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INTRODUCTION 
The project has three objectives. The first is to improve the efficiency of the diesel power 
plant of a village by 10%, which is equivalent to a reduction of CO2 by 2.2 lb for each 
gallon of diesel fuel consumed, through the use of a 50kW Organic Rankine cycle (ORC) 
system to recover waste heat contained in diesel engine jacket water and exhaust. The 
second is to evaluate feasibility, operation and maintenance requirements, and payback 
time of applying the ORC system on the village power plant mentioned above. The third 
is to develop guidelines for ORC system selection, operation, and maintenance and to 
evaluate the potential impact of applying waste heat ORC systems on rural Alaska 
economy, fuel consumption, and greenhouse gas reduction. 
  
Overall, the project has fallen slightly behind the working timeline due to two factors: 1) 
administrative delays in setting up the award (TCC) and sub-award (ACEP), and 2) 
delayed delivery of ORC equipment from vendor. A revised timeline is included as 
Appendix C. Despite the delays, the project team believes the scope of work can be 
completed in the original timeframe, provided the ORC unit and related 
equipment/supplies is obtained by late summer or early fall 2010. Accomplishments to 
date include the placing of orders for project equipment, completion of test plans, 
completion of preliminary modeling and simulations, and preparation of detailed design 
and installation plans. The project is on budget. There are no photos in this report as the 
project is still in the procurement stage. 
 
CURRENT PROJECT STATUS AND EXPECTED DELIVERY DATE: 
 
The approach of this project includes eight parts, which are procurement, modeling and 
simulation, installation and instrumentation, durability test for system reliability, 
controlled test for system performance verification, performance and economic 
comparison of the ORC system and the ammonia-water system, and report writing and 
dissemination. Details of the expected delivery date, tasks of each part and its current 
status are listed in the following paragraphs. 
 
Expected Delivery Date: 
Procurement of the ORC unit and related supplies has begun with the issuing of purchase 
orders this quarter. The expected delivery date is late summer/fall 2010. 
 
Procurement: 
Major equipment, which are the devices absolutely needed for testing and measurement, 
include the 50kW ORC system, a heat source, a heating flow pump set, a heat sink, a cooling 
flow pump set, two temperature control valves, and two flow rate meters. Quotations of these 
devices have been obtained and purchase orders have been completed. Before purchasing a 
final check with the engineers of the ORC system manufacturer was conducted to determine 
that the devices to be purchased are appropriate for achieving the project objective. Since the 
devices will also be used to test a 25kW ammonia-water system, they need to be appropriate 
for testing the ammonia-water system testing. A meeting with the ammonia-water system 
manufacturer has also been conducted to check the appropriateness of the equipment to be 
purchased. 
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In order to collect performance data of the ORC system for a wide range of operation 
conditions, the boiler selected can provide hot water at temperatures up to 300

o
F, which is 

significantly higher than the water boiling point under 1 atmospheric pressure. Therefore, 
other components (e.g. pump, flow meter) selected for the heating loop need to be able to 
withstand the high temperature and pressure accordingly. Considering cooling side of the 
ORC system, some popular applicable cooling devices include dry cooler, radiator, and 
cooling tower. Based on cost and operation power requirement, an in-door cooling tower is 
selected. In order to reduce power consumed to operate the ORC system at partial loads, 
variable frequency drives are selected to reduce power needed to operate the pumps and the 
cooling fan. To control the inlet and outlet temperatures of the cooling loop, temperature 
control valves are used. 
 
Components of the piping systems, which connect the boiler to the ORC system and the 
cooling tower to the ORC system, will be designed and purchased after the arrival of the 
major equipment. On shelf measurement devices (e.g. measurement devices for temperatures, 
pressures, and flow rates of working fluid along the system loops and devices related to 
electrical power measurement), will also be purchased around the same time. 
 
