NASA COMMIT
Extending the success of the SMART (2002) mobile facility, COMMIT was built in 2006 as the companion in-situ observatory for studying basic chemical, optical and microphysical properties of atmospheric aerosols and trace gases. Like SMART, all COMMIT instruments are integrated in a twenty-foot weather-sealed trailer with thermostatic temperature control. The mobile laboratories can be deployed and operated together or individually. COMMIT has now been an integral part of multiple field campaigns, including 7-SEAS/BASELInE (2010-15), Asian Monsoon Years (2008-12), NAMMA (2006), and BASE-ASIA (2006).

Instruments in COMMIT are grouped into three main categories:

· Optical

· Extinction – PMex (Particle Mass Extinction monitor) – Aerodyne Research

· Measures optical extinction at three wavelengths. Reports atmospheric extinction coefficients.

· Works by measuring the amount of time spent by light as it passes through a long optical path length generated by two highly reflective mirrors.

· Scattering – Nephelometers – TSI 

· Measures aerosol light scattering and back-scattering at three wavelengths.  Reports atmospheric scattering coefficients.

· Works by illuminating light and viewing it by photomultiper tubes (PMTs) through a series of apertures against a dark light trap. 

· Absorption - Aethalometer – Magee Scientific

· Measures atmospheric absorption at seven wavelengths. Reports absorption coefficients and black carbon levels. 

· Works by measuring attenuation of light transmitted across filter tape loaded with aerosols.

· Absorption - PSAP (Particle Soot/Absorption Photometer) – Radiance Research

· Measures the optical absorption coefficient continuously, which can be used to estimate the concentration of fine soot.

· Works by measuring the change in optical transmission of a filter loaded with aerosols.

· Chemical

· Trace Gas - Gas Monitors and NOxy – Thermo Scientific and Air Quality Design

· Measure trace gas levels in the atmosphere (CO2, CO, O3, SO2, NO, NO2, NOx, NOy).

· Work by a variety of mechanisms, including UV light absorption, pulsed UV fluorescence, and IR absorption.

· Microphysical

· Particle Mass - BAMs (Beta Attenuation Monitors) – MetOne

· Measure particle mass at different size cuts, PM10 and PM2.5.

· Work by measuring attenuation of beta particles emitted by a small C-14 element across an aerosol-loaded filter tape.

· Particle Mass - TEOM (Tapered Element Oscillating Microbalance) – Thermo Scientific

· Measures particle mass at 1µm size cut, PM1.

· Works with Tapered Element Oscillating Microbalance (TEOM), a mechanism that allows for direct mass measurement. TEOM continuously measures the mass of a filter tape loaded with aerosols.

· Particle Size Distribution - APS (Aerodynamic Particle Sizer) – TSI 

· Measures size distribution of particles ranging from 0.5 to 20 microns.

· Works by accelerating particles across two laser beams and measuring travel time.

· Particle Size Distribution - SMPS (Scanning Mobility Particle Sizer) – TSI

· Measures the particle size distribution of particles ranging from 2.5nm to 1000nm.

· Works by applying a charge to particles and using electron mobility to infer particle size.

· Particle Size Distribution - FMPS (Fast Mobility Particle Sizer) – TSI

· Measures the particle size distribution of particles ranging from 5.6 to 560nm.

· Works by applying a positive charge to particles and passing them near a high-voltage electrode, which repels the particles outward where they are measured by electrometers according to the mobility.

· Cloud Particle Counts - CCN (Cloud Condensation Nuclei) Counter – Droplet Measurement Technology

· Measures cloud condensation nuclei available in an atmospheric sample.

· Works by creating supersaturated water vapor inside an internal column. Water vapor condenses onto CCN, which are countered by an optical particle counter.

· Auxiliary

· Visibility - Visibility Meter – Optical Scientific

· Measures visibility and present weather

· Works by measuring optical scintillation across two windows.

· Meteorology - Weather Transmitters – Vaisala

Measures temperature, pressure, humidity, precipitation, wind speed, and wind direction

中央大學移動式大氣環境監測整合平台
(Integrated Measurements of Pollution and Aerosol Composition & Transformation)

此監測整合平台能夠搭載於車輛進行移動，可機動部屬在空氣品質事件重要戰略位置(預計架設於東海大學近郊)。架設過程亦不需大量人力與複雜之機具、工事，開始運轉後能以較少之維護需求提供高時間解析度之連續監測資料。整合平台中目前共有15部儀器常態性搭載於本監測平台上進行觀測，其觀測參數種類涵蓋有氣象、微量氣體濃度、氣膠光學特徵 (如氣膠吸光係數、散光係數、光學厚度)、氣膠物理參數 (如PM及BC質量濃度、UFP數目濃度、氣膠粒徑分布、雲凝結核數目等)。表1詳細記載各項儀器之品牌、型號。

