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31.03.04.

PROTOCOL N 1
OF CONTROL TESTING OF THE SELL 

OF WATERELECTRIC GENERATOR OF HEAT

KRASNODAR                                                                                                                          27.02.04.

         In the protocol, the test data of the cells of the water electric generator of heat carried out together with the joint-stock company SITIS (the city of Sarov).

Date of the test: February 27, 2004.

Place: the Kuban State Agrarian University (KSAU), environmental laboratory, city of Krasnodar.

Aim: experiment operation observation; registration of the phenomena, which take place; estimation of conversion ratio of electric energy into thermal energy

Persons being present: from KSAU – Ph.M. Kanarev, A.I. Tlishev, D.A. Bebko, Yu. A. Drobot;

                                     from the joint-stock company SITIS – Yu.G. Kataev, V.F. Tyutin.

The cell of the water electric generator of heat is shown in Fig. 1.
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Fig. 1. Photo of  the cell of the  generator of heat

The diagram of the installation used for experimental investigations is shown in Fig. 2.
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     Fig. 2. Diagram of the experimental installation: 1 – tank for solution; 2 – thermometer; 3- electronic balance; 
4 – solution feed duct; 5 - rotameter; 6 – solution fedd regulator; 7 – the sell of water electric generator of heat;
 8 – thermometer; 9- heated solution discharge; 10- inlet tank

The diagram of electric energy supply to the cell of the water electric generator elaborated by the authors remains unchanged. The measuring part of the diagram is supplemented by PCS-500 digital memory oscilloscope arranged in parallel to ACK-2022 Aktakom standard oscilloscope and PX120 multimeter, which is not shown in the diagram (see Fig. 3). 
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Fig. 3. Metering equipment connection diagram: 1- cell of the water electric generator of heat; 2- pulse generator; 3- ACK-2022 oscilloscope;  4- PCS-500 oscilloscope; 5 - P-3 Wheatstone bridge
Instruments and equipment used during the experiment

Special experimental cell of the water electric generator of heat (Fig. 1); M2004 voltmeter of the highest accuracy class (accuracy class of 0.2, GOST 9711-78); M20015 ammeter of the highest accuracy class (accuracy class of 0.2, GOST 9711-78); electronic scale with scale division value of 2.0 g; stop watch with scale division value of 0.1 s; ACK-2022 and PCS-500 oscilloscopes as well as PX120 electronic multimeter, which measured voltage, current and cell input power at the same time. It is not shown in the diagram (Fig. 3). This instrument measures effective value of alternating voltage of 500 mV to 600 V, alternating current of 10 mA to 10 A, direct current of 10 mA to 10 A, direct voltage power of 6 kW, alternating voltage power of 6 kW, reactive power of alternating voltage of 6 kW and gross power of alternating voltage of 6 kW. Electronic scale with scale division value of 2.0 g; stop watch with scale division value of 0.1 s.

In order to reduce heat losses, which were not taken into account in the experiment, temperature difference of the solution was kept small prior to its heating in the cell and after heating. 

              As the measurements were carried out with the help of various instruments, which backed up each other, Table of measurement results and calculations was made for each set of the instruments. 

Experimental results

1. Calculation of power of the heated solution

Table 1
	                               Indices
	1
	2
	3

	1 - mass of the solution, which has passed through the sell 
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,  kg.
	0.798
	0.376
	0.257

	2 - temperature of solution at the input of the sell  
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	20
	20
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	3 - temperature of the solution at the output of the sell 
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	4 - temperature difference of the solution 
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	5 - durability of the experiment  
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	6 - heat capacity of KOH solution with density of 1020 kg/m3 C, kJ/kg/grad*

	3.99
	3.99
	3.99

	7 – heated solution energy   
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	30.00
	30.76


*Spravochnik chimika, izd. Chimia, M., L., 1964
2. Measurements and calculations of electrical energy consumed by the cell

2.1. Measurement with the help of the voltmeter and the ammeter

The measurement results of electric energy consumed by the cell carried out with the help of the voltmeter and the ammeter are given in Table 2.

Table 2.
	                               Indices
	1
	2
	3

	1 - mass of the solution, which has passed through the sell 
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	0.798
	0.376
	0.257

	2 - temperature of solution at the input of the sell  
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	20
	20

	3 - temperature of the solution at the output of the sell 
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	4 - temperature difference of the solution 
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	5 - durability of the experiment  
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	6 - reading of voltmeter 
[image: image15.wmf]U

, V
	6.0
	6.0
	6.0

	7 - reading of ammeter 
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	0.47
	0.47
	0.47

	8 - electric power consumption according to the readings of voltmeter and ammeter, 
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	9 – heated solution energy   
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	10 - COP of the sell  according to the readings of voltmeter and ammeter, 
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	35.30
	36.19


2.2. Measurements with the help of ACK-2002 oscilloscope

The voltage pulse oscillograms are given in Figs 4 and 5. An oscillogram of one voltage pulse is given in Fig. 6. The current oscillograms are given in Figs 7, 8 and 9. 

