
             ႔                                                                                       Chapter-6 Overview of Chillers 

                                                                                                                           6-1 

 
Chapter-6 Overview of Chillers 

၆.၁ Chiller                
 HVAC       ACMV                      chilled water                  refrigeration machine         
"chiller"                                           chiller                                        
     equipment                                    (advantages)၊                (disadvantages) 
         ႔           (limitations)                                                               ၊       
                  (sizing) ၊            (installation) ၊                (operation)                               
(maintenance)    ႔                                                               chiller              table 
6-1                                

Table 6-1 chiller                                          
 Reciprocating Screw Centrifugal 

Volume Constant Variable Variable 
Head Variable Variable Constant 
Capacity control Cylinder Unloading Slide valve Pre-rotation vanes 
Capacity range Small Medium Large 
Moving parts Many Two One 
Efficiency Low Medium / High High 
Technology Old New  New 

 Compressor         vapor compression chiller                                            
Compressor           ( ) Positive displacement                  
 ( ) Dynamic                                          

 Positive displacement compressor         vapor refrigerant                 (chamber) 
              ႔                                                                                  
         Reciprocating ၊ rotary       scroll compressor    ႔    positive displacement compressor      
               compressor                                                                             
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(constant volume flow rate)               Positive displacement compressor         constant 
displacement machine                 Centrifugal compressor         dynamic compressor      
           Constant displacement machine                 

Table 6-2 compressor                                         

Compressor Type Cooling Range (kW) Refrigerant Type Capacity Control* 

Hermetic and Semi-Hermetic Drive 
 
 
 

— Reciprocating 20–1000 HCFC/HFC/HC Cylinder unloading 

— Single screw 200–2000 HCFC/HFC/HC Sliding valve 

— Twin screw 200–3000 HCFC/HFC/HC Sliding valve 

— Scroll 5–250 HCFC/HFC/HC — 

— Centrifugal 300–15000 HFC Inlet guide vanes 

Open Drive 
 
 
 

— Reciprocating 100–1000 HCFC/HFC/Ammonia Cylinder unloading 

— Screw 200–3000 HCFC/HFC/Ammonia Sliding valve 

Expansion valves may be either thermostatic or electronic; electronic valves have greater potential for close control and 
data collection for system management. 
* For most types of compressor, variable speed capacity control is increasingly an option. 

၆.၁.၁ Vapor Compression Chiller Versus Absorption Chiller 
 Chiller                                 (electric driven) chiller                                 (heat 
driven) chiller     (၂)                                            (electric driven)chiller         ႔      
                        chiller         vapor compression chiller                                        (heat 
driven) chiller         absorption chiller                 Vapor compression chiller              
      (electric motor)    ႔                                       (mechanical energy)              vapor 
compression cycle                         Absorption chiller        (heat)                         
                                   vapor compression chiller                             

 Vapor compression chiller                          compressor                       
                          Centrifugal chiller ၊ reciprocating chiller       screw chiller    ႔         
       chiller                           

၆.၁.၂ Electric Chillers Vs Non-electric Chillers 
Electric Chillers Non Electric Chillers 
� Reciprocating chillers � Absorption chillers 
� Rotary screw chillers – Single effect absorption chiller 
� Centrifugal chillers � Low pressure steam 
� Air-cooled chiller � Hot water 
 � Use in CHP applications 
 – Double effect absorption chillers 
 � Medium pressure steam 
 � Direct-fired 
 � Heat recovery 
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Centrifugal       screw chiller    ႔                                               
 ( )               (electric motor) 
 ( )            ႔               ႔                           (Natural gas or fuel engine) 
 ( )           ႔         (steam turbine) 
 (ဃ)                                                    (dual drive – engine and electric motor) 

၆.၁.၃ Engine Drive Chillers 
Rotary compressor                    ႔ natural gas ၊           propane                 ႔      

                                                   R                               full load             
   ႔          S                       full-load                1.9                C           
                         1.9    ႔           

