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A Study on Comparing the CO, Emission Estimating Result for
Construction Equipment

ABSTRACT

To resolve the Global Warming problem, it have to reduce CO, emission. Korea need to do actively more the effort to reduce the
emission because CO, emission per person is top level in the world. It is performing variously. However, we should recognize the CO,
emission attribute to decrease CO,. Analyzing CO, emission of the construction equipment is important in this aspect. Present, the most
popular CO; emission measuring method is the way using fuel consumption and emission factor. But this method have the problem
of reliability because can't reflect the factor being out of proportion at fuel consumption. This study analyzed the reason of difference
and compared to the emission factor method after calculate CO, emission in direct measurement method.
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Table 1. Global Warming Potential (GWP)

hemical
Green House Gas | 2™ | Gwp 1990|GwP 1995|GWP 2001
Equation
Carbon Dioxide CO, 1 1 1
Methane CH, 22 21 23
Nitrogen Dioxide N.O 270 310 296
150~ 150~ 120~
Hydrofluorocarbons | HFCs 10,000 11,700 12,000
6,500~ 5,700~
Perfluorocompounds| PFCs N/A 9.200 11,900
Iph
Sulphur SFe NA | 23900 | 22200
hexafluoride
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Climate Analysis Indicators Tool: httpufcait.wri.ong

Fig. 1. Top 12 Country CO, Emission
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Fig. 2. Measuring Diagram for CO, Emission
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Table 2. Characteristics of Diesel Fuel (Automobile Diesel Engine,

2011)
Characteristic Need Condition Unit
Density 820 - 845 kg/m’
Boiling Point 210-320 T
Flash Point over 55 T
Viscosity 2.00-4.50 mm’/s

C.H+ (:r+ %)02—>:c002+ %HQO (1)

4C o Hyy+ 710, —>48CO,+ 46 H,O 2
2.2 HiEAO 2Bt AFY
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Table 3. Compare to method to measure Green House Gas for road

Division Tierl Tier2 Tier3
. Application IPCC emission factor each fuel Application emission.factor acc'ording to Applic.ation e@ssion factor
Principle . exhaust control technique each kind of ~ |according to kilometer traveled
at consumption each energy resource, mode . . .
vehicle each kind of vehicle
Method Top-Down Bottom-Up Bottom-Up
Possible to calculat tl
Advantage Basic method OS.SI]? ¢ focafeutate - exacty
emission
Defect No considering the vehicle kilometer Nee.d consumption data each the kind of Need many data
traveled vehicle

IPCC 7}ol=&}0le] &47}(Green House Gas : GHG) Hl&
AP B Terl & 7P 7R Wl Il oA
ek} RIS olgshe Balolel, i QR
Tk ope} 25, wiEAo) I W WiEAlTE FV1= 288}
£ WhlolH, Tierd3 & A84H] thil T3] 5 EEE(Activity)
ABE o 3jo] 24 WA Aol o
2 ARFshs ok o7l =29 F7 9 Al 5o xsdo]
Llasisi=s

S-& [PCCol|A] H3IL Y=
2 ol Hamalaa) shs Ao
Tier3= A3t

o|AkslERA: & = AEAH|E X ERAHEAS
X ABskE % Z3HA|9(44/12)

919 Aelr] AMER= vlEAIE IPCC7F AATSE A5 €k
HEAIE A8 CO, HH%EH 785 Aksket COx9t Co
)(44/12)5 HAs}o] ﬂ*ﬂﬂ% %o}ﬂl ok Askee
o A7F S AasR] fhr = B dase] CoE
AgheA] 7] wiZol] arejgick.

Table 4. Carbon Emission Factor Each Fuel (IPCC 2006)

Carbon
. . Emission | Burning
Div. | Caloric Value Note
Factor Rate
[TC/TOE]
Diesel | 9,200kcal/l 0.837 0.990 | TC : Ton Carbon
Crude |10,000kcalkg| 0.829 0.990 (103 Carbon)
TOE : Ton of Oil
Gasoline | 8,300kcal/l 0.783 0.990 Equivalent
Lamp Oil| 8,700kcal/l | 0.812 0.990 (107kcal)
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Fig. 3. Chassis dynamometer experimental setup
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Table 5. Specification of LCV 300 Backhoe (Doosan Infracore,

2013)
Division Unit Dimension
Weight ton 29.3
Bucket Capacity o’ 1.27
Length mm 10620
Width mm 3200
Height mm 3365
Cylinder EA 6
Output power ps/tpm 200/1900

Fig. 5. Experiment Setup
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Qo= Q1% HH7I7}* FEskE Haslelort B3 =47 1Y
Gl me dRIsds Wsks S7gsly] f1ske] =abrle] APl

o etz pm gh& 711 Olﬁokﬂ e Astslon,
=2 gl ek A4te ks 1t < 3 pm 2]l 20
w3} ghe skl Bgk 34 vlolEE A7 =3 9
2t Feldo s ekl B4e AAEI:

3.3 SAE Zut
=21719] 24 ee] W F5(ms) B COx Hg), IRIBH
H3lgks oF 203 52t SslHo, 54 27 Figure 69 —Ef=
oF o] vielsit): A3 A =3 g Ak 21930 - klsjzae]
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Fig. 6. Measurement of CO,, flow velocity and rpm

Table 6. Measurements according to equipment work type

Velocity | Volume | Temperature | CO,

PVl s | et | O | @)

pm

Work 19.94 0.31 266.98 7.80 1,748

Idle 10.90 0.17 230.33 4217 1,010

B} 9.04m/s w2 AR UERgoM, e =3 9 Al

© 03Im'= 2539 0.17m' B} Be Ao g Vet &%
o] Ao F2 g Axjo] AL Wt 266.98C 2 F3]xe] 230.33C
Hr}36.65C A% H2 A0 veRkon], 23 CO7e =32t
2 Aafe] 749 7.8g/sec, B8]7L] 79 4.27g/sec O 2 3.53g/sec
A% a7 v Zo 2 vEsTh

4. CO, MELR0 LI Hlul - 24

B AToA] Aokl Q= AX 17L CO, o] A ds
d%‘bl Sfste] 7] CO, A< IPCC Tierl& 53
S} kSS9 SRS Hlﬂv‘i‘ﬁ%}ﬁﬂ. IPCC
2] Tierl We] w& CO, viEZS 2
2,558 g¢] COy7} ¥hgel= Ao 2 A&Hr) | f?} ARFE CO,
Y A& $i5te] 20124 d 931} BEEAe] 24p7]
78] ARl AAJskaL Sl =719 ARYY ARAN-F
202L/hrE 18l CO, &SRS =38t 23 A Y &=
51,672g/hre] CO7} ¥HEl= Ao 2 YeR)Tti(Lee, 2011).

(g/hr)=2,558(g/L) % 20.2(L/hr) = 51,672 (g/hr)
%)
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Table 7. Comparison of CO, measurement methods

Division Unit CO, |Fuel Consumption| CO, Emission
Quantity (Vhr) (g/hr)
IPCC Tierl 2,558¢/L. 20.2 51,672
Chemical Equation| 2,630.2g/L 20.2 53,129
Direct
31 26,31
Measurement 731gfs 6316
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