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SERVICE CALLS

R-22 Prices On the Rise: Time to Consider System Retrofit

O

n January 1, 2020, produc�on and import of ozone-deple�ng HCFC refrigerants, including the widely-used R-22, ceased in accordance with the Montreal
Protocol. Manufacturers stopped making R-22 equipment a decade ago, and most
new systems now use HFC refrigerants, usually R-410A. It is s�ll perfectly legal to
own and operate an exis�ng R-22 system, but it may only be serviced using reclaimed or stockpiled refrigerant.

MSC was called in to inves�gate a series
of puzzling HVAC system problems
affec�ng VFDs and various instruments.
Our technician suspected that voltage
dips, spikes and surges were wreaking
havoc on the BAS, despite the presence
of a UPS to regulate voltage and provide
emergency power in case of failure. A
check of the UPS revealed that someone
had inexplicably switched it to bypass
mode. The UPS was reengaged and all
system problems were rec�fied.

MSC has been advising
owners of R-22 HVAC
equipment to consider
either retrofit or replacement for several
years now, and those
who followed this advice have certainly
reaped cost and efficiency benefits. But for
those who opted to
keep their old equipment running as long as
financially prac�cable, now is a good �me to reexamine whether to replace or
retrofit due to the ever-increasing cost of R-22 refrigerant. During the mid-to-late
2010s, R-22 prices skyrocketed as the HCFC phase-out progressed, then leveled off
when an�cipated shortages didn’t materialize as expected. Now, though, prices are
once again rising at a fast clip and the cost of servicing exis�ng R-22 equipment has
become prohibi�vely expensive.
The op�ons for building owners s�ll u�lizing R-22 equipment remain the same as
five or ten years ago: 1) retrofit the system to accept HFC refrigerant, 2) replace the
equipment, or 3) s�ck it out with the exis�ng system. With R-22 prices now at an
all-�me high and only going higher, op�on three is, by far, the least advisable. In
fact, the cost of conver�ng an R-22 system that’s lost its charge is roughly the
same as what it currently costs to fill it back up with R-22.

A service call came in to MSC from a new
customer regarding failed motor bearings
and a service technician was dispatched.
Fros�ng and pi�ng of the bearings along
with degraded lubrica�on indicated VFDinduced sha� voltage was at play, and
tes�ng with an oscilloscope confirmed it.
In addi�on to replacing the bearings, we
installed a sha� grounding ring to
channel current away from the bearings
to ground to prevent future premature
bearing and motor failure.

When considering whether to retrofit or replace an R-22 system, equipment age
and condi�on should be major deciding factors. The average lifespan of a wellmaintained air handler is 15-20 years, so replacement would likely be the be�er
op�on for equipment within or beyond that age range. But for newer systems in
good condi�on, most are s�ll within the window in which conversion to an HFC
refrigerant can s�ll provide marked monetary value.
MSC can help clients decide whether to replace R-22 equipment or implement a
system retrofit, whether proac�vely a�er careful cost-benefit analysis or reac�vely
when a service issue arises. For more informa�on, contact us at (973) 884-5000.

WHAT KILLED THE COMPRESSOR?
Nine times out of ten, it isn’t due to “natural” causes
When a compressor fails prematurely, replacing it is only half
the ba�le. Determining exactly why the compressor failed is
just as important. More o�en than not, compressors are
killed by system problems, not by a defect in the compressor
itself. If the cause of failure isn’t established at the �me of
replacement, its highly likely the new compressor will fail
prematurely as well. MSC performs autopsies on all failed
semi-herme�c and screw compressors so repeat failures can
be avoided.
Did the compressor overheat? Was there slugging of oil or refrigerant? Could there have been an electrical failure? Was it lack of lubrica�on, or maybe an acid burnout? Throughout
our 45 years in business, MSC has determined the cause of compressor failure for countless clients and modified their
systems to prevent a disrup�ve and very-costly cycle of repeated compressor failures, upset, and finger-poin�ng.
Compressor autopsy can be a painstaking process. A�er the compressor is torn down, motor windings are examined for
nicks and cylinder walls are examined for scoring. Some�mes fragments of pistons and connec�ng rods are found in a heap
in the bo�om of the oil pan. A thorough post-mortem, along with a complete set of refrigera�on readings at the start-up
of the new compressor, makes all the difference in the world for the life span of the replacement compressor.