The costs of the selected major devices are listed in Table 1. Appendix A shows the 
information of how the particular device is selected among all the devices proposed for each 
equipment category by the vendors. The estimated total pipe and auxiliary (e.g., expansion 
tanks, strainer, fittings) components cost is about $15,000.  
 

Major Components 
 
Cost 

ORC 92500 
Boiler 24380 
Cooling Tower 12542 
Pump1 8687 

VFD1 1672.50 
Pump2 4138 

VFD2 1899 
Flow Meter1 1185 
Flow Meter2 1185 
Mixing Valve1 2425 

Actuator1 605 
Mixing Valve2 2425 

Actuator2 605 
Major Components 
Total 154248.50 

 
Table 1. Cost information of Major Components 

 
Modeling and Simulation: 
 
The purpose of modeling and simulation is to make the model a tool for selecting village 
diesel engines by matching performance characteristics, load pattern, and environment 
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conditions of the diesel engine to the performance of the ORC system. The model will also 
provide information for optimal application of the ORC system for net gain in power 
including generated power and parasitical power.  
 
The model includes three components: heat source loop, heat sink loop, and the ORC system. 
Heating and cooling fluids are respectively water and 50/50 glycol/water mixture. The ORC 
system model includes components of a Rankine Cycle system with working fluid flow rate 
control for quality adjustment of the working fluid entering the screw expander. Working 
fluid used for this system is R245fa. 
 
HEAT SOURCE 
Heat source loop includes a high temperature boiler, a VFD pump, and heat source pipes. 
Through the pipes, the hot fluid interacts with the heat source heat exchanger of the ORC 
system. The loop has controllability of temperature and flow rate of the boiler output. 
Information of boiler natural gas consumption and pump power consumption corresponding 
to the loop operation condition is included in the model and the information can be easily 
modified for different types of heat source and pump adopted. 
 
HEAT SINK 
Heat sink loop includes an indoor cooling tower, a VFD pump, and heat sink pipes. Through 
the pipes, the cooling fluid interacts with the condenser of the ORC system. The loop has 
controllability of temperature and flow rate of the cooling flow. Information of pump power 
consumption, water consumption, and cooling fan power consumption corresponding to the 
loop operation condition is included in the model and the information can be easily modified 
for different types of cooling system and pump adopted. 
 
ORC SYSTEM 
The physical ORC system to be used for this project is an integrated unit, for which to 
conduct tests on individual components, without modifying the system (modifying the system 
may results in losing warrantee), may not be possible. Also detailed engineering information 
of individual components is not available for the concern of proprietary. In other words, the 
ORC system may need to be considered as a black box of which operation parameters cannot 
be altered by the user. 
 
Considering system reliability test and tests of system performance related only to system 
power generation under different heat source and sink conditions, detailed engineering data 
of individual components may not be needed. For investigation of optimal net power 
generation (including power generated by the ORC system and parasitic power consumed by 
cooling loop and/or heating loop), detailed engineering data may also not be needed. 
However, if the purposes of the tests include verification of the ORC system performance as 
claimed by the manufacturer and provision of comments to the design of the system, detailed 
engineering data of components will then become required.   
 
To achieve the objectives of this project listed in the Introduction, detailed engineering data 
of the ORC system components may not be needed. However, to have an ORC system model 
and its simulation results can be helpful in understanding the interactions between the ORC 
system, heat source, and heat sink and also helpful in test planning, an ORC model with 
parameters of dominate performance properties of its components is needed.  
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For this project, the plan of the modeling may include two to three stages depending on how 
feasible to reverse engineering the performance parameters of the ORC system. The first 
stage is to model the ORC system using simple parameters for system components. The 
purpose of this stage is to qualitatively understand the effects of operation conditions of heat 
source and heat sink on ORC system performance and the results will be used for test 
planning. The second stage is to fit the system parameters using data obtained from limited 
number of experimental cases (i.e., heating and cooling conditions). If system simulation 
results obtained using fitted values of system parameters can qualitatively match 
experimental results, but without appropriate accuracy, for numerous extra operation 
conditions, a more complex model will be constructed for detailed modeling as the third 
stage. In other words, if reengineering of ORC system parameters shows feasibility, more 
accurate modeling effort will be conducted. 
 