      -                                                                                               
 (၁)                      higher first cost) 
 (၂)                  poor air quality ) 
 (၃)                                                    much higher maintenance requirements) 
 (၄)                 short engine life) 
 (၅)              noise) 
 (၆)                                                   
 (၇)         engi          refrigeration subsystem    ႔           integration                    

   ႔         
Gas engine drive chiller         electric-drive chiller                                          

       operating cost             

၆.၁.၄ Steam Turbine Driven Chillers   
          ႔       (steam turbine                                            

၆.၁.၅ Air Cooled Versus Water Cooled 
Air Cooled Efficiency and Water Cooled Efficiency 

 
     -                 outdoor design              95°F (35°C)    -                       

78°F(25.6°C) wet-bulb temperature           water                        cooling tower    
                             85°F(29.4°C                           ႔        refrigerant condensing 

                                                                                           
                                                                                      
                                                                                  
                                                                                       
                                         

   ႔                                                                           
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temperature     100°F(37.8°C)    ႔                                             (outdoor 
conditions)     air                                            temperature     125°F(51.7°C)   ႔ 
         Water                                            ႔        ႔                                     
             C                                   compressor                              Part load 
condition ၌                                             

 
    ၆-၁ Water                           air                                             capacity                            

 
    ၆-၂      ႔    ၂၄                                                        ႔                           

Water                  system efficiency                                   ၊                     
condenser pump    ႔                                       Air                  system            
           chilled wat                                                       

Table 6-3 air cooled chiller       water                   ႔                
Air cooled chiller                     Water cooled chiller                     

-Lower maintenance -Greater energy efficiency 
-Packaged system -Longer equipment life 
-Better low-ambient  
-Simple operation  

Air                        “packaged system                                                  
                                                                                                          
                                                              Water cooled chiller          
condenser water      ၊    ႔      ၊                                                                      
                                                                                                
                  



             ႔                                                                                       Chapter-6 Overview of Chillers 

                                                                                                                           6-5 

Water                                 air                                           
         air                                  ၁၅         ၂၀                     water                      
                ၂၀          ၃၀                                  air                        
      outdoor                 water cooled                                 ၌                     
         Water                                                                                   
                    

Air                                                   water                                    
Water                                                                               

Table 6-4                                                  ႔                                            
Air Cooled Chiller Water Cooled Chiller 

 Heat removed by refrigerant cycle is 
rejected to the ambient air 

 Lower first cost  
 Limited by efficiency & capacity of 

installation 
 Less or no sheltered building space 

required for chiller 
 No threat of Legionella outbreak 
    ’         k            
 Higher kW/ton than water cooled. Typically 

1.0 to 1.5 kW/ton 
 

 Heat removed by refrigerant cycle is rejected 
to circulating condenser water 

 Higher first cost  
 Favorable when efficiency is important & 

individual chiller operating capacity > 200 RT  
 More complicated to service and maintain 
 More building space 
 Longer life 
 Water treatment of condenser water circuit 
 More energy efficient as condensing pressure 

is lower than air cooled chiller. Generally 0.5 
to 0.63 kW/ton. 

  

 R410A refrigerant 
 Standard high ambient design (52°C) 
 Low ambient (-18°C) option 
 Ultra Quiet Fan option 
 Cooling Capacity:  55-148 TR 
 All models COP>3.0  

    ၆-၃ Air cooled VSD scroll chiller 

  
    ၆-၄                    

  
    ၆-၅ Air cooled rotary screw chiller(Trane)     ၆-၆ Air cooled reciprocating chiller(York) 
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၆.၁.၆ Gear Drive Versus Direct Drive 
Direct drive chiller (turbocore        )                        shaft speed)                 

                                impeller                                                    
                                                                                                          
                           efficiency loss                                                          
                                                                         

Impeller           diameter)      gear ratio                                              
                          highest performance                Direct                        impeller 
          diameter)        ႔                                                                     
   (highest performance                                Direct                              
        multiple stages                                             ႔        energy performance          

   k                     gear drive centrifugal                                             gear 
drive                                            Trane          direct drive chiller                  
      

