
CASE STUDY

SITUATION
ESi was hired to investigate the cause of failure of a condominium 

apartment’s water-source heat pump heating and air conditioning unit. 

The failure resulted in water damage that extended down through several 

floors of the high rise downtown building. The condo association filed suit 

against ESi’s client (a manufacturer of electrical control devices) and 

several other co-defendant manufacturers seeking to recover the damages.

GETTING TO THE 
BOTTOM OF A HIGH-RISE 
WATER LEAK
ESi’s refrigeration and HVAC expertise provided 
a client with a focused investigation and testing 
program that ended in a successful defense 
against a product defect claim.

 • Commercial /Multi-unit HVAC

Services Utilized 

 • Heat pumps

Thomas J. Bajzek, P.E., CFEI
Principal
Electrical Practice Group Director
tjbajzek@engsys.com
630.851.4566

 • Energy-efficient /Green building 
  practices

 • Instrumentation and testing

 • Refrigeration

 • Electrical and electronic controls

James G. Marciniak, P.E., CFEI, 
LEED Green Associate
Senior Consultant
jgmarciniak@engsys.com
630.851.4566

Practices: Mechanical
   Electrical

ESi Consultants

About ESi

For over 30 years, ESi has leveraged 

its multidisciplinary team of engineers, 

scientists, and professional technical 

staff to investigate many major accidents 

and disasters. Our technical expertise, 

hands-on experience and state-of-the-

art facilities, combined with diagnostic, 

analytical and physical testing capabilities 

create an ideal environment for quickly 

identifying and interpreting the facts of a 

particular case.
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Analysis of the heat pump design through the lens of ESi’s refrigeration 

system expertise revealed the actual purpose of the thermal switch. It was 

a “low superheat cutoff switch” that shuts off compressor electric power when 

it detects low temperature liquid refrigerant returning to the compressor, 

which could damage the compressor. Such a switch is a common safety 

feature of refrigeration systems.

SOLUTION 
A heat pump is a reversible refrigeration system that can provide both 

heating and cooling for a home by moving heat to or from an external 

medium. In this case the medium was water that circulates through a 

building-wide piping system.

The association’s experts claimed that a temperature activated switch 

made by ESi’s client that was part of the heat pump’s refrigeration system 

was defective. They argued that the switch’s purpose was to detect and 

prevent the freezing of the water that circulates from the building’s piping 

through the individual heat pumps.

In cooperation with technical staff from the client, ESi devised a protocol that 

would test the theory that the switch was not defective and performed its 

function according to specifications, and that the bursting of a motorized 

water valve that caused the flood was caused by operating conditions 

unrelated to the function of the switch.

Testing of an extensively instrumented heat pump 

unit was conducted. The temperature at the switch, 

the temperature and flow rate of water entering 

and leaving the heat pump, and pressures and 

temperatures at critical locations in the refrigeration 

system were monitored and logged.

Water flow into the heat pump from the building 

was gradually reduced while the cooling capacity 

of the refrigeration system remained steady, until 

the water in the heat pump finally froze and burst 

the water valve in a fashion identical to the original 

failure. Meanwhile, the client’s switch performed 

properly without incident.

Shortly after the conclusion of this testing, ESi’s 

client was let out of the suit.

RESULTS
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ESi consultants are experts in the complete range of engineering disciplines. 

All of the technical expertise needed to tackle multi-disciplinary problems is 

found under one roof. In this case, ESi mechanical engineering and electrical 

engineering experts collaborated to quickly develop a focused and successful 

approach to the client’s issue.
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