Stage One: 
The simple model will include an evaporator, a screw expander, a condenser, and a VFD 
pump. The model allows the quality of the working fluid entering the expander adjustable for 
optimal ORC system performance. The results will be used for test planning. The expander is 
modeled by a single efficiency, the pump is modeled by a single efficiency and a variable 
flow rate, and the evaporator and condenser are modeled by their respective total heat 
transfer coefficients and heat transfer areas. If heat losses to the atmosphere are found 
significant, heat losses will also be included in the model. 
 
Ranges of values of parameters used for simulation are based on specifications of the 
components (e.g. boiler output limits, pressure limit of ORC system), properties of the fluids 
(i.e. heating, cooling, and working fluid), asymptotes performance of sub-components (e.g. 
heat exchanger performance versus flow rate), etc. Limits include maximum pressure of the 
ORC system (150psi), heat source temperature (300F), heat source capacity (2,000,000Bph), 
and flow rates of pumps (250gpm for heating, 375gpm for cooling). Values of ORC 
components parameters adopted from publications (very limited data available) and 
conventional application practice [1] for system simulation include expander efficiency 
(0.75), pump efficiency (0.75), heat transfer coefficient of evaporator (1500 W/m^2-K or 
265Btu/ft^2-F), evaporator area (100ft^2), heat transfer coefficient of condenser (1400 
W/m^2-K or 247Btu/ft^2-F), and condenser area (200ft^2). Some of the values may be 
adjusted if the simulation results do not match the published performance results. Heat 
exchanger simulation model are based on standard practice [2, 3]. Since working fluid 
(R245fa) property will affect the ORC system performance and temperature and pressure 
limits to be used for testing, some of the physical properties are listed in Table 2 for 
reference. Detailed property of R245fa can be found in NIST document. Results of stage one 
simulation include system performance (e.g. net optimal efficiencies, expander power) of the 
ORC system, net optimal efficiencies of the test system, economic impacts, etc. as functions 
of operation parameters of heat source and heat sink. Results also include effects of sizes of 
heat exchangers and efficiencies of expander and pumps on system performance. The first 
stage results will be used to help design test plan of the ORC system. 
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Safety Vaporization 
Heat (1atm.)  

Boiling 
T.(1atm.) 

Critical Point Saturation 
Slope 

ODP* GWP** 
100 year 

Non- 
Flammable 

197.5 Kj/Kg 
(355.5 Btu/lb) 

14.6C 
(58.3F) 

154C (309.2F) 
36.4 bar (527.9psi) 

Isentropic -0 1020 

*Ozone depletion potential 
** Green house warming potential 
(No listed phase out year) 
 

Table 2 Thermodynamic properties and environmental date of R245fa  
 
Stage Two: 
The second stage is to use measured data from experiment to fit the values of system 
parameters of the simple model. Data to be used for fitting include inputs and outputs of the 
testing system. Inputs include, at least, inlet temperatures and flow rates of the heat source 
and heat sink heat exchangers. Outputs include, at least, outlet temperatures of heat 
exchangers and electrical power generated from the ORC system, of which the effect of 
mechanical to electrical power conversion efficiency is included. If other measured data 
become available (i.e. obtained from meters come with the ORC system or meters which are 
allowed to installed to the ORC system), they will also be used to fit the values of the 
parameters.  
 
The fitted parameters values will then be used for model simulation of the test system under 
numerous extra operation conditions of heat source and heat sink. The outputs will be 
compared with experimental data under the same operation conditions to investigate the 
discrepancies and to qualitatively determine the feasibility of modeling process. If the model 
is qualitatively feasible, but results predicted need to be improved, a more detailed model will 
then be adopted as the third stage of the simulation process. 
 
