(Sample of typical deficiencies found during mechanical system inspections)

#8 Deficiency:
HVAC 

Built 16 years ago, low-pressure pneumatic thermostats, controls, and actuators were the state of control systems used.  A simple system that after years of service can turn into a vertically non-functional source of non-reliable controls.  This system is just in that state.  Oil has entered and traveled throughout the ¼" poly tubing that meanders throughout the facility connecting thermostats, damper controls and valves.  Combine this with leaking push-on fittings, obtaining reliable control of the airflow’s and temperature ranges is virtually impossible.  Ceiling mounted supply air registers were found with zero airflow right up through 3000 cubic feet per minute creating a blasting, wind tunnel type environment personnel within the area.  Both efficient energy use and reasonable environmental conditions are unattainable at this time with this current system.

Remove all pneumatic systems and replace with a DDC (direct digital control) system, and components.  Current damper actuators contain exposed shafts allowing for removal of the pneumatic bellows, and replace with electric motor controllers.  Linking all HVAC systems, including heat exchangers, steam valves, and domestic hot water generation will deliver a reliable usable system.

#9 Deficiency:
With control problems, and use changes within many areas of the building, airflow requirements have changed from the original system design.  Now with the building requiring a new DDC HVAC control system, these combined changes will cause the need for a total rebalance of air flow throughout the building will need to be performed.

Test AHU1, and 2, and RAF 1,and 2 volumes - supply and return rates, and complete duct distribution system for current and potential airflow rates.   Balance all systems to comply with current building demands.

#10 Deficiency:

During the construction of this building, the domestic cold and hot water distribution pipe systems were installed running adjacent to each other and in a very close proximity.  Throughout the evening hours, and on through the night when the building is not occupied the hot water pumps continually circulate the heated water throughout the building’s pipe loop.  Lying right next to the hot water pipe, and not circulating, the cold water begins to warm from the hot water moving by.  Currently inside the Xray development laboratory, a small water chiller had been recently installed.  This chiller is a typical unit that is normally found within a chilled water drinking fountain. In this situation, the chiller was installed assist internal  cooling coils of the Xray film-developing machine.   This chiller receives its fresh water supply directly from the cold water pipe.  The chiller is only required to operate during the first hour or so of each day, or at least until the domestic cold water line has had enough water used to replace the pipe contents with fresh cold water. Once the domestic cold water is truly again cold, the services of the new chiller are no longer required.  

The installation of the chiller is the true deficiency here due to safety and fire code violations.  This installation is using an extension cord for operational controls of the chiller, and exposed plastic wrap flex duct is used to exhaust the heat generated by the chiller during the chilling process.  The only path this duct can take to effectively exhaust the heat from this tiny room is right next to a fire sprinkler head. The Xray developer cannot function in the morning hours without the use of the chiller.  The chiller would overheat without exhausting the generated heat outside of the tiny room, and as it is, the fire sprinkler cannot adequately protect the tiny room. 

Before the installation of the chiller, maintenance personnel dropped down the temperature of the domestic hot water heating for the entire building to 95 degrees in an attempt operate the Xray developer.  The attempt was not successful, though the hot water service of the building has never been returned to the proper temperature range.  (note: exert from ASHRAE 1998 position paper on Legionellosis) Legionella pneumophila can grow in tap water at 25° C to 42° C (77° F to 108° F) with an optimal temperature for growth of 37° C (98.6° F). Growth can also occur outside this range but the environment becomes more hostile the further from the optimal.

. Control domestic water temperature to avoid temperature ranges where legionellae grow and to keep domestic cold water below 25° C (77° F) and hot water above 55° C (131° F). Measures to prevent scalding are essential.

Remove the chiller and duct for the Xray room.   Separate the cold water pipe away from the hot water pipe. Return cold water cooling line directly to Xray developer as designed.  Return domestic hot water heating to 120 degrees minimum.  Pipe is 1".

#11 Deficiency:

The Clinic’s small emergency center is also suffering from inaccurate airflow and pressures due to the poorly operating pneumatic HVAC controls.  Consideration must be given to this area during and after the test and rebalance of the HVAC systems to assure the correct flows and pressures.  Currently emergency room 306 is marked, as the building’s only acute care major trauma emergency room.  Within this room, two supply air registers, and two return air grilles are located in the ceiling only.   Per ASHRAE specifications, and for the best control of a clean infection free environment for both patient and emergency personnel, this room should operate in a unidirectional laminar airflow pattern.

Remove the two ceiling return air grilles, and install two new diagonal wall opposing return air ducts and grilles at 3 off the finished emergency room floor.

PLUMBING systems

During the construction of this building, the domestic cold and hot water distribution pipe systems were installed running adjacent to each other and in a very close proximity.  This created a problem with the cold water being heated by the hot water piping.  Instead of physically separating the pipes an attempt to correct this problem was to lower the hot water temperature.   Of course, this did work somewhat, but the results include a hot water temperature of 95 degrees, which is considered near the optimal range for the development of Legionella pneumophila.   A deficiency has been written to correct the water piping and return the hot water temperature to 120-degree minimum. 

The over all domestic and waste system piping was found in good operational condition.  Several bulkhead type toilets used within the facility were found loose on the wall, allowing for seal leaks at the waste line point of connection.  The majority of lavatory and sink faucets are in good working order, though a handful are worn, requiring replacement.   Aside from a few repairs, the system has no critical faults that would hinder continual service of the next five years.

