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Figure 27: Performance of an FT-DPF with Different Fuels 

图 27. 使用不同燃油的 FT-DPF性能对比 
 
 

5.1.4 Wallflow Diesel Particulate Filters (WF-DPF) 壁流式柴油颗粒捕集器 
 
OnBoard measurements of the WF-DPF Equipped Buses using EURO II engines 
exhibited PM reduction of 84.6% and 92.7%. 
车载测试结果显示，欧 II车上的WF-DPF能使颗粒物排放降低 84.6% 和 92.7%。 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 28: PM Emissions Profile: WF-DPF; Bus No. 2475 – EURO II 

图 28. 颗粒排放曲线：WF-DPF, 车号 2475 - 欧 II 
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Figure 29: PM Emissions Profile: WF-DPF; Bus No. 2482 – EURO II 

图 29. 颗粒排放曲线：WF-DPF, 车号 2482 - 欧 II 
 
 
5.2 OnBoard Measurement Results (Second Round – October 2007) 

车载测试结果 （第二轮 − 2007年 10月） 
 

The second and last round of onboard tests was conducted in October 2007 just 
prior to concluding the technical activities in Beijing. The test procedure established 
during the first round of onboard testing was implemented again.  Some buses were not 
available for test due to their condition and vintage coupled with the inability to find 
spare parts to keep them in service.  However, the SwRI team was able to test and 
evaluate the three technologies responsible for reducing PM emissions on both EURO I 
and EURO II standard buses.  Because fuel available to Beijing buses changed in the 
middle of this project, the only fuel available for this last round of testing was the low 
sulfur diesel fuel.  A sample was taken from the supply tank at the bus depot and 
analyzed.  The sulfur concentration was found to be at 35 ppm.  The test route was 
identical to that traveled during the initial onboard test and evaluation route.  One change 
from the first round of tests is that the last round of tests employed various drivers.  
Hence, the driver’s influence on the performance of the retrofit was also included in this 
evaluation.  One of the buses was tested twice to ensure the validity of the data obtained.  
The Dekati analyzers were the same units used during the first round of tests conducted 
in March 2007.      

2007年 10月项目结束之前，我们仍然沿用第一轮测试程序，对试验车进行
了第二轮也是最后一轮车载测试。其间，有一些车辆由于太过老旧，找不到合适的
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配件，已经停止使用。但我们最终还是对两种车型上的 3 种改造效果都进行了测
试。北京市售柴油当时已经全部更换为低硫柴油，对车站内油罐取样分析测得的硫

含量为 35ppm，这是我们此次试验唯一使用的燃油规格。 与第一轮试验相比，车
载测试仪器同样是 Dekati 分析仪，行驶路线相同，但雇用了不同的司机，即我们
同时考察了驾驶方式对改造性能的影响。并且，为保证数据的准确性，我们对其中

一辆车测试了两次。 
The summary of the last round of testing is given in Figure 30 and indicates that 

for the wallflow retrofit device a high PM conversion efficiency continued to be 
experienced.  This conversion efficiency was greater than 98 percent.  The conversion 
efficiency of the FT-DPFs during the last round of testing ranged from a (minus 10%) to 
(+29%), a surprisingly lower efficiency than anticipated.  DOC technology had 
conversion efficiencies ranging from 5 percent on the EURO II bus to 46 percent on the 
EURO I bus. 

图 30 给出了最后一轮测试的结果：壁流式改造设备依然保持高达 98%的颗
粒转换效率；而直流式的转换效率则出乎意料的低，仅为 -10% − 29%；DOC的转
换效率在 5% (欧 II车) 与 46% (欧 I车) 之间。 

 
 

 
Figure 30: Summary for the Last Round of OnBoard Testing 

图 30. 最后一轮车载测试结果汇总 
 



33 

5.2.1 WallFlow DPF (WF-DPF) 壁流式颗粒捕集器 
The first bus tested was a EURO II equipped an active electrically-regenerated 

WF-DPF.  The result of the test is shown in Figure 31 where the PM conversion 
efficiency was over 99 percent.   

