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Abstract 

The paper summarizes the methods of biogas production and management in the context of waste management and energy requirements. Some biogas utilization investments based on sustainable development were characterized. 
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Streszczenie 

W artykule przedstawiono metody wytwarzania oraz zagospodarowania biogazu w kontekście współczesnych wymagań gospodarki odpadami oraz racjonalnej polityki energetycznej. Scha​rakteryzowano zrealizowane inwestycje dotyczące zastosowania biogazu oparte na zasadach polityki zrównoważonego rozwoju. 
Słowa kluczowe:  energetyczne wykorzystanie biogazu 
1.  Introduction 
The main text should be written with indentation (0.5 cm), do not use tabs and spaces for this purpose. Font size 10, Times New Roman, with single line spacing. 
One can apply the following highlight text: bold style, italic style, bold italic style, extension style; do not use underlining. 
In this template styles are created to facilitate writing. Depending on what you want to write you have to choose the right style. 
We hope that this template will make it easier to write the article. 
1.1.  Subsection 

1.1.1.  Subsection 
Writing text, use the appropriate styles. Formulas should be written in the following manner: 
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where 


A, B, C
–  the coefficients for the zone C = 0, 


y
–  the distance between the measuring point and the boundary wall stream, 


R
–  the radius of the wire with circular section, 


D
–  diameter of the wire. 

1.2.  Subsection 
Captions should be written using 9-point fonts with the interval before 4 points and after 12 points.
Table 1
Critical load pkr burdened panels on the inner edge,
 appointed by MRS 
	h2 [m]
	h = 0.0005 m
	h = 0.001 m

	
	G2 = 5 MPa
	G2 = 15 MPa
	G2 = 5 MPa
	G2 = 15 MPa

	0.0025
	43.53
	93.49
	61.76
	109.52

	0.005
	64.12
	143.91
	75.61
	144.31

	0.01
	100.76
	236.84
	102.21
	209.39

	0.02
	165.51
	417.17
	150.29
	325.95

	0.04
	287.15
	775.05
	235.46
	530.04

	0.06
	406.98
	1132.30
	312.53
	718.33
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Fig. 1. Distribution of pcr values depending on the core thickness h2 and thickness of outer layer h
of plate loaded on inner edge
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Arkusz1

		h2		G2=5 Mpa - MRS		G2=10 Mpa - MRS		G2=15 Mpa - MRS		G2=25.2 Mpa - MRS		G2=5 Mpa - MES		G2=10 Mpa - MES		G2=15 Mpa - MES		G2=25.2 Mpa - MES

		2.5		61.76		87.26		109.52		149.53		47.91		62.85		76.1		99.9

		5		75.61		112.03		144.31		203.34		64.13		92.05		116.99		162.8

		10		102.21		158.77		209.39		302.78		93.06		143.09		188.24		272.71

		20		150.29		242.9		325.95		478.97		142.97		230.61		310.41		461.55

		40		235.46		390.87		530.04		795.89		224.17		370.25		501.94		863.25

		60		312.53		524.13		718.33		1101.3
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		h2		G2=5 MPA		G2=10 MPA		G2=15 Mpa		G2=25.2 Mpa						h2		G2=5 MPA		G2=25.2 Mpa		G2=5MPA		G2=25.2 Mpa		G2=5MPA		G2=25.2 Mpa

		2.5		47.91		62.85		76.1		99.9						2.5		47.91		99.9		35.04		108.09		80.56		122.3

		5		64.13		92.05		116.99		162.8						5		64.13		162.8		57.8		200.53		92.72		173.93

		10		93.06		143.09		188.24		272.71						10		93.06		272.71		97.95		366.38		115.66		264.83

		20		142.97		230.61		310.41		461.55						20		142.97		461.55		166.78		635.94		157.21		420.96

