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Electric motor problems are often misdiagnosed, resulting in 
unnecessary replacement. Malfunctioning motors can often be 
repaired, so it is important to accurately identify and remedy the 
problem to save time, money, and down time whenever possible, 
especially for critical systems. If a motor is not repairable, the cause 
of failure should be determined to prevent premature failure of the 
replacement.  

Most electrical issues involve problems with power to the motor.
This can include starter or contactor issues, or failure of the coil or 
contacts. If a VFD is used, fault codes will often indicate issues such 
as over-amperage to assist in diagnosis.  An over-amping motor 
should be checked to see that it is not seized or rubbing, and that 
bearings are lubricated and in good condition. Verify that the motor 
can receive the proper voltage and that amperage is within range of 
the nameplate requirements. Megger testing may be required to check 
for a short to ground or between phases.

Bad or improperly-lubricated bearings can seize a motor and bend a 
shaft due to overheating. Excessive dust or dirt accumulation is 
another common cause of overheating. Vibration, which can be due to 
a number of issues, can damage or destroy a motor and should be kept 
in check. Larger motors should be checked on an annual basis for 
vibration. Remote vibration sensors bearing wear indicators and are 
recommended where possible.  

As with all equipment, regular preventive maintenance is required 
to keep motors running properly. Most manufacturers provide 
online operating, maintenance, and troubleshooting information. If 
you have further questions or are experiencing motor issues, please 
contact service department manager Ricky Folk at 609-921-1394. 
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Keeping evaporator and condenser tubes as clean as possible 
is one of the most important factors of maintaining chiller 
efficiency. If interior tube surfaces become fouled with scale, 
mud, algae, sludge, or other contaminants, thermal resistance 
causes the chiller to work harder and energy efficiency 
plummets.  

Manufacturers typically recommend cleaning condenser tubes 
annually. Evaporator tubes should be cleaned about once 
every three years for closed systems, more often for open 
systems.  There are two basic methods of cleaning chiller tubes: 
chemical and mechanical. Chemical cleaning entails circulating 
an acid solution through tube bundles to break down or soften 
scale deposits. It should always be followed by a thorough 
mechanical cleaning. While chemical cleaning can be quite 
effective in many cases, it can be costly and time consuming.  

Mechanical cleaning is effective for removing accumulate 
materials such as mud, sand, and algae from smooth-bore tubes, 
and there are several means with which to do it. The 
old-fashioned rod and brush method is sometimes still used, but 
is time and labor intensive and is only moderately effective. 
Chiller tube cleaning machines are a better alternative in 
which brushes, rubber bullets, or scrapers are propelled through 
tubes using compressed air and water, or high-pressure water 
alone, to remove deposits. New internally-enhanced chiller 
tubes, which employ spiral grooves to provide better heat 
transfer, are more difficult to clean and require more 
specially-adapted equipment.

Many new chillers come equipped with online tube cleaning 
systems, which can also be retrofit onto existing chillers. One 
type utilizes brushes that are trapped in plastic baskets attached 
to both ends of each tube. The direction of water flow is 
periodically reversed, causing the brush to travel to the opposite 
end of the tube. Another type of system features sponge balls 
that circulate through the tubes and keep surfaces clean. With 
proper water treatment, automatic systems can be extremely 
effective and eliminate the need for tube cleaning. Though 
retrofits can be expensive to purchase and install, payback 
periods are typically less than two years.  

For more information about chiller tube cleaning or online 
retrofit systems, please contact PJM at 609-921-1394.
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Here, chiller tube cleaning equipment is 
used to remove various deposits from tube 
interiors.  A flexible shaft with an attached 
rotating brush or other cleaning tool is 
propelled through the tube while water 
flushes out the dislodged debris.  Tube 
cleaning should be performed at least once a 
year to ensure a high heat exchange rate. 

Cooling towers should be inspected, 
cleaned and disinfected twice a year as part 
of a regular maintenance program.  Here, a 
power washer is used to remove 
accumulated scale and debris.  When they 
are not properly maintained, cooling towers 
will not function optimally and are potential 
breeding grounds for fungus and 
disease-causing bacteria. 
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PJM Profiles: Jock Rudenstein

Standout HVAC service technician Jock 
Rudenstein is the focus of this issue’s PJM 
Profile. In addition to his extensive HVAC 
background, Jock is also a licensed master 
plumber and certified backflow device 
inspector. He a 30-year member of Plumbers 
& Pipefitters Local Union 9, and a 20-year 
member of the Refrigeration Service 
Engineers Society. Jock has been a valued 
member of the PJM team for 12 years.

Jock and his wife, Susan, a trauma ICU 
registered nurse, have been married 25 years 
and enjoy snow skiing and spending time at 
the Jersey shore. Their son, Alec, 22, 
attended Monmouth University and is 
currently studying at Mercer County 
Community College to become a physician’s 
assistant. He is an EMT-certified volunteer 
firefighter.  
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When domestic water lines are newly installed or renovated, dirt, 
foreign matter, construction materials, and bacteria introduced
by handling or the environment can infiltrate the piping interior. If a 
system is not sanitized prior to use, a microbe-harboring biofilm can 
form on pipe walls. Unchecked biofilm growth can harbor 
Legionella, salmonella, E. coli, and various other microbes that can 
cause serious waterborne diseases. In order to prevent biofilm 
growth and prevent illness, domestic water lines should be 
disinfected through shock chlorination via continuous feed (a slug or 
tablet method may also be used). This process is usually required by 
municipalities in order to receive a Certificate of Occupancy. 

During the sanitization procedure, a high-pressure metering 
pump is used to inject a concentrated chlorine solution into the 
water system while all faucets and fixtures, both hot and cold, 
are open. When sufficient levels of chlorine are measured at each 
outlet, faucets are closed and the chlorine solution is allowed to 
remain in the system for 12-24 hours, at which time the solution is 
retested. Because chlorine is reduced, or “consumed”, as it interacts 
with microbes, chlorine levels that measure too low indicate that a 
high amount of microorganisms remain in the system, and the 
procedure must be repeated. If levels are acceptable, the system can 
be flushed and certified for use. 

If you would like more information on pipe sanitization, contact 
PJM Mechanical at 609-921-1394. 