我们先对一辆欧 II车上的电加热再生 WF-DPF进行了测试，结果见图 31，
颗粒转换效率超过 99%。 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 31: OnBoard Results for the EURO II Equipped with WF-DPF 

图 31. 第一辆安装WF-DPF的欧 II车的车载测试结果 

A second EURO II bus equipped with an electrically-regenerated WF-DPF was 
also tested and gave identical results to the first bus.  This is shown in Figure 32. 

对第二辆欧 II车上电加热再生WF-DPF的测试结果与第一辆一致，见图 32. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 32: OnBoard Results for EURO II Equipped with WF-DPF 

图 32. 第二辆安装WF-DPF的欧 II车的车载测试结果 
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A third EURO II bus equipped with an electrically-regenerated WF-DPF was 
included in the last round of tests.  This bus was tested for a partial trip after it was 
determined that the behavior of the WF-DPF was similar to the previous two buses 
tested.  Therefore, the test duration was reduced to allow for other technologies to be 
tested.  The abbreviated trip results of the third bus are shown in Figure 33 and exhibit a 
similar efficiency to the previous two WF-DPF systems. 

第三辆欧 II 车的测试结果如图 33 所示, 因为测试过程中所获得的结果与前
两车相似，为节约出时间来测试更多其它的改造技术，我们缩短了这辆车的测试时

间。 

     

 

Figure 33: OnBoard Results for EURO II Equipped with WF-DPF 

图 33. 第三辆安装WF-DPF的欧 II车的车载测试结果 
 

5.2.2 Flow-Through DPF (FT-DPF) 直流式颗粒捕集器 
The next technology evaluated was the FT-DPF.  The first bus tested with this 

technology was a EURO II bus.  The results obtained from the onboard testing are shown 
in Figure 34 and show a negative PM conversion efficiency of about 10 percent. 

我们对欧 II 车上的 FT-DPF 技术也进行了评估，车载测试结果见图 34，颗
粒转换效率为 -10%。 
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Figure 34: OnBoard Results for EURO II Equipped with FT-DPF 

图 34. 安装 FT-DPF的欧 II车的车载测试结果 
 

On this bus, we noted that during acceleration the FT-DPF allowed PM to escape 
suggesting that the unit had accumulated substantial PM and the exhaust flow during 
accelerating conditions was forcing some of this PM out of the DPF.  Further 
examination of the tailpipe exhaust outlet showed relatively high carbonaceous deposits 
confirming that the FT-DPF was letting significant concentrations of carbonaceous PM to 
go through without trapping (see Figure 35).  Figure 36 is also provided for comparative 
purposes to show the corresponding view of the tailpipe of a bus equipped with a high 
conversion efficiency WF-DPF.  This bus was tested again towards the end of the testing 
session and found to perform in a similar fashion.  

对于这辆车，我们注意到，当车辆加速时，会有颗粒从 FT-DPF出口逃逸。
这表明大量的颗粒排放物已经积累在 FT-DPF中，车辆加速时高的废气流量迫使过
载的颗粒逃逸。进一步检查排气管，我们发现大量的积炭（见图 35），这与经过
WF-DPF高转化效率的排气管完全不同（图 36）。对比可见，FT-DPF对大量的炭
化颗粒物没有起到过滤作用。我们后来对该车又进行了一次同样的试验，发现同样

的问题。 
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Figure 35: Tailpipe of EURO II Equipped with FT-DPF 

图 35. 装有 FT-DPF的欧 II车排气管 
 

 
 
 

 

 

 

 

 

 

 

Figure 36: Tailpipe of EURO II Equipped with WF-DPF 

图 36. 装有WF-DPF的欧 II车排气管 
 

 
The same FT-DPF technology was tested on a EURO I bus and yielded the results 

shown in Figure 37.  The PM conversion efficiency was measured at 24 percent.  
However, there were indications that the same phenomenon of allowing PM to go 
through the DPF during accelerating conditions was evident from the trace taken during 
the test. 
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B6-E1-FTB6-E1-FT

