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ENERGYPRO 8.0 SUMMARY OF RESIDENTIAL ACM TESTS

EnergyPro 8.0 is a residential alternative calculation method (ACM) for complying with the
2019 Building Energy Efficiency Standards.

The 2019 Residential ACM Approval Manual CEC-400-2018-023-CMF (December 2018),
specifies the requirements for approving vendor software. Section 3.3 is a checklist for
compliance submittals. The vendor provided all required items to staff.

Appendix A of the Approval Manual includes the details of the certification tests required. The
purpose of ACM testing is to demonstrate that software successfully integrates the
compliance manager into the software. A test data set with specific description and details of
the tests, inputs, and a spreadsheet of compliance results is provided as back-up materials
for this business meeting agenda item.

Staff evaluated the input files and compared the test results as documented in the test data
set to ensure compliance with all applicable requirements.

Staff reviewed and tested EnergyPro 8.0 to ensure it meets the requirements, specifications,
and criteria for building energy models set forth in the 2019 ACM Approval Manual.



Summary of Residential ACM Tests (EDR total)

A

Test
Vo1
V02
Vo3
Vo4
V05
V06
Vo7
Vo8
V09
V10
Vi1
V12
Vi3
V14
V15
V16
V17
V18
V19
V20
V21
V22

Comparison Date:
Comparison Author:
Candidate Software:
Reference Software:

Type of Software:

Single Family:

Multi Family:

Newly Constructed:

dditions Alterations:
Units for Summary:

Tolerance:

Pass/
Fail
n/a
n/a
n/a
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
n/a
n/a
n/a
Pass
Pass
Pass
Pass
Pass
Pass

5/31/2019
Martyn Dodd
EnergyPro V8
CBECC-Res 2019 1431
Candidate
Yes
Yes
Yes
Yes
EDR total
0.04

Average
Proposed
EDR total

25.21
24.18
26.12
23.70
22.33
24.79
24.80
25.48
26.03
26.87
28.56

n/a

n/a
32.98
31.28
32.97
31.57
29.61
31.84
22.29
17.20
23.25

Average
Standard
EDR total

25.21
24.18
26.12
25.21
24.18
26.12
25.90
26.18
25.90
26.94
28.64

n/a

n/a
32.98
31.29
33.10
32.98
31.29
33.10
25.90
27.87
25.90

Description

Standard Design in All Zones for Prototype S2100ft2

Standard Design in All Zones for Prototype S2700ft2

Standard Design in All Zones for Prototype S6960ft2

Proposed Design in All Zones for Prototype P2100ft2

Proposed Design in All Zones for Prototype P2700ft2

Proposed Design in All Zones for Prototype P6960ft2

Common Measures in Zone 12 for Prototype P2100ft2

Water Heating in Zone 12 for Prototype P2100ft2

Multiple Orientation in Zone 12 for Prototype $2100ft2/P2100ft2
Multi Family Water Heating in Zone 12 for Prototype P6960ft2
Source Energy in Zone 12 for Prototype P2100ft2

E+A+A Base & Windows in Zone 12 for Prototype P1665ft2
E+A+A Walls & HVAC in Zone 12 for Prototype P1665ft2
Standard Design All Electric in All Zones for Prototype S2100ft2
Standard Design All Electric in All Zones for Prototype S2700ft2
Standard Design All Electric in All Zones for Prototype S6960ft2
Proposed Design All Electric in All Zones for Prototype P2100ft2
Proposed Design All Electric in All Zones for Prototype P2700ft2
Proposed Design All Electric in All Zones for Prototype P6960ft2
PV in Zone 12 for Prototype P2100ft2

PV, Battery and Target EDR in Zone 12 for Prototype P2100ft2
Verified and Buried Ducts in Zone 12 for Prototype P2100ft2



Comparison between Reference & Candidate Software (EDR total)

Comparison Date: 5/31/2019
Comparison Author: Martyn Dodd
Candidate Software: EnergyPro V8

Reference
Test Run Description Pass/Fail Proposed
Vo1 Standard Design in All Zones for Prototype S2100ft2
Vo1 RO1 Zone 01 n/a 34.50
Vo1 RO2 Zone 02 n/a 25.80
Vo1 RO3 Zone 03 n/a 25.10
Vo1 RO4 Zone 04 n/a 22.80
Vo1 RO5 Zone 05 n/a 23.50
Vo1 RO6 Zone 06 n/a 23.50
Vo1 RO7 Zone 07 n/a 20.50
Vo1 RO8 Zone 08 n/a 21.00
Vo1 RO9 Zone 09 n/a 24.30
Vo1 R10 Zone 10 n/a 24.40
Vo1 R11 Zone 11 n/a 25.30
Vo1 R12 Zone 12 n/a 25.90
Vo1 R13 Zone 13 n/a 26.50
Vo1 R14 Zone 14 n/a 26.00
Vo1 R15 Zone 15 n/a 23.00
Vo1 R16 Zone 16 n/a 31.30
Result Vo1 n/a 25.21
Vo2 Standard Design in All Zones for Prototype $2700ft2
V02 RO1 Zone 01 n/a 30.90
V02 RO2 Zone 02 n/a 24.30
V02 RO3 Zone 03 n/a 23.00
V02 RO4 Zone 04 n/a 23.30
V02 RO5 Zone 05 n/a 21.10
V02 RO6 Zone 06 n/a 23.20
V02 RO7 Zone 07 n/a 20.10
V02 RO8 Zone 08 n/a 21.50
V02 RO9 Zone 09 n/a 24.60
V02 R10 Zone 10 n/a 24.10
V02 R11 Zone 11 n/a 24.10
V02 R12 Zone 12 n/a 25.20
V02 R13 Zone 13 n/a 25.10
V02 R14 Zone 14 n/a 24.80
V02 R15 Zone 15 n/a 21.90
V02 R16 Zone 16 n/a 29.70
Result V02 n/a 24.18
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Candidate
Proposed

34.50
25.80
25.10
22.80
23.50
23.50
20.50
21.00
24.30
24.40
25.30
25.90
26.50
26.00
23.00
31.30
25.21

30.90
24.30
23.00
23.30
21.10
23.20
20.10
21.50
24.60
24.10
24.10
25.20
25.10
24.80
21.90
29.70
24.18

Percent
Difference

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

Within Standard
Tolerance Equals

Reference
Standard

Candidate
Standard

Standard = Proposed for this test

Yes 34.50
Yes 25.80
Yes 25.10
Yes 22.80
Yes 23.50
Yes 23.50
Yes 20.50
Yes 21.00
Yes 24.30
Yes 24.40
Yes 25.30
Yes 25.90
Yes 26.50
Yes 26.00
Yes 23.00
Yes 31.30

25.21

34.50
25.80
25.10
22.80
23.50
23.50
20.50
21.00
24.30
24.40
25.30
25.90
26.50
26.00
23.00
31.30
25.21

34.50
25.80
25.10
22.80
23.50
23.50
20.50
21.00
24.30
24.40
25.30
25.90
26.50
26.00
23.00
31.30
25.21

Standard = Proposed for this test

Yes 30.90
Yes 24.30
Yes 23.00
Yes 23.30
Yes 21.10
Yes 23.20
Yes 20.10
Yes 21.50
Yes 24.60
Yes 24.10
Yes 24.10
Yes 25.20
Yes 25.10
Yes 24.80
Yes 21.90
Yes 29.70

24.18

30.90
24.30
23.00
23.30
21.10
23.20
20.10
21.50
24.60
24.10
24.10
25.20
25.10
24.80
21.90
29.70
24.18

30.90
24.30
23.00
23.30
21.10
23.20
20.10
21.50
24.60
24.10
24.10
25.20
25.10
24.80
21.90
29.70
24.18

Percent
Difference

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

Within

‘Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate

33
Candidate
Proposed

Tolerance SpcHeat

44.29
26.88
20
19.09
18.1
9.04
3.41
4.73
6.99
8.15
22.32
23.53
19.66
21.68
0.68
44.39
18.31
0.00%

32.49
21.99
14.93
16.09
12.62
7.73
2.81
4.33
6.51
7.49
20.33
20.72
18.35
19.51

38.54
15.38
0.00%

34
Candidate
Proposed
SpcCool

2.63
0.26
9.57
20.66
21.37
36.96
17.91
41.02
33.35
89.58
2.03
17.28
0.00%

35
Candidate
Proposed
IAQVent

2.6
2.61
2.63
2.62
2.61
2.58
2.62
2.55
2.53
2.52
2.61
2.61
2.64
2.51
2.54
2.63
2.59

0.00%

248
2.52
2.54
2.53
2.51
2.52
2.55

2.46
245
2.53
2.52
2.56
242
245
2.55
2.51
0.00%

0

36

Candidate Candidate
Proposed Proposed
OtherHVAI WtrHeat

OC0oo0oO0OO0OO0OO0OO0OO0OOO0OOO OO

OO0 O0OO0OO0OO0O0ODO0OO0OOO0OOOO

0.00

13.72
12.67
12.67
12.24
12.9
11.83
11.52
11.43
11.43
11.4
11.67
12.05
11.47
11.75
9.38
13.8
12.00
0.00%

11.78
10.84
10.85
10.46
11.06
10.1
9.85
9.78
9.77
9.72
9.91
10.27
9.77
9.99
7.91
11.81
10.24
0.00%

37
Candidate
Proposed

46
Candidate
Proposed

SelfUtilizat Total

OC0oo0oO0OO0OO0OO0OO0OO0OOO0OOO OO

OO0 O0OO0OO0OO0OODO0OO0OOOOOOO

60.61
42.8
35.3

34.44

33.61

26.08

17.81

28.28

41.61

43.44

73.56
56.1

74.79

69.29

102.18
62.85
50.17

0.00%

46.75
38.6
28.32
34.16
26.19
24.38
16.04
28.68
41.91
43.12
71.17
54.57
71.26
67.02
96.03
57.3
46.59
0.00%