၆.၁.၇ Open Drive Versus Hermetic  
Hermetic centrifugal                                                 ၌                  

                  refrigerant                          ႔                                     
    ႔                         refrigerant    ႔                                                      
                        open mac                            ႔     hermetic mach                    
                                                          

Open                                                compressor casing                
                                                         motor losses)    e                      
                                                                                          motor losses  
          5%                   Open drive motor        ႔                                         ႔ 
                              (plant room)                         Hermetic       semi hermetic 
                                            ႔                                                
          

                           open                                                         
                                                                                             
hermetic machine                                                         

Open                                                                     leak                      
High pressure                  refrigerant                 ႔               leak                 Low 
                                        leak                    ၊            ႔                            ႔ 
                    High pressure open machine                                               ၊      
     refrigerant                                                         

၆.၁.၈ Fixed Orifice Versus Float Valve 
Fixed orifice     thermal expansion device                                                     

                               evaporator                                       minimum differential 
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pressure)                                            ႔                        part load performance 
                                      float valve                       ၈                              

၆.၁.၉ Falling Film Evaporator Versus Flooded Evaporator 
Falling film evaporator ၊     vaporator       flooded evaporator                       ၇  

        -                              

 
    ၆-၇ Falling film evaporator ၊     vaporator       flooded evaporator 

Hybrid falling film evaporator  
Hybrid falling film evaporator     falling film evaporator       flooded evaporator    ႔  

                                                      
               ၌                                                                  ၌ 

                       ၂                           ၌                          refrigerant film           
                   ၌                          refr                      ၌                

၆.၂ Factors Affecting Performance of Refrigeration Systems 
Refrigeration system       performance                                          
 (၁) E                             temperature) 

 (၂)                                      

 (၃)            equipment       component                 compressor, evaporator etc) 

 (၄)                                            maintenance) 

၆.၂.၁ Evaporating and Condensing Temperatures 

 
            cooling temperature                                                    

H                                                                                           

W                               chilled water temperature 6                                         
                         30                      evaporating temperature 1                    
                                                                                                 
                                                                          4     8                
             

                                                                                                 
                       ႕                                                   frozen food processing)       

Refrigeration system        Coefficient Of Performance (COP)                                
evaporating       condensing temperature    ႔                    Evaporating temperature     1 K 
                       ႔      condensing temperature     1 K                                         
(performance) 2%     4%                           
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               storage)                                                      low temperature application) 
                                ႕                     air conditioning              application)      
                                                                                                      
၅     ႔                                         r                                             
C          ၊ evaporator ၊                                    ႔                                      
                     (performance)              

၆.၂.၂ Effect of Condenser and Evaporator on System Efficiency 
E                             ႔                                                            

                                            
Heat exchanger                                                         

                 

                            k             
  U     heat exchanger   thermal transmittance (W/m2              
  A     heat transfer surface area (m2            
  LMTD     log mean temperature difference (K)          

     -                        evaporating temperature 1       chilled water 6      ႔         
          E                            –1      ႔                               evaporator             
                                    temperature difference)                                     
(temperature difference)                                                                         ႔        
                               ႔                      ႔                                          
             

Effi                                                                                  
E                                                                                              
               ႔                                             heat transfer surface)                          
                       ၊                                

   ႔                                                                surface area) 
                                                    temperature difference)       K            ႔            
                  Condensing temperature     40                                                             
                                 

                                                             system                    
                       ႔                      k                              k               ႔    
‘   k    ’                                                                                

၆.၂.၃ Operating Speeds 
Reciprocating compressor       operating speed 

 (၁)  Hermetic compressor                       (shaft speed) 3,600 rpm                     

 (၂) Semi hermetic compressor                       (shaft speed) 3600 rpm                    

 (၃)  Open drive compressor                        500 rpm    1500 rpm                     
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Screw compressor       operating speed 
 Screw compressor               operating speed     3,600 rpm           