		40		224.17		370.25		501.94		863.25						40		224.17		863.25		265.27		879.01		227.73		673.42

		h2		G2=5 MPA		G2=10 MPA		G2=15 Mpa		G2=25.2 Mpa

		2.5		35.04		55.65		74.05		108.09

		5		57.8		96.69		132.45		200.53

		10		97.95		169.71		236.74		366.38

		20		166.78		293.25		410.47		635.94

		40		265.27		445.27		594.78		879.01

		h2		G2=5 MPA		G2=10 MPA		G2=15 Mpa		G2=25.2 Mpa

		2.5		80.56		92		102.62		122.3

		5		92.72		115.04		135.65		173.93

		10		115.66		157.11		194.85		264.83

		20		157.21		230.84		297.24		420.96

		40		227.73		352.49		464.33		673.42
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		h2		G2=5 MPa - MES		G2=10 MPa - MES		G2=15 MPa - MES		G2=25.2 MPa - MES		G2=5 MPa - MRS		G2=10 MPa - MRS		G2=15 MPa - MRS		G2=25.2 MPa - MRS		G2=2.3 MPa - MES		G2=2.3 MPa - MRS

		2.5		47.91		62.85		76.1		99.9		61.76		87.26		109.52		149.53		38.82		45.65

		5		64.13		92.05		116.99		162.8		75.61		112.03		144.31		203.34		46.95		52.73

		10		93.06		143.09		188.24		272.71		102.21		158.77		209.39		302.78		61.97		66.73

		20		142.97		230.61		310.41		461.55		150.29		242.9		325.95		478.97		88.57		92.42

		40		224.17		370.25		501.94		749.68		235.46		390.87		530.04		795.89		132.85		138.04

		60		287.15				632.7		925.67		312.53		524.13		718.33		1101.3		168.59		179.42

		h'=1mm

		h2		G2=5 MPa		G2=15 MPa		G2=25.2 MPa		G2=2.3 MPa

		2.5		22.4		30.51		33.19		14.96

		5		15.18		18.93		19.94		10.96

		10		8.95		10.1		9.93		7.13

		20		4.87		4.77		3.64		4.17

		40		4.79		5.3		5.81		3.76

		60		8.12		11.92		15.95		6.04

		h'=0.5mm

		h2		G2=5 MPa - MES		G2=15 MPa - MES		G2=25.2 MPa - MES		G2=5 MPa - MRS		G2=15 MPa - MRS		G2=25.2 MPa - MRS		G2=2.3 MPa - MES		G2=2.3 MPa - MRS

		2.5		35.04		74.05		108.09		43.53		93.49		137.27		21.96		26.64

		5		57.8		132.45		200.53		64.12		143.91		216.53		33.93		37.55

		10		97.95		236.74		366.38		100.76		236.84		368.67		54.85		57.22

		20		166.78		410.47		635.94		165.51		417.17		669.6		90.82		91.86

		40		265.27		594.78		863.25		287.15		775.05		1269.88		146.47		152.41

		60		313.18		642.84		925.53		406.98		1132.3		1869.8		182.6		209.15

		h2		G2=5 MPa		G2=15 MPa		G2=25.2 MPa		G2=2.3 MPa

		2.5		19.5		20.79		21.26		17.57

		5		9.86		7.96		7.39		9.64

		10		2.79		0.04		0.6		4.14

		20		0.7		1.61		5.03		1.13

		40		7.62		23.26		32.02		3.9

		60		23.05		43.23		50.5		12.69
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		h2		G2=5 MPa - MES		G2=25.2 MPa - MES		G2=5 MPa - MRS		G2=25.2 MPa - MRS

		2.5		47.91		99.9		61.76		149.53

		5		64.13		162.8		75.61		203.34

		10		93.06		272.71		102.21		302.78

		20		142.97		461.55		150.29		478.97

		40		224.17		749.68		235.46		795.89

		60		287.15		925.67		312.53		1101.3

		h'=1mm

		h'=0.5mm

		h2		G2=5 MPa - MES		G2=25.2 MPa - MES		G2=5 MPa - MRS		G2=25.2 MPa - MRS

		2.5		35.04		108.09		43.53		137.27

		5		57.8		200.53		64.12		216.53

		10		97.95		366.38		100.76		368.67

		20		166.78		635.94		165.51		669.6

		40		265.27		863.25		287.15		1269.88

		60		313.18		925.53		406.98		1869.8

		od wewnatrz

		h2		h'=0.0005 m  G2=5 MPa		h'=0.0005 m  G2=15 MPa		h'=0.001 m  G2=5 MPa		h'=0.001 m  G2=15 MPa

