PCRA RECOMMENDED TEST PROCEDURES FOR EVALUATION OF 

FUEL ECONOMY & MASS EMISSIONS WITH ADDITIVE / DEVICE

 ON C.I. ENGINES

1.0
SCOPE

This procedure is for measuring the fuel economy & emissions of 4 stroke C.I. engines, when tested on engine test bench

1.1
PURPOSE

This standard provides a test procedure and test operating conditions for screening of mass emissions & fuel economy of additives / devices for their effectiveness.

2.0
4- STROKE C.I. ENGINE: 
GENERAL TEST CONDITIONS

2.1.1
ENGINE:

TATA Cummins 6 BT Engine.  The engine shall conform in all its parts, components and system to the design and / or production series.  (See Annexure –A)

2.1.2
The engine shall be run for break in as per the manufacturer’s recommended practice

2.1.3 All fuel consumption tests to be done after engine stabilization i.e. after 200 hours engine run and upto 4000 hours run

2.1.4 The engine condition to be checked for stable performance by checking compression pressure, power & SFC.  The compression pressure should not be lower than 10 % of the original value at 200 hrs. engine operation]

2.1.5 All engine settings to conform to manufacturer’s recommendations before test run

2.2
FUEL

Commercial high speed diesel fuel used for test shall be as per the BIS 1460 : 1995.  Some lot of fuel to be used for the complete evaluation 


2.3
OIL

Oil Meeting API CF – 4 Performance Category in the SAE viscosity grade 15 W 40 to be used

2.4
PERFORMANCE TEST CONDITIONS :


2.4.1
LOAD :  100 % (Max. Load), 75 & 50 % of actual at that rpm

2.4.2
ENGINE SPEED :  1200, 1400, 1700, 2100 & 2500 rpm

2.4.3. TEMPERATURE:

	COOLANT
	85+20C (Outlet)

	SUMP OIL
	75+50C@ 50 %  Load

	
	85+50C @ 75 % Load

	
	100+50C @ WOT

	ROOM TEMP / AMB
	Not to vary more than + 2.5 0C during the duration of performance

	FUEL
	+ 2.5 0 C of room temp. during performance


2.4.4
EXHAUST BACK PRESSURE


Not to be more than 12 inches of water

2.5
DEINDUCTION RUN (I1) & BASE LINE PERFORMANCES (M1 & CF1):

Deinduction run (I1) without additive/device for 75 hours to be carried out as per conditions given in clause 2.6  Baseline engine performance ( M1 & CF 1) to be carried out after completion of I1 as per performance conditions given in clause 2.4 & CF1 as mentioned in 2.9 (b)

2.6
INDUCTION RUN (I2) & FINAL PERFORMANCE (M2 & CF​2)

The induction run (I2) with additive treated fuels /device to be carried out (after base line performance with untreated diesel fuel) for a period of 75 hrs., as per the cycle given below.   Again a engine performance to be carried out as per test conditions given in clause 24 (M2) &  CF2 as mentioned in 2.9 (b) after completion of I2.

DEINDUCTION/INDUCTION CYCLE

	Duration
	Speed
	Load

	10 min.
	Idle
	-

	50 min.
	1400
	75 % load

	30 min.
	2100
	Full load

	30 min.
	2500
	50 % load


2.7
INSTRUMENT ACCURACY


As per CEC
CL-27 procedure (Annexure –I)

a) Time

:
0.1 sec.

b) Fuel Measurement :

Resolution better than 1 GM/HR

c) Temperature :
10C


2.8
SYSTEM CHECK :

2.8.1 REPEATABILIGY

The system repeatability should be reported alongwith test results at the following points and should not exceed 1%


50 % of Max. Load @ 2500 RPM


75 % of Max. Load @ 1400 RPM


100 % of Max. Load @ 2100 RPM

The check should be made whenever the engine is started after a shut-down of more than 8 hours.

2.9 The following shall be recorded during every stage of I1, I2 & M1, M2 :

a) Engine Speed (RPM)

· Dynamometer Load (N)

· Fuel Consumed (g/hr)

· Injection timing (check & note before M1 & M2)

· Coolant water/sump oil/Exhaust Temperature (0C)

· Ambient temperature (0C)

· Barometric Pressure (mmHg.)

· Dry & wet bult temp (0C)

· Idling speed (check & note before M1 & M2)

· Smoke density by Bosch / Hatridge

b) Cycle Fuel Consumption for minimum 6 cycles & mass emissions, as per CMVR i.e. 13 mode cycle as per Annexure – II, for both base (untreated fuel) and treated fuel/with device CF1 & CF2 respectively.  The cycle to be operated in automatic mode.  Both, steady state test & cyclic tests should be carried out on the same engine bench.

The fuel consumption shall be expressed as the average of three readings at each condition, for 3 consecutive readings during M1 & M2. The extreme values shall be within 1 per cent.  If this difference is more, then the test at that speed and load shall be repeated, till the variation is within 1%.

3.0
RESULTS : REPORT THE FOLLOWING - 

i. The average BSFC at M1 (average of 15 test points) & at M2 (average of 15 test points), corrected as per BIS 10000 shall be used to determine the fuel economy benefits as given below:

% F.E.1 =
100 X    Avg. M1 – Avg. M2



          --------------------------







Avg. M1
ii. % FE2 = 
Avg. cycle FE – Avg cycle 

FE on    
100 X on base fuel (CF1) treated fuel (CF2)





-----------------------------------------------------





Avg. cycle FE on base fuel (CF1
iii. Mass emissions on base (untreated fuel)

iv. Mass emissions on treated fuel/device