12
Candidate
Proposed
EDRtot

345
25.8
25.1
22.8
23.5
23.5
20.5
21
243
24.4
253
25.9
26.5
26
23
313
25.21

30.9
243
23
233
21.1
23.2
20.1
215
24.6
24.1
24.1
25.2
25.1
24.8
21.9
29.7
24.18

191
Candidate
Proposed
EDReff

56.2
47.3
48.2
45.2
45.8
50.3
49.5
47
48
46.8
45.9
45.6
47.7
47.3
50.6
50
48.21

52.6
44.9
45.9
44.7
43.2
49.5
48.7
46.9
47.5
45.8
44.1
44.2
45.5
45.4
47.9

46.55

192
Candidate
Proposed
EDRflex

21.7
215
23.1
224
223
26.8
29
26
23.7
224
20.6
19.7
21.2
213
27.6
18.7
23.00

217
20.6
229
214
22.1
26.3
28.6
25.4
229
217
20
19
20.4
20.6
26
183
22.37

207
Candidate
Proposed
PVSize

3.05
2.56
2.51
2.47
2.34
2.50
2.38
2.60
2.65
2.73
3.23
2.70
3.42
2.83
491
2.46
2.83

3.52
3.00
2.92
2.91
2.73
2.95
2.79
3.10
3.18
3.29
3.94
3.25
4.16
3.46
5.84
2.94
3.37



Comparison between Reference & Candidate Software (EDR total)
Comparison Date: 5/31/2019

Comparison Author: Martyn Dodd

Candidate Software: EnergyPro V8

Test

Vo3
Vo3
Vo3
Vo3
Vo3
Vo3
Vo3
Vo3
Vo3
Vo3
Vo3
Vo3
Vo3
Vo3
Vo3
Vo3
Vo3
Result VO3

voa
Vo4
Vo4
Vo4
Vo4
Vo4
Vo4
Vo4
Vo4
Vo4
Vo4
Vo4
Vo4
Vo4
Vo4
Vo4
Vo4
Result Vo4

Reference
Run Description Pass/Fail Proposed

Standard Design in All Zones for Prototype S6960ft2
RO1 Zone 01 n/a 28.60
RO2 Zone 02 n/a 25.70
RO3 Zone 03 n/a 24.70
RO4 Zone 04 n/a 25.50
RO5 Zone 05 n/a 24.20
RO6 Zone 06 n/a 26.80
RO7 Zone 07 n/a 26.80
RO8 Zone 08 n/a 25.70
RO9 Zone 09 n/a 26.40
R10 Zone 10 n/a 27.00
R11 Zone 11 n/a 24.50
R12 Zone 12 n/a 25.90
R13 Zone 13 n/a 26.10
R14 Zone 14 n/a 25.60
R15 Zone 15 n/a 25.00
R16 Zone 16 n/a 29.40
n/a 26.12

Proposed Design in All Zones for Prototype P2100ft2
RO1 Zone 01 Pass 33.90
RO2 Zone 02 Pass 24.80
RO3 Zone 03 Pass 24.10
RO4 Zone 04 Pass 22.00
RO5 Zone 05 Pass 22.50
RO6 Zone 06 Pass 22.10
RO7 Zone 07 Pass 19.90
RO8 Zone 08 Pass 19.40
R09 Zone 09 Pass 22.30
R10 Zone 10 Pass 22.60
R11 Zone 11 Pass 23.10
R12 Zone 12 Pass 23.90
R13 Zone 13 Pass 24.60
R14 Zone 14 Pass 23.40
R15 Zone 15 Pass 21.20
R16 Zone 16 Pass 29.40
Pass 23.70
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Candidate
Proposed

28.60
25.70
24.70
25.50
24.20
26.80
26.80
25.70
26.40
27.00
24.50
25.90
26.10
25.60
25.00
29.40
26.12

33.90
24.80
24.10
22.00
22.50
22.10
19.90
19.40
22.30
22.60
23.10
23.90
24.60
23.40
21.20
29.40
23.70

Percent
Difference

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

Within Standard
Tolerance Equals

Reference
Standard

Candidate
Standard

Standard = Proposed for this test

Yes 28.60
Yes 25.70
Yes 24.70
Yes 25.50
Yes 24.20
Yes 26.80
Yes 26.80
Yes 25.70
Yes 26.40
Yes 27.00
Yes 24.50
Yes 25.90
Yes 26.10
Yes 25.60
Yes 25.00
Yes 29.40

26.12

28.60
25.70
24.70
25.50
24.20
26.80
26.80
25.70
26.40
27.00
24.50
25.90
26.10
25.60
25.00
29.40
26.12

28.60
25.70
24.70
25.50
24.20
26.80
26.80
25.70
26.40
27.00
24.50
25.90
26.10
25.60
25.00
29.40
26.12

Standard = V01 Standard for this test

Yes 34.50
Yes 25.80
Yes 25.10
Yes 22.80
Yes 23.50
Yes 23.50
Yes 20.50
Yes 21.00
Yes 24.30
Yes 24.40
Yes 25.30
Yes 25.90
Yes 26.50
Yes 26.00
Yes 23.00
Yes 3130

25.21

34.50
25.80
25.10
22.80
23.50
23.50
20.50
21.00
24.30
24.40
25.30
25.90
26.50
26.00
23.00
31.30
25.21

34.50
25.80
25.10
22.80
23.50
23.50
20.50
21.00
24.30
24.40
25.30
25.90
26.50
26.00
23.00
31.30
25.21

Percent
Difference

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

Within

‘Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate

33
Candidate
Proposed

Tolerance SpcHeat

43.15
25.52
18.14
17.58
16.15
7.85
2.68
3.88
6.02

20.64
22.32
18.65
19.61
0.42
41.35
16.94
0.00%

34
Candidate
Proposed
SpcCool

9.3
1.59
11.81
1.46
9.81
7.39
19.37
27.66
30.36
41.47
27.26
46.39
39.33
89.5
8.22
23.18
0.00%

0

0.4

1.77
0.09
7.82
17.78
18.83
32.64
14.33
36.81
28.66
84.21
0.55
15.24
0.00%

35
Candidate
Proposed
IAQVent

3.16
3.13
3.15
3.13
3.15
3.05
3.11
3.02
3.01
3.01
3.13
3.13
3.15
3.02
3.03
3.14
3.10
0.00%

2.6
2.61
2.63
2.62
2.61
2.58
2.62
2.55
2.53
2.52
2.61
2.61
2.64
2.51
2.54
2.63
2.59

0.00%

0

36

Candidate Candidate
Proposed Proposed
OtherHVAI WtrHeat

OC0oo0oO0OO0OO0OO0OO0OO0OOO0OOO OO

OO0 O0OO0OO0OO0O0ODO0OO0OOO0OOOO

0.00

22.55
20.91
20.96
20.29
21.29
19.63
19.18
19.04
19.03
18.98
19.33
19.94
19.08
19.51
15.87
22.69
19.89
0.00%

13.72
12.67
12.67
12.24
12.9
11.83
11.52
11.43
11.43
114
11.67
12.05
11.47
11.75
9.38
13.8
12.00
0.00%

37
Candidate
Proposed

46
Candidate
Proposed

SelfUtilizat Total

OC0oo0oO0OO0OO0OO0OO0OO0OOO0OOO OO

OO0 O0OO0OO0OO0OODO0OO0OOOOOOO

40.68
42.56
30.2
40.83
29.45
33.41
29.74
41.74
50.57
53.52
72.77
59.09
76.24
70.48
108.41
56.73
52.28
0.00%

59.47
40.8
33.44
32.84
31.66
24.03
16.91
25.68
37.76
39.75
67.56
5131
69.57
62.53
96.55
58.33
46.76
0.00%

12
Candidate
Proposed
EDRtot

28.6
25.7
24.7
25.5
24.2
26.8
26.8
25.7
26.4
27
24.5
25.9
26.1
25.6
25
29.4
26.12

339
24.8
24.1
22
225
22.1
19.9
19.4
223
22.6
23.1
23.9
24.6
23.4
21.2
29.4
23.70

191
Candidate
Proposed
EDReff

60.7
56.5
57.8
56.8
57.4
63.2
64.5
61.8
59.7
58.7
54.5
55.3
55.9
55.9
59.2
57.3
58.45

55.6
46.3
47.1
443
44.7
48.9
48.9
45.4
46
45
43.7
43.6
45.8
44.6
48.8
48
46.67

192
Candidate
Proposed
EDRflex

321
30.8
33.1
313
33.2
36.4
37.7
36.1
333
317

30
29.4
29.8
30.3
34.2
27.9
323

217
215
23
223
222
26.8
29
26
23.7
224
20.6
19.7
21.2
21.2
27.6
18.6
22.97

207
Candidate
Proposed
PVSize

15.93
13.93
13.47
13.58
12.64
13.86
13.19
14.62
14.65
15.07
16.64
14.95
17.51
14.62
21.64
13.43
14.98

3.05
2.56
2.51
2.47
2.34
2.50
2.38
2.60
2.65
2.73
3.23
2.70
3.42
2.83
4.91
2.46
2.83



Comparison between Reference & Candidate Software (EDR total)
Comparison Date: 5/31/2019

