Ground Loop Design e
Borehole Design Project Report - 4/3/2015
Project Name: Geothermal Design
Designer Name: Designer
Date: 4/3/2015 Project Start Date: 4/3/2015
Client Name: Test Design
Address Line 1:
Address Line 2:
City: Metropolis Phone:
State: CA Fax:
Zip: 12345 Email:
Monthly Inlet Temperature Results
Temp. (°F) Month
Average Temperature
Maximum Average Temperature 80.1 236
Minimum Average Temperature 34.2 2
Peak Temperature
Maximum Peak Temperature 86.7 236
Minimum Peak Temperature 31.1 14
Time Q Power TBorehole Tf ExXWT EWT MIinEWT MaxEWT
(Months) (Btu/hr*ft) (kW-hr) (°F) (°F) (°F) (°F) (°F) (°F)
1 9.76 8976.77 43.80 43.80 43.80 43.80 43.80 43.80
2 6.18 6666.20 35.21 3291 31.59 34.22 34.22 34.22
3 2.37 4560.43 37.43 35.98 35.14 36.81 32.14 37.44
4 -0.97 2997.95 40.58 40.02 39.70 40.34 36.18 41.85
5 -8.39 4205.09 43.70 43.93 44.06 43.79 40.55 46.08
6 -14.57 6297.13 50.60 52.58 53.71 51.45 48.60 54.03
7 -20.29 8724.79 56.94 60.38 62.35 58.42 56.60 63.32
8 -16.72 7451.10 63.11 67.90 70.64 65.16 63.79 71.57
9 -11.26 5772.38 61.24 65.19 67.45 62.94 62.47 69.56
10 -1.92 3541.96 56.96 59.62 61.14 58.10 57.13 63.70
11 3.69 4401.52 48.69 49.14 49.40 48.88 47.13 55.25
12 7.28 7077.64 42.96 42.09 41.59 42.58 40.05 46.75
13 9.61 9409.19 38.86 37.14 36.16 38.12 34.71 40.72
14 6.19 6620.86 35.92 33.65 32.36 34.95 31.14 36.05
15 2.38 4538.90 38.12 36.66 35.83 37.50 32.81 38.13
16 -0.97 2993.17 41.25 40.69 40.37 41.01 36.84 42.52
17 -8.40 4219.60 44.33 44.56 44.69 44.42 41.17 46.72
18 -14.58 6327.36 51.19 53.17 54.30 52.04 49.19 54.62
19 -20.31 8769.91 57.49 60.94 62.90 58.97 57.15 63.88
20 -16.74 7489.26 63.63 68.42 71.16 65.68 64.31 72.09
21 -11.27 5795.48 61.73 65.68 67.94 63.42 62.95 70.05
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57.41
49.10
43.34
39.22
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40.30
42.17
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47.82
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60.96
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66.02
62.27
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48.72

60.07
49.56
42.47
37.50
33.99
36.85
40.56
44.26
52.84
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42.09
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62.83
52.73
45.81
40.73
36.97
39.67
43.40
47.06
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63.44
71.26
69.03
64.00
53.86
46.90
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38.00
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64.42
72.24
70.00
64.95
54.79
47.83
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49.82
41.97
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32.69
36.01
40.24
44.39
53.97
62.71
71.36
68.75
63.08
51.77
44.11
38.54
34.44
37.56
41.77
45.88
55.44
64.16
72.77
70.09
64.36
52.99
45.31
39.74
35.66
38.83
43.07
47.19
56.73
65.41
74.01
71.30
65.53
54.12
46.40
40.80
36.69
39.84
44.07
48.18
57.72
66.40
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66.48
55.05
47.33
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60.03
51.25
45.11
40.52
37.05
39.24
42.41
45.62
53.17
60.22
67.28
65.56
61.30
52.47
46.31
41.73
38.28
40.52
43.72
46.93
54.46
61.46
68.50
66.76
62.47
53.60
47.41
42.79
39.31
41.53
44.72
47.92
55.44
62.44
69.48
67.73
63.42
54.52
48.34

57.58
47.54
40.43
35.07
31.46
32.99
36.71
40.87
48.86
56.96
64.51
63.76
59.06
49.49
42.57
37.09
33.21
34.52
38.22
42.35
50.32
58.39
65.90
65.09
60.33
50.70
43.76
38.28
34.43
35.78
39.51
43.65
51.59
59.64
67.12
66.29
61.50
51.83
44.85
39.34
35.45
36.78
40.50
44.63
52.57
60.61
68.10
67.26
62.44
52.75
45.78

