NO HARM TEST PROCEDURE FOR FUEL SAVING DEVICE/ADDITIVE APPLICABLE FOR 4- WHEELER WITH 4-STROKE GASOLINE ENGINE
1. Scope

This test procedure is for evaluation of condition of 4-stroke car engine in terms of performance, wear of components, when subjected to endurance run with fuel additive/device

2. Purpose
This standard provides test procedure and test operating conditions for carrying out performance and endurance test for screening the effect of fuel additive/device as far as durability of engine ie concerned.

3. Wheeler with 4-Stroke S.I. Engine
3.1 Engine : Matiz car engine model SD (EURO II compatible) 

3.2 The engine shall in all its parts, components and systems conform to the design and /or production series

3.3 A new or completely rebuilt engine to be used in each no harm test

4. Test Procedure
4.1 Running in Procedure

Running in will be carried out either as per manufacturer’s specification  (recommended cycle) or as per BIS 10000 (Part V).  please refer Annexure 1 for detailed running in  procedure.

4.2 Initial Metrology6

(to be carried out before running in of engine): Metrology of major engine components will be carried out before running in as per the guidelines given in BIS 10000 (Part V)

The engine shall be completely dismantled and examined physically so that conditions of the various parts may be noted before tests are commenced.  After physical examination, dimensions of main working parts listed below shall be measured and recorded.  (For details Ref. BIS 10000 Part V)

· Cylinder bore/liner

· Piston

· Piston rings

· Gudgeon pins

· Connecting rod

· Big end bearing

· Small and bush

· Crankshaft

· Crankshaft bearings and journals

(
Valves (inlet and exhaust)

(
Valve seats (inserts)

(
Valve guide

4.3

Initial Performance Test

1.3.1 Performance test with additive/device

Performance of the engine shall be assessed by conducting full throttle performance test over entire speed range (from max rated sped at full load to 45 % of this speed approx.)  The speed points within this range shall be equally spaced.

1.3.2 Parameters to be recorded during the test

1.3.2.1 Observed power, observed torque, engine speed, fuel consumption

1.3.2.2 Temperatures

· Air intake temperature (150 mm away from air filter)

· Spark plug seat temp

· Exhaust temperature (150 mm away from exhaust port or any suitable location between exhaust port and muffler)

1.3.2.3 Site Conditions : dry bulb temp, wet bulb temp, barometric pressure, relative humidity, and absolute humidity (optional)

1.3.3 Correction Factors: Observed power, observed torque and observed specific fuel consumption to be corrected for reference site conditions by using  correction factors:

1.3.3.1 Reference conditions:

· Mean barometric pressure :100kPa (750 mm of Hg)

· Air intake temperature : 3000K (270C)

1.3.3.2 Correction factors

· Power correction factor ((): It is the ratio of power output under ambient site conditions to the power output under standard reference conditions
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Where ,

P=
Pressure at ambient site conditions, Kpa and

T=
Absolute air intake temperature at ambient site conditions 0K 
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1.3.3.3 Specific Fuel Consumption Correction Factor: It is the ratio of specific fuel consumption under ambient site conditions to the specific fuel consumption under standard reference conditions 
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	Px
	Brake power in kW under ambient site conditions

	Pr
	Brake power in kW under standard reference conditions

	A
	Factor (a=1)

	m,n
	Exponents,  (m=1 , n=0.5)

	qx
	Relative humidity under ambient site conditions

	qr
	Relative humidity under standard reference conditions

	Tx
	Absolute air intake temperature in 0k under ambient site conditions

	Tr
	Absolute air intake temperature in 0k under standard reference conditions


Conditions

	Therefore,
	Specific fuel consumption
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	-----------------------------(


1.3.4 Results to be reported

The following parameters to be reported at different operating points as in 3.3.2

1.3.4.1 Corrected power/corrected torque

1.3.4.2 Corrected specific fuel consumption

1.3.4.3 Intake air temperature (150 mm away from exhaust port or any suitable location between exhaust port of and muffler), dry bulb temp (site air intake temp), wet bulb temp (site), barometric pressure (site)

4.4
Endurance Run (As per BIS 10000 Part IX) with additive/device


Endurance run has to carry out after initial performance test.  The test shall last for total of 500 hrs running time and shall consist of non-stop running periods of 10 hrs. duration with not less than 2 hrs., stoppage between consecutive running periods.


Each running period shall consist of five cycles of two hours duration made up of the following sequence of engine running conditions.

	Mode Point
	Load
	Speed
	Duration (m)

	1. 
	75% of full load at rated speed
	Rated speed
	50

	2. 
	Full load corresponding to max torque
	Speed corresponding to max torque
	45

	3. 
	0
	Idling
	5

	4. 
	Full load at rated speed
	Rated speed
	20


Duration of 1 cycle = 2 hrs.

Total duration of endurance run = 500 hrs.

4.5 Final Performance Test (with additive/device)

Same as Clause 3.3 and its sub-classes 

Recommended acceptable variances as against baseline performance:

Power & Torque
=
10%

BSFC  =
+10%

Note: 

BIS 10000 (Part IX) has specified 5% variance for the above parameters for 100 hrs run.  Hence for 500 hrs run, we recommend 10% variance for the same.

4.6 Final Metrology Test

Same as Clause 3.2

4.7 Results to be Reported

Final report should be made in the form of comparison of test results (i.e. before and after endurance run) for performance test and metrology test.

4.8 Accuracy of the instrument

	Instrument
	Accuracy

	· Fuel consumption meter (gravimetric)
	( 0.5% of full scale

	· Air intake temp. sensor (RTD type)
	( 20C

	· Exhaust temp thermocouple
	( 0.75% of full scale

	· Spark plug seat thermocouple (k types)
	( 0.75 % of FSD

	· Torque
	( 0.5 % of FSD

	· Speed
	( 1 % range


4.9 Fuel : As recommended by engine manufacturer
4.10 Oil : As recommended by engine manufacturer
Note :
The same test procedure is applicable for Maruti 800 car engine

Annexure I

Running in Procedure

	Running in Cycle

(As per BIS 10000 (Part V) total duration : 10 hrs)

	Engine Speed (% max speed)
	Load (% rated load)
	Time (m)

	Idling
	0
	30

	40
	30
	30

	50
	30
	30

	70
	40
	30

	85
	40
	30

	40
	50
	30

	45
	60
	30

	50
	60
	30

	60
	60
	30

	70
	60
	30

	80
	60
	30

	85
	60
	30

	95
	60
	30

	100
	80
	30

	60
	80
	30

	70
	80
	30

	100
	100
	30

	70
	100
	30

	85
	100
	30

	100
	100
	30