Comparison Author: Martyn Dodd

Candidate Software: EnergyPro V8

Test

Vo5
Vo5
Vo5
Vo5
Vo5
Vo5
Vo5
Vo5
Vo5
Vo5
Vo5
Vo5
Vo5
Vo5
Vo5
V05
V05
Result VO5

Vo6
Vo6
Vo6
V06
Vo6
Vo6
Vo6
Vo6
Vo6
Vo6
Vo6
Vo6
Vo6
Vo6
Vo6
Vo6
Vo6
Result V06

Reference
Run Description Pass/Fail Proposed

Proposed Design in All Zones for Prototype P2700ft2
RO1 Zone 01 Pass 30.20
RO2 Zone 02 Pass 22.40
RO3 Zone 03 Pass 21.90
RO4 Zone 04 Pass 20.10
RO5 Zone 05 Pass 20.00
RO6 Zone 06 Pass 21.80
RO7 Zone 07 Pass 19.30
RO8 Zone 08 Pass 20.00
R09 Zone 09 Pass 22.50
R10 Zone 10 Pass 22.10
R11 Zone 11 Pass 21.80
R12 Zone 12 Pass 23.20
R13 Zone 13 Pass 22.80
R14 Zone 14 Pass 22.00
R15 Zone 15 Pass 19.70
R16 Zone 16 Pass 27.50
Pass 22.33

Proposed Design in All Zones for Prototype P6960ft2
RO1 Zone 01 Pass 28.80
RO2 Zone 02 Pass 24.90
RO3 Zone 03 Pass 24.10
RO4 Zone 04 Pass 23.80
RO5 Zone 05 Pass 23.70
RO6 Zone 06 Pass 25.60
RO7 Zone 07 Pass 25.60
RO8 Zone 08 Pass 24.40
R09 Zone 09 Pass 24.50
R10 Zone 10 Pass 25.20
R11 Zone 11 Pass 22.80
R12 Zone 12 Pass 24.30
R13 Zone 13 Pass 24.10
R14 Zone 14 Pass 23.70
R15 Zone 15 Pass 22,90
R16 Zone 16 Pass 2830
Pass 24.79
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Candidate
Proposed

30.20
22.40
21.90
20.10
20.00
21.80
19.30
20.00
22.50
22.10
21.80
23.20
22.80
22.00
19.70
27.50
22.33

28.80
24.90
24.10
23.80
23.70
25.60
25.60
24.40
24.50
25.20
22.80
24.30
24.10
23.70
22.90
28.30
24.79

Percent
Difference

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

Within Standard
Tolerance Equals

Reference
Standard

Candidate
Standard

Standard = V02 Standard for this test

Yes 30.90
Yes 24.30
Yes 23.00
Yes 23.30
Yes 21.10
Yes 23.20
Yes 20.10
Yes 21.50
Yes 24.60
Yes 24.10
Yes 24.10
Yes 25.20
Yes 25.10
Yes 24.80
Yes 21.90
Yes 29.70

24.18

30.90
24.30
23.00
23.30
21.10
23.20
20.10
21.50
24.60
24.10
24.10
25.20
25.10
24.80
21.90
29.70
24.18

30.90
24.30
23.00
23.30
21.10
23.20
20.10
21.50
24.60
24.10
24.10
25.20
25.10
24.80
21.90
29.70
24.18

Standard = VO3 Standard for this test

Yes 28.60
Yes 25.70
Yes 24.70
Yes 25.50
Yes 24.20
Yes 26.80
Yes 26.80
Yes 25.70
Yes 26.40
Yes 27.00
Yes 24.50
Yes 25.90
Yes 26.10
Yes 25.60
Yes 25.00
Yes 29.40

26.12

28.60
25.70
24.70
25.50
24.20
26.80
26.80
25.70
26.40
27.00
24.50
25.90
26.10
25.60
25.00
29.40
26.12

28.60
25.70
24.70
25.50
24.20
26.80
26.80
25.70
26.40
27.00
24.50
25.90
26.10
25.60
25.00
29.40
26.12

Percent
Difference

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

‘Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate
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Candidate
Within Proposed

Tolerance SpcHeat

31.26

20.68

13.15

14.67

10.71

6.65

2.2

3.58

5.65

6.44

18.71

19.59

17.37

17.51

1.16

35.69

Min 15.51
Max  10.28%

15.51

9.21

436

5.51

3.66

0.88

0.09

0.29

0.88

1.19

8.71

8.7

7.54

8.55

0.01

22.84

Min 6.12
Max 0.00%

34
Candidate
Proposed
SpcCool

3.13
0.43
10.39
20.01
20.42
33.89
17.4
35.47
30.01
77.87
2.27
0
-100.00%

7.36
0.65
7.94
0.44
7.57
5.22
16.66
23.45
26.22
36.49
22.92
40.62
33.93
82.13
523
19.80
0.00%

35
Candidate
Proposed
IAQVent

248
2.52
2.54
2.53
2.51
2.52
2.55

2.46
245
2.53
2.52
2.56
242
245
2.55
3.16
26.12%

3.16
3.13
3.15
3.13
3.15
3.05
3.11
3.02
3.01
3.01
3.13
313
3.15
3.02
3.03
3.14
3.10
0.00%

0

36

Candidate Candidate
Proposed Proposed
OtherHVAI WtrHeat

OC0DO0OO0OO0OO0OO0OO0OO0O0OO0OO0O0OO O

OO0 O0OO0OO0OO0O0ODO0OO0OOO0OOOO

0.00

11.78
10.84
10.85
10.46
11.06
10.1
9.85
9.78
9.77
9.72
9.91
10.27
9.77
9.99
7.91
11.81
22.55
120.17%

22.55
20.91
20.96
20.29
21.29
19.63
19.18
19.04
19.03
18.98
19.33
19.94
19.08
19.51
15.87
22.69
19.89
0.00%

37
Candidate
Proposed

46
Candidate
Proposed

SelfUtilizat Total

OC0oo0oO0OO0OO0OO0OO0OO0OOO0OOO OO

OO0 O0OO0OO0OO0OODO0OO0OOOOOOO

45.52
34.96
26.54
28.21
24.28
224
15.03
26.25
37.89
39.03
65.04
49.78
65.17
59.93
89.39
52.32
42.61
0.00%

41.22
40.61
29.12
36.87
28.54
31.13
27.6
39.01
46.37
49.4
67.66
54.69
70.39
65.01
101.04
53.9
48.91
0.00%

12
Candidate
Proposed
EDRtot

30.2
224
21.9
20.1
20
21.8
193
20
22,5
22.1
21.8
23.2
22.8
22
19.7
27.5
22.33

28.8
24.9
24.1
23.8
23.7
25.6
25.6
24.4
24.5
25.2
22.8
243
24.1
23.7
229
283
24.79

191
Candidate
Proposed
EDReff

51.9
43
44.8
41.4
42.1
48.1
47.9
45.3
45.3
43.7
41.8
42.1
43.2
42.6
45.7
45.7
44.66

60.9
55.6
57.3
55.1
56.9
62
63.3
60.5
57.9
57
52.8
53.6
53.9
54
57
56.2
57.13

192
Candidate
Proposed
EDRflex

21.7
20.6
229
213
22.1
26.3
28.6
253
22.8
21.6
20
18.9
20.4
20.6
26
18.2
22.33

32.1
30.7
33.2
313
33.2
36.4
37.7
36.1
334
31.8
30
293
29.8
30.3
34.1
27.9
32.33

207
Candidate
Proposed
PVSize

3.52
3.00
2.92
2.91
2.73
2.95
2.79
3.10
3.18
3.29
3.94
3.25
4.16
3.46
5.84
2.94
3.37

15.93
13.93
13.47
13.58
12.64
13.86
13.19
14.62
14.65
15.07
16.64
14.95
17.51
14.62
21.64
13.43
14.98



Comparison between Reference & Candidate Software (EDR total)
Comparison Date: 5/31/2019

Comparison Author: Martyn Dodd

Candidate Software: EnergyPro V8

Reference
Test Run Description Pass/Fail Proposed
Vo7 Common Measures in Zone 12 for Prototype P2100ft2
Vo7 RO1 Package Pass 23.90
Vo7 RO2 Fenestration U 0.40/S 0.40 Pass 26.20
Vo7 RO3 Wall R13/Roof Deck Above R6 Pass 26.80
Vo7 RO4 Ceiling R49 /Roof Deck Below F Pass 27.50
Vo7 RO5 Furnace AFUE 92 Pass 22.80
Vo7 RO6 Air Conditioner SEER 16/EER 1¢ Pass 23.00
Vo7 RO7 No Cool Vent Pass 24.70
Vo7 RO8 Ducts 2% Leakage Pass 23.60
Vo7 RO9 No Quality Insulation Installatic Pass 26.00
Vo7 R10 Air Leakage ACH50 2.0 Pass 23.50
Result V07 Pass 24.80
Vo8 Water Heating in Zone 12 for Prototype P2100ft2
Vo8 RO1 Package Pass 23.90
V08 RO2 Parallel Piping Pass 24.00
Vo8 RO3 Gas Consumer Instantaneous ( Pass 23.20
V08 RO4 Gas Consumer Storage (UEF)/L Pass 25.80
Vo8 RO5 Gas Commercial Instantaneous Pass 22.70
V08 RO6 Gas Commercial Storage (TE & Pass 26.90
Vo8 RO7 Electric Resistance Consumer ¢ Pass 34.10
Vo8 RO8 Heat Pump NEEA Rated/Sande Pass 24.00
V08 RO9 2 Water Heaters using Multipli Pass 25.10
Vo8 R10 2 Water Heaters Using 2 entrie Pass 25.10
Result V08 Pass 25.48
Vo9 Multiple Orientation in Zone 12 for Prototype $2100ft2/P2100ft2
V09 RO1 Single Standard Front 45 n/a 26.60
V09 RO2 North Standard n/a 25.90
V09 RO3 East Standard n/a 25.90
V09 RO4 South Standard n/a 25.90
Vo9 RO5 West Standard n/a 25.90
V09 RO6 Single Proposed Front 45 Pass 26.40
V09 RO7 North Proposed Pass 27.60
V09 RO8 East Proposed n/a 23.90
V09 R09 South Proposed n/a 27.60
V09 R10 West Proposed n/a 24.60
Result V09 Pass 26.03
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Candidate
Proposed