MSC Invests Substantially More in Tools and Training
Among the most important things a premium service specialist like MSC can do for their clients is to make continual, substantial investments in advanced diagnostic tools and technician training. That’s why we strive to ensure that our elite
roster of service technicians is the best-trained and bestequipped in our industry.
MSC continually invests in the most sophisticated, up-to-date
diagnostic tools available, from megohmmeters and micromanometers to multimeters and ultrasonic �low meters, and
we spare no expense to make sure all of our technicians receive in-depth training on how to use them correctly and effectively. MSC service techs receive continual technical trainOutdoor service technician workshop, MSC Sept. 2020
ing, regularly attend vendor training seminars, and take part
in monthly collaborative workshops where they share problems and solutions and stay updated on the latest equipment, controls, and technology.
Low hourly service rates are often strong indicators of inadequate investment in diagnostic tools and service technician training. Notably, however, the opposite is sometimes true in the case of some (though not all) major-manufacturer service departments that charge top dollar for substandard service performed by ill-trained technicians.
MSC certi�ications include MSCA STAR, UA STAR, NEBB Air and Hydronic Balancing, NEBB Building Commissioning,
and CFC Refrigeration. We are fully licensed in electrical, plumbing and HVAC and our service technicians are supported by on-staff licensed professional engineers to ensure that customers consistently receive the highest level of
expertise, quality, service, and professionalism possible.

MSC Newsletter Flashback
Oh, how times have (and haven’t) changed…
Recently when we came across an old MSC newsletter from 1988,
we were pleasantly surprised at how much our core principles (and
principals) have remained unchanged.
In this edition we discussed, among other things, service technician
training, the importance of a “can-do” ethic, how we refined our
service operations, and how we overcame various project
challenges. Also on view are various examples of big ‘80s hair and
mustaches.
Mentioned are familiar names like Pete McGrath, Mike Hartigan,
Mike Roberto, and Harry Hartigan, all of whom still lead our company
today. Thirty-three years later, this speaks undeniably to MSC’s
continuing status as an outstanding workplace.
Read the Fall/Winter 1988 edition of MSC News and Views here.

Project Natick: Are Underwater Datacenters in Our Future?
In July 2020, a team of marine specialists retrieved an experimental underwater datacenter from the bo�om of
the North Sea off the coast of Scotland’s Orkney Islands.
The shipping container-sized capsule had spent the previous two years processing data while submerged under
117 feet of seawater as part of Microso�’s Project Na�ck,
which set out to prove that underwater datacenters are
feasible as well as logis�cally, environmentally, and economically prac�cal.
To prove this hypothesis, team members encapsulated
twelve racks of 855 servers that had been re�red from a
land-based datacenter in a sealed, dry nitrogen-filled canister and deliberately sank it. Cooling would be achieved
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by air-to-liquid heat exchangers supplied by unlimited,
consistently-cool seawater, and the servers would be free
from exposure to oxygen, humidity, temperature fluctua�ons, and humans, all common contributors to equipment failure.
The Project Na�ck team has been quite pleased by the results of their experiment and deemed it an overwhelming success.
The underwater servers were found to be eight �mes more reliable than those in a replica land-based datacenter running
the same workload, which the team a�ributes to the inert nitrogen atmosphere and the absence of people. Very li�le energy was expended on cooling, and the small quan�ty of frac�onally-warmer water discharged into the ocean had no effect
on the local environment.
So, what’s next? With about half the world’s popula�on within 120 miles of the coast, Project Na�ck is exploring how to
scale up underwater datacenters. They’re also looking into how they can apply what they’ve learned to datacenters on land,
perhaps even deploying sealed, nitrogen-injected datacenters to remote loca�ons.