Centrifugal compressor       operating speed 
 R 134A                     positive pressure machine          gearbox                     

              30,000 rpm    ႔          

 R 123                     negative pressure machine                             compressor 
                                                    3,600 rpm    ႔          

၆.၂.၄ Chiller               ႔  Coefficient of Performance (COP) 
Table 6-5 chiller                          Coefficient of Performance (COP)                        
Thermal chillers  
Absorption chillers Coefficient of Performance (COP) 

     -Single stage 0.70 
     -Two stage direct fired  1.00 
     -Two stage steam fired   1.20 
Steam turbine driven centrifugal chiller 1.20 
Gas engine driven  centrifugal chiller   2.10 
Electric centrifugal chiller  
Electric motor driven centrifugal 6.10 

၆.၂.၅ Surg            
 (၁) Reciprocating compressor                              
 (၂) Screw compressor                              
 (၃)  Centrifugal compressor                                          ႔                         

Centrifugal compressor                                                                  
volumetric rate                                     Centrifugal machine     ၌                
           volumetric rate                                      High discharge pressure             
surge               Centrifugal compressor      surge                                                
     (၁၅)                             

၆.၂.၆                 (Reliability)                            (Maintenance) 
(၁) Reciprocating compressor                                                                         

                                                      (piston)                                Capacity 
                        COP                                                                      
                          Reciprocating compressor                            (foundation) 
                      

(၂) Screw compressor                                                     C                      
                                                      (၅၀,၀၀၀)   ႔                                
                                   Screw compressor      first critical speed             
                                                                (unbalance)              
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(၃) Centrifugal compressor                                                         Centrifugal 
machine                                                              (unbalance)                
(vibration)          Centrifugal machine                                                            
                       

၆.၂.၇                                                            
(၁) Gear drive machine         direct drive machine                                                        

             

(၂) Open drive machine                                  (maintenance cost)    hermetic machine 
                                (repair cost)            

(၃) Air cooled       water cooled    ႔                              (maintenance)               (repair) 
            Water cooled system          water treatment                                 
                                                               ႔        water cooled chiller       
                                  air cooled chiller                    Water cooled chiller       
                     

၆.၂.၈                                     (Field Serviceability) 
(၁) Reciprocating chiller                                                      

(၂) Screw chiller                                                                                   
                                              

(၃) Centrifugal chiller        impeller                             Centrifugal impeller         
                                                                                    

၆.၂.၉                       (Availability of Spare Parts) 
(၁) Reciprocating compressor                                                 

(၂) Screw compressor                (manufacturers)    rotor     ၊ bearing                       
                                                

(၃) Centrifugal compressor       impeller                                                              
                    (၁၀)       (၁၂)                                          

(၄) Screw compressor          sealing               lubrication                          rotor chamber 
         ႔                           ႔      oil separator                                     
Screw compressor                               oil pump                           

(၅) Reciprocating compressor                        refrigerant                             oil 
separator                          

(၆) Centrifugal machine                                             

၆.၂.၁၀ Performance Specifications: 
Chiller          capacity       performance                             parameter       
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 (၁) Maximum cooling capacity (tons) 
 (၂) Chilled water supply temperature (°F) 
 (၃)  Chilled water return temperature (°F) 
 (၄) Chilled water flow rate (gpm) 
 (၅) Maximum evaporator pressure drop (ft wg) 
 (၆)  Evaporator fouling factor (usually 0.0001) 
 (၇) Condenser water return temperature (°F) 
 (၈) Condenser water supply temperature (°F) 
 (၉) Condenser water flow rate (°F) 
 (၁၀) Maximum condenser pressure drop (ft wg) 
 (၁၁)  Condenser fouling factor (usually 0.00025) 
 (၁၂)  Electrical service: V/ph/Hz 
 (၁၃) Maximum sound power level (dBA) 
 (၁၄) Allowable motor type (hermetic and/or open) 
 (၁၅) Motor FLA 
 (၁၆) Maximum kW/ton at full load and Maximum IPLV (kW/ton) 