23.90
26.20
26.80
27.50
22.80
23.00
24.70
23.60
26.00
23.50
24.80

23.90
24.00
23.20
25.80
22.70
26.90
34.10
24.00
25.10
25.10
25.48

26.60
25.90
25.90
25.90
25.90
26.40
27.60
23.90
27.60
24.60
26.03

Percent
Difference

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

Within Standard
Tolerance Equals

Reference
Standard

Candidate
Standard

Standard = V01 Standard for this test

Yes 25.90
Yes 25.90
Yes 25.90
Yes 25.90
Yes 25.90
Yes 25.90
Yes 25.90
Yes 25.90
Yes 25.90
Yes 25.90

25.90

25.90
25.90
25.90
25.90
25.90
25.90
25.90
25.90
25.90
25.90
25.90

25.90
25.90
25.90
25.90
25.90
25.90
25.90
25.90
25.90
25.90
25.90

Standard = V01 Standard for this test

Yes 25.90
Yes 25.90
Yes 25.90
Yes 25.90
Yes 25.90
Yes 25.90
Yes 27.30
Yes 27.30
Yes 25.90
Yes 25.90

26.18

25.90
25.90
25.90
25.90
25.90
25.90
27.30
27.30
25.90
25.90
26.18

25.90
25.90
25.90
25.90
25.90
25.90
27.30
27.30
25.90
25.90
26.18

Standard = V01 Standard for this test

Yes 25.90
Yes 25.90
Yes 25.90
Yes 25.90
Yes 25.90
Yes 25.90
Yes 25.90
Yes 25.90
Yes 25.90
Yes 25.90

25.90

25.90
25.90
25.90
25.90
25.90
25.90
25.90
25.90
25.90
25.90
25.90

25.90
25.90
25.90
25.90
25.90
25.90
25.90
25.90
25.90
25.90
25.90

Percent
Difference

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

Within

‘Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate

33
Candidate
Proposed

Tolerance SpcHeat

Min

22.32
20.37
25.3
24.1
19.62
22.32
22.44
21.93
24.92
21.71
22.50
0.00%

22.32
22.32
22.32
22.32
22.32
22.32
22.29
22.23
22.32
22.32
22.308
0.00%

23.73
23.53
23.53
23.53
23.53
23.21
24.2
22.32
24.2
24.93
23.67
0.00%

34
Candidate
Proposed
SpcCool

1433
21.85
18.28
21.34
1433
12.17
16.14
14.03
16.77
14
16.32
0.00%

1433
14.33
14.33
14.33
14.33
14.33
14.35
14.39
14.33
14.33
14.338
0.00%

19.29
17.91
17.91
17.91
17.91
19.41
21.37
14.33
21.37
13.48
18.09
0.00%

35
Candidate
Proposed
IAQVent

2.61
2.61
2.61
2.61
2.61
2.61
2.61
2.61
2.61
2.61
2.61
0.00%

2.61
2.61
2.61
2.61
2.61
2.61
2.61
2.61
2.61
2.61
2.61
0.00%

2.61
2.61
2.61
2.61
2.61
2.61
2.61
2.61
2.61
2.61
2.61
0.00%

0

36

Candidate Candidate
Proposed Proposed
OtherHVAI WtrHeat

Ocoooooooooo cooooooooo

cooooooooo

0.00

12.05
12.05
12.05
12.05
12.05
12.05
12.05
12.05
12.05
12.05
12.05
0.00%

12.05
12.24
10.42
16.5
9.23
19.36
37.14
12.63
15

15
15.957
0.00%

12.05
12.05
12.05
12.05
12.05
12.05
12.05
12.05
12.05
12.05
12.05
0.00%

37
Candidate
Proposed

46
Candidate
Proposed

SelfUtilizat Total

Ocooooooooo cooooooooo

cooooooooo

51.31
56.88
58.24
60.1
48.61
49.15
53.24
50.62
56.35
50.37
53.49
0.00%

51.31
51.5
49.68
55.76
48.49
58.62
76.39
51.86
54.26
54.26
55.213
0.00%

57.68
56.1
56.1
56.1
56.1

57.28

60.23

51.31

60.23

53.07

56.42

0.00%

12
Candidate
Proposed
EDRtot

23.9
26.2
26.8
27.5
22.8
23
24.7
23.6
26
23.5
24.84

23.9
24
23.2
25.8
22.7
26.9
34.1
24
25.1
25.1
25.19538

26.6
25.9
25.9
25.9
25.9
26.4
27.6
23.9
27.6
24.6
25.69

191
Candidate
Proposed
EDReff

43.6
45.9
46.5
47.2
42.4
42.7
44.4
433
45.7
43.2
47.80

43.6
43.6
42.9
45.4
42.4
46.6
54
43.8
44.8
44.8
45.13584

46.3
45.6
45.6
45.6
45.6
46.1
47.3
43.6
47.3
44.3
45.42

192
Candidate
Proposed
EDRflex

19.7
19.7
19.7
19.7
19.6
19.7
19.7
19.7
19.7
19.7
22.97

19.7
19.6
19.7
19.6
19.7
19.7
19.9
19.8
19.7
19.7
19.94047

19.7
19.7
19.7
19.7
19.7
19.7
19.7
19.7
19.7
19.7
19.72

207
Candidate
Proposed
PVSize

2.70
2.70
2.70
2.70
2.70
2.70
2.70
2.70
2.70
2.70
6.55

2.70
2.70
2.70
2.70
2.70
2.70
2.70
2.70
2.70
2.70
2.97716

2.70
2.70
2.70
2.70
2.70
2.70
2.70
2.70
2.70
2.70
2.72



Comparison between Reference & Candidate Software (EDR total)

Comparison Date: 5/31/2019
Comparison Author: Martyn Dodd
Candidate Software: EnergyPro V8

Reference
Test Run Description Pass/Fail Proposed
V10 Multi Family Water Heating in Zone 12 for Prototype P6960ft2
V10 RO1 Package Gas Consumer Instant Pass 24.30
V10 RO2 8 Gas Consumer Storage (UEF), Pass. 30.80
V10 RO3 8 Gas Commercial Storage (TE - Pass. 31.20
V10 RO4 2 Gas Commercial Central Sola Pass 26.10
V10 RO5 2 Gas Commercial Central Sola Pass 26.60
V10 RO6 2 Gas Commercial Central Reci Pass 28.50
V10 RO7 2 Gas Consumer Instantaneous Pass 24.40
V10 RO8 2 Gas Consumer Instantaneous Pass 24.90
V10 RO9 1 Indirect/TE 0.80/300 gal Cent Pass 25.70
V10 R10 1 Indirect/TE 0.80/300 gal Cent Pass 26.20
Result V10 Pass 26.87
Vi1 Source Energy in Zone 12 for Prototype P2100ft2
Vi1 RO1 Package Pass 23.90
Vi1 RO2 Package No Natural Gas Pass 28.40
Vil RO3 Electric DHW Pass 35.20
Vi1 RO4 Electric DHW no Natural Gas  Pass 37.40
Vi1 RO5 Heatpump DHW Pass 25.40
Vi1 RO6 Heatpump DHW no Natural Ga Pass 29.80
Vi1 RO7 Heatpump HVAC Pass 25.20
Vi1 RO8 Heatpump HVAC no Natural Ge Pass 26.20
Vi1 RO9 Heatpump HVAC & DHW Pass 26.80
Vi1 R10 Heatpump HVAC & DHW no N: Pass 27.30
Result V11 Pass 28.56
V12 E+A+A Base & Wind in Zone 12 for ype P1665ft2
V12 RO1 E 1440ft2 as New Construction Pass 0.00
V12 RO2 E 1440ft2 as Addition/Alteratic Pass 0.00
V12 RO3 EA 1665ft2 Pass 0.00
V12 RO4 EAA Ceiling R38 Verified Pass 0.00
V12 RO5 EAA Ceiling R38 Verified Wind Pass 0.00
V12 RO6 EAA Ceiling R38 Verified Wind Pass 0.00
V12 RO7 EAA Ceiling R38 Verified Wind Pass 0.00
V12 RO8 EAA Ceiling R38 Verified Wind Pass 0.00
V12 R09 EAA Ceiling R38 Verified Wind Pass 0.00
V12 R10 EAA Ceiling R38 Verified Wind Pass 0.00
Result V12 Pass n/a
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Candidate
Proposed

n/a

24.30
30.80
31.20
26.10
26.60
28.50
24.40
24.90
25.70
26.20
26.87

23.90
28.40
35.20
37.40
25.40
29.80
25.20
26.20
26.80
27.30
28.56

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Percent

Difference

n/a

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

Within
Tolerance

Standard  Reference  Candidate
Equals Standard Standard

Standard = Varies for this test

25.90 25.90 25.90
25.90 25.90 25.90
25.90 25.90 25.90
27.80 27.80 27.80
28.10 28.10 28.10
28.10 28.10 28.10
26.10 26.10 26.10
26.50 26.50 26.50
27.30 27.30 27.30
27.80 27.80 27.80
26.94 26.94 26.94

Standard = Varies for this test

25.90 25.90 25.90
30.10 30.10 30.10
27.30 27.30 27.30
31.60 31.60 31.60
27.30 27.30 27.30
31.60 31.60 31.60
27.20 27.20 27.20
27.80 27.80 27.80
28.60 28.60 28.60
29.00 29.00 29.00
28.64 28.64 28.64

