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°<:µ:«®«4¥'ÿÉÃj3ÕÕß>Ã+::¬<°<» ¡9Àj<¬:3++·µ°µà<ß°4Ã
!#àÃ :3++°:<«8!¡µ:8° (Gravimetric) :3++!+µâ< !: (Beta Ray) :3++
!3+!ªÕ Õ8j8!¡âÃ ÕÕ ´8!jµ8Èß 0¡:§:+<j<Ã´å (Tapered Element Oscillating
Microbalance) ·j3:3++0¥:§:µ¡4  (Dichotomous) !ªìÃµâÃ ·µà:3++
39Ëßà<¬>Ã°<:À<§«<¡!¢â¡¢âÃ ¢Õß'ÿÉÃj3ÕÕß:«¡À:ïÕ'ÿÉÃj3ÕÕß¢Ã<¥0¡à!°8Ã 100
0¡§:ÕÃ (Total Suspended Particulate Matter; TSP) ·j3'ÿÉÃj3ÕÕß
¢Ã<¥0¡à!°8Ã 10 0¡§:ÕÃ (Particulate Matter with an aerodynamic
diameter less than or equal to a nominal 10 micrometers; PM10)  §ïÕ
:3++°:<«8!¡µ:8° ¥â«¬!§:ïËÕß!°Á+µ4«Õ¬à<ßÕ<°<»#Ã8¥0S:«jÿ¡ (High Volume
Air Sampler)

§yà¡ïÕ°<:µ:«®«4¥'ÿÉÃj3ÕÕß>Ã+::¬<°<» !jà¡Ã9È 0¥â:«+:«¡!3§Ã8§
«8/9°<: !§:ïËÕß¡ïÕ·j3Õÿª°:gå >Ã°<:µ:«®«4¥ TSP ·j3 PM10 ¥â«¬:3++
°:<«8!¡µ:8° :¥¬!:9¬+!:9¬ßÕ¬à<ß!ªìÃj=¥4+¢4ÈÃµÕÃ !¢â<>®ßà<¬ ·j3 3¥«°µàÕ
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µ:«® Õ+ !'Ñ<:3«4ß ·j3ª:3!¡8Ã "<Ã°<:gåªíbÀ<'ÿÉÃj3ÕÕß>Ã+::¬<°<»
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 à«Ã39Ë 2 §«<¡:yâæïÈÃ><Ã

2.1 ºj°:33+¢Õß'ÿÉÃj3ÕÕß>Ã+::¬<°<»

2.2 ¡<µ:><Ã'ÿÉÃj3ÕÕß>Ã+::¬<°<»:¥¬34Ë«0ª¢Õßª:3!3»03¬

2.3 Àj4°°<:µ:«®«4¥'ÿÉÃj3ÕÕß>Ã+::¬<°<» :3++°:<«8!¡µ:8° (Gravimetric)

¥â«¬!§:ïËÕß!°Á+µ4«Õ¬à<ßÕ<°<»#Ã8¥0S:«jÿ¡ (High Volume Air Sampler)

 à«Ã39Ë 3 °<:µ:«®«4¥'ÿÉÃj3ÕÕß¢Ã<¥0¡à!°8Ã 100 0¡§:ÕÃ (TSP)

3.1 °<:!µ:9¬¡°<:

3.2 °<:!°Á+µ4«Õ¬à<ß

3.3 °<:«8!§:<3Àåµ4«Õ¬à<ß

 à«Ã39Ë 4 °<:µ:«®«4¥'ÿÉÃj3ÕÕß¢Ã<¥0¡à!°8Ã 10 0¡§:ÕÃ (PM10)
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 à«Ã39Ë 5 ¿<§ºÃ«°

1 ¡<µ:><Ã§ÿg¿<æÕ<°<»>Ã+::¬<°<»:¥¬34Ë«0ª =À:4+ª:3!3»03¬

2 ·++øÕ:å¡+4Ã3÷°ºj°<:ª:4+!39¬+·j3°<:§=Ã«gÀ<Õ4µ:<°<:0Àj¢ÕßÕ<°<»

 =À:4+!§:ïËÕß!°Á+µ4«Õ¬à<ß TSP 39Ë0¡à¡9Õÿª°:gå§«+§ÿ¡Õ4µ:<°<:0Àj¢ÕßÕ<°<»

3 ·++øÕ:å¡+4Ã3÷°ºj°<:ª:4+!39¬+·j3°<:§=Ã«gÀ<Õ4µ:<°<:0Àj¢ÕßÕ<°<»

 =À:4+!§:ïËÕß!°Á+µ4«Õ¬à<ß TSP ·j3 PM10 39Ë¡9Õÿª°:gå§«+§ÿ¡Õ4µ:<°<:0Àj
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 à«Ã39Ë 1 +3Ã=