表1. 移動測站內建量測儀器列表
	
	儀器名稱
	型號
	功能
	偵測範圍

	微量氣體
	臭氧濃度監測儀
	API 400A
	監測臭氧濃度
	100 ppb - 10 ppm

	
	二氧化碳濃度監測儀
	ECOTECH

EC-9820T
	監測二氧化碳濃度
	0-1000 ppm

	
	一氧化碳濃度監測儀
	HORIBA

APMA-360
	監測一氧化碳濃度
	0-100 ppm

	
	二氧化硫濃度監測儀
	THERMO 43C
	監測二氧化硫濃度
	0-100 ppm

	氣膠光學
	積分式散光儀
	TSI-3563
	測量三個不同波段之氣膠散光係數
	2e-2 m-1 at 60 sec averaging time

	
	七波段碳成分吸光儀
	MAGEE AE-33
	測量七個不同波段之碳成分氣膠質量濃度
	0.01 - 100 µg/m3

	
	氣膠螢光偵測儀
	BIRAL AFS
	測量生物氣膠含量
	

	氣膠微物理
	氣膠質量濃度監測儀
	THERMO 1405-F
	測量氣膠質量濃度
	0-1e6 µg/m3

	
	電移動度粒徑分佈掃描系統
	TSI-3936
	測量氣膠電移動度粒徑分佈
	2.5-1000 nm

	
	氣動粒徑分佈儀
	TSI-3321
	測量氣膠氣動粒徑分佈
	0.5-20 µm

	
	光學粒徑分佈儀
	welas 2000
	測量氣膠光學粒徑分佈
	200 nm-100 µm

0-50000 #/cm3

	
	微粒計數儀
	TSI-3010
	測量次微米氣膠之數目濃度
	0-1000 #/cm3

	
	雲凝結核計數儀
	DMT CCN-100
	測量雲凝結核數目濃度及粒徑分佈
	6000 #/cm3 at SS<0.2

20000 #/cm3 at SS>0.3

	氣象參數
	氣象塔
	MetOne SWS
	量測基本氣象參數
	WS: 0-60 m/s

WD: 0-360 °

Temp: -40-60°C

RH: 0-100%

Pressure:600-1100 hPa

	其他
	氣膠肺部沉積表面積監測儀
	TSI-9000
	測量奈米氣膠之肺部沉積表面積
	1-2500 µm2/cc to tracheobronchial (TB)

1-10000 µm2/cc to alveolar (A)

	
	CO、CO2、CH4
	Picarro 2401
	測量CO、CO2、CH4濃度
	


監測平台是利用20呎冷凍貨櫃進行改造，其絕熱、防水、容易架設以及對各種環境電源之高相容性使得在各種氣候條件與環境電源均能夠於安置後短時間內開始執行任務。架設步驟以及各項設備之例行性維護均已文件化，並訂定標準作業程序作為數據品質保證作業 (QA/QC) 的基礎。監測平台中央架設一進氣高塔，其高度可依現場環境而選擇性架設 (高於地面 4.5、6.5或8.5公尺)，多數監測儀器之採樣氣流來自於此進氣塔。進氣塔大約以1200 LPM 大量且快速的抽入監測平台中，儀器再根據等速分流原則自中央進氣塔之氣流中取樣，多餘之氣體則由監測平台末端排出。進氣塔頂之進氣口角度、塔身尺寸以及分流速度、位置等均經由流體力學模擬，盡量減少抽樣所造成之氣膠損失。因THERMO 1405-F 氣膠質量濃度監測儀之進樣方式已有原廠設計可遵循，因此另獨立一1 ¼” 防水進樣通道，上方之粒徑篩分則根據實驗目的可選擇PM10、PM2.5或PM1。

台中移動式交通監測站

	一般監測項目
	特殊監測項目
	氣象監測項目

	懸浮微粒
	BTEX
	溫度

	細懸浮微粒
	重金屬
	濕度

	一氧化碳
	氣膠成份
	風速

	氮氧化物
	
	風向

	碳氫化合物
	
	

	二氧化硫
	
	

	臭氧
	
	


	儀器
	介紹

	(細)懸浮微粒連續自動分析儀
	貝他射線分析法

	
	經由量測β射線穿透乾淨濾紙的計數值與經過抽取樣品粉塵後的β計數值，計算差值換算出粉塵濃度。

	一氧化碳連續自動分析儀
	紅外線法

	
	利用CO會吸收4700nm左右波長的紅外線，藉由紅外線發射前與接受後的強度差異改變，去定量出空氣中CO的濃度

	氮氧化物連續自動分析儀
	化學發光法

	
	利用臭氧與一氧化氮進行氣相反應，使得一氧化氮活化成二氧化氮，二氧化氮回復較低能量狀態時，會放射出螢光，測量反應後的螢光強度便能得知濃度

	碳氫化合物連續自動分析儀
	由觸媒減化(catalytic subtraction)及火焰離子化感應器(FID)，來決定周圍空氣或惰性氣體內的總有機物或非甲烷

有機物的含量

	二氧化硫連續自動分析儀
	紫外光螢光法

	
	二氧化硫會吸收200~240nm波長的紫外光，當SO2分子吸收紫外光後會產生300~400nm波長的螢光，而產生出來的螢光總量與SO2成正比，利用此特性來分析空氣中SO2的濃度

	重金屬連續監測儀器
	X光螢光法(XRF)

	
	將X射線照射在樣品上，使樣品之原子吸收此一X射線而被激發或游離，產生內層軌域之電子空洞，然後再從外層電子遞補進到內層軌域時，釋放出特性X射線，此特性X射線之能量為兩個軌道之能階差，此能階差因元素不同而具特異性

	
	可監測之重金屬包含Sb、As、Ba、Br、Cd、Ca、Cr、Co、Cu、Fe、Pb、Hg、Mn、Ni、Se、Ag、Sn、Ti、Tl、V、Zn 等

	BTEX連續自動分析儀
	BTEX分析儀配備PID(Photo Ionization Detectors,光離子化檢測器)，搭配吸附阱及毛細管色譜柱。PID可測量離子化氣體的電荷並將其轉化為電流信號，電流被放大並顯示出濃度值。

	
	BTEX分析儀可分析空氣中的苯系化合物，包含苯( Benzene)、甲苯(Toluene)、乙苯(Ethylbenzene)、二甲苯( Xylenes M ,P,O)等

	氣膠成份監測儀
	氣狀物偵測項目: 氯化氫(HCl)、亞硝酸(HNO2)、硝酸(HNO3)、氨氣(NH3)。

	
	粒狀物離子偵測項目: NO2-、NO3-、SO42-、Na+、NH4+、K+、Mg2+、Ca2+。
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