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“TUR-2003” KOSOU”LLC 

E-mail: tur2003@mail.zp.ua
„Heat-generator plants TГС-7 “TOР” for autonomous heating and heat water supply”

Efficiency of ТГС-7 work is determined by its Power Transformation Factor that is considerably higher than of other world analogues depending on exploitation conditions. The plants and the new method of heat energy generation are patented. 

ТГС-7 (registered trademark “ТОР”) are produced serially and intended for autonomous heating and heat water supply in residential constructions, production and nonproduction buildings of different size. The plants work in economical regimes of automatic and remote control with regard of ambient air temperature in a room and out of it. 


1 – inlet fitting, 2 – tore activator, 3 – outlet fitting, 

4 – tore generator, 5 – cantilever-lamp, 6 – engine, 7 – vibrocarpet

	Table of technical, technological and price indexes
      (1Mw=0,86 Gcal/hour)

ТГС-7/_

№
	Inlet power (inP)

 kw
	Outlet power (outP), kw

cavitation            tore
	Area of room heating (with height of ceiling of 2,7 …3 m) 

m2
	Weight, kg
	Basic price. Thousand gryvnas

	0
	1,1…2,2
	1…2
	3…5
	30…150
	30
	4,75/6,3

	1
	3…5,5
	2,5…5
	8…15
	75…450
	60
	7.5/8,5

	2
	7…11
	6…10
	20…30
	180…900
	110
	10,55/12,1

	3
	15…18,5
	12…17
	40…55
	360…1650
	150
	12,75/13,4

	4
	22…30
	20…27
	60…85
	600…2550
	250
	19,3/22

	5
	37…
	30
	100
	900
	350
	24,7

	6
	45…55
	40…50
	120…160
	1200…4800
	400
	27,5/28,8

	7
	75…90
	65…80
	225…260
	1950…7800
	520
	42,5/50,9

	8
	110…132
	90…110
	300…390
	2700…12000
	-
	65,3/73,4

	9
	160…250
	140…220
	450…700
	4200…21000
	-
	90,2/105,5

	10
	315…400
	290…380
	900…1100
	3000…35 000
	-
	150,4/165,2

	Heating volume: in numerator at “cavitator” regime – up to 95ºC, in   denominator – “tore”– above 95ºC

Outlet power: at temperature of heat-transfer material up to 95ºC – cavitation, above 95ºC – tore

When exploiting ТГС in “tore” regime only two- or three-circuit heat exchangers are applied.

Orders for 2 and more ТГС are met, bulk reductions from 2 to 10%. Onetime supplies from dealers.

Standard series facilities, ТГС-7/2,4,5,7…10, are performed by special advanced order within 

3-6 months.


When working for the same heating system conventional fuel heat plants are essentially inferior to ТГС-7 that have power transformation factor (PTF) = 1,2…4. The index of transformation of primary energy to heat energy is higher than of an electrode boiler = 0,67, gas-injector = 0,57, oil products = 0,4.

Calculation of ТГС-7 efficiency: PTF = outP: inP, where:

PTF – factor of ТГС gyration engine power transformation to heat power.

outP – heat, outlet power of a heat-generator, kw.

inP – engine power, kw.


Peculiarity of ТГС-7 “ТОР” work is that its PTF increases with increase of operating temperature of heat-transfer material of the 1st circuit. Thus, for example, at the temperature of ~95ºC of the 1st circuit heat-transfer material PTF can reach coefficient 3, and at optimum organization of work of a hot water supply boiler, heating system heat exchanger and setting of automated mechanisms of some ТГС work control it can reach even higher indexes.


Let us discuss in details the right organization and setting of optimum heat supply in different type of buildings. Depending on a season and weather factors in different regions the difference between minimum and peak heat consumption in conditions of providing with comfort temperature is ten- or occasionally hundred-fold. For example, in summer heating is not needed and it is cut off for preventive measures. There is only hot water supply that also changes essentially within twenty-four hours. As a rule, it is minimum at night, maximum in the morning and in the evening, in the afternoon this value is intermediate. At the period of cold season heat consumption can also change several times.


The principle of ТГС-7 “ТОР” work is that they can provide with the most optimum regime of heat consumption in real time in a great range of values, i.e. fluently from zero to the total value. That means that generated heat value is just equal to that needed at the moment. None of central heating systems can cope with such task owing to its dimension and, as a result, to its persistence. That is the reason for great heat loss.

Recommended setting.

For capacious and compound heating systems application of lamellar heat exchangers and heat water supply boilers is recommended. There should be installed at least two  ТГС-7 plants with the total heat emission exceeding the peak heat consumption by 20…40%. This ensures the reservation in case of a breakdown of one of ТГС or unforeseen weather factors; three, four … and more plants are to be installed parallel on to one primary circuit of a heat exchanger, that is an economical control of ТГС facilities and their interchangeability. 


For example: The first ТГС is for 95-93ºC range of temperature. The second one is for 95-90ºC. The third – for 95-88ºC. The fourth – 95-85ºC. And so on. When the first circuit heat-transfer material reaches the top temperature all the ТГС are to be cut off automatically, when it reaches the lower temperature they are to be engaged consecutively. For example, in conditions of fall of temperature when the first ТГС does not cope with the task the second, the third, the fourth etc. plants are to start consecutive engaging. That means that the second and the next ТГС work as “clip-on” of the first one. At such setting of the whole system its PTF can exceed 3 and more.


For the modest heating systems which heat-transfer material needed temperature is up to 90ºC direct engaging of ТГС-7 without heat-exchanger can be applied, but in this case heat generated by it is similar to heat generated by a conventional cavitator with lower PTF. 


