
National Aeronautics and
Space Administration

Langley Research Center
Hampton, Virginia 23681-2199

NASA/CR-2001-211230
ICASE Report No. 2001-29

The Solution of Radiation Transport Equations with
Adaptive Finite Elements

Linda Stals
Old Dominion University, Norfolk, Virginia

ICASE
NASA Langley Research Center
Hampton, Virginia

Operated by Universities Space Research Association

October 2001

Prepared for Langley Research Center
under Contract NAS1-97046

















0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1



0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0.30729

0.
30

72
9

0.53782

0.53782

0.
53

78
2

0.71072

0.
71

07
2

0.
71

07
2

0.
88

36
1

0.88361

1.
11

41
1.

11
41

1.1141

1.
28

7
1.

28
7

1.287

1.
45

99

1.4599

1.4599

1.6905

1.6905

1.
69

05

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0.24043

0.
24

04
3

0.48745

0.
48

74
5

0.48745

0.67272

0.
67

27
2

0.67272

0.
85

79
8

0.
85

79
8

0.
85

79
8

1.
10

5
1.

10
5

1.
10

5

1.2903

1.
29

03
1.

29
03

1.4755

1.
47

55

1.4755

1.7226

1.
72

26

1.7226



0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0.
20

02
1

0.
20

02
1

0.
46

65
8

0.46658

0.66636

0.
66

63
6

0.86613

0.
86

61
3

1.1325

1.
13

25
1.

13
25

1.3323

1.
33

23

1.3323

1.
53

2

1.532

1.
53

2

1.
79

84
1.

79
84

1.
79

84

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0.
20

04
4

0.
20

04
4

0.
46

76
8

0.
46

76
8

0.46768

0.
66

81
2

0.
66

81
2

0.66812

0.
86

85
6

0.
86

85
6

0.
86

85
6

1.
13

58

1.
13

58

1.
13

58

1.3362

1.
33

62

1.
33

62

1.5367

1.
53

67
1.

53
67

1.8039

1.
80

39

1.
80

39



0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5
0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

x coordinate

E
ne

rg
y

4 uniform refine.
5 uniform refine.
6 uniform refine.



0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5
0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

x coordinate

E
ne

rg
y

2 adaptive refine.
3 adaptive refine.
4 adaptive refine.

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0.39257

0.
39

25
7

0.39257

0.
78

51
3

0.
78

51
3

1.1777

1.
17

77
1.

17
77

1.
57

03
1.

57
03

1.
57

03



0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0.
39

36
8

0.
39

36
8

0.
39

36
8

0.78735

0.
78

73
5

0.
78

73
5

1.181

1.
18

1
1.

18
1

1.5747

1.
57

47
1.

57
47

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0.4128

0.
41

28

0.4128

0.
82

55
9

0.
82

55
9

1.
23

84
1.

23
84

1.
23

84
1.

65
12

1.
65

12
1.

65
12

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0.40956

0.
40

95
6

0.40956

0.
81

91
1

0.
81

91
1

0.
81

91
1

1.
22

87
1.

22
87

1.
22

87

1.
63

82
1.

63
82

1.
63

82