၆.၃ Refrigeration                                     
Table 6-6                                                                           

             (Advantages)                (Disadvantages) 
Rotary Vane 
-Good efficiency as booster:equal to screw and 
better than piston type 
-Handles low pressure conditions 
-Mechanically reliable 

-Discharge pressure limitation 
-Overall pressure ratio limited to about 7:1 
-Poor part load power characteristics 

Reciprocating Piston 
-Basic industry work horse 
-Full range of sizes & capacities 
-Efficient part load operation 
-Relatively inexpensive 
-Requires minimum amount of support infra-
structure 

-Volumetric efficiency drops at high overall 
pressure ratios 
-Requires frequent maintenance 
-Not tolerant of liquid 
-Water cooling necessary for ammonia systems 

Rotary Screw 
-Good efficiency at full load 
-Large capacity units available 
-Low maintenance costs 
-Reliable 
-Tolerant to liquid 
-Liquid injection cooling option 
-Infinitely variable capacity control 
-High operating flexibility 

-Poor power performance at low part load 
conditions 
-Small sizes expensive 
-Repairs expensive in remote locations 
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Centrifugal 
-Efficient at full load 
-Large capacity units require small space 

-Very high speed precision equipment 
-Useable only with freon type refrigerants 
-Inefficient at part load 
-Severe operating restrictions 

       -                                        design conditions) 

Application 

Source Fluid 
Type and 

Temperature 

Source 
Refrigerant 

Temperature 

Sink Fluid 
Type and 

Temperature 

Sink 
Refrigerant 

Temperature 

Fluid 
Carnot 
COP 

Refrigerant 
Carnot COP 

Water  
cooled 
chillers 

44°F water 38°F 85°F water 91°F 12.3 9.4 

Air cooled 
chillers 

44°F water 38°F 95°F air 105 °F 9.9 7.4 

Air cooled 
unitary 

equipment 
55°F air 45°F 95°F air 105°F 12.9 8.4 

Refrigerator 38°F air 28°F 90°F air 100°F 9.6 6.8 

Freezer 5°F air 5°F 90°F air 100°F 5.5 4.3 

၆.၄ Positive Pressure Machine (R134a)       Negative Pressure Machine (R 123 Chiller) 
Centrifugal compressor         refrigerant   kinetic energy                                  ႔ 

refrigerant        (pressure)                 Refrigerant     compressor              expansion 
           kinetic energy    static pressure         ႔                                     Compressor 
      motor     casing                          refrigerant         ႔             (motor winding)          
         ႔   ႔               “Hermetic motor             Compressor   winding       (ambient 
air)     ႔            “Open type               

Evaporator                                       ႔                            cooling  
capacity         chiller   cooling               inlet guide vane        refrigerant                flow rate) 
               regulate          Chiller loading   1                             cooling  capacity 
                            High pressure gas                        ႔                                
refrigerant           heat)            ႔                                         ႔ gas)             
(liquid)         ႔                       liquid refrigerant         evaporator      ႔            chilled 
                                    

 

          ႔                                                  “positive pressure machine         
                                               “negative pressure                    Evaporator 
                                                       ႔                                    
                      Evaporator pressure                                                     
positive                                                                          negative 
pressure                         
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Standard AHRI (       I                                                                 
          Condensing pressure                             ႔                                          
      total pressure increased)    81.7 (118.3 - 36.6)                                             
                                                             “Lift                                   
                       perform           work done           

R123 c                                  -                   Condensing                   
                 ႔                                     Positive pressure machine(R134a chiller)     ႔ 
negative pressure machine(R                             refrigerant              flow rate)    
                                                lb/min per ton    ႔          Cooling  effect 1 
refrigeration t             chiller   refrigerant          flow) 3 lb/min             

 
                                             diameter)         ၄၀)   ႔            Hz 

                                                     3,                 R134a chiller co           
              ၅        ႔            Operating speed                   ႔                    ႔           
          (high speed)           gear b                               