安装在欧 I车上的 FT-DPF颗粒转换效率达到了 24% (见图 37），但车辆加
速时同样存在颗粒物逸出 DPF的问题。 

 

 

Figure 37: OnBoard Results for EURO I Equipped with FT-DPF 

图 37. FT-DPF的欧 I车车载测试结果 
 

5.2.3 Diesel Oxidation Catalyst (DOC) 柴油氧化催化器 
The DOC retrofit technology was tested once again on both EURO I and II buses 

and gave the results shown in Figures 38, 39 and 40, respectively.  For the three tested 
DOCs the PM conversion efficiency ranged from a low of about 5 percent on one EURO 
II bus to a high of 46 percent on a EURO I bus.  This technology is known to be 
primarily effective in reducing the soluble organic fraction (SOF) of PM.  From the 
results, we conclude that the EURO I buses appeared to emit more SOF than EURO II 
buses. 

我们还对欧 I和欧 II车上的 3套 DOC进行了测试，结果分别见图 38、39、
40。这 3 套 DOC 的颗粒转换效率变化范围从大约 5%（欧 II 车）到 46% (欧 I
车）。DOC 的作用主要是减少颗粒物的可溶有机成分 (SOF)，因此从结果我们可
以推断，欧 I车比欧 II车释放的可溶有机成分更多。 



38 

Figure 38: OnBoard Results for EURO I Equipped with DOC 

图 38. 安装 DOC的欧 I车车载测试结果 
 

 
Figure 39: OnBoard Results for EURO II Equipped with DOC 

图 39. 安装 DOC的欧 II车车载测试结果 
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Figure 40: OnBoard Results for EURO II Equipped with DOC 

图 40.  安装 DOC的欧 II车车载测试结果 
 
 
5.3 Comparison of Engine-Dynamometer Testing to OnBoard Testing 

车载试验与发动机台架试验对比 
 

As mentioned in the Introduction, one retrofit system for each technology was 
laboratory tested at CATARC in an engine-dynamometer test cell using Perkins Phaser 
engines.  This testing occurred prior to the installation of any devices on the buses.The 
new retrofit devices were “degreened” and then tested for percent PM reduction.  Details 
of this test protocol are located in the webpage below: https://vault.swri.org/retrofit/. 

 
 在前面的项目概况中已经提到，各种改造设备安装到公交车上之前都在中国

汽车技术研究中心进行了发动机台架试验，试验使用的是 Perkins Phaser 发动机。
在发动机台架上首先对全新的改造设备进行 “预处理”，然后测量它的颗粒物转换
效率。详细的试验程序请登陆：https://vault.swri.org/retrofit/。 
 

Testing the DOC system on the EURO I and II Phaser engine-dynamometers at 
CATARC gave an average PM reduction of 36 and 28 percent, respectively.  However, 
the PM onboard tests resulted in 12 and 18 percent corresponding PM reduction.  
Subsequent onboard testing performed towards the end of project (after accumulation of 
65,000 km on each EURO I bus DOC, and 150,000 km on each EURO II bus DOC) 
showed that the PM reduction of this system ranged from 5 to 46 percent. 

https://vault.swri.org/retrofit/
https://vault.swri.org/retrofit/
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Phaser发动机台架试验显示，DOC系统可分别平均减少颗粒物 36% (欧 I发
动机) 和 28% (欧 II发动机)。而相应的车载试验结果却只能达到 12% 和 18%。在
项目即将结束时 (欧 I车累计运行 65,000公里，欧 II车 150,000公里）再次进行车
载试验，DOC的颗粒转换效率范围为 5% − 46%。 

Testing the FT-DPF system on the EURO I and II Phaser engine-dynamometer 
engines at CATARC gave an average PM reduction of 56 and 66 percent for the two 
engines, respectively.  However, the PM onboard tests resulted in 33 and 64 percent 
corresponding PM reduction.  Subsequent onboard testing performed after over 237,000 
km of revenue service showed that the PM reduction efficiency of this system was 
between (-10%) and (+70%). 