'ÿÉÃj3ÕÕß>Ã+::¬<°<»!ªìÃªíbÀ<¡jæ8&3<ßÕ<°<»39Ë =§4b39Ë ÿ¥
¢Õß°:ÿß!3æ¡À<Ã§: ·j3!¡ïÕß>Àbà¢Õßª:3!3» :¥¬!©æ<3'ÿÉÃj3ÕÕß
¢Ã<¥!jÁ° À:ïÕ'ÿÉÃj3ÕÕß¢Ã<¥0¡à!°8Ã 10 0¡§:ÕÃ (PM10) À<°æ+§à<!°8Ã
¡<µ:><Ã§ÿg¿<æÕ<°<» ®3 àßºj°:33+µàÕ:3++3<ß!¥8ÃÀ<¬>®¢Õß
ª:3#<#Ã :¥¬!©æ<3ºyâ39ËÕ¬yà>Ã°jÿà¡! 9Ë¬ß 0¥â·°à !¥Á° ºyâ yßÕ<¬ÿ ·j3ºyâ39Ë¡9
::§ª:3®=µ4«!°9Ë¬«°4+:3++3<ß!¥8ÃÀ<¬>®Õ¬yà·jâ« ®3!ªìÃºyâ39Ë0¥â:4+ºj°:33+
0¥âßà<¬

°8®°::¡°<:µ8¥µ<¡µ:«® Õ+§ÿg¿<æ 8Ëß·«¥jâÕ¡¥â<ÃÕ<°<»!ªìÃ
ªí®®4¬39Ë =§4b>Ã°<:«<ß·ºÃ°<:®4¥°<:§ÿg¿<æÕ<°<»39Ë¡9ª:3 83/8¿<æ :¥¬
¢âÕ¡yj§ÿg¿<æÕ<°<»39Ë0¥â <¡<:"Ã=0ª°=ÀÃ¥¡<µ:°<:>Ã°<:·°â 0¢ªíbÀ<
°<:ªÑÕß°4Ã ·j3j¥ºj°:33+39Ë!°8¥®<°ªíbÀ<¡jæ8&3<ßÕ<°<»µàÕ0ª

¥4ßÃ4ÈÃ °<:!º¬·æ:à§«<¡:yâ§«<¡!¢â<>®!°9Ë¬«°4+°<:µ:«®«4¥'ÿÉÃj3ÕÕß
>Ã+::¬<°<»>Àâ·°à!®â<ÀÃâ<39ËºyâªØ8+4µ8ß<Ã34Èß¿<§:4> !Õ°#Ã ·j3ºyâ39Ë Ã>®34Ë«0ª
®3!ªìÃ°<: àß! :8¡>Àâ¡9°8®°::¡°<:µ8¥µ<¡µ:«® Õ+§ÿg¿<æ 8Ëß·«¥jâÕ¡
¥â<ÃÕ<°<»!æ8Ë¡¢÷ÈÃ  àßºj>Àâ°<:!'Ñ<:3«4ß ·j3µ8¥µ<¡µ:«® Õ+ "<Ã°<:gå
§ÿg¿<æÕ<°<»¢Õßª:3!3» ¡9ª:3 83/8¿<æ¡<°¬8Ëß¢÷ÈÃ
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 à«Ã39Ë 2 §«<¡:yâæïÈÃ><Ã

'ÿÉÃj3ÕÕß>Ã+::¬<°<» !ªìÃÕÃÿ¿<§¡934Èß!ªìÃ¢Õß·¢Áß·j3¢Õß!Àj«
÷́Ëß·æ:à°:3®<¬Õ¬yà>ÃÕ<°<» :¥¬34Ë«0ª¡9¢Ã<¥·µ°µà<ß°4Ãµ4Èß·µà 0.0002

0¡§:ÕÃ (¢Ã<¥>°jâ!§9¬ß°4+:¡!j°ÿj¢Õß  <:) ®Ã"÷ß¢Ã<¥>Àbà°«à< 500
0¡§:ÕÃ 'ÿÉÃj3ÕÕß¢Ã<¥>Àbà <¡<:"·¢«ÃjÕ¬Õ¬yà>Ã+::¬<°<» 2-3 Ã<39
®3µ°jß yàæïÈÃ¥â«¬·:ß¥÷ß¥y¥¢Õß:j° ·j3·:ßj¡ 'ÿÉÃj3ÕÕß39Ë·¢«ÃjÕ¬Õ¬yà
>ÃÕ<°<»0¥âÃ<Ã¡4°!ªìÃ'ÿÉÃj3ÕÕß¢Ã<¥0¡à!°8Ã 10 0¡§:ÕÃ (PM10) !ÃïËÕß®<°
¡9§«<¡!:Á«>Ã°<:µ°jß yàæïÈÃµË= À<°¡9·:ß°:33=®<°¿<¬ÃÕ°!¢â<¡<!°9Ë¬«¢âÕß
!#àÃ °<:0Àj!«9¬Ã¢ÕßÕ<°<» ·j3°:3· j¡ !ªìÃµâÃ ®33=>Àâ <¡<:"
·¢«ÃjÕ¬Õ¬yà>ÃÕ<°<»0¥âÃ<Ã¡<°¢÷ÈÃ