Positive pressure machine (R134a chiller)         refrigerant            leakage              
              ႔                                                            atmospheric pressure)    
                 ႔                  refrigerant              ႔                 (leakage)             ႔     
negative p                                    leakage                               ႔      
(atmospheric         air)                 ႔                        air)              ႔                  
      non condensable gas                       ႔                      Chiller                           
                          cooling capa         ႔                                  compr          
non condensable gas                compress)                  refrigeration e                    
                                                             

Non condensable gas                                 ၌            fficiency                
                              ႔        ႔           contaminant)                          ၌        
               (acid formation)                    motor winding    ႔                                  
                                                                                 

                                 negative                                              
                                 chi                         ႔ moisture)          non condensable gas 
                                                                        Purge unit                ႔ moisture) 
          non condensable gas                    ႕                                                
(atmospheric)      ႔                    

                     negative pressure chiller                                               
                   (leakage)                   evaporator                             evaporator pressure  

                                                                           ႔ 
                       R                                        ၅     ႔             I        
                                                        ႔                        
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         atmospheric pressure)                                        

Table 6-8 l                          high pressure c                                 

  Low Pressure Chiller High Pressure Chiller 

Evaporator 
  
  

Always at negative pressure Always at positive pressure 

Air leaks inward at low rate Refrigerant leaks outward at moderate rate 

No refrigerant loss  into the equipment 
room 

Refrigerant loss is into equipment room 

Condenser 
  

At slightly positive pressure during 
operation 

Always at high positive pressure 

Refrigerant leaks outward at very low 
rate during operation 

Refrigerant leaks outward at very high rate 

Monitoring of 
leak rate 

  

Trane EarthWise purge is able to 
continuously monitor in-leakage with 
the run meter 

Only ways to monitor leak rate on high 
pressure chiller are 
- Periodic leak checks 
- Purchase refrigerant monitor 

Purge can be connected to a building 
automation system for notification of 
increased purge operation (in-leak). 
Refrigerant monitor can be connected 
to the building automation system. 

Normally the only time that a leak is 
detected on a high pressure chiller is during 
spring startup. This means that a chiller 
which develops a leak in the summer may 
leak continuously until the following spring. 

Typical 
pressure 

  
  

HCFC-123 HFC-134a 

Evaporator: 18.7 inches of Mercury Evaporator: 33.1 psig 

Condenser: 6.1 psig Condenser: 124.1 psig 

                                                                       leak                        
   detect)                                                                    ႔                chille    
       lubricant oil)                            ႔                                                        
            

၆.၅ Chiller             

 

၆.၅.၁ Defining Chiller Performance Requirement  
Chiller                                             performance ၊             capacity       

              chiller                                      Chiller           (type)                  
              Vapor compression cycle ၊ reciprocating compressor ၊ engine drive vapor compression 
cycle ၊ rotary compressor ၊ absorption cycle 2 stage ၊ indirect fired absorption cycle ၊ 2 stage direct 
fired        ႔             

Chiller                                                     
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Chiller          capacity       performance                             parameter         
                         Chiller performance                                          (၁၈)     
                        

                       (electric drive) chiller                                                  
                   (input energy)                              
 (၁) Allowable motor type (hermetic and/or open) 
 (၂) Motor FLA 
 (၃)  Maximum kW/ton at full load. 
 (၄) Maximum IPLV (kW/ton) 

                      (engine drive) chiller                            ၊                      
  (fuel)                                parameter                                  Indirect fired 
absorption chiller                    ႔(steam)    ႔          (hot water)                    parameter 
                                 
 (၁) Steam operating pressure (psig) 
 (၂) Maximum steam flow rate (lb/hr) 
 (၃) High temperature hot water temperature (8°F) 
 (၄) High temperature hot water flow rate (gpm) 

၆.၅.၂ Economic Evaluation of Chiller Systems  
          ၊          (owner)၊                ႔                     chiller system                ႔   
          ႔                             (total ownership cost or life cycle cost)                        
          