Pulse scale is equal to 10. Average amplitude of voltage (Figs 4, 5 and 6): Uacp = (29 + 31 + 8 + 33+ 32+40+40)x10/7 = 304.3 V. Current value was determined as voltage drop across the resistor with resistance of 0.1 Ohm. Taking this into account, average current amplitude (Figs 7, 8 and 9) is equal to Iаср = (1.7+0.8+1.7+2.1+3.2+0.7+2.1+1.3+2.4+1.4+1.4) x 0.2x10/(11x0.1) = 34.18 А. Pulse repetition period is Т = 7.25 ms. 

Pulse duration was determined according to an oscillogram in the microsecond range (Fig. 6). The pulse form was reduced to a triangular form in such a way that the area of the triangle was equal nearly to the area circumscribed by a complex form of the pulse curve. In this case, pulse duration is equal nearly to tp=0.14 ms. Pulse frequency  f = 1000/7.25 = 137.9 Hz. Relative pulse duration S = 7.25/0.14 = 51.78. If we accept a triangular form of the pulse (0.5), we’ll get a value of duty ratio Z = 0.5/51.78 = 0.01. Average value of pulse voltage Ucр = 304.3 x 0.01 = 3.04 V. Average value of current in pulses Iср = 0.01 x 34.18 = 0,34 A.

Average values of voltage and current can be determined as values of voltage and current corresponding to one second. Taking into account the triangular form of pulses (0.5), duration of one pulse (0.00014 s) and pulse frequency (137.9), we’ll have  Ucр = 304.3 x 0.5 x 0.00014 x 137.9=2.94 V, Iср = 34.0 x 0.5 x 0.00014 x 137.9 = 0.33 A. Let us pay attention to the fact that the values of average voltage and current being determined with the help of ACK-2022 oscilloscope are less than the values being determined with the help of the voltmeter and the ammeter. 
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Fig. 4. Voltage
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Fig. 5. Voltage
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Fig. 6. Voltage pulse in (s range
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Fig. 7. Current
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Fig. 8. Current
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Fig. 9. Current


The experimental results being obtained with the help of the voltmeter, the ammeter and ACK-2022 oscilloscope are given in Table 3.

Table 3.
	                               Indices
	1
	2
	3

	1 - mass of the solution, which has passed through the sell 
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	0.798
	0.376
	0.257

	2 - temperature of solution at the input of the sell  
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	3 - temperature of the solution at the output of the sell 
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	4 - temperature difference of the solution 
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	5 - durability of the experiment  
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	6 - reading of voltmeter 
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, V
	6.0
	6.0
	6.0

	6’ - readings of oscillograph ACK-2002  
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	2.94
	2.94
	2.94

	7 - reading of ammeter 
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	0.47
	0.47
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	7’ - readings of oscillograph  ACK-2002  
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	8 - electric power consumption according to the readings of voltmeter and ammeter, 
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	8’ - electric power consumption according to the readings of oscillograph ACK-2002 , 
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	9 – heated solution energy   
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	10 - COP of the sell  according to the readings of voltmeter and ammeter, 
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	10’ - COP of the sell according to the readings of oscillograph ACK-2002, 
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2.3. Measurements with the help of PCS500A oscilloscope

The oscillograms of pulses, current and power being obtained with the help of  PCS500A oscilloscope are given in Figs 10, 11 and 12. Scale on horizontal is 50 (s/div.
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Fig. 10. Voltage pulse
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Fig. 11. Current pulse
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Fig. 12. Power pulse

According to the processing results of these oscillograms, the representatives of the joint-stock company SITIS reduced the form of the pulses of voltage, current and power to a rectangular form. Pulse duration turned out to be equal to 0.00007 s,  pulse repetition period was 0.00725 s, pulse frequency  was 1000/7.25=137.9, pulse voltage amplitude was 300 V, current pulse amplitude was 50 A and power pulse amplitude was 15 kW. 

Relative pulse duration will be equal to S=0.00725/0.00007=103.6. If the pulse form is considered to be a rectangular one, duty ratio will be equal to Z=1/103.6=0.01. The authors of this calculation have assumed that the voltage pulse value is equal to 300 V and current pulse value is 50 A. Taking it into consideration, average voltage value will be 300x0.01=3 V, and average current value will be 50x0.01=0.5 A.

