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The Voice of the Pump Industry in the 
Middle East and North Africa

Pumps & Systems has been the leading magazine for the pump and rotating equipment 
industry worldwide for nearly 22 years. 

It delivers relevant industry news coverage and powerful technical information to more 
than 40,000 BPA-qualified managers, engineers, operators and maintenance professionals, 
with content about pumps and related operations in every issue. 

Pumps & Systems MENA provides the same relevant information on pump technology to 
more than 15,000 consultants, engineers, EPC contractors, operators, executives and other 
pump professionals in the MENA region. 
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OIL & GAS

A multistage BB5 diffuser 
machine in oil transfer 
service in the Middle East 

had been in operation for many 
years without problems. After a 
routine maintenance strip down 
and rebuild, the pump experienced 
a high thrust bearing temperature 
of 105 degrees Celsius, which 
caused it to alarm and shut 
down. The temperature range had 
previously been 75 to 85 C. 

This case study describes the 
method used to solve the high 
bearing temperature problem 
and outlines the flow physics that 
contributed to the high thrust 
bearing temperature. The customer 
contacted an engineering services 
company after the manufacturer 
failed to remedy the problem.

The company’s forensic approach 
to this problem involved two 
distinct methodologies:

• Diligent and in-depth analysis 
of site data relating to the 
problem

• Rigorous scrutiny and analysis 
of the pump geometry and 
build against the background

The engineering services company 
identified several scenarios that 
could cause this temperature rise, 
then narrowed down the list to 
establish a root cause.

Site Data Analysis
The behavior of thrust bearing 
pads during startup is seldom 
investigated. The temperature 
rise of the pads can be attributed 
to two distinct causes—thrust 
developed during startup and 
environmental and oil conditions 
(see Figure 1). 

The significant finding from 
this data was the temperature rise 

associated with thrust. The pump 
could not achieve the temperatures 
measured prior to maintenance 
in its current condition. The 
total thrust bearing temperature 
includes the oil temperature and 
environmental conditions.

Based on comparisons with 
previous site data, both the 
thrust and oil cooling had altered. 
Analysis of the temperature data 
at the motor bearings, which were 
experiencing oil temperature 
increases of 10 to 15 C, further 
supported the conclusion. 

Pump Analysis
Analysis of the pump build 
procedures also revealed that a 
change in thrust quantity was 
causing a high pad temperature. 
This machine can be susceptible 
to thrust changes due to the axial 
position of the impeller. 

Close Inspection Solves High Thrust Bearing Temperature Problem
Careful analysis identified the issue with this multistage, oil transfer pump.
By Gary Dyson
Hydro Inc.

The engineering services company 
investigated the build process and 
discovered that the original bearing 
housing had not been used in the 
rebuild. The axial position of the 
rotors had not been reset correctly, 
unlike the bearing clearance. 

This machine has an adjustment 
ring behind the thrust collar 
that is used to account for build 
tolerances in the components 
stack. Fitting the new bearing 
assembly affected the rotor 
positioning. The adjustment ring 
had been refitted without ensuring 
that the rotor centralization had 
been carried out correctly.

The direction of the thrust 
further complicated the scenario. 
Thrust bearings on this machine 
are designed to run with the thrust 
on the inboard pads. When a pump 
runs back to a lower flow, a thrust 
reversal affects the outer pads. 

Although this pump was not 
running at its best efficiency point, 
its operating flow was not reduced 
enough to cause a thrust reversal. 
Scrutiny of site data indicated that 
this pump had always thrust to the 
outboard pads regardless of any 
process changes over time.

This rotor setting data is 
easily overlooked on rebuild, 
especially since the actual rotor 
centralization is rarely checked on 
strip-down. This means it cannot 
be restored after a component 
change.

Hydraulic Instability  
& Hydraulic Thrust
As a pump operates at partial 
capacity, the flow becomes 
increasingly unstable. Both the 
impeller and rotor experience 
an increase in unsteady flow 
interchange.

Traditionally, this flow regime 
interaction has been illustrated 
as in Figure 2 in the meridional 
plane. Although this image is 
helpful in understanding the flow 
physics, the true picture is far 
more complex. 