Standard = Varies for this test

0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
n/a n/a n/a

Percent
Difference

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

Ave

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
#VALUE!
Ave

Within

‘Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate

33
Candidate
Proposed

Tolerance SpcHeat

22.32
46.49
22.32
46.49
22.48
46.81
24.85
24.85
24.99
24.99
30.66
0.00%

78.3
71.55
67.89
62.31
56.74
56.74
56.72
56.72
56.68
56.68
62.03

0.00%

34
Candidate
Proposed
SpcCool

22.92
22.92
22.92
22.92
22.92
22.92
22.92
22.92
22.92
22.92
22.92
0.00%

1433
14.33
14.33
14.33
14.17
14.17
15.08
15.08
14.9
14.9
14.56
0.00%

182.01
182.28
158.68
138.99
113.41
113.41
112.33
112.33
111.26
111.26
133.60

0.00%

35
Candidate
Proposed
IAQVent

3.13
3.13
3.13
3.13
3.13
3.13
3.13
3.13
3.13
3.13
3.13
0.00%

2.61
2.61
2.61
2.61
2.61
2.61
2.61
2.61
2.61
2.61
2.61
0.00%

3.04

coooooooo

0.30
0.00%

0

36

Candidate Candidate
Proposed Proposed
OtherHVAI WtrHeat

cooooooooo

Ocooooooooo

0.00

cooooooooo

0.00

19.94
37.4
38.57
22.44
32.51
37.97
2031
29.81
20.82
31.39
29.12
0.00%

12.05
25.59
40.17
40.17
16.34
16.34
12.05
25.59
16.34
16.34
22.10
-0.02%

23.18
22.22
19.45
19.45
19.45
19.45
19.45
19.45
19.45
19.45
20.10
0.00%

37
Candidate
Proposed

46
Candidate
Proposed

SelfUtilizat Total

Ocooooooooo cooooooooo

cooooooooo

54.69
72.15
73.32
57.19
67.26
72.72
55.06
64.56
55.57
66.14
63.87
0.00%

51.31
89.02
79.43
103.6
55.6
79.93
54.59
68.13
58.84
58.84
69.93
-0.01%

286.53
276.05
246.02
220.75
189.6
189.6
188.5
188.5
187.39
187.39
216.03
0.00%

12
Candidate
Proposed
EDRtot

243
30.8
31.2
26.1
26.6
28.5
24.4
24.9
25.7
26.2
26.46

23.9
28.4
35.2
37.4
25.4
29.8
25.2
26.2
26.8
273
27.78

128.6

ocoooooooo

16.91

191
Candidate
Proposed
EDReff

53.6
60.1
60.5
55
54.8
56.8
56
55.7
54.8
54.5
53.03

43.6
41.8
55.2
53.3
45.3
45.5
45
41.9
46.7
46.2
48.75

128.6

ocoooooooo

22.30

192
Candidate
Proposed
EDRflex

293
293
293
28.9
28.2
283
31.6
30.8
29.1
283
26.57

19.7
134
20
15.9
19.9
15.7
19.8
15.7
19.9
18.9
20.98

cooooooooo

5.39

207
Candidate
Proposed
PVSize

14.95
14.95
14.95
14.60
15.29
15.29
15.44
16.13
14.60
15.29
11.59

2.70
2.70
2.70
2.70
2.70
2.70
2.70
2.70
2.70
2.70
6.05

cooooooooo

1.01



Comparison between Reference & Candidate Software (EDR total)
Comparison Date: 5/31/2019

Comparison Author: Martyn Dodd

Candidate Software: EnergyPro V8

Test

Vi3
V13
Vi3
Vi3
V13
Vi3
Vi3
Vi3
V13
Vi3
Vi3
Result V13

Reference
Run Description Pass/Fail Proposed
E+A+A Walls & HVAC in Zone 12 for Prototype P1665ft2
RO1 EAA Ceiling R38 Verified Wall R Pass 0.00
RO2 EAA Ceiling R38 Verified Wall R Pass 0.00
RO3 EAA Ceiling R38 Verified Wall R Pass 0.00
RO4 EAA Ceiling R38 Verified Wall R Pass 0.00
ROS EAA Ceiling R38 Verified HVAC Pass 0.00
RO6 EAA Ceiling R38 Verified HVAC Pass 0.00
RO7 EAA Ceiling R38 Verified HVAC Pass 0.00
RO8 EAA Ceiling R38 Verified HVAC Pass 0.00
RO9 EAA Ceiling R38 Verified HVAC Pass 0.00
R10 EAA Ceiling R38 Verified HVAC Pass 0.00

Pass n/a
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Candidate
Proposed

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
n/a

Percent
Difference

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
n/a

Within
Tolerance

Standard
Equals

Reference
Standard

Candidate
Standard

Standard = Varies for this test

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
n/a

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
n/a

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
n/a

Percent
Difference

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
#VALUE!
Ave

Within

‘Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate

33
Candidate
Proposed

Tolerance SpcHeat

Min

44.41
44.41
43.35
43.35
55.89
55.89
52.62
52.62
45.79
45.79
48.41
0.00%

34 35
Candidate Candidate
Proposed Proposed
SpcCool  1AQVent

115.02
115.02
114.17
114.17
100.12
100.12
65.93
65.93
55.26
55.26
90.10 0.00
0.00% #DIV/0!

Ocooooooooo

0

36

Candidate Candidate
Proposed Proposed
OtherHVAI WtrHeat

cooooooooo

19.45
19.45
19.45
19.45
19.45
19.45
19.45
19.45
19.45
19.45
19.45
0.00%

37

46

Candidate Candidate
Proposed Proposed
SelfUtilizat Total

cooooooooo

178.88
178.88
176.97
176.97
175.46
175.46
138
138
120.5
120.5
157.96
0.00%

12
Candidate
Proposed
EDRtot

cooooooooo

191
Candidate
Proposed
EDReff

cooooooooo

192
Candidate
Proposed
EDRflex

cooooooooo

207
Candidate
Proposed
PVSize

cooooooooo



Comparison between Reference & Candidate Software (EDR total)

Comparison Date: 5/31/2019
Comparison Author: Martyn Dodd
Candidate Software: EnergyPro V8

Reference
Test Run Description Pass/Fail Proposed
vi4a Standard Design All Electric in All Zones for Prototype $2100ft2
V14 RO1 Zone 01 n/a 49.90
V14 RO2 Zone 02 n/a 34.20
V14 RO3 Zone 03 n/a 34.60
V14 RO4 Zone 04 n/a 31.80
V14 RO5 Zone 05 n/a 34.20
V14 RO6 Zone 06 n/a 29.80
V14 RO7 Zone 07 n/a 27.40
V14 RO8 Zone 08 n/a 25.90
V14 RO9 Zone 09 n/a 28.90
V14 R10 Zone 10 n/a 29.20
V14 R11 Zone 11 n/a 30.70
V14 R12 Zone 12 n/a 31.60
V14 R13 Zone 13 n/a 31.80
V14 R14 Zone 14 n/a 32.20
via R15 Zone 15 n/a 27.00
via R16 Zone 16 n/a 48.40
Result V14 n/a 32.98
V15 Standard Design All Electric in All Zones for Prototype $2700ft2
V15 RO1 Zone 01 n/a 44.30
V15 RO2 Zone 02 n/a 31.70
V15 RO3 Zone 03 n/a 31.80
V15 RO4 Zone 04 n/a 30.90
V15 RO5 Zone 05 n/a 31.10
V15 RO6 Zone 06 n/a 29.70
V15 RO7 Zone 07 n/a 26.90
V15 RO8 Zone 08 n/a 26.20
V15 RO9 Zone 09 n/a 28.80
V15 R10 Zone 10 n/a 28.50
V15 R11 Zone 11 n/a 29.40
V15 R12 Zone 12 n/a 30.40
V15 R13 Zone 13 n/a 29.80
V15 R14 Zone 14 n/a 30.60
V15 R15 Zone 15 n/a 25.50
V15 R16 Zone 16 n/a 45.00
Result V15 n/a 31.29
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Candidate
Proposed

49.90
34.20
34.60
31.80
34.20
29.80
27.40
25.90
28.90
29.20
30.70
31.60
31.80
32.20
27.00
48.40
32.98

44.30
31.70
31.80
30.90
31.00
29.70
26.90
26.20
28.80
28.50
29.40
30.40
29.80
30.60
25.50
45.00
31.28

Percent
Difference

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

0.00%
0.00%
0.00%
0.00%
-0.32%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
-0.02%

Within Standard  Reference  Candidate
Tolerance Equals Standard Standard

Standard = Proposed for this test

Yes 49.90 49.90 49.90
Yes 34.20 34.20 34.20
Yes 34.60 34.60 34.60
Yes 31.80 31.80 31.80
Yes 34.20 34.20 34.20
Yes 29.80 29.80 29.80
Yes 27.40 27.40 27.40
Yes 25.90 25.90 25.90
Yes 28.90 28.90 28.90
Yes 29.20 29.20 29.20
Yes 30.70 30.70 30.70
Yes 31.60 31.60 31.60
Yes 31.80 31.80 31.80
Yes 32.20 32.20 32.20
Yes 27.00 27.00 27.00
Yes 48.40 48.40 48.40

32.98 32.98 32.98

Standard = Proposed for this test

Yes 44.30 44.30 44.30
Yes 31.70 31.70 31.70
Yes 31.80 31.80 31.80
Yes 30.90 30.90 30.90
No 31.10 31.10 31.10
Yes 29.70 29.70 29.70
Yes 26.90 26.90 26.90
Yes 26.20 26.20 26.20
Yes 28.80 28.80 28.80
Yes 28.50 28.50 28.50
Yes 29.40 29.40 29.40
Yes 30.40 30.40 30.40
Yes 29.80 29.80 29.80
Yes 30.60 30.60 30.60
Yes 25.50 25.50 25.50
Yes 45.00 45.00 45.00

31.29 31.29 31.29

Percent
Difference

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

Within

‘Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate

33
Candidate
Proposed

Tolerance SpcHeat

63.81
31.92
25.99
24.39
26.2
10.29
3.96
5.25
7.72
9.55
26.52
25.98
22.41
26.58
1.09
72.36
24.00
0.00%