·Àjàß°=!Ã8¥¢Õß'ÿÉÃj3ÕÕß>Ã+::¬<°<» :¥¬34Ë«0ª®3·+àß!ªìÃ 2 ª:3!¿3

1) 'ÿÉÃj3ÕÕß39Ë!°8¥¢÷ÈÃµ<¡/::¡#<µ8 0¥â·°à ¥8Ã 3:<¬ À8Ã j3ÕÕß0ÕÃÈ=
!¢¡à<§«4Ã®<°0øªÉ< ·j3j3ÕÕß!°jïÕ®<°ÃÈ=33!j

2) 'ÿÉÃj3ÕÕß39Ë!°8¥®<°°8®°::¡39Ë¡Ãÿ&¬å :â<ß¢÷ÈÃ 0¥â·°à
g 'ÿÉÃ®<°°<:§¡Ã<§¡¢Ã àß·j3°<:®:<®: !#àÃ 'ÿÉÃ¥8Ã 3:<¬ 39Ë

øÿÑß°:3®<¬¢g3:"«8Ëß ·j3!¢¡à<®<°°<:!º<0À¡â¢Õß!§:ïËÕß¬Ãµå¥9!´j !ªìÃµâÃ
g 'ÿÉÃ®<°°<:°àÕ :â<ß !#àÃ °àÕ :â<ßÕ<§<: "ÃÃ ·j3°<::ïÈÕ"ÕÃ

!ªìÃµâÃ
g 'ÿÉÃ®<°°<:ª:3°Õ+°<:Õÿµ <À°::¡ !#àÃ °<:3=ªyÃ´9!¡Ãµå

°<::¡à+¥À:ïÕ¬àÕ¬À8Ã ·j3ÕïËÃÊ !ªìÃµâÃ
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2.1 ºj°:33+¢Õß'ÿÉÃj3ÕÕß>Ã+::¬<°<»

g ºj°:33+µàÕ ÿ¢¿<æÕÃ<¡4¬

À<°¡9°<:À<¬>®!Õ<'ÿÉÃj3ÕÕß39Ëª3ªÃ>ÃÕ<°<»!¢â<0ª>Ã:3++
3<ß!¥8ÃÀ<¬>® 'ÿÉÃj3ÕÕß39Ë¡9¢Ã<¥>Àbà°«à< 15 0¡§:ÕÃ ®3"y°¥4°®4+39Ë
:3++3<ß!¥8ÃÀ<¬>® à«ÃµâÃ >Ã à«Ã¢Õß®¡y°·j3j=§Õ ´÷Ëß®3"y°¢4+ÕÕ°¡<
æ:âÕ¡°4+! ¡À3  à«Ã'ÿÉÃj3ÕÕß¢Ã<¥0¡à!°8Ã 10 0¡§:ÕÃ (PM10) ®3!ªìÃ
Õ4Ãµ:<¬µàÕ ÿ¢¿<æÕÃ<¡4¬¢Õß¡Ãÿ&¬å !æ:<3 <¡<:"·3:°µ4«j÷°!¢â<0ª"÷ß
:3++3<ß!¥8ÃÀ<¬>® à«Ãjà<ß!¢â<0ª>Ã!ÃïÈÕ!¬ïËÕªÕ¥ ·j3Ã= <:Õ4Ãµ:<¬!¢â< yà
:à<ß°<¬ :¥¬°jÿà¡! 9Ë¬ß39Ë0¥â:4+ºj°:33+0¥âßà<¬ 0¥â·°à !¥Á° ºyâ yßÕ<¬ÿ ·j3ºyâ39Ë
¡9 ::§ª:3®=µ4«!°9Ë¬«°4+:3++3<ß!¥8ÃÀ<¬>®Õ¬yà·jâ« !#àÃ ºyâªÉ«¬::§ªÕ¥
0¢âÀ«4¥>Àbà ·j3::§Àï¥ !ªìÃµâÃ

g ºj°:33+µàÕ34»Ã«8 4¬

'ÿÉÃj3ÕÕß®3j¥§«<¡ <¡<:">Ã°<:¡Õß!ÀÁÃ !ÃïËÕß®<°'ÿÉÃj3ÕÕß>Ã
+::¬<°<»39Ë!ªìÃ34Èß¢Õß·¢Áß·j3¢Õß!Àj« <¡<:"¥y¥ 4́+ ·j3À4°!À· ß0¥â
3=>Àâ34»Ã«8 4¬>Ã°<:¡Õß!ÀÁÃj¥jß 34ÈßÃ9È¢÷ÈÃÕ¬yà°4+¢Ã<¥ §«<¡ÀÃ<·ÃàÃ
·j3Õß§åª:3°Õ+3<ß!§¡9¢Õß'ÿÉÃj3ÕÕßÃ4ÈÃ