64.15
55.67
47.14
41.08
36.39
38.32
42.39
46.42
54.29
63.68
72.29
70.86
65.64
57.64
49.30
43.12
38.16
39.87
43.93
47.92
55.76
65.13
73.70
72.21
66.92
58.87
50.50
44.33
39.39
41.15
45.24
49.23
57.05
66.39
74.94
73.43
68.11
60.01
51.60
45.40
40.42
42.17
46.24
50.22
58.03
67.38
75.93
74.41
69.06
60.94
52.54
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-0.96
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-1.95
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8982.79
6323.02
4400.76
2968.14
4325.26
6547.80
9121.34
7828.95
6043.93
3587.27
4264.47
6758.96
8942.71
6294.01
4386.70
2965.93
4339.91
6578.89
9170.60
7873.68
6073.35
3592.39
4254.31
6735.79
8908.52
6269.24
4374.72
2964.16
4352.87
6606.35
9214.16
7913.30
6099.46
3597.03
4245.54
6715.66
8878.78
6247.66
4364.32
2962.69
4364.51
6630.98
9253.23
7947.31
6112.75
3598.35
4243.82
6710.32
8860.22
6221.13
4343.49

44.46
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43.05
45.81
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61.60
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45.04
41.77
43.61
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44.10
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62.63
69.06
67.65
63.88
55.92
50.27
45.98
42.70
44.53
47.28
50.06
56.75
63.06
69.47
67.89
64.01
56.01
50.39
46.26
43.24
45.42

42.72
38.90
41.57
45.23
48.82
57.28
65.06
72.85
70.60
65.55
55.39
48.43
43.29
39.47
42.12
45.79
49.37
57.83
65.62
73.40
71.15
66.09
55.92
48.94
43.79
39.95
42.61
46.27
49.85
58.31
66.10
73.89
71.64
66.57
56.38
49.39
44.23
40.38
43.04
46.70
50.28
58.74
66.53
74.30
71.88
66.70
56.47
49.51
44,51
40.92
43.92

41.72
37.59
40.72
44.91
48.95
58.42
67.04
75.61
72.88
67.09
55.65
47.92
42.29
38.15
41.27
45.46
49.50
58.97
67.60
76.16
73.43
67.63
56.18
48.43
42.79
38.63
41.75
45.94
49.98
59.45
68.08
76.65
73.92
68.10
56.64
48.88
43.23
39.06
42.18
46.37
50.41
59.88
68.51
71.07
74.16
68.24
56.73
49.00
43.51
39.60
43.06

43.71
40.22
42.42
45.56
48.69
56.14
63.08
70.09
68.33
64.02
55.13
48.93
44.29
40.78
42.97
46.12
49.24
56.69
63.64
70.64
68.88
64.56
55.65
49.44
44.79
41.27
43.46
46.60
49.73
57.17
64.12
71.13
69.36
65.03
56.11
49.89
45.23
41.71
43.89
47.03
50.15
57.60
64.55
71.54
69.60
65.16
56.21
50.01
45.51
42.25
44.77

40.26
36.34
37.65
41.33
45.40
53.26
61.25
68.71
67.85
63.04
53.36
46.37
40.83
36.90
38.20
41.88
45.94
53.81
61.80
69.26
68.40
63.58
53.88
46.88
41.33
37.39
38.68
42.36
46.42
54.29
62.28
69.74
68.88
64.05
54.34
47.32
41.76
37.81
39.10
42.78
46.85
54.71
62.71
70.15
69.12
64.18
54.43
47.44
42.04
38.35
39.98

46.33
41.33
43.05
47.08
50.99
58.73
68.02
76.54
75.01
69.67
61.56
53.14
46.91
41.89
43.61
47.64
51.55
59.29
68.58
77.10
75.57
70.21
62.09
53.65
47.41
42.38
44.10
48.12
52.03
59.77
69.06
77.59
76.05
70.69
62.55
54.10
47.85
42.82
44.53
48.55
52.46
60.20
69.49
78.01
76.30
70.82
62.65
54.23
48.13
43.36
45.41
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-0.96
-8.46
-14.72
-20.53
-16.95
-11.42
-1.95
3.75
7.43
9.83
6.36
2.46
-0.95
-8.48
-14.74
-20.56
-16.98
-11.44
-1.95
3.76
7.45
9.86
6.37
2.47
-0.95
-8.49
-14.77
-20.60
-17.01
-11.46
-1.96
3.77
7.46
9.88
6.39
2.47
-0.95
-8.50
-14.79
-20.63
-17.05
-11.48
-1.96
3.77
7.48
9.90
6.40
2.48
-0.95
-8.51
-14.81