		2.5		34.7		72.49		47.77		75.2

		5		57.8		132		64.13		116

		10		98.38		237.22		92.03		187.57

		20		166.23		407.97		142.77		309.42

		40		240.17		481.68		220.44		487.31

		60		303.72		626.87		283.6		619.03

		od zewnatrz

		h2		h'=0.0005 m  G2=5 MPa		h'=0.0005 m  G2=15 MPa		h'=0.001 m  G2=5 MPa		h'=0.001 m  G2=15 MPa

		2.5		17.29		40.48		18.85		32.52

		5		32.68		84.73		27.04		56.89

		10		60.82		166.45		42.33		100.59

		20		112.68		277.71		71.95		184.71

		40		137.54		294.26		121.75		284.51

		60		143.92		316.9		142.99		296.82
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		2.5		35.04		74.05		108.09		47.91		76.1

		5		57.8		132.45		200.53		64.13		116.99

		10		97.95		236.74		366.38		93.06		188.24

		20		166.78		410.47		635.94		142.97		310.41

		40		265.27		594.78		863.25		224.17		501.94

		60		313.18		642.84		925.53		287.15		632.7
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		2.5		17.13		40.96		18.7		32.49

		5		31.55		82.72		26.48		55.06

		10		59.37		163.56		41.71		98.74

		20		112.32		314.88		71.01		182.06

		40		195.91		447.6		125.18		331.57

		60		221.51		480.26		171.85		432.33
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		od wewnatrz		h'=0.5 mm

		h2		G2=5 MPa - MES		G2=15 MPa - MES		G2=5 MPa - MRS		G2=15 MPa - MRS

		2.5		36.15		79.44		43.53		93.49

		5		58.65		136.64		64.12		143.91

		10		98.53		239.63		100.76		236.84

		20		166.8		410.37		165.51		417.17

		40		261.75		582.93		287.15		775.05

		60		303.76		626.9		406.98		1132.3

		od wewnatrz		h'=1.0 mm

		h2		G2=5 MPa - MES		G2=15 MPa - MES		G2=5 MPa - MRS		G2=15 MPa - MRS

		2.5		56.52		87.2		61.76		109.52

		5		64.61		119.86		75.61		144.31

		10		93.44		190.4		102.21		209.39

		20		143.17		311.58		150.29		325.95

		40		223.4		498.82		235.46		530.04

		60		283.78		619.6		312.53		718.33

		od zewnatrz		h'=0.5 mm

		h2		G2=5 MPa - MES		G2=15 MPa - MES		G2=5 MPa - MRS		G2=15 MPa - MRS

		2.5		17.13		40.96		22.97		56.09

		5		31.55		82.72		37.11		97.96

		10		59.37		163.56		64.79		179.04

		20		112.32		314.88		118.95		337.71

		40		195.91		447.6		225.26		650.03

		60		221.51		480.26		330.34		958.86

		od zewnatrz		h'=1.0 mm

		h2		G2=5 MPa - MES		G2=15 MPa - MES		G2=5 MPa - MRS		G2=15 MPa - MRS

		2.5		18.7		32.49		25.68		51.7

		5		26.48		55.06		32.89		73.05

		10		41.71		98.74		47.73		115.84

		20		71.01		182.06		77.02		199.7

		40		125.18		331.57		134.04		363.59

		60		171.85		432.33		189.86		524.91

		od wewnątrz h'=0.5 mm

		h2		G2=5 MPa		G2=15 MPa

		2.5		19.5		20.79

		5		9.86		7.96

		10		2.79		0.04

		20		0.7		1.61

		40		7.62		23.26

		60		23.05		43.23

		od wewnatrz h'=1 mm

		h2		G2=5 MPa		G2=15 MPa

		2.5		22.4		30.51

		5		15.18		18.93

		10		8.95		10.1

		20		4.87		4.77

		40		4.79		5.3

		60		8.12		11.92

		od zewnątrz h'=0.5 mm

		h2		G2=5 MPa		G2=15 MPa

		2.5		25.41		26.98

		5		14.98		15.56

		10		8.36		8.64

		20		5.58		6.76

		40		13.03		31.14

		60		32.95		49.91

		od zewnatrz h'=1 mm

		h2		G2=5 MPa		G2=15 MPa

		2.5		27.19		37.16

		5		19.48		24.62

		10		12.61		14.76

		20		7.8		8.83

		40		6.61		8.81

		60		8.12		17.64



&A

Strona &P



		