g ºj°:33+µàÕ«4µ"ÿ ·j3 8Ëß°àÕ :â<ß

!ÃïËÕß®<°'ÿÉÃj3ÕÕß>Ã+::¬<°<»¡9§ÿg ¡+4µ83<ß°<¬¿<æ·j3
3<ß!§¡939Ëµà<ß°4Ã  <¡<:" àßºj°:33+µàÕ«4µ"ÿ·j3 8Ëß°àÕ :â<ß0¥â !#àÃ
°<: ÷°°:àÕÃ¢Õß:jÀ3 °<:3=j<¬º8«ÀÃâ<¢Õß 8Ëß°àÕ :â<ß °<:! ïËÕ¡§ÿg¿<æ
¢Õßºjß<Ã3<ß»8jª3 ·j3§«<¡ °ª:°!jÕ3!3Õ3¢Õß«4µ"ÿ !ªìÃµâÃ
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2.2 ¡<µ:><Ã'ÿÉÃj3ÕÕß>Ã+::¬<°<»:¥¬34Ë«0ª¢Õßª:3!3»03¬

°<:µ:«®«4¥'ÿÉÃj3ÕÕß>Ã+::¬<°<» µ<¡¡<µ:><Ã§ÿg¿<æÕ<°<»
>Ã+::¬<°<»:¥¬34Ë«0ª =À:4+ª:3!3»03¬ (¿<§ºÃ«° 1) ®=!ªìÃµâÕß3=
§«<¡!¢â<>®>Ã§à<¡<µ:><Ã'ÿÉÃj3ÕÕß>Ã+::¬<°<»:¥¬34Ë«0ª g #à«ß!«j<ÀÃ÷Ëß
!«j<>¥ ·j3«8/9°<:µ:«®«4¥ !æïËÕªÑÕß°4Ã§«<¡º8¥æj<¥>Ã°<:µ:«®«4¥ ·j3
«8!§:<3Àåºj°<:µ:«®«4¥0¥â

1. §à<¡<µ:><Ã'ÿÉÃj3ÕÕß>Ã+::¬<°<»:¥¬34Ë«0ª

1.1) §à<!©j9Ë¬¢Õß'ÿÉÃj3ÕÕß:«¡À:ïÕ'ÿÉÃj3ÕÕß¢Ã<¥0¡à!°8Ã 100 0¡§:ÕÃ
(Total Suspended Particulate Matter; TSP) >Ã!«j< 24 #4Ë«:¡ß ®3µâÕß
0¡à!°8Ã 0.33 ¡8jj8°:4¡µàÕjy°+<»°å!¡µ: ·j3>Ã!«j< 1 ªï ®3µâÕß0¡à!°8Ã 0.10
¡8jj8°:4¡µàÕjy°+<»°å!¡µ:

1.2) §à<!©j9Ë¬¢Õß'ÿÉÃj3ÕÕß¢Ã<¥0¡à!°8Ã 10 0¡§:ÕÃ (Particulate Matter
with an aerodynamic diameter less than or equal to a nominal
10 micrometers; PM10) >Ã!«j< 24 #4Ë«:¡ß ®3µâÕß0¡à!°8Ã 0.12 ¡8jj8°:4¡
µàÕjy°+<»°å!¡µ: ·j3>Ã!«j< 1 ªï ®3µâÕß0¡à!°8Ã 0.05 ¡8jj8°:4¡µàÕ
jy°+<»°å!¡µ:

2. «8/9°<:µ:«®«4¥

°<:«4¥À<§à<!©j9Ë¬¢Õß'ÿÉÃj3ÕÕß:«¡À:ïÕ'ÿÉÃj3ÕÕß¢Ã<¥0¡à!°8Ã
100 0¡§:ÕÃ ·j3'ÿÉÃj3ÕÕß¢Ã<¥0¡à!°8Ã 10 0¡§:ÕÃ >Ã!«j< 24 #4Ë«:¡ß
À:ïÕ >Ã!«j< 1 ªï >Àâ>#â«8/9°<:µ:«®«4¥µ<¡:3++°:<«8!¡µ:8° (Gravimetric)
À:ïÕ:3++ÕïËÃ39Ë°:¡§«+§ÿ¡¡jæ8&!ÀÁÃ#Õ+ !#àÃ :3++!+µâ< !: (Beta Ray)
:3++!3+!ªÕ Õ8j8!¡âÃ ÕÕ ´8!jµ8Èß 0¡:§:+<j<Ã´å (Tapered Element
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Oscillating Microbalance) ·j3:3++0¥:§:µ¡4  (Dichotomous) !ªìÃµâÃ
>Ã°<:«4¥À<§à<!©j9Ë¬¢Õß'ÿÉÃj3ÕÕß>Ã+::¬<°<»Ã4ÈÃ >Àâ3=°<:µ:«®«4¥>Ã
+::¬<°<»34Ë«Ê 0ª :¥¬®3µâÕß yß®<°æïÈÃ¥8ÃÕ¬à<ßÃâÕ¬ 1.50 !¡µ: ·µà0¡à!°8Ã
6 !¡µ:

