Joumal of the Korean Society of Civil Engineers ISSN 1015-6348 (Print)
Vol. 34, No. 5: 1589-1597/ October, 2014 ISSN 2287-934X (Online)
DOI: http://dx.doi.org/10.12652/Ksce.2014.34.5.1589 www.kscejournal.or.kr

Construction Management

HAEAKO| 2ATIA TUEHE AIAH] I
ZE” -t
Kim, Tae Yeong*, Park, Hee-Sung**

Development of a Greenhouse Gas Monitoring System for
Construction Projects

ABSTRACT

For several decades, economic growth has achieved in the aspect of productivity and effectiveness not environmental friendly. As a
result, global warming is a major agenda to solve. Therefore, global effort to sustainable development has been adopted like UNFCCC
and Kyoto protocol that aimed to reduce greenhouse gas. However, the construction industry has only focused on applying techniques
for using less energy sources not monitoring sustainable construction and development. Therefore, this study developed a tool for
monitoring greenhouse gas emissions in construction industry. The proposed system evaluates and estimates BAU (Business as usual)
for each phase of a construction project. For this purpose, analyzed the greenhouse gas emission factors coincide to life cycle of a
construction project. The scope of monitoring is determined according to data availability and emission factor. Then, the system
framework is developed and the calculation logic is proposed the system features provide comparison between the emission estimates
for eco-friendly design and the actual emission of construction and operation phases. The system would be utilized as a tool for
supporting to green construction realization and green construction performance evaluation.
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Fig. 1. Research Process
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Table 1. GWP (Global Warming Potential)

Greenhouse Gas Chemical Formula GWP
Carbon dioxide CO, 1
Methane CH,4 25
Nitrous oxide N0 298
Hydrofluorocarbons HFCs 124~ 14,800
Perfluorocarbons PFCs 7,390~ 12,200
Sulphur hexafluoride SFs 22,800

3% Based on IPCC Guideline
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Ecne(kg GHG) = 2 Ecue, fe(kg GHG) @)
fuels
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Fig. 2. Greenhouse Gas Emission Monitoring System Framework
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7N Eyie AR L7k wiE LS A T
EFy + A 224712 vi@Alel, Enge 358 24712
WiE e iAle) & 27k uiEeoltt £ A4
o] Tk kg, m, m’, m’ 502 Ao FHvch vl Ags
2 9)o] Ao ypito 7 THEsIYTh

SETHe] LAk WS WA AAeukS 98] Rl
SE7PEE Eq. ()3} o] 2Pgeik e e e}
2 WlEEe Eq. (8)T o] TR Fush, 35 Lk

HiEe] F9e 2 Eq. (9)9} 2ol L5l & s e
[e]

=

Wy

Add Removal Add Removal Equipment
S Dosion pre] GHG Emission Factor(tC0,/hr) Design '\\ _ Actual o Low v Low
COz CHs N20 Total
A Highway 113.96 99.34 14.63 146,252
Civill 61.85 56.07 5.78 57,798
Loader - Tire 1.34m3 43 45 2.00.E-02 2.02E-05 4.82E-05 2.01.E-02 .87 12 0.64 6,422
Excavator - Tire 0.8m3 43 45 4.23E-02 4.28.E-05 1.02.E-04 4.24.E-02 16.64 15.28 1.36 13582
Vibration Roller 4.4ton 43 41 8.31.E-03 8.41.E-06 2.00.E-05 8.34.E-03 327 27| 0.53 5337
Tire Roller 8-15ton 43 45 2.08.E-02 2.10.E-05 5.01.E-05 2.09.E-02 818 .51 0.67 6679
Dump Truck 15ton 18 17 4.13E-02 4.18.E-05 9.96.E-05 4.14.E-02 5.97 5.64 0.33 3315
‘Water Tank 5,500L 18 17 2.41.E-02 2.44.E-05 5.82.E-05 242E-02 348 329 0.19 1,935
Vibration Roller(selt-propel) 2.5ton 18 19 5.97.E-03 6.04.E-06 1.44.E-05 5.99.E-03 0.86 0.91 0.05 4713
Tire Roller(self-propel) 8-15ton 18 17 2.08.E-02 2.10.E-05 5.01.E-05 2.09.E-02 3.01 2.84 017 1,670
Asphalt Sprayer 300L 3 7 1.70.E-03 1.84.E-08 4.39.E-06 1.71.E-03 0.08 0.10 0.01 138
Tire Roller(self-propel) 8-15ton 12 10 2.08.E-02 2.10.E-05 5.01.E-05 2.09E-02 2.00 1.67 0.33 333
Bulldozer - Caterpillar 12ton 13 " 3.79.E-02 3.84.E-05 9.14.E-05 3.80E-02 3.96 335 0.61 6,085
Bulldozer 13ton 13 n 3.79.E-02 3.84.E-05 S.14E-05 3.80.E-02 3.9 33 0.61 6,085
Excavator - Caterpillar 0.4m3 13 1" 2.47.E-02 2.50.-05 5.95.E-05 2.48.E-02 258 218 0.40 3,966
Civil2 31.33 21.25 4.08 40,71
Loader - Tire 0.95m3 2 2 1.61.E-02 1.63.E-05 3.88E-05 1.62E-02 258 2.84 0.26 2585
Excavator - Tire 0.6m3 2 n 3.01.E-02 3.05E-05 T.26.E-05 3.02.E-02 5.07 266 242 24,162
Excavator - Caterpillar 1.2m3 15 12 5.24 E-02 5.31.E-05 1.21.E-04 5.26.E-02 6.31 5.05 126 12619
Concrete Mixer 6m3 10 9 3.31E-02 3.41.E-05 8.14.E-05 3.38.E-02 27 243 0.27 2705
Vibration Roller Bton % 24 3.01.E-02 3.05.E-05 T.26.E-05 3.02E-02 6.04 5.80 0.24 2416
Tire Roller 8-15ton 20 2 2.08.E-02 2.10.E-05 5.01.E-05 2.03.E-02 334 367 0.33 3339
Dump Truck 24ton 1" 10 5.97.-02 6.04.E-05 1.44.E-04 5.99.E-02 6.27 4.7 0.48 4,792
Civil3 20.79 16.02 a7 47,683
Vibration Roller(selt-propel) Bton 5 3 3.01LE-02 3.05E-05 T.26.E-05 3.02.E-02 121 1.45 0.24 2418
Tire Roller(self-propel) 8-15ton 6 7 2.08.E-02 2.10.E-05 5.01.E-05 2.09E-02 1.00 117 017 1,670
Asphalt Sprayer 300L 15 14 1.70.E-03 1.84.E-068 4.39.E-06 1.71.E-03 0.20 0.13 0.01 136
Tire Roller(self-propel) 8-15ton 2 2 2.08.E-02 2.10.E-05 5.01.E-05 2.03E-02 534 4.84 0.50 5,00
Bulldozer - Caterpillar 10ton 10 7 3.24 E-02 3.28E-05 T.83E-05 3.25E-02 260 1.82 0.78 7.803
Bulldozer 13ton 2 n 3.79.E-02 3.84.E-05 S.14E-05 3.80.E-02 6.08 33 27 27,381
Excavator - Caterpillar 0.7m3 18 14 2.85E-02 2.89.E-05 6.89.E-05 2.86.E-02 4.35 320 114 11,438

Fig. 3. Greenhouse Gas Emission Monitoring by Phase
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™ Egs. (14) and (15)9} 2t}
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Fig. 4. Greenhouse Gas Emission Monitoring by Days
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