RUSSIAN FEDERATION

RUSSIAN FEDERAL COMMITTEE OF PATENTS AND TRADEMARKS

(ROSPATENT)

P A T E N T

NO. 2038541

FOR THE INVENTION OF

ELECTRIC BURNER

Patentee(s): Mikhail Filippov

Country:

Inventor(s): Mikhail Filippov, Nikolay Nerushev, Valery Modorsky, Victor Zimin, Nikolay Kuklin, Suletdin Arabkhanov.

Invention priority: August 20, 1991

Date of application: August 20, 1991

Application No. 5020592

Recorded at the Federal Inventions Register on June 27, 1995

Rospatent Chairman

signature

Red Stamp:

Russian Federal Committee of Patents and Trademarks

Russian Federal Committee of

RU 2038541 C1

Patents and Trademarks


6 F 24 C 7/06

INVENTION DESCRIPTION
APPENDIX TO RUSSIAN FEDERAL PATENT

5020592/33

20.08.91

27.06.95 Bulletin No. 18

Stavropol Polytechnic Institute; "Pyatigorskorgtechnica" Regional Production Association

M. Filippov, N. Nerushev, V. Modorsky, V. Zimin, N. Kuklin, S. Arabkhanov

Mikhail Filippov

Federal Registration No. 01850033374 – Moscow: All-Union Scientific Research Institute of Thermal-Electric Equipment, 1985.

ELECTRIC BURNER

The kernel of this invention: the device consists of a cast unstranded frame, ceramic heating element, ring, row, and axial thrust ledges. The insulating paste gets under the ledges so that it can fix firmly and ensure a tight fit against the unstranded frame surface (Pic. 4).

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

This invention refers to heating equipment for cooking and it can be used as the main functioning element of ovens and steam tables.

The known cooking electric oven (Application ЕПВ (ЕР) No. 0146816) has a closed cast frame with strands for built-in insulated heating coils and a covering sheet resting upon the external circular edge of the frame.

However, that design has low technical and economical parameters due to the significant steel intensity of the frame, hogging of the operating surface resulting from the concentration of the heat-mechanical tensions at the strand ribs, progressive delamination of the pressed insulation from the frame leading to decrease of the thermal conductivity, probable insulation breakdowns between the strand ribs and the coil resulting from the unavailability of any designed clearance during their alignment inside the strand.

From the point of view of the technical essence and the obtained effect, the closest technical solution was suggested by the Scientific Research Treaties federally registered with No. 01850033374 and taken by the inventors as a prototype. The mentioned device, with some improved elements of its analogue, has a ceramic heating disc with a built-in coil. The disc is inserted into the burner frame, with the coil strands removed. The ceramic heating element is kept in contact with the frame with the help of the burner lid fastened with a screw and resting upon the external ring edge of the ceramic heating element.

The described design allows elimination of a series of disadvantages, such as a higher steel intensity and probable insulation breakdowns that featured the previously suggested device.

At the same time, the prototype has the following disadvantages. One of the most significant drawbacks is the low thermal conductivity from the ceramic disc to the mating metallic surface of the burner frame, which results from the loose abutment and the presence of molded scars and microasperities. It is known (Yu. Shlykov & E. Ganin. Open Type Heat Exchange. – Moscow, Gosenergoizdat, 1963) that the actual area of the thermal contact depends upon the roughness and the geometrical perfection of the contacting surfaces, upon the contact pressure and the mechanical specifications of the interacting materials. Even when strong efforts are applied and the surfaces are polished cleanly, the real contact area is still insignificant if compared to the nominal one (1 – 2%).

The low thermal conductivity leads to decrease of the efficiency factor of the burner and promotes overheating of the ceramic disc and the heating coils, which reduces the service life of the electric burner.

The goal of this invention is increase of the efficiency factor and the operation durability of the electric burner by means of improvement and stabilization of the thermal conductivity between the contacting burner frame surfaces and the ceramic heating element.

For that purpose, the ceramic heating element is tightly pressed into the frame and fixed between its unstranded surface and the axial thrust ledges provided on the inner side of the ring and the crown.

This ensures the absolute geometric coincidence and stable contact pressure for the contacting elements. As there is no air between the contacting surfaces resulting from microasperities, the efficiency factor shows its highest value, while the ceramic heating element and the coils have the minimal temperature. This ensures the decrease of the temperature corrosion growth of the heating coils and the probability of the ceramic element rupture.

Pic. 1 shows the burner sectional view.

The cast unstranded frame (1) has the ceramic heating element (2) tightly pressed in and fixed with the thrust ledges of the ring (3) and the crown (4). The heat exchange contact surface (5) has no places of loose abutment of the mating surfaces.

As the current passes through the heating coils (6), the device is heated up to the operating temperature.

The suggested design, considering its lower steel intensity and higher thermal conductivity, ensures a more rapid heating of the burner up to the operating temperature.

Due to the designed thickness of the electric insulating layer between the heating coil and the frame, the suggested invention provides for absence of any insulation breakdowns.

EXAMPLE 1. The electric insulating filler and the heating coils (6) are pressed into the cast unstranded frame (1) with axial thrust ledges on the inner side of the ring (3) and the crown (4). Here, the insulating paste gets under the ledges so that it can fix and ensure tight fit of the ceramic heating element (2) to the unstranded frame surface (1) of the burner (Pic. 1).