2.3 Àj4°°<:µ:«®«4¥'ÿÉÃj3ÕÕß>Ã+::¬<°<» :3++°:<«8!¡µ:8°

(Gravimetric) ¥â«¬!§:ïËÕß!°Á+µ4«Õ¬à<ßÕ<°<»#Ã8¥0S:«jÿ¡

(High Volume Air Sampler)

:3++°:<«8!¡µ:8° (Gravimetric) À¡<¬§«<¡«à< °<:«4¥§à<'ÿÉÃj3ÕÕß
:¥¬¥y¥Õ<°<»ºà<Ã·ºàÃ°:Õß ÷́Ëß¡9ª:3 83/8¿<æ>Ã°<:°:Õß'ÿÉÃj3ÕÕß
¢Ã<¥ 0.3 0¡§:ÕÃ (Micron) 0¥â:âÕ¬j3 99 ·jâ«À<ÃÈ=ÀÃ4°'ÿÉÃj3ÕÕß®<°
·ºàÃ°:ÕßÃ4ÈÃ

Àj4°°<:µ:«®«4¥'ÿÉÃj3ÕÕß:«¡À:ïÕ'ÿÉÃj3ÕÕß¢Ã<¥0¡à!°8Ã 100 0¡§:ÕÃ (TSP)

1. !§:ïËÕß!°Á+µ4«Õ¬à<ßÕ<°<»#Ã8¥0S:«jÿ¡ ¥y¥Õ<°<»®=Ã«ÃÀÃ÷Ëß39Ë«4¥
ª:8¡<µ:·ÃàÃÕÃ !¢â< yà#àÕß3<ß!¢â<Õ<°<» ·j3ºà<Ã°:3¥<&°:Õß µjÕ¥#à«ß
°<:!°Á+µ4«Õ¬à<ß 24 #4Ë«:¡ß :¥¬°:3¥<&°:Õß39Ë>#â®3µâÕß¡9ª:3 83/8¿<æ
>Ã°<:°:Õß'ÿÉÃj3ÕÕß¢Ã<¥ 0.3 0¡§:ÕÃ 0¥âÕ¬à<ßÃâÕ¬:âÕ¬j3 99

2. #4ËßÃÈ=ÀÃ4°°:3¥<&°:Õß (Àj4ß®<°Õ+°:3¥<&°:Õß!æïËÕ0jà§«<¡#ïÈÃ
·jâ«) 34Èß°àÕÃ·j3Àj4ß!°Á+µ4«Õ¬à<ß !æïËÕÀ<ÃÈ=ÀÃ4° ÿ3/8 (¡«j) ¢Õß'ÿÉÃj3ÕÕß
:¥¬ª:8¡<µ:34ÈßÀ¡¥39Ë >#â >Ã°<:!°Á+µ4«Õ¬à<ßµâÕßª:4+·°â§à<µ<¡ ¿<«3
¡<µ:><Ã39Ë ÕÿgÀ¿y¡8 25 Õß»<!´j!´9¬  ·j3§«<¡°¥¢ÕßÕ<°<» 760
¡8jj8!¡µ:ª:Õ3
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Àj4°°<:µ:«®«4¥'ÿÉÃj3ÕÕß¢Ã<¥0¡à!°8Ã 10 0¡§:ÕÃ (PM10)

1. !§:ïËÕß!°Á+µ4«Õ¬à<ßÕ<°<»#Ã8¥0S:«jÿ¡ ¥y¥Õ<°<»>Ã+::¬<°<»¥â«¬
Õ4µ:<°<:0Àj§ß39Ë!¢â< yà#àÕß3<ß!¢â<Õ<°<»39Ë0¥â:4+°<:ÕÕ°·++æ8!»&!æïËÕ>Àâ
 <¡<:"§4¥¢Ã<¥¢Õß'ÿÉÃj3ÕÕß¢Ã<¥0¡à!°8Ã 10 0¡§:ÕÃ 39Ë·¢«ÃjÕ¬Õ¬yà>Ã
+::¬<°<»ÕÕ°¡< ·j3"y°:«+:«¡0«â+Ã°:3¥<&°:Õß µjÕ¥#à«ß!«j<°<:
!°Á+µ4«Õ¬à<ß (24 #4Ë«:¡ß)

