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The latest Flowserve innovation for optimizing oil and gas pumping  
is the new Split Flow, dual-service process pumps: horizontal 
overhung (OH2), vertical in-line (OH3) and two-stage between 
bearings (BB2). Compliant with the critical design parameters of 
ISO 13709/API 610, Split Flow pumps are designed for applica-
tions in which a single suction line transfers discharge liquid to 
two downstream destinations. The total number of operating and 
back-up pumps can be reduced by half without any loss in system  
performance. The Split Flow also provides:

•	Significant reduction of equipment and carbon footprint
•	A decrease in the number of costly mechanical seals, flush 

plans and support systems
•	Reduced maintenance expense
•	Potential energy savings 

A Good Choice for Refinery Service
Distillation tower reflux and reboil services are ideal applications 
for Flowserve Split Flow pumps. In both of these services, there 
is a dual need for the process fluid. Reflux requires high flow/low 
head liquid recirculating back into the tower, while a slipstream of 
low flow/high head distillate liquid needs to be sent downstream. 
Similarly in reboil bottoms, most of the process stream is recir-
culated back into the column, while a smaller volume at higher 
pressure is transferred to a charge furnace.

Typically, each of these services requires individual pumps to 
handle the four separate discharge streams (“traditional” system 
in the above diagram). These four pumps are frequently supported  
with installed spares, for a total of eight pumps for a single distil-
lation tower. By using the Flowserve Split Flow pumps, however, 
refinery operators can support the system requirements with 
only two pumps (or four pumps if installed spares are used)  
per the above diagram.

Cost-saving, Dual-service Design

Split Flow pumps are 
ideal for applications 
in which a single 
suction line transfers 
to two separate down-
stream destinations. 
The total number 
of pumps can be 
reduced by half 
without any loss in 
system performance.
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Engineered for System Simplification
Based on the HPX and HWX pumps respectively, the OH2 and  
OH3 Split Flow models feature a dual chamber configuration 
with an impeller in the primary chamber and a rotating disc in the 
secondary chamber. Impeller and disc are arranged to balance the 
axial thrust and are fitted with wear rings. Depending upon hydrau-
lic requirements, a multiple-blade Barske or a low specific speed 
impeller may replace the rotating disc to provide low flow/high 
head BEP performance for the slipstream.

BB2 Split Flow is also applied to the two-stage HED pump. In this 
case, the secondary or “Slipstream” discharge is accomplished by 
a take-off line off the second stage.

Dual-service Process Pumps  
Horizontal Overhung, Vertical In-line and Two-stage Between Bearings

Refinery Scores Impressive CAPEX and 
OPEX Savings With Split Flow Pumps
A California (USA) refinery was expanding capacity to include 
a new fractionation unit. Refinery operators elected to install a 
Split Flow pump on the reflux service, rather than the typical  
two-pump arrangement. It was an OH2 pump with top/top 
nozzles with an installed spare unit.

This Split Flow pump was fitted with a conventional OH2 
impeller in the primary chamber and a rotating disc with drilled 
holes in the secondary chamber. These elements were arranged 
back-to-back. Most of the pump discharge went back into the 
tower as reflux. A low-flow fluid stream off the pump discharge 
nozzle fed the secondary chamber with full discharge pressure, 
which was further increased by the rotating disc. This slip-
stream liquid was expelled into a secondary distillate line. This 
design resulted in a marginal increase in shaft length and shaft 
flexibility index (L3/D4), with very little impact on shaft deflec-
tion and well within ISO 13709/API 610 requirements.

It is important to note that in many cases, the slipstream  
distillate is handled by a conventional centrifugal pump oper-
ating far back on its performance curve. Such an arrangement 
needlessly wastes energy. The secondary chamber disc used 
in the Split Flow pump was specially designed to deliver BEP 
hydraulics and reduce energy use.

The Split Flow process pump at this refinery delivered  
15 years of reliable service, requiring only routine mean time 
between planned maintenance. The refinery owner realized 
savings of US$240 000 in installed capital cost and an annual 
energy savings of US$25 000 due to improved hydraulic fits.

OH2 OH3 BB2

Flows to 275 m3/h  
(1200 gpm)

275 m3/h  
(1200 gpm)

680 m3/h  
(3000 gpm)

Heads to 185 m  
(600 ft)

185 m  
(600 ft)

455 m  
(1500 ft)

Pressures to 42 bar  
(600 psi)

42 bar  
(600 psi)

80 bar  
(1160 psi)

Temperatures -160°C to 450°C 
(-250°F to 840°F)

-185°C to 400°C 
(-300°F to 750°F)

Up to 450°C 
(840°F)

Split Flow™