Stage Three: 
A more detailed model of an ORC system may need more than just four major 
subcomponents (i.e. expander, condenser, evaporator, and pump) as used for stage one 
modeling. Pipes and control elements (e.g. valves, fittings, and expansion tank) may affect 
heat transfer and pressure distribution and distribution of liquid and vapor in evaporator, 
condenser, and expansion tank. Therefore, pipes and control elements may affect 
performance of working fluid in the system and need to be considered as major sub 
components of the ORC system. In addition, each of the sub components may be further 
divided into detailed elements to get better simulation results. 
 
An expander may be further divided into its function elements, which include pressure drop 
element as nozzle effect, vapor cooling down element for working fluid before entering into 
the screw channel, isentropic expansion element accounting for the working fluid expansion 
in the channel between the screws, further expansion element due to ambient pressure, 
leakage element for leakage of working fluid from high pressure region to low pressure 
region, and existing cooling down element. In addition to the six elements, mechanical loss 
due to friction also needs to be considered for obtaining net expander work. 
 
Inside the condenser, working fluid may experience three different conditions: vapor phase, 
mixed phase, and liquid phase. To better represent the performance of the condenser using 
simple mathematical model, a multi-zone model may be needed with each zone having its 
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own constant heat transfer properties to approximate the heat transfer behavior of the 
particular zone. The spaces occupied by liquid, mixture, and vapor may be estimated using 
the amount of heat transferred. Pressure drop element is also needed for the condenser 
simulation. Similar to condenser, evaporator can be modeled using the same modeling 
method. 
 
The amount of power consumed by the pump of the ORC system may not be as critical as the 
power consumed by the pumps in the heat sink loop and/or heat source loop. Therefore, the 
variation of the pump operation property may not have significant effect on the system 
simulation result and can be described using constant pump efficiency. 
 
Pipes and pipe control units can be modeled using standard method recommended in 
handbooks for pressure drops. Heat transfer effect of the pipe may be less critical, if all the 
pipes are short and insulated properly as for usual applications.  
 
If the third stage is conducted, the model parameters will be fitted and extra simulations will 
be performed and results will be verified using experimental results. 
 
Installation and Instrumentation:  
The task of installation and instrumentation include installation of the complete testing 
system (i.e. ORC system, heat source system, cooling system, electrical power consumption 
device, and measurement and data acquisition devices). Detection, rectification, and 
modifications (if it is needed) are also part of this task.  
 
Some special concerns to the installation including the followings: 
Boiler: For a high temperature water boiler, a safety wall needs to be installed between the 
boiler and all other equipment. 
Cooling tower: For indoor cooling tower, ducts are needed for ventilating moisture created by 
the cooling tower to outdoor surroundings. 
Ammonia-water waste heat power unit: A confined space with good ventilation to outdoor 
surroundings is needed to prevent disaster from happening due to accidental leakage of 
ammonia. 
Pipes, flow control devices, and measurement devices for the heat source loop: Being able to 
withstand high temperature and pressure is always a concern for the selections of these 
devices.  
 
Currently, the space for the experiment has been located. Action in installation will start after 
some of the equipment being shipped in and their details becoming available. The experiment 
space floor plane is given in Appendix B. 
 
Reliability Testing: 
Reliability test, which is a 600-hour test, considers the durability of the system for long term 
operation. The test results will include details of malfunctions, repairs, maintenance 
performed, and other major system performance (e.g. fuel consumption, performance 
stability, power generated) during the test. The results will also include technologies needed 
for applying these systems.  
 