2959.24
4401.83
6710.88
9373.31
8046.98
6178.35
3610.37
4222.95
6662.12
8789.15
6169.92
4319.35
2956.74
4432.47
6774.99
9474.96
8139.63
6239.53
3622.00
4204.68
6619.46
8726.20
6124.57
4298.18
2954.99
4461.24
6834.90
9569.97
8226.36
6296.92
3633.25
4188.49
6581.30
8669.79
6083.94
4279.39
2953.82
4488.44
6891.29
9659.42
8308.17
6351.17
3644.17
4173.99
6546.80
8618.75
6047.19
4262.55
2953.11
4514.29
6944.68

48.44
51.40
58.11
64.36
70.65
69.06
65.17
57.14
51.50
47.35
44.31
46.48
49.51
52.46
59.18
65.43
7173
70.13
66.22
58.17
52.51
48.35
45.29
47.46
50.48
53.43
60.15
66.41
72.72
71.12
67.19
59.12
53.44
49.26
46.19
48.36
51.38
54.33
61.06
67.32
73.63
72.03
68.09
59.99
54.31
50.11
47.03
49.19
52.22
55.17
61.90

47.86
51.62
60.11
67.83
75.50
73.07
67.86
57.60
50.61
45.60
41.99
44.98
48.93
52.69
61.18
68.91
76.59
74.14
68.92
58.63
51.62
46.59
42.96
45.95
49.90
53.66
62.16
69.90
77.58
75.13
69.90
59.58
52.55
47.50
43.86
46.85
50.80
54.56
63.06
70.81
78.50
76.05
70.80
60.46
53.42
48.35
44.69
47.68
51.63
55.39
63.91
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47.53
51.75
61.25
69.82
78.27
75.35
69.40
57.86
50.11
44.59
40.66
44.12
48.60
52.81
62.32
70.90
79.36
76.44
70.47
58.89
51.12
45.58
41.63
45.09
49.57
53.79
63.30
71.89
80.36
77.43
71.44
59.84
52.05
46.49
42.53
45.99
50.46
54.69
64.21
72.80
81.29
78.35
72.35
60.72
52.91
47.34
43.36
46.82
51.30
55.52
65.05

48.19
51.49
58.97
65.85
72.73
70.78
66.32
57.34
51.12
46.60
43.32
45.84
49.26
52.56
60.03
66.92
73.81
71.85
67.38
58.37
52.13
47.59
44.29
46.81
50.23
53.53
61.01
67.90
74.80
72.84
68.35
59.32
53.06
48.51
45.19
47.71
51.13
54.43
61.92
68.81
75.72
73.75
69.25
60.19
53.93
49.36
46.03
48.55
51.97
55.27
62.76

43.93
48.18
56.07
64.00
71.34
70.30
65.34
55.56
48.55
43.12
39.41
41.03
44.99
49.23
57.13
65.07
72.42
71.38
66.40
56.59
49.55
4411
40.38
41.99
45.95
50.20
58.11
66.06
73.41
72.36
67.37
57.53
50.48
45.02
41.27
42.88
46.84
51.09
59.01
66.96
74.33
73.27
68.26
58.41
51.34
45.86
42.10
43.71
47.67
51.92
59.84

49.72
53.80
61.57
70.80
79.21
77.49
71.99
63.79
55.34
49.22
44.43
46.48
50.78
54.87
62.64
71.88
80.30
78.58
73.06
64.83
56.36
50.22
45.41
47.45
51.76
55.85
63.63
72.88
81.31
79.58
74.04
65.79
57.29
51.14
46.31
48.35
52.66
56.75
64.53
73.79
82.23
80.51
74.95
66.68
58.16
51.99
47.15
49.19
53.50
57.59
65.38
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188
189
190
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193
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195
196
197
198
199
200
201
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203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225

-20.66
-17.07
-11.50
-1.97
3.78
7.49
9.91
6.42
2.48
-0.95
-8.51
-14.82
-20.69
-17.10
-11.52
-1.97
3.78
7.50
9.93
6.43
2.49
-0.95
-8.52
-14.84
-20.72
-17.13
-11.54
-1.97
3.79
7.51
9.94
6.44
2.49
-0.95
-8.53
-14.86
-20.75
-17.15
-11.55
-1.98
3.79
7.52
9.95
6.45
2.50
-0.95
-8.54
-14.87
-20.77
-17.18
-11.57

9744.12
8385.73
6402.69
3654.77
4160.91
6515.38
8572.22
6013.70
4247.34
2952.78
4538.93
6995.41
9824.62
8459.55
6451.80
3665.08
4149.00
6486.47
8529.33
5982.84
4233.48
2952.75
4562.35
7043.23
9900.23
8528.86
6497.99
3674.96
4138.28
6460.27
8490.47
5954.89
4221.02
2952.97
4584.63
7088.82
9972.62
8595.40
6542.38
3684.59
4128.44
6436.00
8454.43
5928.99
4209.58
2953.39
4606.02
7132.53
10042.03
8659.28
6585.03

