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Comparison of Building Energy Simulation Programs: DeST EnergyPlus and DOE-2

ZHU Dan-dan' YAN Da' HONG Tian—zhen’ WANG Chuang'
(1. School of Architecture Tsinghua University Beijing 100084  China; 2. Lawrence Berkeley National Lab California U. S.)

Abstract It is widely known that large discrepancies in simulation results can and quite often exist between different building
energy modeling programs ( BEMPs)  which results in many users and stakeholders to lack confidence in building simulations.
Actually both the program itself and inputs to models lead to the discrepancies in simulation results for different BEMPs. In order to
address this problem an inter-program comparison of DeST EnergyPlus and DOE2 was carried out focusing on load calculations and
also this scientific methods and processes to do the comparison are proposed. The comparison including load calculation methods
ASHRAE Standard 140 test and in-depth test indicate that the difference of load simulation result between DeST and EnergyPlus is less
than 10% and DOE-2 has limitations in accounting for accurate multiple zone heat balance and part-time operation of AC systems due
to its lack of zone heat balance in load calculations.
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3 N
( MWh) ( MWh)
DOE=2. 1E DeST EnergyPlus DOE=2. 1E DeST EnergyPlus
600 4.296 5.709 4.994 |y | 5.007 |y | 4.364 |y 6. 137 8. 448 8.054 | y | 5.924 | y | 7.006 | y
610 4. 355 5.786 5.042 |y | 5.042 | y | 4.398 | y 3.915 6.139 5.874 |y | 4.873 | y | 4.976 | y
620 4.613 5.944 5.144 |y | 5.292 | y | 4512 |y 3.417 5.482 5.256 |y | 3.847 |y | 4.384 | y
630 5.050 6. 469 5.508 | y | 5.570 | y | 4.813 | y 2.129 3.701 3.235 |y | 2.879 |y | 22952 | y
640 2.751 3.803 2,995 |y | 3.127 | y | 2.667 | y 5.952 8.097 7.713 |y | 5.759 |y | 6.710 | y
650 0. 000 0. 000 0.000 | y | 0.000 | y | 0.000 | y 4.816 7. 064 6.678 | y | 4.625 | y | 5.538 | y
900 1. 170 2.041 1.301 | y | 1.894 | y | 1.163 | y 2.132 3. 669 3.390 | y | 2.296 | y | 2.683 | y
910 1.512 2.282 1.559 | y | 2.266 | y | 1.427 | n 0. 821 1.883 1.738 | y | 1.202 | y | 1.350 | y
920 3.261 4.300 3.312 | y | 4025 | y | 3.087 | n 1. 840 3.313 3169 | y | 2.401 |y | 2.683 | y
930 4.143 5.335 4.249 |y | 4.485 | y | 3.785 | n 1. 039 2.238 1.823 | y | 1.696 | y | 1.745 | y
940 0.793 1.411 0.838 | y | 1.270 | y | 0.727 | n 2.079 3.546 3.272 |y | 2.262 |y | 2.606 | y
950 0. 000 0. 000 0.000 | y | 0.000 | y | 0.000 | y 0. 387 0.921 0.749 | y | 0.455 | y | 0.571 | y
960 2. 144 3.373 2,216 |y | 2.835 |y | 2.322 | y 0.411 0. 895 0.855 |y | 0.537 | y | 0.732 | y
(kw) (kW)
DOE-=2. 1E DeST EnergyPlus DOE=2. 1E DeST EnergyPlus
600 3.437 4.354 3.767 |y | 3.986 | y | 3.732 | y 5.965 7.188 6.965 | y | 6.151 | y | 6.678 | y
610 3.437 4.354 3.755 |y | 3.954 | y | 3.720 | ¥y 5. 669 6.673 6.482 | y | 5.964 | y | 6.274 | y
620 3.591 4.379 3.785 |y | 3.962 | y | 3.726 | y 3.634 5.096 4.679 | y | 3.819 | y | 4.005 | y
630 3.592 4.280 3.762 |y | 3.963 | y | 3.703 | y 3.072 4.116 3.834 |y | 3.270 |y | 3.446 | y
640 5.232 6.954 5.656 |y | 5.991 | y | 6.265 |y 5.884 7.126 6.903 | y | 6.116 | y | 6.614 | y
650 0. 000 0. 000 0.000 | y | 0.000 | y [ 0.000 | y 5.831 7.068 6.843 |y [ 5.973 | y | 6.479 | y
900 2. 850 3.797 3.248 |y | 3.600 | y | 3.140 | y 2. 888 3.932 3.778 |y | 3.469 |y | 3.320 | y
910 2.858 3.801 3.256 |y | 3.612 | y | 3.139 | ¥y 1. 896 3.277 2.703 | y | 2.844 | y | 2.640 | y
920 3.308 4. 061 3.508 |y | 3.776 | y | 3.453 |y 2.385 3.505 3342 | y | 2.844 | y | 2.835 | y
930 3.355 4. 064 3.536 |y | 3.801 |y | 3.475 |y 1.873 3.080 2.638 |y | 2.527 |y | 2.332 | y
940 3.980 6.428 5.322 |y | 5.723 |y | 4785 | ¥y 2.888 3.932 3.778 | y | 3.497 | y | 3.320 | y
950 0. 000 0. 000 0.000 | y | 0.000 | y | 0.000 | y 2.033 3.170 2.917 | y | 2.586 | y | 2.451 | y
960 2.410 2.863 2.603 |y | 2.601 | y | 2.691 |y 0.953 1.422 1.048 | y | 1.085 |y | 1.213 | y
(€) ()
DOE=2. 1E DeST EnergyPlus DOE=2. 1E DeST EnergyPlus
600FF 64.90 75.10 73.40 |y | 65.49 | y | 66.03 |y -18.80 -15.57 | -17.70| y | -18.60| y | -17.51| y
650FF 41. 81 46. 40 45.50 | y | 42.39 |y | 43.65 |y -6.38 -1.65 -2.00 |y | =450 |y | -239]|y
900FF 63.24 73.50 71.70 |y | 63.67 | y | 64.31 |y -23.00 -21.10 | -21.00| y | -22.91| y | -23.08| y
950FF 35.54 38.50 37.10 |y | 35.67 | y | 36.90 | y -20.20 -17.80 | -17.80| y | -19.97| y | -20.34| y
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