Performance Testing: 
Performance test considers the performance of the ORC system and the performance of the 
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test system (i.e. ORC system, heating loop, and cooling loop) as functions of operation 
conditions of the heat source and heat sink. Performance of ORC system includes net system 
efficiency, output quality, and more if more measurement devices are available. Test 
performance result includes detailed relationships between electrical output, parasitic power, 
and operation parameters of heat source and heat sink. This information may be used for the 
selection of appropriate diesel generators for this particular ORC system. The information 
may also be used to estimate electrical energy, which can be generated from a particular 
diesel generator with given load pattern and environmental conditions. If more measurement 
data (e.g. any information of working fluid states along the ORC loop, power consumption of 
the working fluid pump) becomes available, the data can also be used for performance 
verification of the ORC system and design parameters recommendation. 
 
Comparison in Performance and Economic Impact between the ORC and Absorption 
Systems: 
Performance comparison will include discussions of efficiencies and powers generated of the 
two systems; net efficiencies and net powers generated of the systems with respect to 
different possible cooling systems; feasibilities of the systems for different heat sources (e.g. 
exhaust, jacket water); economic analyses (e.g. total benefit, cost return time) for different 
heat sources. Other discussions include issues related to installation, maintenance, operation, 
operation stability, technology requirement in applying these systems. 
 
Report writing and dissemination: 
Detailed information of all the above mentioned tasks will be covered in regular quarterly 
reports and final report. In addition, technical findings will be submitted to appropriate 
journals and conferences. 
 
 
MAJOR PROGRESS OF THIS QUARTER: 
 

A. Preliminary test plan and test line diagram have been completed.  
B. Major equipment for testing has been determined and purchase orders have been 

submitted. 
 
Different types of heat sources and heat sinks have been investigated. A high 
temperature boiler is selected for its ability of getting wider range of test data. An 
indoor cooling tower is selected for its cost and requirement of less operation 
power.  
 
Meetings have been held with engineers of the manufacturers of the ORC system 
and the ammonia-water system to ensure the equipment to be purchased suitable 
for the project. 
 

C. Experimental space has been secured for this project by ACEP. 
D. Parameters to be measured have been determined. 
E. Preliminary modeling and simulation plan and methodology have been 

completed. Detailed modeling and simulation is in progress. The software for 
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working fluid property has been purchased and platform (Excel) to be used for 
modeling has been selected.  

F. Some safety concerns related to installation and instrumentation have been laid 
out. Detailed design and installation plan is in progress.  

 
FUTURE WORK: 

A. Continuation in procurement. 
• Purchase of pipes and control elements. 
• Continuation of purchase of measurement equipment. 

B. Planning for installation and instrumentation. 
• Test system layout. 
• Installation and instrumentation. 

C. Scheduling for reliability testing and performance testing.  
D. Continuation in system modeling and simulation. 
E. Analyses of system performance and economic impact. 
F. Continuation of report writing and dissemination.  
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APPENDIX A:  
Information of Equipment 

 
Table A1. Heat Source Selection Information 

 
Heat Source Selection 

   
Preferred 

 
Supply Temperature, F Boiler 1 

Boiler 
2 Boiler 3 (HT) 

Boiler 4 
(HT) Boiler 5 

Min Return Temperature, F 235 245 340 300 250 
Boiler Pressure, Psig 140 120 140 140 

 Flow Rate, GPM 
 

30 105 125 
 Temperature Differential, F 200 200 245 208 
 Pressure Drop, Psi 20 20 20 20 
 Heat Input from Fuel, MBH 1.3 (3') 1.77 1.3 3 
 Heat Output, MBH 2500 2500 3139 2600 
 Heating Surface Area, Sq. ft. 2000 2000 2511 2132 2000 

Working Fluid 252 
 

349 497 
 

Efficiency, % Water Water Water Water 
50% 

Glycol 
Length 

 
81 

 
80 86 

Width 79" 122" 89" 124 231 
Height 66" 66" 73" 54 

 Weight, lbs 73" 78" 111" 116" 84 
Freight, $ 6400 4400 11500 4024 

 Connector Size, Inch 
 

3884 7800 3533 
 Cost, $ 

   
4 

 Installation Cost, $ 11440 26774 33187 24380 73710 
Start Up Cost, $ 

     Stack Related Cost, $ 6677 6677 6677 
  Stack installation 

information 
     

Lead Time, Week 
18" D, 10' 

