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DISCLAIMER 
 

This report was prepared by Geneva General Hospital/Energy Concepts Engineering P.C. in the course of 
performing work contracted for and sponsored by the New York State Energy Research and Development 
Authority (hereafter "NYSERDA"). The opinions expressed in this report do not necessarily reflect those of 
NYSERDA or the State of New York, and reference to any specific product, service, process, or method 
does not constitute an implied or expressed recommendation or endorsement of it.  Further, NYSERDA, 
the State of New York, and the contractor make no warranties or representations, expressed or implied, as 
to the fitness for particular purpose or merchantability of any product, apparatus, or service, or the 
usefulness, completeness, or accuracy of any processes, methods, or other information contained, 
described, disclosed, or referred to in this report. NYSERDA, the State of New York, and the contractor 
make no representation that the use of any product, apparatus, process, method, or other information will 
not infringe privately owned rights and will assume no liability for any loss, injury, or damage resulting 
from, or occurring in connection with, the use of information contained, described, disclosed, or referred to 
in this report. 
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1. History 
Energy Concepts Engineering P.C. was originally retained in 2002 to conduct an Energy Feasibility Study of the 
Geneva General Hospital complex. As a result of that study an ECM was developed for the replacement of one of 
the existing roof mounted, air cooled electric chillers with a gas fired, engine driven chiller of equal size. 
 
The project was undertaken pursuant to PON No. 536-01 with the intent to replace one of these chillers with the gas 
fired chiller, and to provide piping and pump modifications to allow a primary-secondary CHW system.  
Additionally, the installation of variable speed drives on five air handling units was included to allow the Energy 
Management System to control supply and return air fan motors in lieu of the inlet veins, thus providing a 
significant reduction in electric use. 
 
The Century II building of Geneva General Hospital was built in 1995 and had the highest cost per square foot for 
energy use of any of the major buildings in the Finger Lakes Health System. There are two hospitals and four 
nursing homes.  This was primarily due to the low energy efficiency of the two electric, 200 ton screw chillers that 
provided cooling for the Century II building. 
 
The unit chosen for the replacement was a Tecochill CH-200x supplied by Tecogen of 200 tons nominal capacity. 
As part of the package Tecogen also supplied the required cooling tower. 
 
 The justification for the installation of the Tecochill unit was: 
 

� Reduced electrical consumption of one 200 ton, electric chiller 
� Waste heat recovery from jacket water to the building heating system and domestic hot water production 

 
The Tecochill unit was designed to be the lead chiller. Any load above the 200 ton threshold was to be handled by 
the existing electric chiller. 
 
In 2003 the existing electric chiller #1 was removed as well as one of the three existing boilers located in the boiler 
room. The removals accommodated the space required for the cooling tower and Tecochill unit respectively. 
Condenser water and combustion exhaust piping was installed through the four existing mechanical rooms for 
connection to the new tower and combustion termination above the roof. 
 
The system was commissioned in the fall of 2003 and operated only on a limited basis until the advent of the heating 
system. During the heating season both chillers are shut down and the tower drained. The first full year of operation 
was 2004 and the savings verified are validated by facility’s “Energy Track Account Information”. During a typical 
cooling season, the gas engine chiller is expected to operate 2,241 hours, and produce 306,568 ton hours of cooling. 
This is based on an average 95% up time. Heat recovery from the jacket water for beneficial use is projected as, after 
upcoming program modifications to correct a maximum capacity limitation, to be 1,291 MMBTU of which 258 
MMBTU is projected to be recovered to domestic hot water production. 
 
The remainder of the measures, the installation of VFD’s have been installed and working properly. There is 
ongoing optimization being performed by Siemens to maximize proper operation of the drives. 