46.32
25.99
19.11
20.7
18.34
8.92
3.22
4.72
7.07
8.61
24.06
22.89
20.89
23.98
1.99
61.95
19.92
0.00%

34
Candidate
Proposed
SpcCool

2.61
0.23
9.69
21.42
22.06
38.26
18.46
42.83
34.69
94.33
2.01
18.06
0.00%

19.25
0.00%

35
Candidate
Proposed
IAQVent

2.6
2.61
2.63
2.62
2.61
2.58
2.62
2.55
2.53
2.52
2.61
2.61
2.64
2.51
2.54
2.63
2.59

0.00%

248
2.52
2.54
2.53
2.51
2.52
2.55

2.46
245
2.53
2.52
2.56
242
245
2.55
2.51
0.00%

0

36

Candidate Candidate
Proposed Proposed
OtherHVAI WtrHeat

OC0oo0oO0OO0OO0OO0OO0OO0OOO0OOO OO

OO0 O0OO0OO0OO0O0ODO0OO0OOO0OOOO

0.00

19.83
17.4
17.44
15.99
18.43
13.77
13.58
12.14
11.96
12
14.59
15.9
13.66
14.52
8.48
21.49
15.07
0.00%

17.37
14.99
15.37
12.99
16.5
12.22
11.75
10.87
10.07
10.19
12.51
13.23
11.73
12.35
7.03
18.1
12.95
0.00%

37
Candidate
Proposed

46
Candidate
Proposed

SelfUtilizat Total

OC0oo0oO0OO0OO0OO0OO0OO0OOO0OOO OO

OO0 O0OO0OO0OO0OODO0OO0OOOOOOO

86.24
52.51
46.06
44.75
47.24
29.25
20.39
29.63
43.63
46.13
81.98
62.95
81.54
783
106.44
98.49
59.72
0.00%

66.17
46.7
37.02
41.28
37.35
27.71
18.31
30.4
43.69
45.65
79.23
60.43
77.63
75.47
99.97
87.12
54.63
0.00%

12
Candidate
Proposed
EDRtot

49.9
34.2
34.6
31.8
34.2
29.8
27.4
25.9
28.9
29.2
30.7
31.6
31.8
32.2
27
48.4
32.98

443
31.7
31.8
30.9
31
29.7
26.9
26.2
28.8
28.5
29.4
30.4
29.8
30.6
25.5
45
31.28

191
Candidate
Proposed
EDReff

713
55.7
57.4
53.9
56.2
56.3
55.8
51.9
52.5
51.7
51.3
51.2
53
53.4
54.6
66.8
55.81

65.6
52
54.1
51.9
52.6
55.4
54.8
51.1
51.4
49.8
49.3
49.2
50.2
51.2
513
62.8
53.29

192
Candidate
Proposed
EDRflex

214
215
22.8
22.1
22
26.5
28.4
26
23.6
225
20.6
19.6
21.2
21.2
27.6
184
22.84

213
20.3
223
21
21.6
25.7
27.9
24.9
22.6
213
19.9
18.8
20.4
20.6
25.8
17.8
22.01

207
Candidate
Proposed
PVSize

3.05
2.56
2.51
2.47
2.34
2.50
2.38
2.60
2.65
2.73
3.23
2.70
3.42
2.83
491
2.46
2.83

3.52
3.00
2.92
2.91
2.73
2.95
2.79
3.10
3.18
3.29
3.94
3.25
4.16
3.46
5.84
2.94
3.37



Comparison between Reference & Candidate Software (EDR total)
Comparison Date: 5/31/2019

Comparison Author: Martyn Dodd

Candidate Software: EnergyPro V8

Reference
Test Run Description Pass/Fail Proposed
V16 Standard Design All Electric in All Zones for Prototype S6960ft2
V16 RO1 Zone 01 n/a 41.10
V16 RO2 Zone 02 n/a 34.30
V16 RO3 Zone 03 n/a 33.50
V16 RO4 Zone 04 n/a 32.00
V16 RO5 Zone 05 n/a 34.70
V16 RO6 Zone 06 n/a 31.90
V16 RO7 Zone 07 n/a 31.70
V16 RO8 Zone 08 n/a 29.80
V16 RO9 Zone 09 n/a 30.40
V16 R10 Zone 10 n/a 31.20
V16 R11 Zone 11 n/a 31.90
V16 R12 Zone 12 n/a 32.00
V16 R13 Zone 13 n/a 32.10
V16 R14 Zone 14 n/a 32.50
Vvie R15 Zone 15 n/a 28.20
Vvie R16 Zone 16 n/a 40.20
Result V16 n/a 32.97
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V17 Proposed Design All Electric in All Zones for Prototype P2100ft2
V17 RO1 Zone 01 Pass 48.90
V17 RO2 Zone 02 Pass 33.80
V17 RO3 Zone 03 Pass 33.70
V17 RO4 Zone 04 Pass 30.60
V17 RO5 Zone 05 Pass 33.10
V17 RO6 Zone 06 Pass 28.80
V17 RO7 Zone 07 Pass 26.90
V17 RO8 Zone 08 Pass 24.40
V17 R09 Zone 09 Pass 27.10
V17 R10 Zone 10 Pass 27.50
V17 R11 Zone 11 Pass 28.80
V17 R12 Zone 12 Pass 29.90
V17 R13 Zone 13 Pass 30.00
V17 R14 Zone 14 Pass 29.90
V17 R15 Zone 15 Pass 25.00
V17 R16 Zone 16 Pass 46.70
Result V17 Pass 31.57
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Candidate
Proposed

41.10
34.30
33.50
32.00
34.70
31.90
31.70
29.80
30.40
31.20
31.90
32.00
32.10
32.50
28.20
40.20
32.97

48.90
33.80
33.70
30.60
33.10
28.80
26.90
24.40
27.10
27.50
28.80
29.90
30.00
29.90
25.00
46.70
31.57

Percent
Difference

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

Within Standard
Tolerance Equals

Reference
Standard

Candidate
Standard

Standard = Proposed for this test

Yes 42.10
Yes 34.30
Yes 34.00
Yes 32.00
Yes 35.30
Yes 31.90
Yes 31.70
Yes 29.80
Yes 30.40
Yes 31.20
Yes 31.90
Yes 32.00
Yes 32.10
Yes 32.50
Yes 28.20
Yes 40.20

33.10

42.10
34.30
34.00
32.00
35.30
31.90
31.70
29.80
30.40
31.20
31.90
32.00
32.10
32.50
28.20
40.20
33.10

42.10
34.30
34.00
32.00
35.30
31.90
31.70
29.80
30.40
31.20
31.90
32.00
32.10
32.50
28.20
40.20
33.10

Standard = V14 Standard for this test

Yes 49.90
Yes 34.20
Yes 34.60
Yes 31.80
Yes 34.20
Yes 29.80
Yes 27.40
Yes 25.90
Yes 28.90
Yes 29.20
Yes 30.70
Yes 31.60
Yes 31.80
Yes 3220
Yes 27.00
Yes 48.40

32.98

49.90
34.20
34.60
31.80
34.20
29.80
27.40
25.90
28.90
29.20
30.70
31.60
31.80
32.20
27.00
48.40
32.98

49.90
34.20
34.60
31.80
34.20
29.80
27.40
25.90
28.90
29.20
30.70
31.60
31.80
32.20
27.00
48.40
32.98

Percent
Difference

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

Within

‘Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate

33
Candidate
Proposed

Tolerance SpcHeat

22.94
19.15
6.95
13.36
7.24
4.71
1.47
2.51
4.28
5.57
17.98
16.97
15.37
18.2
0.82
48.33
12.87
0.00%

61.45
31.2
23.95
22.94
23.62
9.33
3.34
4.42
6.89
8.51
25.17
25.11
21.57
24.92
0.81
68.75
22.62
0.00%

34
Candidate
Proposed
SpcCool

8.43
1.62
8.67
1.45
7.65
5.65
17.04
26.28
29.09
44.14
25.37
45.5
39.88
91.1
6.84
22.42
0.00%

18.53
19.41
34.01
14.68
38.36
29.93
88.42
0.46
15.87
0.00%

35
Candidate
Proposed
IAQVent

3.16
3.13
3.15
3.13
3.15
3.05
3.11
3.02
3.01
3.01
3.13
3.13
3.15
3.02
3.03
3.14
3.10
0.00%

2.6
2.61
2.63
2.62
2.61
2.58
2.62
2.55
2.53
2.52
2.61
2.61
2.64
2.51
2.54
2.63
2.59

0.00%

0

36

Candidate Candidate
Proposed Proposed
OtherHVAI WtrHeat

OC0oo0oO0OO0OO0OO0OO0OO0OOO0OOO OO

OO0 O0OO0OO0OO0O0ODO0OO0OOO0OOOO

0.00

37.22
23.22
29.56
213
32.32
19.26
19.38
18.07
17.59
17.76
20.27
20.84
20.34
20.03
14.18
20.23
21.97
0.00%

20.14
17.87
17.69
16.39
18.79
13.98
13.76
12.22
12.07
12.21
14.76
16.35
13.93
15.1
8.45
2233
15.38
0.00%

37
Candidate
Proposed

46
Candidate
Proposed

SelfUtilizat Total

OC0oo0oO0OO0OO0OO0OO0OO0OOO0OOO OO

OO0 O0OO0OO0OO0OODO0OO0OOOOOOO

63.32
53.93
41.28
46.46
44.16
34.67
29.61
40.64
51.16
55.43
85.52
66.31
84.36
81.13
109.13
78.54
60.35
0.00%

84.19
51.68
44.27
42.39
45.02
27.62
19.78
27
40.02
42.65
76.55
58.75
76.5
72.46
100.22
94.17
56.45
0.00%