2. #4ËßÃÈ=ÀÃ4°°:3¥<&°:Õß (Àj4ß®<°Õ+°:3¥<&°:Õß!æïËÕ0jà§«<¡#ïÈÃ·jâ«)
34Èß°àÕÃ·j3Àj4ß!°Á+µ4«Õ¬à<ß !æïËÕÀ<ÃÈ=ÀÃ4° ÿ3/8 (¡«j) ¢Õß PM10 39Ë!°Á+
:«+:«¡0¥â :¥¬ª:8¡<µ:Õ<°<»34ÈßÀ¡¥39Ë>#â>Ã°<:!°Á+µ4«Õ¬à<ßµâÕßª:4+·°â§à<
µ<¡ ¿<«3¡<µ:><Ã 39ËÕÿgÀ¿y¡8 25 Õß»<!´j!´9¬  ·j3§«<¡°¥¢ÕßÕ<°<»
760 ¡8jj8!¡µ:ª:Õ3
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 à«Ã39Ë 3 °<:µ:«®«4¥'ÿÉÃj3ÕÕß¢Ã<¥0¡à!°8Ã
100 0¡§:ÕÃ (TSP)

3.1 °<:!µ:9¬¡°<:

3.1.1 !§:ïËÕß¡ïÕ·j3Õÿª°:gå

1) !§:ïËÕß!°Á+µ4«Õ¬à<ß TSP #Ã8¥0S:«jÿ¡ (¿<æ39Ë 1) ª:3°Õ+¥â«¬

g ¡Õ!µÕ:å  =À:4+¥y¥Õ<°<»>Àâ 0Àjºà<Ã°:3¥<&°:Õß (¿<æ39Ë 2)
g !§:ïËÕß+4Ã3÷°Õ4µ:<°<:0Àj¢ÕßÕ<°<» (Recorder) (¿<æ39Ë 3)
g °:3¥<&°:<ø«ß°j¡ =À:4++4Ã3÷°Õ4µ:<°<:0Àj¢ÕßÕ<°<»

(Recorder chart) (¿<æ39Ë 4)
g Õÿª°:gå§«+§ÿ¡Õ4µ:<°<:0Àj¢ÕßÕ<°<» (Control flow device)

(¿<æ39Ë 5)
g Õÿª°:gåµ4Èß!«j<!ªî¥-ªî¥!§:ïËÕß!°Á+µ4«Õ¬à<ß (Timer) (¿<æ39Ë 6)
Õÿª°:gåÕïËÃÊ

g ¡<:åÃÕ¡8!µÕ:åÃÈ= (Manometer water) (¿<æ39Ë 7)
g +<:å:Õ¡8!µÕ:å (Barometer) (¿<æ39Ë 8)

2) !§:ïËÕß¡ïÕ·j3Õÿª°:gå>ÃÀâÕßªØ8+4µ8°<:

g !§:ïËÕß#4Ëß (Balance) 39Ë¡9§«<¡j3!Õ9¬¥ 0.1 ¡8jj8°:4¡ (¿<æ39Ë 9)
g µyâ¥y¥§«<¡#ïÈÃ (Desiccator) 39Ë¡9Õÿª°:gå«4¥§«<¡#ïÈÃ 4¡æ43/å

(Hygrometer) (¿<æ39Ë 10)
g  <:¥y¥§«<¡#ïÈÃ ´8j8°< !®j (Silica gel) (¿<æ39Ë 11)
g §9¡§9+ª<°·+Ã (Forcep) !§jïÕ+¥â«¬ Teflon (¿<æ39Ë 12)
g "ÿß¡ïÕ0«Ã8j 0¡à¡9·ªÑß (Vinyl non powdered gloves)

 =À:4+À¬8+®4+°:3¥<&°:Õß (¿<æ39Ë 13)
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g "ÿßæj< µ8°´8ª  =À:4++::®ÿ°:3¥<&°:Õß (¿<æ39Ë 14)
g ´Õß°:3¥<& 9ÃÈ=µ<j  =À:4++::®ÿ°:3¥<&°:Õß :¥¬¡9:<¬j3!Õ9¬¥

 =À:4++4Ã3÷°¢âÕ¡yj¿<§ Ã<¡ ·j3ºj°<:§=Ã«g (¿<æ39Ë 15)
g !§:ïËÕßª:334+À¡<¬!j¢°:3¥<&°:Õß (Running number)

(¿<æ39Ë 16)
g °:3¥<&°:Õß>¬·°â« (Glass fiber filter) ¢Ã<¥ 8 x 10 Ã8È«

(¿<æ39Ë 17)