 
2. Results 
The total cost savings for this $425,493 project were estimated to be $89,808 per year resulting in a payback of 4.7 
years.  With the incentive of the NYSERDA funding of $132,491, the payback was reduced to 3.5 years (safety 
factor included), which was an acceptable investment on the part of the Finger Lakes health system. Within the 
original study the project cost and savings were based on measures 1 through 2E ( 
 
The system was commissioned in the fall of 2003 and operated on a limited basis until being shutdown for the 
winter. The actual savings for the year 2004, which was the first full year of operation of the new chiller, was more 
modest than the original projections.  The actual reduction in electric consumption was 441,900 KWH and average 
cost was reduced by $0.01 per KWH resulting in a reduction of the electrical expense by $55,482.   The natural gas 
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consumption increased by 41,920 therms, which increased gas expense by $37,960 with an average cost of $0.91 per 
therm for the year. It is accepted that the waste heat recovery from the chiller had a positive impact on the 
suppression of boiler and domestic hot water heating. Being a hospital there is a measurable use of boiler and DHW 
energy throughout the year. The chiller provided waste heat to the systems during its operation without incident. The 
net savings for 2004 was $28,522. These savings are inclusive of the chiller maintenance contract and the reduction 
in boiler maintenance due to it’s removal. The savings were a result of the chiller operation only and no other 
measures. The installation of the VFD’s offered no appreciable savings. Control strategies are being investigated to 
insure that the measure is being utilized as predicted. The savings includes the maintenance contract on the chiller. 
The hospital was able to recoup some capitol on the sale of the boiler that was removed to another facility within the 
health system. The payback to the hospital based on 2004 data has become 9.6 years. Additionally the actual 
installed cost was $472,520.47 (see Appendix E – Project Financial Summary). 
 
A number of factors have had a significant impact on these outcomes. 
 

1. The price of natural gas has risen dramatically since 2002 when this project was initiated.  The engineering 
projections of $0.53 per therm, which were thought to be conservative at the time, underestimated the level 
of this increase.  The present cost of natural gas, not including basis and local delivery, is approximately 
$0.938.  The cost of electricity has decreased as a result of less demand.  But there has been an overall 
negative impact on the payback because of the diminished differential between the cost of natural gas and 
the cost of electricity. 

 
2. The original natural gas cost estimate of $0.53 per therm did not include local delivery charges and basis 

charges.  The actual costs for the Century II building for the years 2000 and 2001 were $0.63 and $0.70 per 
therm respectively.   

 
3. The standard operating efficiencies for gas fired chillers appear to be less than a comparable electric chiller.  

The 200 ton gas fired chiller that was installed to replace a 200 ton electric screw chiller routinely 
maintained a maximum operating level of approximately 180 tons.  Consequently there was a heavier 
reliance on the secondary electric screw chiller than calculated. Energy Concepts Engineering is currently 
engaged with Tecogen and Siemens Building Controls to investigate the 20 ton difference. Whether a unit 
deficiency or system setting or limitation, correction to this will modify the savings in a positive manner. 

 
4. The predicted kWh savings for the chiller was 520,979 kWh. The realized savings was 455,807 or a 

difference of 13%. 
 
Regardless of the decreased projected savings the project is returning real savings each year there is a measurable 
return on investment for the hospital. 

 
3. Site and Chiller System Description 
The Century II building is located within the campus known as Geneva General Hospital operated by the Finger 
Lakes Heath System. It is a 4 story building constructed in 1995. 
 
The original central steam plant at Century II consisted of three Cleaver Brooks CB-200 low pressure steam boilers, 
which generate steam at 12 psi.  The steam generated is used by four steam coils in the four main air handlers. These 
air handlers later received VFD’s working in conjunction with space pressure sensors as a part of the chiller project. 
The steam also creates domestic hot water. The steam is also provided to a single steam to hot water heat exchanger 
system (dual exchangers) for HVAC hot water which is circulated throughout the facility for radiant systems, fan 
coils, reheat coils and miscellaneous heating units. 
 
