumps, and other rotating machinery.

Circulation of fuel oils, hydraulic oils, transform-
er insulating oil and most petroleum based fluids in
general.

Transfer, Loading and Unloading of clean lube,
fuel, waste and similar type oils in refineries, factor-
ies, storage or settling tanks and lube oil reservairs.




Specifications and Features

CASING ...........oc00u0u-. Pearlitic cast iron.

R EORE: = e v o s s e w o Carbon (mild) steel power and idler rotors, treated for reduced friction and
increased surface hardness.

PUMP INTERNALS ......... Mechanical seal with cast iron seal ring and seat, viton elastomers, and stee|
spring. Regreasable, deep groove type ball bearing, external from fluid flow
path. Entire rotor set is hydrostatically balanced by power rotor balancing
piston and idler rotor set hydrodynamic bearing arrangement on the inlet
end.

OPERATING PRESSURE . .... 175 PSIG normal maximum operating pressure for lube and hydraulic oils.
75 PSIG normal maximum operating pressure for No. 2 fuel oil.
Up to 235 PSIG under approved conditions. Consult IMO.

INLET PRESSURE .......... 55 PSIG Maximum.
VISCOSITY .....vioesisiies 2 cst (33 S5U) normal minimum; 7000 SSU normal maximum.
Consult IMO for applications with viscosities outside this normal range.
TEMPEBRATURE ........... 0 - 200°F as standard, assuming fluid viscosity is within allowed limits.
DRIVE ..........c0vuuun. Direct gear or pulley drive. Consult IMO for maximum speed and radial
force guidelines.
ROTATION ............... Clockwise facing pump shaft. Optional counterclockwise rotation available.
CONNECTIONS ..........0.. Inlet and outlet are ANS| 125 pound FF flanges.
FIETRATION - .ooo i Inlet strainers are required to keep contaminants and abrasives out of pump,

but should be selected with the strainer vendor to prevent pump starvation.
Normally, 25 micron or finer is for light lube oils, and 1/8" - 3/16" openings
for heavy oils is recommended.

RELIEF VALVE ............ Integral relief valve with internal return to suction side of pump available.

FEMNER - coceisissnansnaaa Patented tuner device provided as standard. This is an internal pump valve
that reduces cavitation noise by bleeding a portion of pumpage at discharge
pressure through a variable orifice back to the suction chamber, While not
eliminating cavitation problems due to inadequate Net Inlet Pressure, by
pressurizing entrained air and vapor in the suction chamber, it significantly
reduces noise due to these conditions.

WEIBHYS oocnsisrrn RotorSize | 080 | 090 | 100 | 110 | 125
Lbs.* 280 | 325 | 425 | 490 | 650
*Bare pump in foot mounted execution with relief valve
ACCESSDRIES . ............ Complete mounted pump/driver assemblies on steel bedplate, with or with-

out driprim, and pump/maotor adapters for NEMA “'C” face or metric 1EC
maotors.
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Performance Data