H  
 

22"D, 10' H 
  General Warrantee, Year 2 12 2 Flexible  18-20 

Thermshock Warrantee< 
Year 1 

 
1 

  Natural Gas Pressure, Inch 25 20 
   Comment-Requirement 

 
7 to 14 12.4 8 to 14 69"  

Comment-General 
  

Certificate, 
Wall  Wall 

 
   

High temp. High temp. 
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Table A2. Heat Sink Selection Information  
 

 
Heat Sink Dry Radiator 

   
Cooling 

 
 

Cooler 
    

Tower 
 

 
Dry Radiator 1 

Radiator 
2 

Radiator 
3 Radiator 4 Cooling  Cooling 

 
Cooler 

    
Tower 1 Tower 2 

Flow Rate, GPM 60*4 250 200 200 
 

250 250 
Temperature into Cooler, F 

 
118.5 90 90 160 90 86 

Temperature out of Cooler, 
F 

 
100 70 70 

 
74 70 

Air Temperature, F 100 65 20 50 68 
  Wet Bulb Temperature, F 

     
60 60 

Cooling Capacity, MBTU 2049 2060 1774 1774 2000 2000 2000 
Pressure Drop (Coolant), 
Psi 

 
7.9 

     Unit Horsepower, Hp 30 9.9 40 75 
 

10 7.5 
Indoor (Outdoor), Tower 

     
Indoor Outdoor 

Draft (Forced), Tower 
     

Forced Draft 

VFD Included 
Not 

Included Included Included 
Not 

included Included Included 
Lead Time, Weeks 

 
11 to 12 Flexible Flexible 4 to 5 4 to 5 4 to 5 

Cost, $ 187825 50666 26590 48477 14989 12542 14081 

Warrantee, Year 
     

15 for 
Shell 15 for Shell 

Weight, lbs 
 

7215 
    

1785 
Freight, $ Included 

      Length, inch 
 

96 Fan Dia 78 109 
 

Round Round 
Width, inch 

 
85.85 60 60 

 
80.21 94.25 

Height, inch 
 

96 78 106 
 

80 177.5 
Connector Size, inch 

       
Mounting Skid (Tower) 

     
Included 

Spring 
nozzle 

Blower Hood (Tower) 
     

Included Laddle 
Outlet Strain (Tower) 

     
Included Included 

Comment-Requirement 
     

Air duct 
 Comment-General High cost Two Stages Hi cost Hi cost High Preferred Inappropriate 

 
Hi power Low Speed Hi power Hi power temperature 

 
for winter 

  
Large Fan 

     
  

High cost 
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Table A3. Pumps Selection Information 

 
Pumps Preferred 

 
Preferred 

 

 

(Cooling 
loop) 

 

(Heating 
loop) 

 
 

Pump1 Pump2 Pump3 Pump4 

     Flow rate, GPM 250 250 250 
 Horsepower, Hp 7.5 7.81 12.3 
 Head, ft 85 82.8 81 
 Temperature limit, F 250 300 300 
 Efficiency, % 72 67 40.5 
 

Lead time, Weeks Flexible  
14 to 16 

FOB 8 to 10 FRB 
 Pump Cost, $ 4183 13226 8687 
 Motor Cost, $ Included Included Included 
 VFD Cost, $ 1899 1672 1672 
 Suction Port, inch 3 3 3 
 Discharge Port, Inch 3 2 3 
 Suction Connector, $ 151.8 

   Discharge 
Connector, $ 154.8 

   Comment-
Requirement 

    Comment-General 
 

Hi Cost 
 

Max=125F 

    
All low T 
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Table A4. Three-Way Valve Selection Information 