Figure 3 illustrates the 
increasingly complex nature of 
the flow that develops within the 
impeller when the pump operates 
at extreme part load. Point A 
illustrates the development of a 
discharge vortex that commences 
on the hub at the impeller 
discharge. 

Point B illustrates the boundary 
of this interaction with the inlet 
backflow recirculation within the 
impeller eye. This inlet backflow 
recirculation is also illustrated in 
detail in Figure 4. 

At partial capacity, the flow 
exits the impeller eye at the hub 
inlet angle and spirals down the 
suction channel. As it travels, the 
flow impinges on splitters of the 
previous stage.

The meridional view clearly 
depicts these two unstable flow 
interactions with the vortex that 
exists within the gap between the 
channel ring and impeller shroud 
(see Point C in Figure 2). 

This vortex accounts for 
the developed thrust within 
this pocket. Any disruption 
to this vortex leads to a more 
unpredictable and more unstable 
thrust regime.

The centralization effect of 
the rotor within this channel 
influences both the development 
and speed of this vortex. The space 
available for the vortex is either 
increased or decreased, meaning 
that boundary layer effects begin 
to dominate.

Figure 2. Meridional flow interactions of a pump running at partial capacity

Figure 1. Behavior of thrust bearing pads based on thrust and environmental conditions (Images and graphics courtesy of  Hydro Inc.)

Figure 3. Complex flow interactions of a pump running at partial capacity Figure 4. Illustration of 3-D inlet 
backflow recirculation
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micro-floc adding a ferric-based coagulant, such as fer-ric chloride or ferric sulfate. These small micro-flocs are then mixed with millions of micro-air bubbles. 
The bubbles provide buoy-ancy to the algae-laden floc, which is floated to the surface of the DAF basin. A mechani-cal scraper system intermit-tently skims the floated material from the basin’s surface. The effluent water is then taken from the bottom via a set of perforated collection laterals.  Generating the micro-bubbles is a simple process. A percentage of the clarified effluent water from the DAF system is pressurized along with air in a small satura-tion vessel. The vessel is similar in appearance to a vertical pressure filter. The air is dissolved into the water 

under pressure to achieve saturation—typically 500 to 800 kPa depending on saturator design. The saturated water is then released into a mixing chamber via a set of dispersion nozzles that span the basin’s width. The rapid pressure drop, as the water exits the nozzles and air comes out of the solution, creates millions of micro-sized bubbles.  

D uring the last 20 years, the demand for fresh-water in the Middle East and North Africa has increased significantly—particularly because this is one of the world’s most arid regions. Larger seawater reverse osmosis (RO) desalination plants have been built to meet the demand.Most of these large facilities have opted for open seawater intakes. Beach-well and infiltration galleries, traditional for smaller systems, have become impractical 
for the large flows. With proper intake and filtration de-sign, these open intake systems have reliably produced low-salinity water throughout the world.  

Harmful Algal BloomsTraditional open intake RO systems do suffer from one f law: They are susceptible to harmful algal blooms (HABs). Severe HABs can exceed millions of cell counts per liter and can severely limit plant capac-
ity through rapid filter fouling—or stop production altogether. Near constant filter backwashing prevents 
the fouling, but leads to poor-quality water being sent 
to the RO system.

Entire metropolitan areas now rely almost exclusively on open intake systems for potable water production, as 

well as power and industrial applications. HABs threaten  the reliability of these systems.  HABs have become more common worldwide during the past 30 years. However, the international commu-nity rarely pays them attention. The blooms often occur where infrastructure or industry does not heavily rely on 
desalination. 

A severe bloom struck the Gulf of Oman and Arabian Gulf in 2008-09 and brought HABs global attention. The algal bloom began off the coast of Oman and gradually spread as far north as Saudi Arabia, lasting for three to four months in some areas. This bloom shut down many of the municipal water treatment plants, power facilities and refineries that rely on RO, resulting in a huge nega-tive economic and social impact on that region.  
Dissolved Air Flotation Dissolved air flotation (DAF) pretreatment for open in-take facilities can combat HABs. DAF clarifiers have been 

applied to algae-laden fresh water reservoirs and water treatment systems since the mid-1960s. During the DAF process, millions of micro-bubbles float the algae from the water. The system flocculates the algae into a small 

Dissolved air flotation pretreatment ensures the quantity and quality of freshwater production during red tides. 