在欧 I和欧 II Phaser发动机台架上的试验结果表明，FT-DPF可分别平均减
少颗粒物 56%和 66%。而相应的车载试验结果为 33% 和 64%。累计运行 237,000
公里后再次进行车载试验，颗粒物转换效率在 -10% 和 +70%之间。 

The performance of the WF-DPF systems was initially tested on a EURO II 
engine-dynamometer (Phaser II by Perkins) and registered an average PM reduction of 85 
percent.  When tested onboard two of the EURO II buses, the results were 85 and 93 
percent, respectively.  Subsequent onboard testing performed at the end of 6 months of 
revenue service (or over 228,000 km) showed that the PM reduction efficiency of this 
system was over 98 percent. 

WF-DPF系统性能测试起初在欧 II发动机台架（Perkins 公司的 Phaser II发
动机）进行，颗粒转换效率达到了 85%。安装到车上之后，欧 II 车载测试结果分
别为 85%和 93%。最后一轮车载测试选择在车辆运营 6 个月（累计运行超过
228,000公里）后进行，颗粒减少达 98%。 

 
5.4 OnBoard Gaseous Portable Emissions Monitoring System (PEMS) 

便携式车载气体排放监测系统(PEMS) 
 

 The emission measurement data reported throughout this document is PM data 
obtained from a pair of Dekati DMM 230 instruments.  These instruments measure PM 
only and do not measure gaseous emissions. To demonstrate gaseous emissions testing, 
CATARC performed onboard gaseous emissions measurements on two buses in October 
2007.  Retrofit systems relying on catalysis in their PM reduction were chosen for 
gaseous PEMS testing. Gaseous emission testing was not performed on buses equipped 
with electrically-regenerated filters, because these uncatalysed filters are not expected, 
and do not claim, to reduce gaseous emissions. One EURO I bus equipped with a FT-
DPF and one EURO II bus equipped with a DOC were measured for unburned HC, CO, 
and NOx gaseous emissions using PEMS.  Gaseous emissions from the EURO II bus 
equipped with a DOC were sampled from the tailpipe only or downstream from the DOC.  
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The EURO I bus was tested from both upstream as well as downstream from the retrofit 
device (FT-DPF).  

 本项目中的 2台 Dekati DMM 230仪器只能测量排放颗粒物，不能测量气体
尾气排放物。2007年 10月，我们在中国汽车技术研究中心对 2辆试验车进行了车
载气体排放测试。测试主要针对欧 I FT-DPF和欧 II DOC测试车进行的。电加热式
再生过滤器为非催化型的，不能够降低气体排放，因而没有对它进行气体排放物测

试。我们使用 PEMS测试仪对未燃 HC、CO和 NOx气体排放进行了检测。欧 II 车
的气体取样点位于尾排气管（DOC的下游），而欧 I 车的气体取样则分别来自 FT-
DPF的上游和下游。 

 Measured data are not included in this report, but substantial reductions in 
unburned HC as well as CO are expected when catalyzed filters and DOCs are used in 
diesel exhaust. These devices are not expected to significantly alter NOx emission. 
Information about the CATARC test procedures and the reported data are available at the 
following website: https://vault.swri.org/retrofit/. 