&A

Strona &P

G2=5 MPa - MES

G2=5 MPa - MRS

G2=15 MPa - MES

G2=15 MPa - MRS

h2 [mm]

pkr [MPa]



		



&A

Strona &P

G2=5 MPa - MES

G2=5 MPa - MRS

G2=15 MPa - MES

G2=15 MPa - MRS

h2 [mm]

pkr [MPa]



		



&A

Strona &P

G2=5 MPa - MES

G2=5 MPa - MRS

G2=15 MPa - MES

G2=15 MPa - MRS

h2 [mm]

pkr [MPa]



		



&A

Strona &P

G2=5 MPa - MES

G2=5 MPa - MRS

G2=15 MPa - MES

G2=15 MPa - MRS

h2 [mm]

pkr [MPa]



		



&A

Strona &P

G2=5 MPa

G2=15 MPa



		



&A

Strona &P

G2=5 MPa

G2=15 MPa



		



&A

Strona &P

G2=5 MPa

G2=15 MPa



		



&A

Strona &P

G2=5 MPa

G2=15 MPa



		



&A

Strona &P



		2.5		2.5		2.5		2.5

		5		5		5		5

		10		10		10		10

		20		20		20		20

		40		40		40		40

		60		60		60		60



&A

Strona &P

G2=5 MPa - MES

G2=5 MPa - MRS

G2=15 MPa - MES

G2=15 MPa - MRS

h2 [mm]

pkr [MPa]

36.15

43.53

79.44

93.49

58.65

64.12

136.64

143.91

98.53

100.76

239.63

236.84

166.8

165.51

410.37

417.17

261.75

287.15

582.93

775.05

303.76

406.98

626.9

1132.3



		2.5		2.5		2.5		2.5

		5		5		5		5

		10		10		10		10

		20		20		20		20

		40		40		40		40

		60		60		60		60



&A

Strona &P

G2=5 MPa - MES

G2=5 MPa - MRS

G2=15 MPa - MES

G2=15 MPa - MRS

h2 [mm]

pkr [MPa]

56.52

61.76

87.2

109.52

64.61

75.61

119.86

144.31

93.44

102.21

190.4

209.39

143.17

150.29

311.58

325.95

223.4

235.46

498.82

530.04

283.78

312.53

619.6

718.33



		2.5		2.5		2.5		2.5

		5		5		5		5

		10		10		10		10

		20		20		20		20

		40		40		40		40

		60		60		60		60



&A

Strona &P

G2=5 MPa - MES

G2=5 MPa - MRS

G2=15 MPa - MES

G2=15 MPa - MRS

h2 [mm]

pkr [MPa]

17.13

22.97

40.96

56.09

31.55

37.11

82.72

97.96

59.37

64.79

163.56

179.04

112.32

118.95

314.88

337.71

195.91

225.26

447.6

650.03

221.51

330.34

480.26

958.86



		2.5		2.5		2.5		2.5

		5		5		5		5

		10		10		10		10

		20		20		20		20

		40		40		40		40

		60		60		60		60



&A

Strona &P

G2=5 MPa - MES

G2=5 MPa - MRS

G2=15 MPa - MES

G2=15 MPa - MRS

h2 [mm]

pkr [MPa]

