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Abstract This paper represents a method of existing building energy simulation using energy audit data. Energy audit must
be carried out for reasonable analysis, because characteristics of existing buildings such as efficiency of fan, pump, flow
rate, pressure, COP and operating schedule could be changed during the building operation. These building characteristics
should be measured to estimate actual energy consumption of the existing building. In this study, we conducted energy
audit and calculated energy savings for a 7-stories building as a case-study. The energy audit data were used to calibrate
the building model of EnergyPlus simulation. Baseline model validated according to M&V guideline index. As a result,
building characteristics are significant parameters making a big impact on energy savings in existing buildings.
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Table 2 Hierarchy of source evidence(!®)

range of
Source Class variation(%)
BMS Data 1 0
Sensor Data 1 0
Spot-Measured Data 2 5
Physically Verified Data 2 5
As-Built Drawings 3 10
O&M Manuals 3 10
Commissioning Documents 3 10
Design Documents 4 15
Guides and Standards 5 30
Default Values 6 40
No Available Information 7 50
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Fig. 2 Schematic diagram of HVAC.
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Table 3 Comparison of energy audit value with design value(drawings)

= o] &% V|EAFES] dyAAEd el 71

Items Design Values Measured Values Error[%]
Cop Heating Mode 1.002/1.002 0.821/0.926 -18.1~-7.6
[Unit-1, Unit-2] Cooling Mode 1.348/1.348 - -
HotWater Boiler Efficiency[%] 87.4 - -
Flow rate[mE/h] 316.9 280 -11.6
Pumps Head[m] 253 20 -20.9
[Heating and Cooling] Power[kW] 30 26.4 -12.0
Efficiency[%)] 95 64 -32.6
Pressure rise[mmAq] 105/105 96.3/82.1 -8.3
SupplyFans Flow rate[mE/h] 31,500/28,020 10,017/12,098 -68.2~-56.8
[AHU-2, AHU-3] Power[kW] 14.9/14.9 14.6/14.6 -2.0
Efficiency[%)] 60.4/53.8 18.1/18.5 -70.2~65.5
Lighting[W/m’] 10.5 14.15 34.8
Internal heat Gain Equipment[W/mz] 15.5 19.6 26.5
Occupant[ A] 1,062 784 -26.2
Table 4 Monthly operating time of absorption chiller and heater
Year/month  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec  Total[h]
2010 119 94 62 0 0 0 282 427 80 0 21 109 1,306
2011 209 98 42 2 0 59 102 142 44 3 13 135 772
2012 160 110 60 0 0 0 77 173 0 0 23 99 702
2013 102 50 5 0 0 0 22 75 0 0 - - 254
Default 352 352 160 0 0 0 352 352 160 0 160 352 2,240
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Table 5 U-value and SHGC of the building

Type U-value/SHGC
Ground Floor 0.48
Pre-retrofit Roof 0.55
(2010~2012) External wall 0.61
Window 3.00/0.65
Post-retrofit External wall 0.27
(2012~2013) Window 1.60/0.40
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