Rotor Size 080N Rotor Size 090N
Speed 1750 RPM Speed 1750 RPM
Viscosity Ditferential Pressure — PSI WViscosity Differantial Pressure — PSI
85U 25 50 75 | 100 | 150 | 175 85U 25 50 75 100 | 150 175
almmls] = |'=] =1 =8« sslem e ] - | - | =] = 18«
150 | 203 | 198 | 197 | 194 | 190 | - | EF 150 | 291 | 286 | 283 | 280 | - | — gE
s | 200204 201 [ 199 [ 197 | 193 | - %g s [ 200|293 [ 288 [285 [283 [278 [ - |53
o | g50 | 208 | 206 | 205 | 204 | 202 | 201 _; O | 650 | 297 | 204 | 293 | 201 | 289 | 288 :E;.
1000 | 208 | 207 | 206 | 205 | 204 | 203 | E = 1000 | 208 | 206 | 294 | 203 | 201 | 201 |§ o
5000 | 210 | 210 | 209 | 209 | 208 | 208 5000 | 300 | 299 | 208 | 298 | 297 | 297
150 | 55| 87 |15 |149 [207 ]| - | 61 10| 7.8 | 121 |64 (208 — | - | 60
200 | 59 | 91 |122 |83 |216 | - | 62 200 | B3 | 127|172 [217 308 | - | 60
E 650 | B1 | 112 |143 |1756 |23.7 269 | 62 E 650 |11.5 | 1650 | 204 | 249 |338 (382 | 63
1000 | 93 | 123 154 | 184 |245 |28 | 63 1000 | 133 | 176 | 219 | 263 |350 [ 400 | 87
5000 |143 | 175 |204 | 234 [295 [331 | 150 5000 |204 | 247 | 293 | 337 |427 | 471 [175
Speed 1150 RPM Speed 1150 RPM
Viscosity Differential Pressure — PSI Viscosity Differential Pressure — P51
85U 25 50 75 | 100 | 150 175 S5U 25 50 75 100 | 150 | 176
BlEmilazl =1 =1 1= | §« nlig]lw] =1 =] =1"'=|E«
50| 130 | 127 | 124 | 122 |18 | - | §8 150 | 187 | 183 | 179 | 176 | 17711 | - | £ 8
g 200132 129|126 | 12a |21 ] - |58| | g| 200|085 |82 179]175] — 53
G | 50| 135 | 133 | 132 [ 131 [ 129 | 128 |E3| | © | eso] 193] 191 ] 189 | 188 | 185 | 184 ﬁg.
1000 | 136 | 134 [ 133 [ 132 | 131 | 130 | 3 = 1000 | 194 | 192 | 191 [ 190 | 188 | 187 |Z
5000 | 138 | 137 | 136 | 136 | 135 | 136 5000 | 196 | 196 | 195 | 194 | 194 | 193
0| 33| 53| 73| 9a[133] - | s0 50| 47| 75 |104 |132 B8] - | 60
L 200) 35/ 66] 76] 96138 ] - | 60 _ | 20[ 48] 79 108137 ]196] - | 60
T | es0| 47| 67| 88108 150|170 | 60 T eso| 66 96[125]155[21.3]243 | 60
wo0| 63| 73] 93 |n3[1s3][177] 60 1000| 76| 105|133 [162 219|252 | 60
5000 | 80 | 100 | 120 | 140 | 180 [ 203 | 104 5000 | 114 | 142 [ 171 | 200 [ 257 | 200 | 110
Speed 1450 RPM (50 Hz) Speed 1450 RPM (50 Hz)
Viscosity Differential Pressure — PSI Viscosity Differential Pressure — P51
S50 25 50 75 100 150 175 S5U 25 50 75 100 150 175
3[w7| 8| - | - | - - 154 s ol 28] - | -1 -1 - 15«
50| 167 | 163 | 160 | 58 | 184 | - |58 150 | 239 | 235 | 231 | 228 | 23| - | B¢
s [ 200168 [ 165 | 162 160 [ 157 ] - 53 g [ 200]241 237 234 | 231 ] 227] - 53
o | eso| 171 | 170 | 168 | 187 | 165 | 184 E} o | 650 2a5 | 243 | 241 | 240 | 237 | 236 .'Eg
1000 | 172 | 171 | 170 | 169 | 167 | 187 | B = 1000 | 246 | 244 | 243 | 242 | 240 | 238 | E =
5000 | 174 | 173 | 173 | 172 [ 172 [ M1 5000 | 249 | 248 | 247 | 246 | 245 | 245
50| 43| 68| 95121173 - | 60 wo| 61 981386 |172]|246] - | BO
L | 20l a6 72] e84 176] - | 60 | 200] 66103 [1a0[177[251] - | 60
T | 650| 63| 89 [115[ 141193 [219] 60 T | eso| 90[127 164 201 ]275[312 | 60
woo| 72| 98| 124 | 150|202 | 228 | 60 1000|103 | 140 | 17.7 | 214 | 288 | 325 | 60
5000 | 110 | 136 | 162 | 188 | 240 | 266 | 118 5000 [ 157 | 194 | 231 | 268 | 342 | 379 | 147