 本文没有提供具体的测试数据，催化型过滤器和 DOC 确实明显降低了未燃
HC 和 CO 含量，NOx 排放没有显著变化。欲了解更多 CATARC 试验程序及测试
数据的相关内容，请登陆：https://vault.swri.org/retrofit/。 

 

5.5 Discussion of Particle Mass Distribution and Size Concentration 

颗粒质量分布和大小分布 
 

5.5.1 First Round of Testing – March 2007 第一轮试验 - 2007年 3月 

Even though the Dekati DMM-230 analyzer was not configured to give particle 
size mass distribution, the data was post-processed to extract such information. The 
distributions are qualitative in nature and not quantitative because they are derived from 
the geometric mean diameter and the geometric standard deviation reported by the 
DMM-230, assuming a log-normal distribution. For the first round of PM PEMS testing, 
Figure 41 gives the particle mass concentration as a function of particle size. The mass 
mean diameter of the particles was on the order of 0.45 µm. Figure 42 also shows the 
wide variability observed in engine-out PM emissions. This reflects the wide range of 
maintenance conditions of the test buses. Note the very low engine-out PM particle 
concentration emitted by bus #B5 which had just received a new injection pump prior to 
its road test. 

 Dekati DMM-230本身虽无法测出颗粒大小和质量分布，但通过数据后处理
我们可以得到这些数据。我们可以假设颗粒呈对数正态分布，根据 DMM-230提供
的几何平均直径和标准偏差推导出颗粒分布情况。从本质上来说，这是定性分析而

不是定量分析。第一轮 PEMS试验中，我们将颗粒质量作为颗粒大小的函数，从
图 41可以看出：颗粒平均直径集中在 0.45 µm;  颗粒排放变化幅度很大，反映出试

https://vault.swri.org/retrofit/
https://vault.swri.org/retrofit/
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验车维护保养程度的差异，试验前我们给 B5号车新换了油泵，它的颗粒排放就非
常的低。 

 
 

Figure 41: Particle Mass Distribution for 3 Buses – First Round of Tests 

图 41. 三辆试验车排放物颗粒质量分布 - 第一轮试验 
 

Figure 42 shows the particle size number distribution for the same buses.  The 
peak concentration appeared to be close to 0.04 µm. The number mean diameter was 
approximately 0.06 µm for all 3 buses shown in this graph. The bus with the highest 
engine-out PM emissions was a poorly-tuned EURO I equipped with a FT-DPF and the 
bus with the next worse engine-out PM emissions was also a EURO I, but equipped with 
an oxidation catalyst (DOC). 

图 42 为这些车辆排放的颗粒大小分布。3 辆试验车的峰值浓度接近 0.04 
µm，颗粒平均直径约为 0.06 µm。其中，装有 FT-DPF的欧 I车颗粒排放最差，而
装有 DOC的欧 I车则稍好一些。 
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Figure 42: Particle Size Concentration for 3 Buses – First Round of Tests 

图 42. 三辆试验车排放物颗粒大小分布 - 第一轮试验 
 
5.5.2 Second Round of Testing – October 2007 第二轮试验 - 2007年 10月 

 
The corresponding analysis for the second round of tests yielded the results shown 

in Figures 44 and 45.  The conclusions are similar to the first round of tests. 
第二轮试验相应的分析结果见图 43和图 44，结论与第一轮试验类似。 

 

 
Figure 43: Particle Mass Distribution - Second Round of Tests 

图 43. 排放物颗粒质量分布 - 第二轮试验 
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Figure 44: Particle Size Concentration – Second Round of Tests 

图 44. 排放物颗粒大小分布 - 第二轮试验 
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5.6 Summary of OnBoard Particulate Matter Test Results 

车载颗粒测试结果总结 
 

In spite of the wide variability in the results for the DOC and the FT-DPF 
technologies as reported in the summary (Table 8), the overall average appears to be in 
line with the reduction levels expected for products of these types verified by the US 
EPA and/or CARB.  