68.16
74.48
72.87
68.92
60.81
55.11
50.91
47.81
49.97
53.00
55.95
62.68
68.95
75.28
73.67
69.70
61.58
55.87
51.65
48.55
50.71
53.73
56.68
63.41
69.68
76.02
74.40
70.43
62.29
56.57
52.35
49.23
51.39
54.41
57.36
64.10
70.37
76.71
75.09
71.12
62.96
57.23
53.00
49.88
52.03
55.06
58.01
64.74
71.03
71.37
75.75

71.66
79.36
76.91
71.64
61.28
54.22
49.14
45.47
48.46
52.41
56.18
64.69
72.45
80.17
77.70
72.43
62.05
54.98
49.88
46.21
49.19
53.14
56.91
65.42
73.19
80.91
78.45
73.16
62.76
55.68
50.57
46.88
49.87
53.82
57.59
66.11
73.88
81.61
79.15
73.84
63.43
56.34
51.22
47.53
50.51
54.47
58.23
66.76
74.54
82.28
79.81

73.66
82.15
79.21
73.19
61.54
53.71
48.13
44.13
47.59
52.08
56.30
65.84
74.45
82.96
80.01
73.98
62.31
54.47
48.87
44.87
48.32
52.81
57.03
66.57
75.19
83.71
80.76
74.71
63.02
55.16
49.56
45.54
49.00
53.49
57.72
67.26
75.89
84.41
81.46
75.40
63.70
55.82
50.21
46.18
49.64
54.13
58.36
67.91
76.54
85.08
82.13

69.66
76.58
74.60
70.09
61.01
54.73
50.15
46.81
49.33
52.75
56.05
63.54
70.45
77.37
75.40
70.87
61.78
55.49
50.90
47.55
50.06
53.48
56.78
64.27
71.18
78.11
76.13
71.60
62.49
56.19
51.59
48.23
50.74
54.16
57.46
64.96
71.88
78.81
76.83
72.29
63.16
56.85
52.24
48.87
51.38
54.80
58.10
65.61
72.53
79.48
77.49

67.81
75.18
74.12
69.10
59.22
52.14
46.65
42.87
44.48
48.44
52.70
60.62
68.60
75.98
74.92
69.88
59.99
52.89
47.39
43.60
45.20
49.17
53.42
61.35
69.33
76.72
75.66
70.61
60.70
53.59
48.07
44.28
45.87
49.84
54.10
62.03
70.02
7741
76.35
71.30
61.37
54.25
48.72
44.92
46.51
50.48
54.74
62.68
70.67
78.07
77.01

74.65
83.10
81.37
75.80
67.51
58.97
52.78
47.93
49.97
54.28
58.37
66.16
75.44
83.91
82.17
76.59
68.28
59.73
53.53
48.66
50.70
55.01
59.10
66.90
76.18
84.65
82.92
77.33
69.00
60.44
54.22
49.35
51.38
55.69
59.79
67.59
76.88
85.36
83.63
78.02
69.68
61.10
54.88
49.99
52.02
56.34
60.43
68.24
77.54
86.03
84.30



- r
S0

226
227
228
229
230
231
232
233
234
235
236
237
238
239
240

-1.98
3.79
7.53
9.97
6.45
2.50

-0.95

-8.55

-14.89
-20.80
-17.20
-11.59

-1.98
3.80
7.53

3693.97
4119.35
6413.42
8420.88
5904.89
4199.01
2953.98
4626.63
717451
10108.74
8720.75
6626.12
3703.11
4110.93
6392.32

7177
63.60
57.86
53.62
50.49
52.64
55.67
58.62
65.36
71.64
78.00
76.38
72.38
64.20
58.45

74.50
64.07
56.96
51.84
48.13
51.12
55.08
58.84
67.38
75.16
82.91
80.44
75.12
64.67
57.56

76.06
64.34
56.45
50.82
46.79
50.25
54.74
58.97
68.53
77.17
85.72
82.76
76.68
64.94
57.04

72.94
63.80
57.47
52.85
49.48
51.99
55.41
58.71
66.22
73.15
80.10
78.12
73.55
64.41
58.07

71.95
62.01
54.87
49.33
45.52
47.11
51.08
55.35
63.29
71.29
78.70
77.64
72.57
62.61
55.47

78.68
70.33
61.73
55.50
50.60
52.63
56.95
61.05
68.85
78.16
86.67
84.93
79.31
70.94
62.33



