The Program of comparative tests of the experimental "Type 1" spark plugs on A-76 gasoline and standard spark plugs on A-92 gasoline
1. Base for the experimental test

· Engine MeMZ-245 (compression ratio 9,5)
· Stand with electrobalance machine, frequency range of the shaft rotation 1000 – 4500 min-1
2. Initial tuning parameters of the engine MeMZ-245 has been corresponded to the specifications of the manufacturer.

3. Engine behavior:

· Outside speed characteristic

4. Test outcomes treatment

5. Comparative estimation of engine processing parameters (Ne, M, ge, α) with experimental spark plugs "Type 1" on A-76 gasoline and standard spark plugs on A-92 gasoline
Outcomes of the experimental data have been presented in the tables 1-3 and on the picture 1. Outside speed characteristic has been covering regimes exploitation zone of engine MeMZ-245 on the increased loads. Detonation combustion of air-fuel mixture is expected to be appeared in the regimes exploitation zone of engine MeMZ-245 on the increased loads. Motor fuel is A-76 and A-92 gasoline.  Air parameters at the test moment are +27-30 ˚С temperature and 750-751 mm Hg pressure.
Parameters of engine work on the A-76 gasoline with “Type 1” spark plugs and base regulation of engine are following:
· The twisting moment of the engine is rising on 1,2 Nm
· The power is rising on 0,4 kW
· The specific effective expense of fuel decreases (to 10g/kWh)

· Engine working process without detonation is possible only at frequency of rotation of a crankshaft  n>2900 min-1
Engine work without detonation on the all regimes have been completed through  implementation of the later corner of an advancing ignition (5˚deg. crank angle after TDC) and work on the A-76 gasoline. The following parameters have been changed:
· Insignificant decrease of the twisting moment of the engine (on 0,7 Nm)

· Insignificant decrease of power (on 0,3 kW)

· The specific effective expense of fuel rises on 10g/kWh

In using standard spark plugs (А 17 ДВ) and A-76 gasoline detonation combustion starts with load 10-15% less then loads of outside speed characteristic regimes on A-76 gasoline both with fix corner of an advancing of ignition 5˚deg. crank angle after TDC and later corner of ignition (5˚deg. crank angle after TDC).
Table 1 – standard spark plugs А 17 ДВ, gasoline А-92, Өignition=5 ˚ before TDC

	№

reg
	n, 

min-1
	t cooling, ˚С
	t exhaust gas, ˚С
	СО
	CnHm
	Ne, kW
	M, N*m
	Ре, MPa
	Gga, kg/h
	ge, g/kWh
	Gair, kg/h
	α
	ηv

	 
	4020
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	4000
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1
	4010
	83
	600
	2,1
	200
	28,8
	68,73
	0,792
	8,633
	299,05
	124,818
	0,977
	0,825

	 
	3505
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	3510
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2
	3507,5
	88
	635
	1,4
	200
	24,85
	67,64
	0,78
	7,377
	296,84
	106,263
	0,973
	0,803

	 
	2985
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	2985
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	3
	2985
	87
	613
	0,98
	180
	22,51
	71,98
	0,83
	6,207
	275,79
	90,473
	0,985
	0,803

	 
	2525
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	2518
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	4
	2521,5
	87
	570
	2,23
	240
	19,47
	73,71
	0,85
	5,806
	298,23
	77,911
	0,907
	0,819


Table 2 – experimental spark plugs “Type 1”, gasoline А-76, Өignition=5 ˚ before TDC

	№

reg
	n, 

min-1
	t cooling, ˚С
	t exhaust gas, ˚С
	СО
	CnHm
	Ne, kW
	M, N*m
	Ре, MPa
	Gga, kg/h
	ge, g/kWh
	Gair, kg/h
	α
	ηv

	 
	3950
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	3980
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1
	3965
	84
	602
	1,85
	40
	28,54
	68,73
	0,792
	8,49
	297,45
	122,17
	0,972
	0,811

	 
	3500
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	3500
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2
	3500
	88
	650
	1,41
	20
	25,83
	70,46
	0,812
	7,214
	279,28
	107,42
	1,006
	0,808

	 
	3015
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	3015
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	3
	3015
	88
	630
	0,73
	30
	23,01
	72,85
	0,84
	6,25
	271,67
	92,2
	0,997
	0,805


Table 3 – Experimental spark plugs “Type 1”, gasoline А-76, Өз=5 ˚after TDC
	№

reg
	n, 

min-1
	t cooling, ˚С
	t exhaust gas, ˚С
	СО
	CnHm
	Ne, kW
	M, N*m
	Ре, MPa
	Gga, kg/h
	ge, g/kWh
	Gair, kg/h
	α
	ηv

	 
	3975
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	3995
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1
	3985
	88
	673
	2,04
	110
	27,96
	66,99
	0,772
	8,612
	307,98
	124,62
	0,978
	0,821

	 
	3500
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	3500
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2
	3500
	89
	680
	1,71
	100
	25,12
	68,51
	0,79
	7,438
	296,13
	108,113
	0,982
	0,811

	 
	3020
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	3005
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	3
	3012,5
	88
	652
	1,4
	100
	22,1
	70,03
	0,807
	6,25
	282,84
	94,628
	1,023
	0,825

	 
	2500
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	2495
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	4
	2497,5
	88
	580
	5,6
	170
	19,31
	73,82
	0,851
	6,218
	321,95
	79,515
	0,864
	0,836


Conclusions
1. Experimental “Type 1" spark plugs manufactured by NPP “NEC” at Kharkiv have been making significant impact on combustion process, reduce intensity of detonation combustion at work on low octane gasoline.
2. Parameters of engine work on the outside speed characteristic regimes are not changed, when base gasoline A-92 was changed to low octane gasoline A-76 with  experimental “Type 1" spark plugs  in the MeMZ-245 engine.
3. Experimental “Type 1" spark plugs implementation in automobiles with MeMZ-245 engine allowing the lowering of octane number of using fuel to A-76. It will  cut the expenses on fuel for every 100km of automobile way.