 尽管根据试验报告，DOC和 FT-DPF在降低颗粒物排放效果（表 8）方面的
差异较大，但总体平均下来，与美国 EPA和/或 CARB认证的这些装置所预期的排
放降低水平还是一致的。 
 

Table 8: OnBoard Test Results Summary 

表 8. 车载测试结果总结 
 

 Retrofit Technology/Percent PM Reduction 
改造技术/颗粒转换效率 Euro-Standard 

欧洲排放标准 
 DOC FT-DPF WF-DPF 

I  20.0 19.0 - 

I  3.5 47.0 - 

I  46.0 24.0 - 

II  22.0 70.0 85.0 

II  14.0 57.0 93.0 

II  4.5 -9.6 99.7 

II  29.3 - 99.7 

II  - - 98.5 

- Total 
小计 139.3 207.4 475.9 

- No. Of Tests 
测试次数 7 6 5 

- Overall Average 
平均转换效率 19.9 34.6 95.2 
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6 Conclusions and Recommendations 结论与建议 
 

We have demonstrated during the onboard testing that the DOC technology 
installed on EURO I and II buses of the type used by the BPTH would yield an average 
of about 20 percent PM reduction.  The FT-DPFs reduction averaged about 35 percent, 
and the WF-DPF about 95 percent.  This project was a pilot project that helped 
demonstrate the capability of various retrofit technologies.  Based on the results, BEPB 
can decide on a major retrofit in the city of Beijing.  If high PM reduction efficiency (90 
percent or more) is desirable, then SwRI advises the use of the WF-DPF technology.  If 
BEPB would like a system that would still work without too much maintenance, then the 
DOC is good for an average of 20 percent PM reduction.  The third technology would 
yield about 35 percent PM reduction, but would still require good bus maintenance to 
avoid any system malfunction. 

通过车载测试，我们对各种改造技术效果进行了分析。总体说来，安装在北

京公交公司欧 I和欧 II排放水平柴油车上的 DOC 改造技术平均能降低颗粒物排放
20%左右，FT-DPF 能达到 35%左右， WF-DPF 则为 95%左右。作为一个示范项
目，它展示了各种排放后处理技术相应的减排效果。基于该项目的探索结果，北京

环保局可以权衡选择最适合北京城市车辆的改造方案: 如要求较高的颗粒转换效率
(90%以上)，美国西南研究院建议可以考虑采用 WF-DPF 技术；如不希望进行太多
的车辆维护保养，可以采用 DOC 技术，它可以对排放颗粒物的转换效率平均达到
20%左右；至于 FT-DPF技术，它虽然能减少颗粒排放 35%左右，但仍然要求对车
辆进行良好的维护以避免系统故障。 

For a regeneration system, SwRI recommends the electric regeneration for the 
WF-DPF technology.  This recommendation is made on the basis of the experience 
gained when dealing with the specific bus fleet used by BPTH in Beijing and particularly 
the type of buses used in this project.  Based on our experience and our knowledge of the 
condition of the EURO I and EURO II buses in Beijing, we cannot recommend any 
passively-regenerated DPF technology for these buses.  Passive regeneration, such as 
catalyzed soot filters (CSF), continuously-regenerated traps (CRT), or catalyzed 
continuously regenerated traps (CCRT) will not work on the EURO I and EURO II buses 
operated by BPTH.  We have catastrophically failed a FT-DPF of the wire-mesh 
construction in May 2006.  We have experienced at least one partial runaway 
regeneration event with the FT-DPF foil type.  Both of these systems used the CRT and 
the CCRT concepts for self or passive regeneration.  The failures were principally due to 
excessive smoke, cold exhaust temperature, and lack of engine maintenance.   

对于再生系统的选择，根据在北京公交公司使用的车辆情况，特别是试验选

用的车辆情况，西南研究院建议采用电加热式 WF-DPF 再生技术。考虑到北京公
交公司欧 I 和欧 II 车的车况，我们不建议对这类车辆使用任何被动再生式的 DPF
技术，如催化颗粒过滤器（CSF）、持续再生捕集器(CRT)、催化持续再生捕集器
(CCRT)等。我们在 2006 年 5 月经历的严重的金属丝网型 FT-DPF 故障、至少出现
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过一次的箔片式 FT-DPF 部分逃逸再生现象等都是被动再生的失败案例，究其原

因，主要是发动机的烟度过大、排气温度过低和缺乏发动机维护等造成的。 

Recently, due to overall gaseous and PM emissions concerns, Beijing has barred 
the EURO I and EURO II buses from operating within the central city. For the EURO III 
buses still operating in the central city, we believe that passive regeneration DPFs might 
perform satisfactorily if engine maintenance condition and elevated exhaust temperatures 
(even on cold days) and ULSD fuel could be assured. 