 
Mixing Valve Preferred 

   
 

Valve 1 Valve 2 Valve 3 Valve 4 

 
Stainless  Carbon Steel 

  Flow Rate, GPM 250 250 250 200 
Temperature, F 450 250 248 250 
Spring Loaded Yes Yes 

  Pressure Drop, Psi 0.38 0.38 
  Size, Inch 4 4 4 

 Valve Cost, $ 2425 1681 1388 4760 
Actuator Cost, $ 605 605 194 Included 

Comment-
Requirement High T Low T Low T Low T 

Comment-General Ball Ball Butterfly Ball 
 
 
 
 
 
 

Table A5. Flow Meters Selection Information 
 
 

Flow Meter 
    

Preferred 

 
Meter 1 Meter 2 Meter 3 Meter 4 Meter 5 

Flow Rate, GPM  40 to 650 30 to 250 50 to 500 
 

40 to 400 
Temperature, F  -450 to 450 

  
32 to 140 350 

End Connection, Inch 3 MNPT 2 2.5 4 2 
Max Pressure, Psi 5000 

  
225 5000 

Flow Accuracy 
0.5% 

Reading 
0.25% +- 

linearity 
0.25% +- 

linearity 3% 1.00% 
Cost, $ 2755 5715, High 5815 

 
1185 

Lead Time, Days 
    

3 to 5 
Comment, 

Requiermwnt 
   

Accuracy 
 

    

Is not 
enough 

 Comment, General Hi Cost Med  T Hi T Lo T Hi T 

 
Med Cost Hi Cost Hi Cost 

 
Lo Cost 
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APPENDIX B 
Experimental Building Space Floor Plan 

 

 
 

Figure B1. Floor Plan 
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APPENDIX C 
Project Timeline (revised 6-15-2010) 

 
PHASE 1 (April 20, 2010 to March 31, 2011) 

 
Task 1—Procurement (4/20/10 to 8/31/10) 
To purchase ORC system, cooling system (radiator, temperature control loop components), 
heating system (flow rate control), thermal flow measurement devices (flow meters, digital 
pressure gauges, thermocouples, etc.), ORC electrical power consumption and measurement 
devices (resistors, heat dissipation unit, and electrical power measurement devices), flow 
control system (pump, pipe, valves, thermal couple, etc.). 

 
Task 2—Installation and instrumentation (9/1/10 to 9/30/10) 
To install complete testing system (ORC system, electrical power consumption system, heat 
source system, cooling system, instrumentation), detection and rectification, and 
modifications. 

 
Task 3—Testing (10/1/10 to 1/31/11) 
Part 1: 
To conduct a 600-hour test to verify the performance and reliability of the ORC system to 
ensure that no undesired interruption occurs to the village diesel power during the 
demonstration phase. To record all measured data (i.e., thermal fluid data and electrical 
power data). 

 
Part 2: 
To conduct 50-hour performance test of the ORC system under controlled input and output 
conditions, which simulate varying diesel generator load and varying environment 
conditions. The data will be used for the design of an operation scheme to optimize the 
performance of the ORC system in a village power plant, which normally experience varying 
load and environmental conditions. 

  
Both Parts 1 and 2: 
To collect all performance data needed for analysis. 
To record installation costs and O/M cost associated with the system. 
To record O/M issues and failures. 

 
Task 4—Report writing and dissemination (2/1/10 to 3/31/11) 
Intermediate and final reports will include test setup and data, detailed installation and O/M 
issues, and analysis of system efficiency, GHG reduction, and fuel consumption. Report will 
also include a recommendation of how to select an ORC system, a scheme to optimize the 
system performance, and preliminary studies in economic impact and feasibility of applying 
ORC to diesel generators in rural Alaska. Part or all the information mentioned above will 
also be disseminated through conference proceedings and/or journal publications. 