18.7

25.68

32.49

51.7

26.48

32.89

55.06

73.05

41.71

47.73

98.74

115.84

71.01

77.02

182.06

199.7

125.18

134.04

331.57

363.59

171.85

189.86

432.33

524.91



		2.5		2.5

		5		5

		10		10

		20		20

		40		40

		60		60



&A

Strona &P

G2=5 MPa

G2=15 MPa

h2 [mm]

błąd %

19.5

20.79

9.86

7.96

2.79

0.04

0.7

1.61

7.62

23.26

23.05

43.23



		2.5		2.5

		5		5

		10		10

		20		20

		40		40

		60		60



&A

Strona &P

G2=5 MPa

G2=15 MPa

h2 [mm]

błąd %

22.4

30.51

15.18

18.93

8.95

10.1

4.87

4.77

4.79

5.3

8.12

11.92



		2.5		2.5

		5		5

		10		10

		20		20

		40		40

		60		60



&A

Strona &P

G2=5 MPa

G2=15 MPa

h2 [mm]

błąd %

25.41

26.98

14.98

15.56

8.36

8.64

5.58

6.76

13.03

31.14

32.95

49.91



		2.5		2.5

		5		5

		10		10

		20		20

		40		40

		60		60



&A

Strona &P

G2=5 MPa

G2=15 MPa

h2 [mm]

błąd %

27.19

37.16

19.48

24.62

12.61

14.76

7.8

8.83

6.61

8.81

8.12

17.64



		2.5		2.5		2.5		2.5

		5		5		5		5

		10		10		10		10

		20		20		20		20

		40		40		40		40

		60		60		60		60



G2=5 MPa - MES

G2=5 MPa - MRS

G2=15 MPa - MES

G2=15 MPa - MRS

h2 [mm]

pkr [MPa]

36.01

43.53

79.15

93.49

58.67

64.12

136.66

143.91

99.08

100.76

242.25

236.84

172.18

165.51

436.2

417.17

303.06

287.15

741.48

775.05

419.34

406.98

899.9

1132.3



		2.5		2.5		2.5		2.5

		5		5		5		5

		10		10		10		10

		20		20		20		20

		40		40		40		40

		60		60		60		60



G2=5 MPa - MES

G2=5 MPa - MRS

G2=15 MPa - MES

G2=15 MPa - MRS

h2 [mm]

pkr [MPa]

17.85

22.97

45.85

56.09

32.21

37.11

87.07

97.96

60.05

64.79

167.62

179.04

114.18

118.95

325.23

337.71

218.84

225.26

626.29

650.03

319.33

330.34

822.68

958.86



		2.5		2.5

		5		5

		10		10

		20		20

		40		40

		60		60



G2=5 MPa

G2=15 MPa

G2=15 MPa 15,34

h2 [mm]

błąd %

17

15.34

8.51

5.04

1.67

2.28

4.03

4.56

5.54

3.04



		2.5		2.5

		5		5

		10		10

		20		20

		40		40

		60		60



G2=5 MPa

G2=15 MPa

h2 [mm]

błąd %

22.29

18.26

13.2

11.12

7.32

6.38

4.01

3.7

2.85

3.65

3.33



		od wewnatrz		h'=0.5 mm

		h2		G2=5 MPa - MES		G2=5 MPa - MRS		G2=15 MPa - MES		G2=15 MPa - MRS

		2.5		36.01		43.53		79.15		93.49

		5		58.67		64.12		136.66		143.91

		10		99.08		100.76		242.25		236.84

		20		172.18		165.51		436.2		417.17

		40		303.06		287.15		741.48		775.05

		60		419.34		406.98		899.9		1132.3

		od zewnatrz		h'=0.5 mm

		h2		G2=5 MPa - MES		G2=5 MPa - MRS		G2=15 MPa - MES		G2=15 MPa - MRS

		2.5		17.85		22.97		45.85		56.09

		5		32.21		37.11		87.07		97.96

		10		60.05		64.79		167.62		179.04

		20		114.18		118.95		325.23		337.71

		40		218.84		225.26		626.29		650.03

		60		319.33		330.34		822.68		958.86

		od wewnatrz h'=0.5 mm

		h2		G2=5 MPa		G2=15 MPa

		2.5		17		15.34

		5		8.51		5.04

		10		1.67		2.28

		20		4.03		4.56

		40		5.54

		60		3.04

		od zewnatzr h'=0.5 mm

		h2		G2=5 MPa		G2=15 MPa

		2.5		22.29		18.26

		5		13.2		11.12

		10		7.32		6.38

		20		4.01		3.7

		40		2.85		3.65

		60		3.33



&A

Strona &P



		



