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Evaluatyion of POllution reduction potential of
Inspection associated with maintenance for motobikes

Hong-yuen Lin

Associate Professor, Department of Environmental Engineering, Vanung
University, Chung-Li city, 320, Taiwan

Abstract

It has been well recognized that routine inspection of automobile emissions is a
necessary control measure for mobile source of air pollution. Thus, the Environmental
Protection Agency of the Executive Yuan has recently promoted the experimental policy of
‘inspection associated with maintenance for motobikes” with an aim to reduce the amount
of emitted air pollutants. To evaluate the pollution reduction potential of this control
measure, routine inspection data of 7358 4-stroke type and 2414 2- stroke type motorbikes
were analyzed , focusing on comparisons of emitted CO and HC concentrations before and
after maintenance with items of maintenance(eg., cleaning or changing sparking plug, air
cleaning strainer, carburetor , adjusting Air to fuel ratio , or any combination of these
items). Study results show that (1)the higher the CO/HC emission concentrations, the
larger the reduction percentage; ration for both type motorbikes, but also affected by the
maintenance items; (2)On an averaged driving mileage of 4500 km and assumed one
inspection per year for each motorbike, the annual reduction amounts of CO for each
4-stroke type and 2-stroke type motorbikes are estimated to be6.625 kg and 10.577 kg,
respectively; much larger than those of HC reduction of 0.35 kg and0.585 kg, for each
4-stroke type and 2-stroke type motorbikes, respectively.

Keywords: Routine inspection , motorcycles, inspection associated with maintenance,
mobile source of air pollution
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	環保署計算檢驗站檢測不合格機車複驗合格機車及98年度辦理報廢機車之削減量，定義機車排放削減量計算公式為
	削減量(公噸/年)＝機車定檢調修合格輛數×削減係數(g/km)×年實際行駛里程(公噸/年)×10P-6P。另參考環保署「機車排氣定期檢驗站品質管理與查核專案計畫研究報告」進行污染物濃度與排放重量換算以推估機車污染排放削減係數，換算公式如下：
	四行程機車CO：Y(g/Km)=0.86X(%)+1.03
	二行程機車CO：Y(g/Km)=0.65X(%)+1.46
	四行程機HC：Y(g/Km)=0.0007X(ppm)+0.0663
	二行程機HC：Y(g/Km)=0.0002X(ppm)+0.2328
	但上述公式如何得出以及可信度為何並無詳細資料，因此，本研究係以較保守的估計方法推估總受檢車經過適當維修保養後的污染削減量：
	總受檢車CO削減量=CO平均削減率*削減係數*受檢車年平均行駛里程數*受檢車數…(2)
	總受檢車HC削減量= HC平均削減率*削減係數*受檢車年平均行駛里程數*受檢車數…(3)
	本計畫將採用下式估計平均單一機車保檢合一的CO與HC削減量：
	保檢合一CO/HC減量(g/d)=惰轉停等CO/HC減量(g/d)+行駛中CO/HC減量(g/d)..(4)
	式中，惰轉停等CO/HC減量(g/d)=於市區中每輛機車每日行駛平均惰轉停等時間(min/d)*經保檢合一，每輛機車每分鐘平均之CO/HC惰轉減量(g/min)
	行駛中CO/HC減量(g/d)=於市區中每輛機車每日平均行駛里程數(km/d)*經保檢合一，平均油耗減少率(%)*環保署公告之CO/HC排放係數(以g/km表示，採用台北市、新北市平均車速為40 km/h之平均值，詳表1)。因此，
	總受檢車CO/HC削減量=每輛機車每日CO/HC削減量*每日行駛機車數……………(5)
	由以下兩估算式所的結果進行比排序跛比較，可以得知在何種條件下，CO 與HC濃度削減量可獲得最效益：
	………..(6)
	…..……(7)
	二行程機車CO(g/Km)=0.65*X(%)+1.46=0.65*1.37+1.46=2.3505 g/km
	以平均一年行駛距離4,500 公里計算，假設每一輛四行程機車每年執行「保檢合一」1次，可減少的CO排放量為6.629公斤/年(=1.4730 g/km*4500 km/1000)；二行程機車則可減少的CO排放量為10.577公斤/年。
	以本研究有效樣本計(四行程機車4128輛，二行程機車2237輛)，估計每年執行「保檢合一」1次後，可減少行駛中機車CO排放量229.51公噸/年；以本計畫全部樣本計(四行程機車7358輛，二行程機車2414輛)，估計可減少行駛中機車CO排放量334.39公噸/年，但此一數據品質較差。
	四行程機車CO削減率=40 kph之(CO排放係數- CO削減係數)/ CO排放係數*100%=[1-(3.4058-1.4730)/3.4058]*100% =43.25%。同理，二行程機車CO削減率=[1-(4.8412-2.3505)/4.8412]*100% =48.55%。
	依環保署的推估式計算HC削減係數如下：
	四行程機車HC(g/Km)=0.0007*X(ppm)+0.0663=0.0007*135+0.0663=0.1608
	二行程機車HC(g/Km)= 0.0002*X(ppm)+0.2328=0.0002*1762+0.2328=0.5852
	以平均一年行駛距離4,500 公里計算，假設每一輛機車每年執行「保檢合一」1次，則每年每輛四行程機車可以減少HC的排放量為0.724公斤(=0.1608 g/km*4500 km/1000)；二行程機車則可減少HC的排放量為2.633公斤/年。
	以本計畫有效樣本計(四行程機車4128輛，二行程機車2237輛)，估計執行定檢維修後可減少行駛中機車HC排放量399.54公噸/年；以本計畫全部樣本計(四行程機車7358輛，二行程機車2414輛)，估計可減少行駛中機車HC排放量525.75公噸/年，但此一數據品質較差。
	四行程機車HC削減率=40 kph之(HC排放係數- HC削減係數)/ HC排放係數*100%=[1-(1.4368-0.1608)/1.4368]*100% =11.19%。同理，二行程機車HC削減率=[1-(2.6186-0.5852)/2.6186]*100% =22.35%。