             Let us pay attention to the fact that average values of voltage and current being determined with the help of the voltmeter and the ammeter as well as with the help of both oscilloscopes have close values. 
          The experimental results being obtained with the help of the voltmeter and the ammeter and ACK-2022 and PCS500A oscilloscopes are given in Table 4.
Table 4.
	                               Indices
	1
	2
	3

	1 - mass of the solution, which has passed through the sell 
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	0.798
	0.376
	0.257

	2 - temperature of solution at the input of the sell  
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	20
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	3 - temperature of the solution at the output of the sell 
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	4 - temperature difference of the solution 
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	5 - durability of the experiment  
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	6 - reading of voltmeter 
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	6.0
	6.0
	6.0

	6’ - readings of oscillograph  ACK-2002   
[image: image49.wmf]U

’, V
	2.94
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	6’’ - readings of oscillograph PCS500A 
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	7 - reading of ammeter 
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	7’ - readings of oscillograph  ACK-2002  
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	7’’ - readings of oscillograph  PCS500A 
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	8 - electric power consumption according to the readings of voltmeter and ammeter, 
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	8’ - electric power consumption according to the readings of oscillograph  ACK-2002 , 
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	8’’- electric power consumption without the taken into account  average voltage and current values, kJ
	36.11
	35.98
	35.42

	8’’’- electric power consumption according to the readings of oscillograph PCS500A, 
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	9 – heated solution energy   
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	10 - COP of the sell  according to the readings of voltmeter and ammeter, 
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	10’ - COP of the sell according to the readings of oscillograph ACK-2002   
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	10’’- COP of the sell  without the taken into account  average voltage and current values
	0.88
	0.83
	0.87

	10’’’ - COP of the sell according to the readings of oscillograph  PCS500A 
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 Notes:  PX120 multimeter, which is not given in the diagram according to the client’s demand,  showed a changing value of voltage in the interval of 1 to 5 V, a value of current in the interval of 0.1 to 0.6 A and a value of power in the interval of 0.1-3.0 W. They were approximately the same values that originated from the readings of the voltmeter, the ammeter and two oscilloscopes. 
RESULT  DISCUSSION
According to the representatives of the joint stock company SITIS, energy consumed by the cell should be determined in the following way.  According to them, energy of one pulse is equal to 300x50x0.00007=1.05 J. They have processed the oscillograms of several pulses with the help of a computer program, and they have got (as they think) more exact result: 0.87 J. 
Then quantity of pulses per experiment (300 s) is determined: 300/0,00725~ 41400. Taking this into consideration, energy consumed by the cell is 0.87x41400=35.98 kJ (p. 8”, Table 4). According to them, duty ratio of pulses should not be taken into consideration. It is natural that in this case energy effectiveness of the cell will be less than unit: 0.87 (p. 10”, Table 4). 

It is known that a main arbiter in the calculation correction estimation is the International System of Units (SI system). Energy of the heated solution (Table 1) is determined in SI system. That’s why the readings of all instruments should be reduced to this system. In SI system, 1 second is accepted as time unit. Watt is power when work equal to 1 J is performed within 1 second [1].

Energy of one pulse of 0.87 J is produced by current and voltage not within 1 second, but within 0.00007 s. It means that power of one pulse of 300x50=15000 W should not be taken as power measurement unit, because its value does not correspond to SI system. In order to make power of one pulse correspond to SI system, it is necessary to divide the amplitudes of voltage and current of one pulse by a value equal to 1/0.00007=14285.7. Then we’ll have voltage and current of one pulse, which correspond to 1 second: 300/14285.7=0.021 V and 50/14285.7=0.0035 A. Power of one pulse, which corresponds to SI system, will be equal to 0.021x0.0035=0.000073 W. Power of all 41400 pulses will be equal to 0.000073x41400=3.02 W. Taking into consideration the fact that these pulses have operated within 300 s, we’ll get a value of power consumed by the cell during the experiment: 3.02x300=0.91 J. In this case, cell energy efficiency index will be 31.0/0.91=34.66.

But it is necessary to consider a calculation method, which takes into account larger quantity of pulses, to be more exact. For example, pulse quantity, which corresponds to one second and is equal to pulse frequency of 137.9. In this case, voltage value, which corresponds to one second, will be equal to 300x0.00007x137.9=2.896 V,  and current value will be 50x0.00007x139.7=0.48 A. Power corresponding to SI system will be equal to 2.896x0.48=1.39 W. Energy consumed by the cell within 300 seconds will be equal to 1.39x300=0.42 kJ. It corresponds to the readings of all instruments, including PX120 multimeter. 

Besides the analysed cell efficiency calculation version, SITIS specialists have suggested one more. According to this version, pulse duty ratio should be taken into account only once. Then energy consumed by the cells will be 300x50x0.01x300=45.0 kJ. In this case, energy efficiency of the cell will be less than unit as well. 