EXAMPLE 2. The cast unstranded frame (1) has no ledges (3) and (4) on the inner side of the ring and the crown. The pressed-in ceramic heating element (2) is kept in contact with the frame (1) due to the temporary tightness of the fit to the inner side of the ring and the crown (Pic. 2).

EXAMPLE 3. The burner is manufactured in compliance with the prototype. The ceramic heating element (2) is kept in contact with the unstranded frame (1) with the help of the burner lid (7) fastened with a screw (8) and resting upon the external ring edge of the ceramic heating element (2) (Pic. 3).

EXAMPLE 4. The burner is manufactured in compliance with the analogue. The cast frame (1) with strands has no ledges (3) and (4) on the inner side of the ring and the crown. The pressed-in ceramic heating element (2) is kept in contact with the frame (1) due to the temporary tightness of the fit to the inner sides of the ring (3), the crown (4), and the strands.

The comparison specifications of the electric burners are shown together in Tables 1 – 3, grouped in accordance with the evaluation criteria.

Hence, as it is shown in Table 1, the efficiency factor of the burner manufactured in compliance with the suggested technical solution, both before the operation and after the operation during the resource period, exceeds the efficiency factors of the analogue and the prototype (72.5% against 70.1% and 68.2% relatively). After the operation period of 2,000 hours, the efficiency factors showed the values of 72.0% against 69.6% and 69.0%. The analysis of the efficiency factor decrease trends during the operation period is similar for all the tested designs, except for the technical solution of Example 2 where a progressing decrease of the efficiency factor can be observed due to the rapid loss of the contact tightness between the ceramic material and the unstranded frame surface, which was caused by the absence of the axial thrust ledges.

The tests of the resource periods of the burners manufactured in compliance with the mentioned designs (Table 2) shows that, in case of the suggested solution, the temperature of the burner coil is lower than that of the analogue and the prototype (645ºC against 655ºC and 760ºC relatively), which is the main reason for a longer durability of the burner of the suggested design (4,640 h against 4,400 h and 3,750 h relatively).

The specific steel intensity of the burner of the suggested design (Table 3) is 31.44 kg/m2, which is less than that of the analogue (51.87 kg/m2) and the prototype (31.52 kg/m2). This provides for some real preconditions for cast iron economy and allows 2-minute reduction of the time taken by the warming of the burner operating surface up to the nominal temperature as compared to the analogue, and 1-minute reduction in comparison with the prototype, which is considerable for the electric power economy and, therefore, plays an important social role.

Thus, the suggested invention conforms to the following criteria:

- the "novelty" criterion as compared with the prototype, as the invention represents a new approach to the efficiency factor increase and the device durability extension by means of improvement and stabilization of the thermal conductivity between the mating surfaces of the burner and the ceramic heating element, as the latter is tightly pressed in the frame and fixed in between the axial thrust ledges located on the inner side of the ring and the crown;

- the "considerable differences" criterion, as the invention provides for constructional differences in the burner frame that are based on the presence of the axial thrust ledges on the inner side of the ring and the frame crown, which ensures fixation of the pressed-in ceramic heating element, fitting it tightly to the unstranded surface of the burner frame.

Table 1.

Efficiency factor during the operation period

	Design No.
	Efficiency factor after operation for … h, %

	
	50
	1,000
	2,000
	4,000

	1
	72.5
	72.5
	72.0
	71.6

	2
	72.0
	69.7
	69.3
	-

	3
	68.2
	69.0
	69.0
	-

	4
	70.1
	70.0
	69.6
	69.2


Table 2.

Service life depending on the coil temperature

	Design No.
	Burner operating surface temperature, ºC
	Coil temperature, ºC
	Oxidation rate, mm/h
	Resource period, h

	1
	610
	645
	3.4 x 10-6
	4,640

	2
	610
	690
	4.1 x 10-6
	3,870

	3
	610
	760
	4.2 x 10-6
	3,750

	4
	610
	655
	3.6 x 10-6
	4,400*


* The service life (resource period), in compliance with Federal Standards (GOST) 14919-83 and 14163-88, is equal to 4,000 h.

Table 3.

Steel intensity and burner warming-up periods

	Design No.
	Specific steel intensity, kg/m2
	Warming-up period, min, after operation for … h

	
	
	50
	1,000
	2,000
	4,000

	1
	31.44
	8.0
	8.2
	8.4
	8.5

	2
	31.52
	8.1
	9.0
	9.5
	-

	3
	31.52
	9.0
	9.1
	9.3
	-

	4
	51.87
	10.0
	10.0
	10.2
	10.4


INVENTION FORMULA

Electric Burner consisting of a cast unstranded frame with a ring and a crown and a mating ceramic heating element. The burner differs due to the fact that, in order to increase the efficiency factor and to extend the operation durability by means of improvement and stabilization of the thermal conductivity between the mating surfaces of the frame and the ceramic heating element, the burner has axial thrust ledges on the inner side of the ring and the crown, and the ceramic heating element is pressed in and tightly fitted to the frame and fixed in between the ledges.
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Pic. 2.

[image: image2.png]A LAl 2

ROV A
ORORBERO





Pic. 3.
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Pic. 4.
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