G2=5 MPa - MES

G2=5 MPa - MRS

G2=15 MPa - MES

G2=15 MPa - MRS

h2 [mm]

pkr [MPa]



		



G2=5 MPa - MES

G2=5 MPa - MRS

G2=15 MPa - MES

G2=15 MPa - MRS

h2 [mm]

pkr [MPa]



		



G2=5 MPa

G2=15 MPa

G2=15 MPa 15,34

h2 [mm]

błąd %



		



G2=5 MPa

G2=15 MPa

h2 [mm]

błąd %



		od zewnatrz		h'=0.5 mm

		h2		G2=5 MPa - MES		G2=15 MPa - MES		G2=5 MPa - MRS		G2=15 MPa - MRS

		2.5		17.29		40.48		22.97		56.09

		5		32.68		84.73		37.11		97.96

		10		60.82		166.45		64.79		179.04

		20		112.68		277.71		118.95		337.71

		40		137.54		294.26		225.26		650.03

		60		143.92		316.9		330.34		958.86

		od zewnatrz		h'=1.0 mm

		h2		G2=5 MPa - MES		G2=15 MPa - MES		G2=5 MPa - MRS		G2=15 MPa - MRS

		2.5		18.85		32.52		25.68		51.7

		5		27.04		56.89		32.89		73.05

		10		42.33		100.59		47.73		115.84

		20		71.95		184.71		77.02		199.7

		40		121.75		284.51		134.04		363.59

		60		142.99		296.82		189.86		524.91



&A

Strona &P



				2.5		40.96		2.5

				5		82.72		5

				10		163.56		10

				20		314.88		20

				40		447.6		40

				60		480.26		60



&A

Strona &P

G2=5 MPa - MES

G2=5 MPa - MRS

G2=15 MPa - MES

G2=15 MPa - MRS

h2 [mm]

pkr [MPa]

22.97

56.09

37.11

97.96

64.79

179.04

118.95

337.71

225.26

650.03

330.34

958.86



				2.5				2.5

				5				5

				10				10

				20				20

				40				40

				60				60



G2=5 MPa - MES

G2=5 MPa - MRS

G2=15 MPa - MES

G2=15 MPa - MRS

h2 [mm]

pkr [MPa]

25.68

51.7

32.89

73.05

47.73

115.84

77.02

199.7

134.04

363.59

189.86

524.91



		

		od wewnatrz

		h2		h'=0.0005 m  G2=5 MPa		h'=0.0005 m  G2=15 MPa		h'=0.001 m  G2=5 MPa		h'=0.001 m  G2=15 MPa

		2.5		34.7		72.49		47.77		75.2

		5		57.7		131.71		62.9		115.32

		10		98.38		237.22		92.03		187.57

		20		166.23		407.97		142.77		309.42

		40		240.17		481.68		220.44		487.31

		60		303.72		626.87		283.6		619.03

		od zewnatrz

		h2		h'=0.0005 m  G2=5 MPa		h'=0.0005 m  G2=15 MPa		h'=0.001 m  G2=5 MPa		h'=0.001 m  G2=15 MPa