Chiller         maximum capacity                                  ႔               
   ႔        chiller                                         peak load      part load                       
           AHRI 550/590-98                  electric drive chiller                         IPLV 
part load value                                                                IPLV part load 
                                                                       ႔      IPLV part load 
           chiller                                   ၊                                              IPLV 
part load                                                                   condenser water supply 
temperature                     

                     (multiple) chiller                      chiller                   rated 
capacity   40%    80%                                 chilled water system             optimum 
efficiency                                              IPLV part load            chilled water 
system efficiency                       

               load profile                    chiller                             chiller 
              (manufacturer)                   chiller components (tube quantity, shell length, 
compressor size/quantity)                                     

Life cycle cost                                       (basic elements)             
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၆.၅.၃                 (First Cost) 
First cost                                                                     ၊        ၊ 

          ၊          ၊                                                                           
                                        Table 6-9                                         

Table 6-9 chiller          ၊ COP          ႔                         

Chiller Type 
Capacity (*) 
Range (tons) 

First Cost (**) 
Range ($/ton) 

COP 
Range 

IPLV Range 
(COP) 

Reciprocating/Scroll 50 - 230 (400) $200 - $250 4.2 - 5.5 4.6 - 5.8 

Screw 70 - 400 (1250) $225 - $275 4.9 - 5.8 5.4 - 6.1 

Centrifugal 200-2000 (10,000) $180 - $300 5.8 - 7.1 6.5 - 7.9 

Engine Driven 100 - 3000 (10,000) $450 - $600 1.5 - 1.9 1.8 - 2.3 

(*)            ၌                              (maximum size)                   
(**)                (first cost)                        (contractor mark-ups)               
         

Vapor compression cycle chiller                  (ancillary cost)     
 (၁) Refrigeration room safety requirements (ASHRAE Standard 15) 

 (၂) Additional ventilation required for open motor 

 (၃)  Noise and vibration control       

 (၄) Fuel piping ၊ exhaust venting       noise control for engine drive chiller    ႔           

 
                           
 (၁) Concrete housekeeping pad 
 (၂) Rigging 
 (၃)  Demolition 
 (၄) Electrical power 
 (၅) Controls 
 (၆)  Contractor overhead (insurance ၊ bonds, taxes and general office operations ၊ special 

conditions) (                15%    20%) 
 (၇) Contractor profit (                5%    20%) 

၆.၅.၄                     (Annual Recurring Costs) 
Chiller                                                                                    

     (energy costs)                                   (maintenance cost)                                     
chiller                                                           

Chiller                                 ႔                ႔    “economic life     ႔      “service 
life            Reciprocating compressor chiller   service life     (၁၅)       ႔          Rotary 
compressor       absorption chiller              (service life)    (၂၃)       ႔                        
           (energy cost)                                                            
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(၁) Chiller                                     (amount of electrical energy)      
(၂)                                  ႔          

                         (energy costs)                                        (electrical 
energy consumption-kWh)                           (cost for electricity -$/kWh)    ႔                     
                                              (maintenance costs)                                 
     ႕                                                          ႕                                           ႔      
                                                                                                              
           (initial equipment cost)  ၁%    ၃%                  

၆.၅.၅ Procurement Strategies 
 (၁) Calculate or estimate the required plant total tonnage; 

 (၂) Pick a short list of chiller vendors based on past experience, local representation, etc; 

 (၃)  Request chiller bids based on a performance specification; 

 (၄) Adjust bids for other first-cost impacts; 

 (၅) Estimate energy usage of options with a detailed computer model of the building/plant; 

 (၆)  Estimate maintenance cost differences between options; 

 (၇) Calculate life-cycle costs; 

 (၈) Select the chiller option with the lowest life cycle cost. 

 
Equipment Pipe Connection 

  
    ၆-၈ Chiled water pump pipe connection     ၆-၉ Condenser water pump pipe connection 
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    ၆-၁၀ Chiller pipe connection     ၆-၁၁ Condenser water pump pipe connection 

 
-End - 