3.1.2 °<:!µ:9¬¡°:3¥<&°:Õß

1) µ:«® Õ+§«<¡ ¡+y:gå¢Õß°:3¥<&°:Õß

g >#â°:3¥<&°:Õß>¬·°â« (Glass fiber filter) ¢Ã<¥ 8 x 10 Ã8È«
>Ã°<:!°Á+µ4«Õ¬à<ß TSP

g µ:«®¥y§«<¡0¡à ¡+y:gå¢Õß°:3¥<&°:Õß !#àÃ :Õ¬©9°¢<¥ :yæ:ÿÃ
 9¢Õß°:3¥<&°:Õß39Ë!ªj9Ë¬Ã0ª ·j3°:3¥<&°:Õß0¡à!:9¬+! ¡Õ°4Ã !ªìÃµâÃ
À<°æ+«à<°:3¥<&°:Õß¡9§«<¡+°æ:àÕß¥4ß°jà<« ®30¡àÃ=¡<>#â!°Á+µ4«Õ¬à<ß

g °=ÀÃ¥:À4 À¡<¬!j¢°:3¥<&°:Õß :¥¬°=ÀÃ¥!ªìÃµ4«!j¢!æïËÕ
· ¥ß:<¬j3!Õ9¬¥¢Õß°:3¥<&°:Õß !#àÃ ªï39Ë>#â°:3¥<&°:Õß #Ã8¥¢Õß
°:3¥<&°:Õß ·j3!j¢:À4 ¢Õß°:3¥<&°:Õß !ªìÃµâÃ

g ª:334+:À4 À¡<¬!j¢°:3¥<&°:Õß¥â«¬!§:ïËÕßª:334+À¡<¬!j¢
jß+Ã¥â<ÃÀj4ß°:3¥<&°:Õß (¥â<Ã39Ë0¡à>#â!°Á+µ4«Õ¬à<ß)

2)  °<:Õ+°:3¥<&°:Õß°àÕÃ!°Á+µ4«Õ¬à<ß

g  ¿<«3·«¥jâÕ¡ =À:4+°<:Õ+°:3¥<&°:Õß°àÕÃ!°Á+µ4«Õ¬à<ß
- §«<¡#ïÈÃ 4¡æ43/åÃâÕ¬°«à< 50% :¥¬§«+§ÿ¡0¡à>Àâ!ªj9Ë¬Ã·ªjß

!°8Ã + 5%
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- ÕÿgÀ¿y¡8ÀâÕß:3À«à<ß 15-30 Õß»<!´j!´9¬  :¥¬§«+§ÿ¡0¡à>Àâ
!ªj9Ë¬Ã·ªjß!°8Ã + 3 Õß»<!´j!´9¬ 

g °àÕÃÕ+°:3¥<&°:Õß >Àâ3=§«<¡ 3Õ<¥µyâ¥y¥§«<¡#ïÈÃ3ÿ°§:4Èß
g Ã=´8j8°<!®j > à>Ãµyâ¥y¥§«<¡#ïÈÃ (´8j8°<!®j39Ë¥y¥§«<¡#ïÈÃ0«â¡<°Ê

®3!ªj9Ë¬Ã®<° 9ÃÈ=!ß8Ã!ªìÃ 9¡à«ß  <¡<:"Ã=0ªÕ+39ËÕÿgÀ¿y¡8 150-170
Õß»<!´j!´9¬  ª:3¡<g 1-2 #4Ë«:¡ß !æïËÕÃ=°j4+¡<>#â>À¡à0¥â)

g «<ß°:3¥<&°:Õß+Ã#4ÈÃ«<ß¢Õßµyâ¥y¥§«<¡#ïÈÃ :¥¬Àß<¬¥â<Ã39Ë>#â!°Á+
µ4«Õ¬à<ß¢÷ÈÃ

g Õ+°:3¥<&°:Õß Õ¬à<ßÃâÕ¬ 24 #4Ë«:¡ß
g !¡ïËÕ§:+ 24 #4Ë«:¡ß > à°:3¥<&°:Õß>Ã"ÿß 8́ª ·j3!°Á+0«â >Ã

µyâ¥y¥§«<¡#ïÈÃÕ9° 2-3 #4Ë«:¡ß !æïËÕ>Àâ¡9°<:¥y¥§«<¡#ïÈÃ>Ã"ÿß´8ªÕ9°§:4Èß
¢âÕ§«::3«4ß À<°µâÕßÃ=°:3¥<&°:Õß0ª«8!§:<3Àå:jÀ3µàÕ0ª 0¡à§«:>#â

§9¡#Ã8¥39Ë!ªìÃ:jÀ3®4+°:3¥<&°:Õß !æ:<3Õ<®!°8¥°<:ªÃ!ªóôÕÃ0¥â

3) °<:#4ËßÃÈ=ÀÃ4°°:3¥<&°:Õß°àÕÃ!°Á+µ4«Õ¬à<ß

g !ªî¥!§:ïËÕß#4Ëß38Èß0«â Õ¬à<ßÃâÕ¬ 2 #4Ë«:¡ß
g ª:4+!§:ïËÕß#4Ëß>Àâ!ªìÃ 0.0000 °:4¡ (3»Ã8¬¡ 4 µ=·ÀÃàß)
g ª:4+!39¬+!§:ïËÕß#4Ëß¥â«¬µÿâ¡ÃÈ=ÀÃ4°¡<µ:><Ã :¥¬ÃÈ=ÀÃ4°µÿâ¡¡<µ:><Ã

