


Comparison		Adsorption Chiller	vs	Absorption Chiller


 hot water fired





Hot Water Temperature	122 F to 194 F	(or higher)	175 F(?) to 212 F (or higher)	


70% of capacity at 158 F	50% of capacity at 175 F, so normally run higher than 185 F.


	Impossible at 135 F.





24 Hrs continuous operation Yes	No


	Li-Br solution concentration increases in the refrigerant during operation. So dilution operation to separate Li-Br from the refrigerant is required each day. In the case of automatic dilution cycle, the chiller does not generate Chilled water during the dilution cycle.  .





More than 8000 Hrs/ year operation


	Yes				No


The absorption chiller can not run 8000 Hrs/year due to requirement of Li-Br and inhibitor PPM level concentration maintenance (each 2 to 3000 Hrs).  Li-Br solution will be diluted as the chiller runs, so Li-Br should be added to maintain the proper concentration.  Additionally, when the solution is diluted, the corrosion inhibitor, which is either Cr or a Mo oxidizer that protects the metal by controlled oxidization, will be become unbalanced and become a strong oxidizer to corrode the system.  The inhibitor must also be added and the concentration checked again to maintain proper balance     


(each 2 to 3000 Hrs).  


If the absorption chiller is not maintained in this manner, it will wear out in 4 years.  

















Maintenance Cost	Low	High


					$ 8,000.00 / Year.2000 Hrs. 100TR


	$ 20,000.00 / Year. 8000 Hrs. 100TR


	Concentration analysis costs you $ 1,500.00 for one chemical component. In absorption chillers there are normally 4 chemical components for a cost of $6,000.00 every 2 000 to 3000 hours of operation.





Cooling Water Temp.	Any				72 F minimum


	The lower temperature,	3 way control valve required


	the more capacity.
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Minimum load	Standard			Sophisticated control required


To follow this load change from 100% to 25%, the absorption system needs buffers like hot tanks at hot water line and chilled water line. Additionally PID control system for hot water, cooling water and chilled water. If the temperature can not be maintained, the machine will shut down.





Refrigerant			Tap Water			Distilled Water





Adsorbent/Absorbent	Silica gel			Li-Br


				Included			$ 1,200.00 / 30 gal.





Vacuum Pump		Yes	(1 Hr/40Hrs)		Yes





Refrigerant Pump		Runs only when		Continuous


(Water)			chiller unloads


				Canned			Hermetic/ Magnet





Absorbent Pump		N/A				Continuous





Automatic Valves		Butterfly Valves		3 Way Control Valves





Price				Almost the same, but consider installation cost and life cycle cost.





COP	Nominal			0.7			0.7





Cooling Tower Size		Heat of rejection equals Cooling Capacity plus amount Heat input 





Corrosion			No				Strong


Even with the best maintenance from the manufacturer, heat exchanger bundles need replacement due to corrosion after 2.5 to 3 years when operating at 8000 hours per year.








Crystallization	            N/A				Yes


								Low temp. Cooling water


								Air leakage into the machine


								Power loss/ failure of dilution


								Malfunction of system control


								Failure of a pressure-reducing valve


								Loss of Heat source





Warm up (Start)		0 / 7 min. after long Stop	30 min.





Dilution Cycle (Stop)		N/A			Yes 15 min. 








Inhibitor			No				Inhibitor w/Heavy Metal


								Check inhibitors� warning label





Chiller Life Expectancy	More than 20 years		7 to 9 years





Frequency of Replacement 	Not necessary			4 to 5 years 


of adsorbent (silica-gel) and					Hard to dispose of  Li-Br because


absorbent (Li-Br) change-out				corrosion inhibitor is a heavy metal


$ 1,200.00 / 30 gal. Bucket plus old Li-Br disposal fee





Heat Exchanger 		N/A				Should be considered due to 


replacement							Due to corrosion problems





Back Up Boiler/Heater	Not necessary			Needed at 185oF


								Add to installation cost


								(Users might notice the machine is


being driven by the boiler/heater rather than the waste heat source)





Required Hot Water 	Operates down to 122oF	Shut down at 180oF or need back up


Temperature			90% @ 176oF			50% @ 176oF


				70% @ 160oF			0%   @ 160oF 


				45% @ 122oF			N/A





Input Condition		Fluctuation no Problem	Should be stable


Cooling Water		The lower the temp.,		Need 3 way-control valve


				the more capacity		75oF to 85oF


								$ 2,000.00 valve + $ 1,000.00


								Control /add to installation cost
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Chilled Capacity		Built-in 7 step unloading	Need 3 way-control valve to by-pass


control							return water extra cost of										$ 2,000.00 to $ 6,000.00 valve 


+ $ 1,000.00


							Control /add to installation cost





Chilled Water Temp.	37.4oF is available		48oF normal / 41oF for experimental 


				as standard			applications 


		


Maintenance			Vacuum pump oil level	Liquid analysis


				Butterfly Valves Seat		Pumps


				(each 3 years)			Controls


								Back Up Boiler


								Li-Br exchange


								Heat Exchanger exchange


								Air Leak


								(Almost all Absorption Chillers in 


hospitals and hotels are replaced with centrifugal chillers due to 


								bothersome and expensive


								maintenance.)





Trouble			Mechanical			Chemical


								(Almost all mechanics do not 


								understand chemical phenomenal


								problem.)





Reliable			Yes				No





Pay back			1 to 3 years			Doubtful