Rotor Size TOON Rotor Size 110L
Speed 1750 RPM Speed 1750 RPM
Viscosity Differential Prassure — PS| Viscosity Differential Pressure — P51
ssu 26| s0| 75 | w0 | 180 | 175 55U 25| 50 | 75| 100 [ 150 [ 175
fmw|an| - | - -1 -5« 04| -1 - T -1 -]%5«
150 [400 | 394 | 390 | 386 | 380 | - | £ & 150 470 | 463 | 458 | 453 | 445 | — |52
Z | 200 [402 | 397 | 393 | 390 [ 385 | — %E s [ 200472 466 [ 461 | 467 | 451 | — EE
O | 650 | 407 | 404 | 402 | 401 | 308 | 308 | E i O | 650 (470 | 475 | 473 | 471 | 467 | 465 .EE
1000 | 408 | 406 | 404 [ 403 | 401 | 400 | S = 1000 | 480 | 477 | 475 | 474 [ 471 | 470 |
5000 | 411 | 410 | 409 | 400 | 408 | 407 5000 | 484 | 482 | 482 | 481 | 479 | a70
150 |10.6 | 166 | 225 | 285 | 404 | - 16 150 |125 | 1956 |2656 [ 336 (4756 | — 6.0
200 |116 177 | 238 | 208 [a22 | — | 78 200 (136 | 208 [ 280 | 352 (486 | - | 60
% 650 160 | 22.1 | 282 | 343 | 466 | 52.7 | 90 5_3 650 | 18.8 | 260 | 322 | 40.4 |64.8 | 620 | 63
1000 (182 | 241 [ 301 | 360 | 478 | 861 | 0.7 1000 (214 | 284 [ 354 | 424 [564 |648 | 8.7
5000 |27.5 | 330 | 308 (458 | 57.7 | 640 | 10.7 5000 | 328 | 309 (469 | 539 679 |763 | 1756
Speed 1150 RPM Speed 1150 RPM
Viscosity Ditferential Pressure — PSI Viscosity Differential Pressure — PS)|
S5U 25 50 75 | 100 | 150 | 1756 S50 25 50 75| 100 | 150 | 176
R EE S = =l = &< 32w 27| — | - [ — | — |&q4
150 | 258 | 252 | 248 | 244 | 238 | - EE 150 [ 303] 206 [ 291 | 286 [ 279 | - | §%
F | 200 260 | 266 | 261 | 248 | 243 | - QE £ | 200305 299 | 294 | 291 | 284 | - £ ¥
© | 650 | 265 | 263 | 260 | 250 | 256 24 |E3 @ | 650 312] 308 | 306 | 304 [ 300 [ 208 | E 3
1000 | 267 | 264 | 263 | 261 | 250 | 268 | B 1000 | 313 | 311 | 309 | 307 [ 304 [ 303 | B«
5000 | 269 | 268 | 268 | 267 | 266 | 265 5000 | 317 | 316 | 316 | 314 | 313 | 312
150 | 64| 103|142 181260 - | 60 150 725|121 (167|213 (305 | - | 60
| o[ 69| 110150190270 — | 80 o |200[ 81]129[176] 224 [318]| — | 60
T | 650 83133173 (213204 [334| 60 Z | 650109 166 | 204 | 25.1 |346 393 | 60
1000 |104 | 143 | 182 [ 221 [ 300 [ 347 | 6.0 1000 (123 ] 169 [ 215 26.1 |353 | 408 | 6.0
5000 |15.6 | 195 | 234 | 273 | 352 | 399 | 120 5000 | 184 | 230 | 276 322 [414 468 | 110
Speed 1450 APM (50 Hz) Speed 1450 RPM (50 Hz)
Viscosity Ditferential Pressure — PSI Viscosity Ditferential Pressure — PSI
ss5U 25 50 75 100 | 150 176 850 25 50 75 100 | 160 | 178
n(ag|] - -] = =15« a6 | - | - | - [ - |5«
150 |320| 323 | 318 | 36| — | = EE 150 | 386 | 379 | 374 | 369 | - | - EIE
g | 200]331]1 3261 322)318[314] - | 8| |z | 200[ 38| 383 378 | 374 | 367 | - PR
] mmmmmaﬂ?mE; g mnmmmm:*mmsg,
1000 338 | 335 | 334 [ 332 | 330 | 329 | B« 1000 | 397 | 394 | 392| 390 | 387 | 386 | S
5000 | 341 | 330 | 338 | 338 | 337 | 336 5000 | 400 | 399 | 308 | 397 | 396 | 395
150 | 86| 137|188 |238] — | — | 60 150 [104] 180 [221 | 280 - | = [ &0
_ | 200]02[143103]|244]|346| - | 60 o | 200)108]| 168 |227| 287 [a00 | - | 60
T | 660 125|176 227|277 3798 [ 428 | 60 | 650 147|207 [ 267 326 446 | 505 | 60
1000 (143 | 194 | 244 | 295 [ a00 | 447 | 73 1000 (168 | 228 | 288 | 347 |46.7 | 6256 | 6O
5000 [21.7 | 26.7 | 318 | 369 | 470 | 52.1 | 16.1 5000 (255 | 316 | 374 | 434 [563 [613 | 147

For conditions between listed values, interpolate between those values. For conditions not listed or off tables, do not inter
polate, Contact IMO.