		2.5		17.29		40.48		18.85		32.52

		5		32.68		84.73		27.04		56.89

		10		60.82		166.45		42.33		100.59

		20		112.68		277.71		71.95		184.71

		40		137.54		294.26		121.75		284.51

		60		143.92		316.9		142.99		296.82

		od wewnątrz h'=0.5 mm

		h2		G2=5 MPa		G2=15 MPa

		2.5		19.5		22.46

		5		10.01		8.48

		10		2.36		0.16

		20		0.44		2.21

		od wewnatrz h'=1 mm

		h2		G2=5 MPa		G2=15 MPa

		2.5		22.65		31.34

		5		16.81		20.09

		10		9.96		10.42

		20		5		5.07

		40		6.38		8.06

		60		9.56		13.82

		od zewnątrz h'=0.5 mm

		h2		G2=5 MPa		G2=15 MPa

		2.5		24.73		27.83

		5		11.94		13.51

		10		6.13		7.03

		20		5.27

		od zewnatrz h'=1 mm

		h2		G2=5 MPa		G2=15 MPa

		2.5		26.6		37.1

		5		17.79		22.12

		10		11.31		13.16

		20		6.58		7.51

		od wewnatrz		h'=0.5 mm

		h2		G2=5 MPa - MES		G2=15 MPa - MES		G2=5 MPa - MRS		G2=15 MPa - MRS

		2.5		35.04		72.49		43.53		93.49

		5		57.7		131.71		64.12		143.91

		10		98.38		237.22		100.76		236.84

		20		166.23		407.97		165.51		417.17

		40		240.17		481.68		287.15		775.05

		60		303.72		626.87		406.98		1132.3

		od wewnatrz		h'=1.0 mm

		h2		G2=5 MPa - MES		G2=15 MPa - MES		G2=5 MPa - MRS		G2=15 MPa - MRS

		2.5		47.91		75.2		61.76		109.52

		5		62.9		115.32		75.61		144.31

		10		92.03		187.57		102.21		209.39

		20		142.77		309.42		150.29		325.95

		40		220.44		487.31		235.46		530.04

		60		283.6		619.03		312.53		718.33

		od zewnatrz		h'=0.5 mm

		h2		G2=5 MPa - MES		G2=15 MPa - MES		G2=5 MPa - MRS		G2=15 MPa - MRS

		2.5		17.29		40.96		22.97		56.09

		5		32.68		84.73		37.11		97.96

		10		60.82		166.45		64.79		179.04

		20		112.68		277.71		118.95		337.71

		40		137.54		294.26		225.26		650.03

		60		143.92		316.9		330.34		958.86

		od zewnatrz		h'=1.0 mm

		h2		G2=5 MPa - MES		G2=15 MPa - MES		G2=5 MPa - MRS		G2=15 MPa - MRS

		2.5		18.85		32.52		25.68		51.7

		5		27.04		56.89		32.89		73.05

		10		42.33		100.59		47.73		115.84

		20		71.95		184.71		77.02		199.7

		40		121.75		284.51		134.04		363.59

		60		142.99		296.82		189.86		524.91



&A

Strona &P



		



&A

Strona &P

h'=0.0005 m  G2=5 MPa

h'=0.001 m  G2=5 MPa

h'=0.0005 m  G2=15 MPa

h'=0.001 m  G2=15 MPa

h2 [mm]

pkr [MPa]



		2.5		2.5		2.5		2.5

		5		5		5		5

		10		10		10		10

		20		20		20		20

		40		40		40		40

		60		60		60		60



&A

Strona &P

h'=0.0005 m  G2=5 MPa

h'=0.001 m  G2=5 MPa

h'=0.0005 m  G2=15 MPa

h'=0.001 m  G2=15 MPa

h2 [mm]

pkr [MPa]

17.29

18.85

40.48

32.52

32.68

27.04

84.73

56.89

60.82

42.33

166.45

100.59

112.68

71.95

277.71

184.71

137.54

121.75

294.26

284.51

143.92

142.99

316.9

296.82



		



&A

Strona &P

G2=5 MPa

G2=15 MPa

h2 [mm]

błąd %



		



&A

Strona &P

G2=5 MPa

G2=15 MPa

h2 [mm]

błąd %



		



&A

Strona &P

G2=5 MPa

G2=15 MPa

h2 [mm]

błąd %



		



&A

Strona &P

G2=5 MPa

G2=15 MPa

h2 [mm]

błąd %



				2.5				2.5

				5				5

				10				10

				20				20

				40				40

				60				60



&A
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G2=5 MPa - MES
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h2 [mm]

pkr [MPa]
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h2 [mm]

pkr [MPa]

25.68

51.7

32.89

73.05

47.73

115.84

77.02

199.7

134.04

363.59

189.86

524.91
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