The original chilled water system for Century II consisted of two Trane series “R” air cooled Scroll chillers located 
on the roof of the facility.  The chilled water is supplied to the four main air handlers in the building and various fan 
coil units etc. throughout the facility. The two chillers were piped in parallel with a single primary piping system 
supplied by central chilled water pumps located in the basement mechanical room. The chillers were rated at 195 
tons with 52 deg EWT and 42 degree LWT, max mW/ton rating at 1.24. 
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As stated in the Executive Summary, Para. A, one of the existing roof mounted chillers was removed and one of the 
Cleaver Brooks Boilers was removed as well. Drawings M1.01 through M3.03 illustrate the equipment removals 
and new installations (see Appendix D). 
 
The chiller installed is a Tecochill model 200x with catalytic emissions control and heat recovery. The cooling tower 
supplied by Tecogen is a Marley open tower model #NC3100 (see Appendix D). 
 
The chiller was connected in parallel to the existing air cooled chiller with 5” piping, chiller water driven by new 
pumps P-5 and P-6. 
 
The condenser bundle was connected in parallel to the existing air cooled chiller as well with 6” piping, condenser 
water driven by new pumps P-11 and P-12. 
 

4. System Controls 
The Tecochill maintains it’s own on board control for internal control and safety of the Tecochill unit. Upon a call to 
run supplied by the building DDC the unit operates and maintains load based on supply and return water 
temperatures. Water temperature is sensed internally to the unit. 
 
The DDC system, by way of digital inputs and outputs, controls pumps P-5 through P-13 for chilled and condenser 
water distribution.  The DDC system also controls the balance of plant equipment such as an exhaust fan and the 
cooling tower. 
 
Temperature well points monitor temperature at the heat recovery exchangers (building and DHW control valves.) A 
digital flow meter has been installed on the 8” main chiller loop to complete the heat recovery calculations. 
 

                Original Savings Summary identified in the NYSERDA Report       
           
           

           

       Electric Fuel Fuel Maint. Total Const. Simple 

 ECM    KWH Cost Therms Cost Cost Cost Cost Pay 

 No. Description Saved Saved Saved Saved   Savings   Back 
                     
                     

 1 Gas chiller and 
Modifications 

520,979 $65,282 -21,293 -$8,070 $11,400 $45,812 $330,144 7.2 

 2A Century II AHU-1 VFD 
Control 

162,003 $16,848 0 $0 $0 $16,848 $28,352 1.7 

 2B Century II AHU-2 VFD 
Control 

72,557 $7,546 0 $0 $0 $7,546 $19,457 2.6 

 2C Century II AHU-3 VFD 
Control 

72,557 $7,546 0 $0 $0 $7,546 $19,457 2.6 

 2D Century II AHU-4 VFD 
Control 

98,395 $10,233 0 $0 $0 $10,233 $20,944 2.0 

 2E Century II AHU-B VFD 
Control 

17,519 $1,822 0 $0 $0 $1,822 $7,140 3.9 
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   Totals 944,010 $109,278 -21,293 -$8,070 $11,400 $89,808 $425,493 

4.7 

                     

           

   

NYSERDA Funding             $139,491 

  

 

  

VFD Rebate             $7,000   

 
  

Net Cost to Hospital           $89,808 279,002 

3.2 

   Savings Safety Factor         90% $80,827   3.5 
                     

           
  Electric cost = $0.104 Per KWH Blended       

  Gas cost = $0.49 Per Therm       

   Energy Summary Electric Electric Total Total    Total     

   (Selected ECM's) Total Total Therms Fuel  Energy    

    KWH Cost Fuel Cost  Cost    

   Existing  Use: 2,523,600 $262,390 138,182 $56,915  $319,306    

             
   Energy Savings 944,010 $109,278 -21,293 -$8,070   $89,808     

        