The same approach to a determination of energy consumed in the form of pulses is available in the textbook “Pulse information systems” [2]. 

Let us consider physical sense of this method. Time period, within which energy is supplied into the cell, is equal to 0.00007x41400=2.99=3.0 s. Thus, during the whole experiment time being equal to 300 s the cell received energy during 3 s, and it operated within 297 s receiving no energy. Taking it into account, it is possible to present the diagrams of the maximal and average values of current and voltage (Fig. 13). As it is clear, total time, within which the maximal values of voltage of 300 V and current of 50 A operated, is equal to 3 s. Their average values of 3 V and 0.5 A operated within 300 s. 
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Fig. 13. Operation time diagram of the maximal (300 V, 50A) and 

average (3.0 V, 0.5 A) values of voltage and current

The average values of voltage of 3.0 V and current of 0.5 A have been obtained as a result of division of their maximal values of 300 V and 50 A on pulse duty ratio 100. If we divide only voltage by duty ratio, and current is not divided, it means that when the average value of voltage is 3 V, the value of current will be 50 A within 300 s (Fig. 13, b). The instruments register nothing of the sort. 

The change intervals of voltage (1-5 V) and current (0.1-0.6 A) indicated by the multimeter confirm the fact that this instrument registers pulse duty ratio, voltage and current. It is quite natural that power change interval (0.1-3.0 W) corresponds to the fact that this instrument registers pulse duty ratio, voltage and current. If this instrument failed to perform this function, it would show average power, which corresponded to the amount of energies of all 41300 pulses. Average energy of all pulses is equal to (36.11+35.98+35.42)/3=35.84 kJ=35840 J (Table 4). If we divide this value by experiment time of 300 s, we’ll get a power value, which should be indicated by the multimeter: 35840/300=119.5 W. It registers nothing of the sort. 

Thus, maybe we are the first to come to an indefiniteness, which has been evaded by the investigators. The fact that power is a function of two variables (voltage and current) was ignored in order to get a result, which would match the law of conservation of energy. The readings of all instruments, which have been used by us in this experiment, are at variance with an unfounded requirement to take into account a change of one parameter (current or voltage) when determining electric energy consumed in the form of pulses. 

Now let us turn to the main independent judge – the space-matter-time unity axiom. We have already shown that its essence is in the fact that all natural phenomena take place simultaneously with time flight. In our case, two phenomena are the primary ones: voltage change regularity and current change regularity. These both functions are time functions. A voltage change result in the time interval, which corresponds to SI system and is equal to one second, will be as follows: 300 x 0.00007x137.9; a current change result will be 50x0.00007x137.9. If we write the result as 300x 50x0.00007x137.9, it will mean that during one second only voltage value is changed; current remains constant and equal to 50 A. The pulse oscillograms of voltage (Fig. 4, 5, 6 and 10) and current (Fig. 7, 8, 9, and 11) show a pulse change of both voltage and current; that’s why we should take into consideration the pulse change regularities of these both values. If the change of only one of them is taken into account, it means that another remains constant all the time (Fig. 13, b), and its alteration synchronism is disturbed in course of time.

Thus, the result 300x 50x 0.00007x 137.9 is at variance with the space-matter-time unity axiom; therefor, it is erroneous. Besides, we have already shown that this result 300x 50x 0.00007x 137.9 is at variance with SI system. Other proofs of erroneousness of the viewpoint of the specialists of the joint-stock company SITIS are not required. The detailed analysis of the measurement process of energy being consumed in the form of pulses is given in our articles [6], [7]. 

We should mention an interesting fact that belongs to the measurement process of energy generated in the form of pulses. An American scientist was among the laureates of the first Russian prize “Global energy” in the year of 2003. He received the prize for the fact that in his laboratory he managed to form an electric pulse, which power was equal to power of all electric power plants of the world. (It should be noted that he did not consume energy of all electric power plants of the world). As Russia produces nearly  6% of electric energy of the world, in accordance of the method of the specialists of the joint-stock company SITIS it means that energy of such pulse will be enough for power supply of all consumers of electricity in  Russia during 20 days. 
CONCLUSION
1. All parameters, which characterize energy consumed in the form of pulses, should be calculated in SI system. It is necessary to take into account duty ratio of both values, which generate energy consumed by the cell, i.e. voltage and current. In this case, the readings of all measuring instruments are not at variance with the calculation results. The instrument reading differences are within the limits of their error and within the limits of processing method error [3-7].

2. The cell of the water electric generator of heat converts electric energy into thermal energy with an energy efficiency index of more than 50. The law of conservation of energy is not fulfilled [3-7].
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