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		(Note: the use of balance valves on these relatively constant- or twoflow systems is consistent with the general belief of this book that balance valves are for constant-flow systems and not for variable-flow installations) A related benefit to the  face and bypass, no control valve  arrangement goes back to the question of equipment safety With the face and bypass arrangement, there will never be pockets of warm water that might slug a chiller, or cold water that might thermally shock a boiler, as there might be in a valve-controlled system when the valves are closed The modern two-pipe is arranged for ease of balancing in almost all areas Multiple modular boilers are arranged in reverse return, and where the geometry of the building allows, the building loop will also be laid out reverse return for ease of balancing and lowering overall pump head Related to the piping arrangement is the way that a modern twopipe system addresses the question of load diversity Since two-pipe flow does not vary much, changes in load show up as variations in the system delta-T The opposite would be a valve-controlled system where changes in load show up as changes in flow, with the delta-T being (theoretically) constant Typically, two-pipe terminal units will be selected for 12 F temperature rise (44 to 56 F) But, since the unit will only develop 12 F at full load, most of the time system delta-T will be significantly less A typical design day might show only 8 F delta-T at the chiller Some might see this as overpumping the evaporator, but it is completely normal in a face and bypass system Good reasons for using F&BP in lieu of valve control have already been highlighted (humidity control and freeze protection) Another very good reason for not using control valves in two-pipe is the difficulty (impossibility ) of selecting a valve that would perform adequately from full cooling mode to partial heating load 3110 Variations The 4   2 pipe system combines the need for four-pipe variable air volume system (VAV) with two-pipe where it is applicable A common scenario is a college dormitory with offices, restaurants, book store, and the like, on the lower floors being served by VAV air handlers The upper floors are resident rooms and, as discussed before, good two-pipe candidates Figure 315 shows how the 4   2 might be piped, so that the owner can reap the first cost benefit of two-pipe over much of the building Two two-position, three-way changeover valves are required The modulating valve at the two-pipe pump inlet allows for.
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