   Energy Remaining 1,579,590 $153,113 159,474 $64,985   $229,498     
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5. Original Savings Calculations – Chiller Only – As 
identified in the NYSERDA Study 

Geneva General Hospital Century II 

Gas Engine Chiller System 

ENERGY ANALYSIS AND COST SUMMARY 

        

1 200 TON UNIT 200 TONS TOTAL *  Heat Recovery *  

        
        

CHILLER SYSTEM EQUIPMENT:           

          

  TYPE OF CHILLER UNITS  Nat Gas Fired     

  CHILLER FULL KW PER UNIT  200 Ton    

  NUMBER OF CHILLER UNITS  1     

  TOTAL ANNUAL FULL LOAD RUN HOURS 2,241 hours    

  MAX ANNUAL RUN HOURS (8760 HRS/UNIT) 8,760 hours    

  % OF MAX RUN HOURS  26%     

                

CHILLER SYSTEM SAVINGS:           

          
    
ELECTRIC        

  ELECTRIC USAGE SAVINGS  520,979 kWh $37,429   

  ELECTRIC DEMAND SAVINGS  2,454 kW $27,853   

          

  TOTAL ELECTRIC SAVINGS (KW Demand and KWh)  $65,282   

        

        

          

   THERMAL        

  CHILLER THERMAL SAVINGS  12,910 therms $4,893   

          

    TOTAL CHILLER GROSS SAVINGS    $70,175   

                

CHILLER SYSTEM OPERATING COST:           

          

  CHILLER FUEL INPUT  34,203 therms $12,963   

  (EQUIVALENT IN THERMS.)       

               

SUMMARY:             
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   NET CHILLER ENERGY COST SAVINGS (W/O MAINTENANCE)  $57,212   

          
   ANNUAL CHILLER MAINTENANCE CONTRACT 
COST   $11,400   

          

   NET CHILLER SYSTEM SAVINGS WITH MAINTENANCE CONTRACT  $45,812   

          

                

 
6. Summary of Savings Based on Utility Costs 
As can be seen in Appendices A and B, the utility costs for gas and electricity savings utilizing Oct 1, 1999 through 
Sept 1, 2000 as the base year (as identified in the original study) and October 1, 2003 through Sept 1, 2004 as the 
first year of gas chiller operation are as follows. 
 
Oct 1999-Sept 2000 base year used for study purposes 
 
Gas Usage:  
 Therms: 139,031 
 Cost: $76,896 
 Avg. Cost per Therm with delivery: $0.55 
 
Electricity Usage: 
 Demand (kW): 
  On Peak: 5,958 
  Off Peak: 5,085 
 Usage (kWh): 
  On Peak: 1,282,907 
  Off Peak: 1,264,500 
  Cost: $261,398 
 
2003 – 2004 first year of gas fired chiller operation 
 
Gas Usage:  
 Therms: 180,951 
 Cost: $114,857 
 Avg. Cost per Therm with delivery: $0.91 
 
Electricity Usage: 
 Demand (kW): 
  On Peak: 5,220 
  Off Peak: 4,158 
 Usage (kWh): 
  On Peak: 1,072,800 
  Off Peak: 1,018,800 
  Cost: $194,916 
 
Differential (Savings or losses) in first year of chiller operation 
 
Gas Usage:  
 Therms: 41,920 
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 Cost: $37,960 
 Avg. Cost per Therm with delivery: $0.91 
 
Electricity Usage: 
 Demand (kW): 
  On Peak: -738 
  Off Peak: -927 
 Usage (kWh): 
  On Peak: -210,107 
  Off Peak: -245,700 
  Total kWh: -455,807 
  Cost: $-66,482 
 
Summary As a result of gas chiller operation 
 
Gas use increase: $37,960 
Electric use decrease: $66,482 
 
Net savings: $28,522 per year 
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Copy of Electric Bills 
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Project Photos 

 

 
 

Boiler to be removed for  new gas fired chiller  
 
 

 
 