In every certain case the number of ТГС is determined individually considering economical and technological expediency and provision of system safety.

Optimum autonomous heat supply in the ratio of price/power intended for:


      - reconstruction of city, quarter and village boiler plants is ТГС-7/7…12.


      - residential constructions and multistoried production buildings is ТГС-7/6…7.


- country-houses, villas, mansions is ТГС-7/0…6.


Maximum effect of ТГС-7 application is achieved at the optimum combination of its hydrodynamics and heat characteristics with parameters of certain heating systems and heat water supply.

Examples of practical application of ТГС-7 “ТОР” for apartments and different kinds of premises heating.

Example 1: Office and storage facilities. 2-storied building. Area of heating – 450 m2. Engine of 15 kw 380 V with 3000 revolutions per minute is applied. Heat-transfer material volume – 250 l. For facilities heating an electroboiler of up to 65 kw was  intended. The scheme of ТГС engaging is direct. Photo № 1. An emergency plant for extremely low outside temperatures is installed. Price – 32000 gryvnas.

Example 2: Working facility and office. 1-storied  building. Heated area is equal to 15000 m2. An engine of 45 kw 380 V, 300 revolutions per minute is applied. Heat-transfer material volume– 1250 l. 4 electroboilers of 40 kw were applied for premises heating. Scheme of ТГС engaging – buffer-accumulator. Price – 31800 gryvnas. Photo №2.

Tap water of different hardness (application of nonfreezable fluids – Tosol, Antifreeze – is possible) is used as a heat-transfer material. Operating temperature of heat-transfer material at transmission – 70ºC, at reclaiming – 40-43. Heat-transfer material temperature can be increased up to 95ºC and higher, but in this case heat exchangers (lamellar ones of “radiator” type are preferred) will be needed, ТГС is to be engaged in its primary circuit. The first tweaking is executed by means of transmission of heat-transfer material into the funnel (tore activator) with regard of consumption of electric motor current in operating regime. Current strength of an electric motor is not 1,35 higher than rated current strength. A microcontroller controls ТГС work. A thermometer probe is mounted on the return pipe of a heating system. A circulation pump produces pressure of 0,5-6 atm.,  depending on the height of a building, and in the period of cutting off ТГС continues circulation of the heat-transfer material in the heating system. ТГС works in a discrete regime. “Heating – heat emission” cycle depends on outside temperature,  level of buildings thermal protection and is similar to the work of any electroboiler, but consumption of ТГС  is 2-:-4 times lesser. The principal thing is calculation and setting for every certain premise. The systems are in operation since autumn of 2003. Owners estimate is positive.

Estimate of ТГС efficiency

The fundamental base of tore generator of the latest modification, as distinct from the cavitation generator of Popov and other producers, is its higher level of transformation of engine power to heat power. This is achieved by means of stage-by-stage extraction of heat energy from working medium: due to friction effect, cavitation effect and “tore effect” obtained at the last stage of tore regime at controlled super high-speed microwhirl of the fluid in a tore generator activator. As a result, ТГС heat-generator produced energy exceeds energy consumed by its engine, that does not contradict laws of physics.

This is applied only to a breaking physical system that determines “super unique” efficiency of the generator that essentially exceeds efficiency of conventional fuel heating plants, including cavitation plants.

ТГС-7 is a nonpolluting equipment, electrical energy is used only for electric motor of tore generator acceleration. For economical expediency other movers (gas turbine engine, diesel engine, internal-combustion engine etc.) can be applied for gyration of a tore generator, having 2…6 times higher efficiency than any electrical, gas, oil-burning, coal or any other boiler with equal input power.  

ТГС-7 are automatized the way that in the heating systems they work in a cyclic regime with regard of set parameters of heat-transfer material and environment temperature, economically consuming electric energy input. Reliability of ТГС heating plants work depends on reliability of different serially produced electric motors  that are applied in them.

Operational life of the generator itself is 10 years. Warranty period is 2 years.

ТГС price will reduce more owing to the following conditions:

1. Exclusion of costs for maintenance servicing, repairs or construction of heating mains, boiler-houses, heat plants and heat stations.

2. Absolute exclusion of heat excess produce in hot weather and heat loss in heating mains due to optimum allocation and maximum approaching to consumers of ТГС generating plants.

3. Organization of mobile, autonomous ТГС plants systems for emergency heat supply in a case of a breakdown in acting heating mains.

4. Reduction and absolute exclusion of subsidies and real rate introduction.

Application advantages

1. Structure, assembling, repair and maintenance of ТГС-7 are utmostly simple and economical.

2. Small size and mass of ТГС-7 are determined by the structure of a mono-block pump of KM-type, serially produced by industry and applied as a basic driving gear.

3. ТГС-7 is installed in any place without fastening on a vibrocarpet and is  engaged directly or by means of an acting heat exchanger to the acting heating scheme.

4. There is no need of chemical water treating of a heat-transfer material as at the same time during cavitation and tore processes of generator regimes fall and transformation of carbonate salt take place.

5. ТГС-7 are completely automatized and do not need constant maintenance servicing.

6. At installation of ТГС-7 directly at a consumer there are no heating mains and heat losses.

7. ТГС generates without harmful emissions and meets ecostandards.

8. It is not a subject to control of The Boilers Inspectors (pressure is not more than 6 atm., temperature is not more than 95ºC).

Application disadvantages

1. High noise range (28 db), noise blanking is needed (a separate premise, noise isolation, application of electric motors of good quality). 

2. Low PTF in comparison with future heat-and-power engineering technologies.
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