Met Inlet Pressure Required is minimum pressure abave vapor pressure at pump inlet to prevent cavitation. This assumes that
the fluid iz air and gas frea.

For BHP values at viscosities below 150 S5U, use values listed for 150 SSU.,
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Performance Data

Rotor Size 125L

Rotor Size 110N




Rotor Size 125N
Viscosity Conversion Data

3z
4
40
50
60
70
BO
a0
100 856
1600 318 128
200 43.0 170 18.90
250 538 212 2345
300 64.6 254 280
400 86.2 a3 ara
500 108 423 862
600 130 614 508 554
700 151 7.1 582 846
BOO 173 B10 ar7 738
800 184 1.0 762 B30
1000 216 100.7 896 a2.1
1500 a2 150 1270 1382
2000 432 200 1680 1842
2500 539 50 2120 230
3000 648 300 2540 278
4000 BG2 400 3a3s0 368
5000 1078 500 4230 461
000 1205 600 5080 B3
7000 1510 00 5820 BAE
8000 1726 BOO 6770 737
9000 | 1842 200 7620 829
10000 2160 1000 BABD a2
16000 | 3240 1500 13700 -
20000 4330 2000 18400 -

Absalute viscosity {in centipoises)
Spacific Gravity

Kinematic Viscosity {in centistokes) =

Above 300 S5U, use the following conwersion

1416
131,56 + “API

Spacific Gravity =

S5U = Centisiokes x 4 635

For viscosities beyond the renge shown above, the following approxima-
tions can be used:

Viscosity Units Multiplier

Baybolt Furol ® 10, = Viscosity (85U)
Redwood Standard ® 1,095 - Viscosity (S5U)
Redwood Admiralty = 1087 = Viscosity (SSU)
Engler Dearees ® 345 - Viscosity (S5U)

1. For conditions between listed values, interpolate between those values. For conditions not listed or off tables, do not inter-
polate. Contact IMO,

2, Met Inlet Pressure Required is minimum pressure above vapor pressure at pump inlet to prevent cavitation. This assumes that
the fluid is air and gas free,

3, For BHP values at viscosities below 150 55U, use values listed for 150 55U,

=



Model UCF Dimensions

- i

ANS| 126 Lb. FF o

Suction Flangs
L'—-H—l"

116" D, Pl g it

40 (2-3/4|12x 12
45 |2-3/4|14x14
3-1/8]14x 14
55 |3-3/8|16x 16
60 |3-1/2|18x18

111-3/4] 9-1/2156/8|11-13/16|10-7/16 | 230

11-3/4| 9-1/2|5/8|13-3/4 |11-13/16| 250

12-5/8|10-1/4|3/4 [15-3/4 |13-3/4 300
_ 12-5/8[10-1/4[3/4 |15-3/4 |13-3/4 300
i 15 |12-5/8|7/8 [15-3/4 |13-3/4 300

el e o) Moy Qa6
DM

NOTES:
1. All dimensions in inches, = 1/16 inch, unless otherwise noted,
2. Dimensions R, U and Z in millimeters,

Tolerance for dimension R is 1S0O h7.

Tolerance for dimension U s 1SO j6.




Typical Pump/Motor Arrangements

HORIZONTAL FOOT MOUNTED HORIZONTAL FACE MOUNTED
UCF PUMP/MOTOR ASSEMBLY UCF PUMP/MOTOR ASSEMBLY

-_—

VERTICAL TRIPOD MOUNTED UCF PUMP/MOTOR ASSEMBLY

NOTES:

1. Pump may be mounted in a vertical or horizontal position. Suction piping to be arranged so that pump does not drain dry
when not in service,

2. For variations or arrangements not shown, contact |IMO,
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