Protect Desalination Plants from Harmful Algal Blooms

BY ROBERT WILEY
LEOPOLD, A XYLEM BRAND

SPECIAL SECTION

Basin installation in Lake Ariel, Pennsylvania 
(Images courtesy of CRANE Pumps & Systems)

WATER & WASTEWATER

This satellite image shows chlorophyll in the Strait of Hormuz, with green representing  

moderate levels of concentration and yellow and red representing high levels. High levels of 
chlorophyll are used to measure algal activity. (Courtesy of TechWorks Marine Ltd.)

Detailed model of typical dissolved air flotation 
(DAF) systems (Article images and graphics courtesy of Leopold, a Xylem brand)
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DIGITAL REACH
Website pumpsandsystems.com/mena
The Pumps & Systems website is the most useful and comprehensive site in the global pump 
market, featuring content and resources that are not available elsewhere. MENA-specific 
pages will include news, technical features and case studies from the MENA region.

E-Newsletters
•	 Pump Users Digest MENA is specific 

to the Middle East and North Africa 
regions and includes industry news, 
event listings, contracts & orders and 
mergers & acquisitions along with other 
relevant news. 

•	 Pump Users Digest

•	 Products for Pump Users

Digital Edition
The digital edition reaches more than 4,800 
pump users  worldwide. 

2015 EDITORIAL CALENDAR
January/February

CHEMICAL, 
PETROCHEMICAL  

& REFINERY

Featured Coverage
•	 Food & Beverage Processing
•	 Seals & Bearings

Trade Show Coverage
•	 Gulfood
•	 Middle East 

Turbomachinery 
Symposium (METS)*

Deadlines
Editorial    13 October 2014
Ads/Artwork   12 December 2014

March/April

OIL & GAS

Featured Coverage
•	 THE COST OF CLEAN 

WATER (Water-Energy 
Nexus)

Trade Show Coverage
•	 Offshore Technology 

Conference (OTC)*
•	 International Water Summit*
•	 WETEX*
•	 The Big 5 Saudi

Deadlines
Editorial     4 December 2014
Ads/Artwork      16 February 2015

May/June

DESALINATION  
& WATER TREATMENT

Featured Coverage
•	 CHEMICAL PUMP 

SOLUTIONS
•	 Cybersecurity

 
Trade Show Coverage

•	 International Desalination 
Association 2015 World 
Congress*

•	 ACHEMA*
•	 Wasser Berlin*
•	 IFAT Eurasia (Turkey)*

Deadlines
Editorial      23 March 2015
Ads/Artwork    20 April 2015

July/August

WASTEWATER

Featured Coverage
•	 Aftermarket Parts & 

Services
•	 Motors & Drives

Trade Show Coverage
•	 WEFTEC* 

Deadlines
Editorial      24 April 2015
Ads/Artwork      26 May 2015

September/October

BUILDING SERVICES

Featured Coverage
•	 Power Generation
•	 Metals & Mining

Trade Show Coverage
•	 Turbomachinery/Pump 

Symposia* 
•	 PowerGen Middle East/

WaterWorld Middle East*
•	 Saudi Build 2015

Deadlines
Editorial      22 June 2015
Ads/Artwork      19 August 2015

November/December

OIL & GAS

Featured Coverage
•	 Water & Wastewater
•	 Food & Beverage Processing

Trade Show Coverage
•	 ADIPEC*
•	 Gulfood Manufacturing

Deadlines
Editorial      4 August 2015
Ads/Artwork  25 September 2015

Technical Articles and 
Case Studies Focusing 
on These Industries:

Oil & Gas (Upstream &  
    Downstream)
Water & Wastewater
Power Generation
Food & Beverage 
    Processing
Building Services
Chemical, Petrochemical     
    & Refinery

Market Analysis of Key 
Industries and Regions from 
Frost & Sullivan

Industry News Coverage 
from the Middle East  
and North Africa

Products

*Trade Show Bonus Distribution

Editorial Subject to Change

For more information and to subscribe, visit pumpsandsystems.com/mena/e-newsletter.
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