12
Candidate
Proposed
EDRtot

41.1
343
335
32
34.7
31.9
31.7
29.8
30.4
31.2
31.9
32
321
325
28.2
40.2
32.97

48.9
33.8
33.7
30.6
331
28.8
26.9
24.4
27.1
27.5
28.8
29.9
30
29.9
25
46.7
31.57

191
Candidate
Proposed
EDReff

70.6
63.4
64.2
61.4
65.4
65.9
66.6
63.6
61.9
61.3
60.6
59.9
60.5
61.6
61
66.6
63.41

70.3
55.2
56.4
52.7
55
55.3
55.4
50.3
50.7
50
49.4
49.5
51.1
51.2
52.6
65
54.38

192
Candidate
Proposed
EDRflex

29.5
29.1
30.7
29.4
30.7
34
34.9
33.8
315
30.1
28.7
27.9
28.4
29.1
32.8
26.4
30.44

214
214
22.7
22.1
21.9
26.5
28.5
25.9
23.6
2255
20.6
19.6
211
213
27.6
183
22.81

207
Candidate
Proposed
PVSize

15.93
13.93
13.46
13.58
12.64
13.86
13.19
14.62
14.65
15.07
16.64
14.95
17.51
14.62
21.64
13.43
14.98

3.05
2.56
2.51
2.47
2.34
2.50
2.38
2.60
2.65
2.73
3.23
2.70
3.42
2.83
4.91
2.46
2.83



Comparison between Reference & Candidate Software (EDR total)

Comparison Date: 5/31/2019
Comparison Author: Martyn Dodd
Candidate Software: EnergyPro V8

Reference
Test Run Description Pass/Fail Proposed
V18 Proposed Design All Electric in All Zones for Prototype P2700ft2
V18 RO1 Zone 01 Pass 43.20
V18 RO2 Zone 02 Pass 30.30
V18 RO3 Zone 03 Pass 30.70
V18 RO4 Zone 04 Pass 29.90
V18 RO5 Zone 05 Pass 29.80
V18 RO6 Zone 06 Pass 28.50
V18 RO7 Zone 07 Pass 26.30
V18 RO8 Zone 08 Pass 24.70
V18 R09 Zone 09 Pass 26.70
V18 R10 Zone 10 Pass 26.40
V18 R11 Zone 11 Pass 27.20
V18 R12 Zone 12 Pass 28.50
V18 R13 Zone 13 Pass 27.60
V18 R14 Zone 14 Pass 27.90
V18 R15 Zone 15 Pass 23.10
V18 R16 Zone 16 Pass 43.00
Result V18 Pass 29.61
V19 Proposed Design All Electric in All Zones for Prototype P6960ft2
V19 RO1 Zone 01 Pass 41.30
V19 RO2 Zone 02 Pass 33.70
V19 RO3 Zone 03 Pass 33.00
V19 RO4 Zone 04 Pass 30.70
V19 RO5 Zone 05 Pass 34.20
V19 RO6 Zone 06 Pass 31.10
V19 RO7 Zone 07 Pass 31.10
V19 RO8 Zone 08 Pass 28.50
V19 R09 Zone 09 Pass 29.00
V19 R10 Zone 10 Pass 29.80
V19 R11 Zone 11 Pass 30.20
V19 R12 Zone 12 Pass 30.10
V19 R13 Zone 13 Pass 30.40
V19 R14 Zone 14 Pass 30.70
V19 R15 Zone 15 Pass 26.10
V19 R16 Zone 16 Pass 39.50
Result V19 Pass 31.84
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Candidate
Proposed

43.20
30.30
30.70
29.90
29.80
28.50
26.30
24.70
26.70
26.40
27.20
28.50
27.60
27.90
23.10
43.00
29.61

41.30
33.70
33.00
30.70
34.20
31.10
31.10
28.50
29.00
29.80
30.20
30.10
30.40
30.70
26.10
39.50
31.84

Percent
Difference

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

Within Standard  Reference  Candidate
Tolerance Equals Standard Standard

Standard = V15 Standard for this test

Yes 44.30 44.30 44.30
Yes 31.70 31.70 31.70
Yes 31.80 31.80 31.80
Yes 30.90 30.90 30.90
Yes 31.10 31.10 31.10
Yes 29.70 29.70 29.70
Yes 26.90 26.90 26.90
Yes 26.20 26.20 26.20
Yes 28.80 28.80 28.80
Yes 28.50 28.50 28.50
Yes 29.40 29.40 29.40
Yes 30.40 30.40 30.40
Yes 29.80 29.80 29.80
Yes 30.60 30.60 30.60
Yes 25.50 25.50 25.50
Yes 45.00 45.00 45.00

31.29 31.29 31.29

Standard = V16 Standard for this test

Yes 42.10 42.10 42.10
Yes 34.30 34.30 34.30
Yes 34.00 34.00 34.00
Yes 32.00 32.00 32.00
Yes 35.30 35.30 35.30
Yes 31.90 31.90 31.90
Yes 31.70 31.70 31.70
Yes 29.80 29.80 29.80
Yes 30.40 30.40 30.40
Yes 31.20 31.20 31.20
Yes 31.90 31.90 31.90
Yes 32.00 32.00 32.00
Yes 32.10 32.10 32.10
Yes 32.50 32.50 32.50
Yes 28.20 28.20 28.20
Yes 40.20 40.20 40.20

33.10 33.10 33.10

Percent
Difference

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

Within

‘Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate

33
Candidate
Proposed

Tolerance SpcHeat

43.93
25.02
17.03
19.18
15.79

48.63
12.94
0.00%

34
Candidate
Proposed
SpcCool

3.08
0.38
10.49
20.63
21.22
35.2
17.87
36.98
31.23
81.69
229
16.64
0.00%

6.53
0.63
537

5.88
4.14
13.99
22.58
25.46
38.65
19.97
39.98
34.05
83.46
4.26
19.08
0.00%

35
Candidate
Proposed
IAQVent

248
2.52
2.54
2.53
2.51
2.52
2.55

2.46
245
2.53
2.52
2.56
242
245
2.55
2.51
0.00%

3.16
3.13
3.15
3.13
3.15
3.05
3.11
3.02
3.01
3.01
3.13
313
3.15
3.02
3.03
3.14
3.10
0.00%

0

36

Candidate Candidate
Proposed Proposed
OtherHVAI WtrHeat

OC0oo0oO0OO0OO0OO0OO0OO0OOO0OOO OO

0.00

OO0 O0OO0OO0OO0O0ODO0OO0OOO0OOOO

0.00

17.84
15.55
15.62
13.32
16.95
1231
11.91
10.88
10.27
10.26
12.56
13.45
11.92
12.65
7.06
19.16
13.23
0.00%

37.22
2333
29.56
21.52
32.32
19.29
19.54
18.14
17.78

17.8
20.27
20.82
20.43
20.06
14.18

20.4
22.04

-0.01%

37
Candidate
Proposed

46
Candidate
Proposed

SelfUtilizat Total

OC0oo0oO0OO0OO0OO0OO0OO0OOO0OOO OO

OO0 O0OO0OO0OO0OODO0OO0OOOOOOO

64.25
43.93
35.19
39.4
35.25
25.89
17.51
27.87
39.66
41.54
72.91
55.79
71.48
68.44
92.73
82.62
50.90
0.00%

63.8
52.34
40.13
43.39
43.23
32.96
28.37
37.65
47.69
51.87
79.98
60.94
78.94
75.43

101.48
76.43
57.16

0.00%

12
Candidate
Proposed
EDRtot

43.2
30.3
30.7
29.9
29.8
28.5
26.3
24.7
26.7
26.4
27.2
28.5
27.6
27.9
23.1
43
29.61

41.3
337
33
30.7
34.2
311
311
28.5
29
29.8
30.2
30.1
30.4
30.7
26.1
395
31.84

191
Candidate
Proposed
EDReff

64.5
50.6
53
50.9
51.4
54.2
54.2
49.5
49.3
47.8
47
47.3
47.9
48.5
49
60.8
51.62

70.7
62.8
63.7
60.2
64.9
65
66
62.3
60.5
60
58.9
58.1
58.8
59.7
58.8
65.8
62.26

192
Candidate
Proposed
EDRflex

213
20.3
223
21
21.6
25.7
27.9
24.8
22.6
214
19.8
18.8
20.3
20.6
25.9
17.8
22.01

29.4
29.1
30.7
29.5
30.7
33.9
34.9
33.8
315
30.2
28.7
28
28.4
29
32.7
26.3
30.43

207
Candidate
Proposed
PVSize

3.52
3.00
2.92
2.91
2.73
2.95
2.79
3.10
3.18
3.29
3.94
3.25
4.16
3.46
5.84
2.94
3.37

15.93
13.93
13.46
13.58
12.64
13.86
13.19
14.62
14.65
15.07
16.64
14.95
17.51
14.62
21.64
13.43
14.98



Comparison between Reference & Candidate Software (EDR total)

Comparison Date: 5/31/2019
Comparison Author: Martyn Dodd
Candidate Software: EnergyPro V8

