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IPS (Integrated Piping System)
            The IPS was designed to reduce capital cost while increasing energy efficiency. This is accomplished by utilizing the standard piping and equipment in a building for dual functions. The domestic hot water lines in the building are used to supply not only domestic hot water but also water for heating. Terminal units are located in each space the domestic hot water is supplied to the unit at 140 degree F. The IPS Terminal units are suitable for domestic water and selected based on heat loss, cfm requirements, external static pressure, altitude, supply water temperature, and Delta T etc. as per the engineer’s specifications to meet the requirements of the space. Each terminal unit has a thermostat allowing the occupant to have complete control of their living space. When the thermostat calls for heat a valve opens and 120 -140 degree Domestic hot water flows through the coil and the fan blows warm air into the space. Return water from the coil is approx. 110 degrees and is dumped back into the existing return line and sent back to the boiler to be reheated. Using the domestic hot water supply and return lines for heating eliminates the need for the traditional heating supply and return lines as well as boilers and pumps associated with traditional systems. Eliminating one set of pipes significantly reduces the capital cost of installation over other traditional systems. All equipment must be suitable for domestic use i.e. Domestic water boilers Bronze pumps Caleffi valves and glass lined storage tanks etc. The IPS terminal unit is factory wired with a control panel containing a “purge cycle.” This control opens the heating or cooling valve once per day allowing water to run through the coil eliminating the possibility of dead legs and stagnation in the coil.
 To ensure there will always be hot water to provide heating in the building a redundancy is built in. For example if the building load for heating and domestic is 300,000 Btu’s two 150,000 Btu boilers are used; should one boiler go down the second boiler will carry the building until it can be repaired. Pumps are sized for 100% of the building load; however this will likely never occur. In traditional systems the pumps run at 100% 24/7 using unnecessary energy and causing unnecessary wear of piping. The IPS design incorporates VFD’s (variable frequency drives). VFD’s are operated by a differential pressure transducer which senses the pressure in the line speeding or slowing the pump to maintain the pressure needed reducing wear on equipment and increasing the efficiency of the building. An exercise timer is also added to the VFD. This timer will switch the pumps periodically to keep pump impellers free and wearing evenly. 
[image: image1.jpg]IPS

INTEGRATED PIPINGSYSTEM





Cooling is achieved through the use of the domestic cold water line. A return line is added to the domestic cold to form a continuous loop. All of the domestic water coming into the building runs through a double wall stainless steel plate exchanger and the water is distributed to the fan coils in the space for “free cooling” while water is being consumed either because of showers or sinks etc. A packaged chiller is  piped to the opposite side of the plate exchanger  and if there is not enough cold water use in the building  to meet the full cooling load  the chiller comes on to maintain the  chilled water loop  at the design temperature. The design temperatures are between 48-50 degrees. In consideration of these design temperatures domestic cold water coming into the building at 52 degrees or cooler is preferred for optimum “free cooling”. The redundancy of equipment on the cooling side is built in as well. Chillers are selected with a minimum of two compressors; if one compressor fails the second will carry the building until it can be repaired. These chillers are staged and will only stage on as needed to maintain the cooling water at the set temperature conserving over all building energy. The circulating pumps are equipped with VFD’s to eliminate dead heading of pumps and unnecessary energy use. The IPS system also takes advantage of the pre warmed domestic cold water retuning from the fan coils. The water coming from the coils after providing cooling to the space is returned at 10-12 degrees warmer than the city water and is used as the primary make up water for the boilers. This 10-12 degree rise offers significant energy savings. 
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