PCRA PROCEDURE FOR EVALUATION OF FUEL SAVING DEVICES / ADDITIVES ON PORTABLE GENSETS FOR FUEL ECONOMY AND EMISSION REDUCTION
1.0
Scope

This test procedure is for evaluation of fuel saving additive / device on portable gensets on engine dynamometer for fuel economy and emission reduction.

2.0
Purpose

This standard provides test procedure and test operating conditions for evaluating fuel saving additive / device for fuel economy and emission reduction.

3.0
Reference Test Conditions

The test to be conducted at site barometric pressure and temperature conditions

Temperature

Room Temp : Not vary beyond ±2.50C  for the duration of performance testing Fuel Temp ±2.50C of room temperature during performance testing.

4.0
Declaration of Power and Fuel Consumption

Net output in brake power delivered by the engine continuously at crankshaft under the operating conditions is to be corrected at standard reference conditions.

At each operating point the brake specific fuel consumption is to be measured and corrected at standard reference conditions.

5.0
General Test Conditions

5.1
Engine Conditions
5.1.1
Genset engine :  The genset engine shall conform in all its parts, components and systems to the design and for production series as applicable.

5.1.2 The new genset engine shall be run as per the test cycle given below or as per the schedule given by the manufacturer:

	Load (% of rated load)
	Running Time (Hrs)

	25
	1.5

	50
	2.0

	75
	1.5

	100
	2.0

	Total duration : 14 hrs as per the above cycle


5.1.3
All the settings of the genset engine to conform to the recommendations of the manufacturer before starting running in.

5.1.4 Condition of the genset engine to be checked before putting for running in this includes,

· Compression pressure

· Spark plug gap

· Carburetor setting

5.2
Fuel

5.2.1
For gasoline fueled gensets, commercial leaded gasoline used for test should meet 2796 : 1995 specifications.

5.2.2 For kerosene fueled gensets, commercial kerosene used for test should meet BIS 1459:1974 specifications

5.3
Oil

In case of gensets powered by 2-stroke engines, the oil and its quantity recommended by genset manufacturer should be used.  For gensets powered by 4-stroke engines, crankcase oil recommended by genset manufacturer should be used

6.0
Test procedure
6.1
Deinduction Run: Deinduction run of 70 hrs to be carried out as per the load cycle given in para 5.3.  The run has to be carried out without adding fuel additives / devices in fuel.  This is to bring the engine to normal operation, before taking the base performance

6.2
Base Performance Test: This test should be carried out at three different load points at rated speed of engine.  The test cycle is given below:

	
	Rated Speed

	Mode points
	1
	2
	3

	Load %
	100
	75
	50


The following parameters should be measured during each mode:

· Inlet air temperature (150 mm away from air cleaner)

· Dry bulb / wet bulb temperatures of fest cell

· Barometric site pressure (test cell)

· Fuel consumption rate (g/hr)

· Torque (Nm)

· Power (kW)

· Speed (rpm)

· Steady state raw emissions, viz CO, THC, Nox

(To calculate specific emission as per clause 11)


    Variance in the 
performance parameters should be as follows:

· Power + -1%

· Fuel consumption + -5%

· Torque = ±3%

6.3
Induction Run: Before carrying out induction run of 35 hrs, the engine should be stabilized by running for 7 hours with fuel additive / device as per the induction run cycle given below.  Fuel consumption to be checked for stable readings.  After this, 35 hrs induction run should start with additives and device with specified test fuel 

6.4
Final Performance Test: After 35 hrs induction run, final performance test to be carried out in accordance with Clause 5.2 Before carrying out the test, engine should be allowed warm up to stabilize temperature increasing the load gradually from 0% to 100 %

7.0
Accuracy of the Instrument

	Instrument
	Accuracy

	
	

	Fuel consumption meter
	1 ±0.5 % of full scale (gravimetric )

	Air intake temperature sensor (RTD type)
	± 20C

	Oil temperature sensor (RTD type)
	± 20C

	Torque
	± 0.5 % of FSD

	Speed
	± 1% of range

	Emission analyzer
	± 1% of FSD for CO, HC, NOX, CO2  ±0.5 % of FSD for O2


8.0
Results

8.1
Three readings for fuel consumption should be taken at each made point and while reporting the results, average of 3 readings should be reported.

8.2
At each mode point, the obtained observed power has to be corrected for standard reference conditions considering the correction as per the following formula.  At each mode point, corrected specific fuel consumption has to report to g/kW-hr

8.3
Specific fuel consumption at each mode point has to compare for baseline test and final performance test.

8.4
Specific emissions for  CO, HC and NOX to be reported for baseline performance test and test after induction run


9.0
Standard Reference Conditions

· Mean Barometirc Pressure : 100 kN/m2 (750 mm of Hg)

· Intake Air Temperature  :  300 0K (270 0C)

10.0
Power Correction Factor ‘a’

It is the ratio of the power output under standard reference conditions and is given by

A = k-0.7 (1-k) (1 – 1)
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Where, 

N =
Mechanical efficiency of the engine at rated load and speed at standard reference conditions.  n should be taken as actual calculated value or 0.75, whichever is higher
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Where,

	PX
	=
	Barometric pressure at site (k/N / m2)

	(X
	=
	Relative humidity at site (5)

	PSX
	=
	Saturated vapour pressure of water vapour corresponding to site temperature (k/N/m2) 

	PST
	=
	Saturated vapour pressure of water vapour corresponding to standard reference temperature (kN/m2)

	TX
	=
	Absolute air intake temperature at site (0K)


11.0
Specific Fuel Consumption Correction Factor ‘B’


Specific fuel consumption under site conditions


B=
-----------------------------------------------------------------------------------

Specific fuel consumption under standard reference conditions

12.0
Evaluation of Specific Emissions

12.1
Sampling Procedure:


Refer Annexure 1 for sampling arrangement

12.2
Test Cycle and Weightage Factors

	
	Rated Speed

	Mode points
	1
	2
	3

	Load %
	100
	75
	50

	Weightage factor
	0.3
	0.5
	0.2


12.3
Estimation of specific emissions based on fuel flow method
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Where,

	TC
	=
	CO% wet +CO2 % wet + HC % wet

	MCO 
	=
	Molecular weight of CO = 28.01

	MHexh
	=
	Molecular weight of HC present in exhaust

	MF
	=
	Molecular weight of fuel per carbon atom = 12.001 + 1.088 xy (y = H/c ration of fuel )

	MHexh
	=
	MF

	MNOX
	=
	Molecular weight of NO2 (NOX) = 46.01

	FC
	=
	Fuel consumption of g/hr

	KH
	=
	Federal factor for correcting the effect of humidity on NO2 formation
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Where,

W.F. =  Weightage factor

(for  more details, refer SAE J1088 standard)