如今，出于对气体和颗粒排放的总体考虑，北京市已经明令禁止欧 I和欧 II
公交车在中心城市上路。 我们认为，对于中心城市现有的欧 III车辆来说，被动再
生 DPF 可能是有效的，但前提是要能够保证定时维护保养发动机、提高排气温度
（即使在寒冷的天气状况下）和使用超低硫柴油。 

SwRI’s recommendation for all EURO I and EURO II buses still operating 
outside of the central city is the electrically-assisted WF-DPF (supported by the 
simplicity of the regeneration system - just plug it in during the bus off-shift).  This 
system appeared to have worked well through the conclusion of this project, and gave a 
very high level of PM reduction. Because this system does not require catalytic activity 
and works independently of exhaust temperature, it is able to provide a very high level of 
PM reduction and withstand exhaust conditions that led to problems with other devices.  

对于那些中心城市以外的欧 I和欧 II公交车，美国西南研究院建议采用电加
热式再生 WF-DPF。主要原因是这种 WF-DPF 颗粒转换效率高，再生系统使用简
单，只需要在车辆停开期间插电便可对 WF-DPF 进行再生处理，不需要催化且不
受排气温度的影响，它在整个项目试验过程中一直运行良好。 

For additional details, logged exhaust temperature data, presentations and information 
about this project, please refer to the following website: https://vault.swri.org/retrofit/. 

欲了解更多细节、排气温度数据和信息等，请登陆：https://vault.swri.org/retrofit/。 

 
 
7 Additional Retrofit Projects Supervised by the Beijing Environmental 

Protection Bureau 北京环保局领导的其他改造项目 
As a result of the US EPA supported Beijing Retrofit Pilot Project, and the retrofit 

experience and knowledge learned by the Beijing Environmental Protection Bureau 
(BEPB) and the China State Environmental Protection Administration (SEPA), the BEPB 
is executing its own, expanded Beijing area retrofit program.  Table 9 summarizes the 
scope of this effort. 

 继美国环境保护署资助的北京柴油车改造示范项目之后，中国国家环境保护

总局和北京环保局从中汲取了知识和经验，在北京地区开展了一系列扩展项目。表

9概括了这些项目内容： 

 

https://vault.swri.org/retrofit/
https://vault.swri.org/retrofit/
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Table 9: Beijing China Additional Retrofits 

表 9. 在中国北京开展的其他改造项目 
 

Department 
单位 

Original 
Emission State  
原始排放水平 

Engine 
Displacement (L) 
发动机排量，L 

Quantity
车辆数 

Type 
改造技术 

National II 
国标 II 5.2 33 WFDPF Public transport   

公交车 National III 
国标 III 5.9 7 WFDPF 

Subtotal 
小计 -- -- 40 -- 

15 WFDPF 5.9 
4 PDPF 
3 WFDPF 

National I 
国标 I 

9.7 
6 DOC 

2.8 5 WFDPF 
5.9 5 PDPF 

5 WFDPF 

Sanitation 
环卫车 

National II 
国标 II 

9.7 
3 PDPF 

Subtotal 
小计 -- -- 46 -- 

13 WFDPF 
5 PDPF 5.9 
3 DOC 
7 WFDPF 

Post 
邮政车 National I国标 I 

5.9 
8 PDPF 

Subtotal 
小计 -- -- 36 -- 

Official 
办公车 National I国标 I 2.8 5 WFDPF 

Total 
总计 -- -- 127 -- 

  
 


