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Variable Water Flow Issue with Chiller VSD’s

The following information is intended to point out the problem experienced when variable chilled water flow is employed along with a chiller VSD.  Two normal YT/YK chiller surge maps are supplied for reference, and two more surge maps from chillers with variable chilled water flow are supplied for comparison.  It becomes immediately evident that reduction in chilled water flow is causing a tremendous sacrifice in energy savings at the chiller.  It should also be clear that the increased kW needed to maintain design flow of chilled water is more than offset by additional savings that would be realized at the chiller through compressor speed reduction.  Both of the chillers exhibiting poor speed-reduction performance are jobs located in the Los Angeles area.  The second of these examples of poor performance is a chiller that frequently sees chilled water flows below 50% of design.

First, let’s look at some normal compressor maps.  The horizontal axis is the delta P/P which is an indication of head pressure, and is directly proportional to tower water temperature.  Lower entering condenser water is to the left, with higher condenser water temp to the right.  The vertical axis is compressor vane position, which is related to load.  Toward the top is closed vanes or low load, toward the bottom is open vanes or greater load.
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The above map is from a YTJ1J3E2-CRG chiller with ‘CA” gears and Retrofit VSD, located at a resort in Hualalai, HI.  This chiller seldom operates at full speed, yet the reduction in speed is limited to approximately 37 HZ due to limitations in ability to reduce tower water temperature.

The following second example of a normal compressor map is a manufacturing facility in upstate New York.  Note that as long as the tower water temperature can be reduced, the compressor operates at minimum speed.  There is a nice range of speeds across the entire map.

[image: image2.png]53 53 5 |

wlale

53]

a5 | 3 j5e
RO

BAE





Now let’s look at what happens when you reduce the chilled water flow, causing an increase in delta T across the cooler, and subsequent increase in instability of leaving chilled water temperature.  The resulting instability causes vane hunting, and 60 HZ full speed is mapped throughout a wide range of head and vane positions.
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The above map is from another site in Los Angeles.  It is a YTH3J3E3-CTE with ‘HG’ gears, and was retrofit with a VSD.  A wide range of points above 47 HZ are forced to go to 60 HZ speed due to the instability that is created by the reduced chilled water flow.  Essentially any speed reductions that could occur from 47 HZ to 60 HZ are forfeited due to insistence to operate with reduced chilled water flow.

The following second example of poor performance is the worst we have seen to date.    This chiller is a YTJ1C3E3-CRJ with ‘BT’ gears.  The chilled water flows are frequently operated below 50% of design.
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With exception of a few points in the 40’s and 50’s, much of the time this chiller operates either below 38 HZ or runs at full speed.  This shows a tremendous amount of speed reduction that could occur but is being sacrificed.

We can continue to state our VSD chillers are compatible with variable flow.  This is a true statement in the sense that the chiller will tolerate this flow variation and continue to operate.  However, we really should be pointing out that to sacrifice tremendous amounts of energy savings at the chiller, in order to save a few kW at the chilled water pump - is very foolish!

Regards,

Dave Saylor