Reference
Test Run Description Pass/Fail Proposed
V20 PV in Zone 12 for Prototype P2100ft2
V20 RO1 Package Pass 23.90
V20 RO2 Maximum PV Pass 24.20
V20 RO3 2 kWdc PV Pass 28.80
V20 RO4 Premium Module Pass 23.50
V20 ROS Tracking (one axis) Array Pass 15.40
V20 RO6 Tracking (two axis) Array Pass 12.90
V20 RO7 Microinverters Pass 23.90
V20 RO8 DC Power Optimiziers Pass 24.10
V20 R09 Maxium PV Preimum Fixed Mic Pass 24.10
V20 R10 Maximum PV Preimum Trackin Pass 22.10
Result V20 Pass 22.29
V21 PV, Battery and Target EDR in Zone 12 for Prototype P2100ft2
V21 RO1 Package Pass 23.90
V21 RO2 Two 1 kWdc PV Pass 28.80
V21 RO3 Two 1 kWdc PV 90/270 Azm/1¢ Pass 30.00
V21 RO4 Reduced PV 0 kWdc < 80 ft2 ar Pass 43.60
V21 ROS 14 kWh Battery Basic Pass 5.40
V21 RO6 14 kWh Battery TOU Pass 0.00
V21 RO7 14 kWh Battery Advanced Pass 0.00
V21 RO8 Self Utilization Credit Pass 5.40
V21 RO9 Self Utilization Credit Allow Exc Pass 34.90
V21 R10 Self Utilization Credit Allow Exc Pass 0.00
Result V21 Pass 17.20
V22 Verified and Buried Ducts in Zone 12 for Prototype P2100ft2
V22 RO1 Package Pass 23.90
V22 RO2 Verified equal to default ducts Pass 23.90
V22 RO3 Buried R-60 Pass 23.20
V22 RO4 Buried R-60/Ducts Half Length Pass 22.70
V22 ROS Buried R-60/Ducts R-6 Pass 23.20
V22 RO6 Buried R-60/Duct Diameters 8, Pass 22.50
V22 RO7 Buried R-60/Duct Diameters 8, Pass 22.50
V22 RO8 Buried R-60/Duct Diameters 8, Pass 22.50
V22 RO9 Buried R-60/Ducts Half Length, Pass 22.40
V22 R10 Buried R-60/Ducts Half Length, Pass 25.70
Result V22 Pass 23.25

Candidate
Proposed

23.90
24.20
28.80
23.50
15.40
12.90
23.90
24.10
24.10
22.10
22.29

23.90
28.80
30.00
43.60
5.40
0.00
0.00
5.40
34.90
0.00
17.20

23.90
23.90
23.20
22.70
23.20
22.50
22.50
22.50
22.40
25.70
23.25

Percent
Difference

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

Within Standard
Tolerance Equals

Reference
Standard

Standard = VO4R12

Yes 25.90
Yes 25.90
Yes 25.90
Yes 25.90
Yes 25.90
Yes 25.90
Yes 25.90
Yes 25.90
Yes 25.90
Yes 25.90

25.90

25.90
25.90
25.90
25.90
25.90
25.90
25.90
25.90
25.90
25.90
25.90

Standard = V04R12

Yes 25.90
Yes 25.90
Yes 25.90
Yes 45.60
Yes 25.90
Yes 25.90
Yes 25.90
Yes 25.90
Yes 25.90
Yes 25.90

27.87

25.90
25.90
25.90
45.60
25.90
25.90
25.90
25.90
25.90
25.90
27.87

Standard = VO4R12

Yes 25.90
Yes 25.90
Yes 25.90
Yes 25.90
Yes 25.90
Yes 25.90
Yes 25.90
Yes 25.90
Yes 25.90
Yes 25.90

25.90

25.90
25.90
25.90
25.90
25.90
25.90
25.90
25.90
25.90
25.90
25.90

Candidate
Standard

25.90
25.90
25.90
25.90
25.90
25.90
25.90
25.90
25.90
25.90
25.90

25.90
25.90
25.90
45.60
25.90
25.90
25.90
25.90
25.90
25.90
27.87

25.90
25.90
25.90
25.90
25.90
25.90
25.90
25.90
25.90
25.90
25.90

Percent
Difference

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

Within

‘Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate 'Candidate

33
Candidate
Proposed

Tolerance SpcHeat

Min

Min

22.32
22.32
22.32
22.32
22.32
22.32
22.32
22.32
22.32
22.32
22.32
0.00%

22.32
22.32
22.32
22.32
22.32
22.32
22.32
22.32
22.32
22.32
22.32
0.00%

22.32
22.32
21.63
20.99
21.64
20.77
20.8
20.76
20.66
22
21.39

34
Candidate
Proposed
SpcCool

1433
14.33
1433
1433
1433
14.33
1433
1433
14.33
1433
14.33
0.00%

1433
14.33
14.33
14.33
14.33
14.33
14.33
14.33
14.33
14.33
14.33
0.00%

14.33
14.33
13.47
12.78
13.48
12.58

12.6
12.57
12.32
19.01
13.75

35
Candidate
Proposed
IAQVent

2.61
2.61
2.61
2.61
2.61
2.61
2.61
2.61
2.61
2.61
2.61
0.00%

2.61
2.61
2.61
2.61
2.61
2.61
2.61
2.61
2.61
2.61
2.61
0.00%

2.61
2.61
2.61
2.61
2.61
2.61
2.61
2.61
2.61
2.61
2.61

0
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Candidate Candidate
Proposed Proposed
OtherHVAI WtrHeat

cooooooooo

Ocooooooooo

0.00

cooooooooo

0.00

12.05
12.05
12.05
12.05
12.05
12.05
12.05
12.05
12.05
12.05
12.05
0.00%

12.05
12.05
12.05
12.05
12.05
12.05
12.05
12.05
12.05
12.05
12.05
0.00%

12.05
12.05
12.05
12.05
12.05
12.05
12.05
12.05
12.05
12.05
12.05

37
Candidate
Proposed

46
Candidate
Proposed

SelfUtilizat Total

cooooooooo

©ooooooo

-7.85
-1.8
-7.85

cooooooooo

51.31
51.31
51.31
51.31
51.31
51.31
51.31
51.31
51.31
51.31
51.31
0.00%

51.31
51.31
51.31
51.31
51.31
51.31
51.31
43.46
49.51
43.46
49.56
0.00%

51.31
51.31
49.76
48.43
49.78
48.01
48.06
47.99
47.64
55.67
49.80

12
Candidate
Proposed
EDRtot

23.9
24.2
28.8
23.5
15.4
12.9
23.9
24.1
24.1
22.1
25.07

23.9
28.8
30
43.6
5.4

5.4
349

19.10

23.9
23.9
23.2
22.7
23.2
22,5
22,5
22,5
224
25.7
22.04

191
Candidate
Proposed
EDReff

43.6
43.6
43.6
43.6
43.6
43.6
43.6
43.6
43.6
43.6
48.75

43.6
43.6
43.6
43.6
43.6
43.6
43.6
40.3
42.8
40.3
43.44

43.6
43.6
42.9
42.4
42.9
42.2
42.2
42.2
42
45.4
42.76

192
Candidate
Proposed
EDRflex

19.7
19.4
14.8
20.1
28.2
30.7
19.7
19.5
19.5
215
23.68

19.7
14.8
13.6

38.2
43.6
43.6
34.9

40.3
24.34

19.7
19.7
19.7
19.7
19.7
19.7
19.7
19.7
19.6
19.7
20.73

207
Candidate
Proposed
PVSize

2.70
2.66
2.66
2.70
2.70
2.70
2.70
2.70
2.61
1.84
6.48

2.70
2.66
3.06
0.00
4.30
4.30
431
4.30
1.00
5.13
3.24

2.70
2.70
2.70
2.70
2.70
2.70
2.70
2.70
2.70
2.70
2.80



RESOLUTION NO: 19-0911-6

STATE OF CALIFORNIA

STATE ENERGY RESOURCES
CONSERVATION AND DEVELOPMENT COMMISSION

2019 Building Energy Efficiency Standards, Docket No. 19-BSTDO02
California Code of Regulations, Title 24,
Parts 1 and 6

[PROPOSED] RESOLUTION OF THE ENERGY COMMISSION
APPROVING 2019 RESIDENTIAL COMPLIANCE SOFTWARE
ENERGYPRO VERSION 8.0

WHEREAS, the Warren-Alquist State Energy Resources Conservation and
Development Act,* requires the California Energy Commission to, among other things,
establish a process for certifying calculation methods for demonstrating compliance with
its building energy efficiency standards; and

WHEREAS, as allowed by the 2019 Building Energy Efficiency Standards
(Standards),? sections 10-109 and 10-110, an application was submitted to approve
EnergyPro 8.0 as an alternative calculation method; and

WHEREAS, as described in the EnergyPro Summary of Residential Alternative
Calculation Method (ACM) Tests presented to the Energy Commission along with this
proposed resolution, staff of the Energy Commission reviewed and tested EnergyPro
8.0 to ensure it meets the requirements, specifications, and criteria for building energy
models set forth in the 2019 ACM Approval Manual, CEC-400-2018-023-CMF
(December 2018); and

THEREFORE, the Energy Commission approves EnergyPro 8.0, pursuant to
Standards section 10-109, for estimating energy consumed by residential buildings as
specified in Public Resources Code section 25402.1, subdivision (a), and for
demonstrating compliance with the performance-based residential provisions of the

1 Public Resources Code section 25402.1, subd. (b).
2 California Code of Regulations, Title 24, Part 1, Chapter 10.



2019 Building Energy Efficiency Standards, California Code of Regulations, Title 24,
Parts 1 and 6; and

THEREFORE, the Energy Commission directs the Executive Director to take, on
behalf of the Energy Commission, all actions reasonably necessary to implement this
resolution, as follows:

e To post information on the Energy Commission’s public website as to how to
obtain EnergyPro 8.0;

e To ensure that EnergyPro 8.0, a Residential Alternative Calculation Method
(ACM), is maintained and revised to accurately estimate the energy use of
residential buildings,

e To review and approve updates to vender software, consistent with Section 1 of
the 2019 ACM Approval Manual.

CERTIFICATION

The undersigned Secretariat to the Commission does hereby certify that the foregoing is
a full, true, and correct copy of a Resolution duly and regularly adopted at a meeting of
the California Energy Commission held on September 11, 2019.

AYE:

NAY:

ABSENT:

ABSTAIN:
Cody Goldthrite
Secretariat
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