®3µâÕß·µ°µà<ß®<°ÃÈ=ÀÃ4°!¥8¡0¡à!°8Ã 0.5 ¡8jj8°:4¡ À<°·µ°µà<ß®<°Ã9È
>Àâ¬°!j8°°<:#4Ëß>Ã«4ÃÃ4ÈÃ

g Ã=°:3¥<&°:Õß39Ëºà<Ã°<:Õ+·jâ«¡<#4ËßÃÈ=ÀÃ4°
g +4Ã3÷°ÃÈ=ÀÃ4°°:3¥<&°:Õßjß+Ã"ÿß´8ª ·j3´Õß°:3¥<& 9ÃÈ=µ<j

¥â«¬ª<°°<
g > à°:3¥<&°:Õß>Ã"ÿß´8ª ·j3Ã="ÿß´8ª¥4ß°jà<«æ:âÕ¡°4+·Ã+

°:3¥<&°:<ø«ß°j¡ =À:4++4Ã3÷°Õ4µ:<°<:0Àj¢ÕßÕ<°<» > à0«â>Ã´Õß
°:3¥<& 9ÃÈ=µ<j !æïËÕ!µ:9¬¡ =À:4+!°Á+µ4«Õ¬à<ß>Ã¿<§ Ã<¡µàÕ0ª
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3.2 °<:!°Á+µ4«Õ¬à<ß

3.2.1 °=ÀÃ¥®ÿ¥!°Á+µ4«Õ¬à<ß TSP >Ã+::¬<°<»

°<:°=ÀÃ¥®ÿ¥!°Á+µ4«Õ¬à<ß TSP >Ã+::¬<°<» :¥¬34Ë«0ª®3°=ÀÃ¥
>Àâ#àÕß3<ß!¢â<Õ<°<»¢Õß!§:ïËÕß!°Á+µ4«Õ¬à<ß  yß®<°æïÈÃ¥8ÃÕ¬à<ßÃâÕ¬ 1.50 !¡µ:
·µà0¡à!°8Ã 6 !¡µ: ´÷Ëß¡<°æÕ39Ë®30¡à¥y¥!Õ<'ÿÉÃj3ÕÕß®<°æïÈÃ!¢â<0ª¥â«¬ 34ÈßÃ9È
µâÕß§=Ã÷ß"÷ßµ=·ÀÃàß39Ë§<¥°<:gå«à<®3!°8¥¡jæ8& yß ÿ¥ µ=·ÀÃàß¢Õßºyâ39Ë0¥â
:4+ºj°:33+ ·j3§«<¡!ªìÃ0ª0¥â>Ã3<ßªØ8+4µ8

Àj4°!°g±å34Ë«0ª>Ã°<:!jïÕ°®ÿ¥µ8¥µ4Èß!§:ïËÕß!°Á+µ4«Õ¬à<ß TSP ¡9¥4ßÃ9È

g §«:µ8¥µ4Èß!§:ïËÕß!°Á+µ4«Õ¬à<ß>ÀâÀà<ß®<°°4Ã <¥Õ¬à<ßÃâÕ¬ 2 !¡µ:
·j3Õ¬à<ßÃâÕ¬ 10 !¡µ: °:g9¡9µâÃ0¡â!ªìÃ 8Ëß°9¥¢«<ß

g #àÕß3<ß!¢â<Õ<°<»¢Õß!§:ïËÕß!°Á+µ4«Õ¬à<ß §«:Õ¬yàÀà<ß®<° 8Ëß°9¥¢«<ß
!#àÃ Õ<§<: Õ¬à<ßÃâÕ¬ 2 !3à<¢Õß§«<¡ yß¢Õß 8Ëß°9¥¢«<ß39Ë:ºjà!ÀÃïÕ#àÕß
3<ß!¢â<Õ<°<»Ã4ÈÃ

g >Ã:4»¡9 270 Õß»< :Õ+#àÕß3<ß!¢â<Õ<°<» µâÕß0¡à¡9Õ30:°9¥¢«<ß
°<:0Àj¢ÕßÕ<°<»

g !§:ïËÕß!°Á+µ4«Õ¬à<ß0¡à§«:Õ¬yà>°jâ+:8!«g39Ë¡9ªjàÕß!µ<ÀjÕ¡:jÀ3 À:ïÕ
!µ<!º<¢¬3

g "â<µâÕß°<:µ:«®«4¥ TSP ®<°¬<Ãæ<ÀÃ3 >Àâµ8¥µ4Èß!§:ïËÕß!°Á+µ4«Õ¬à<ß
>°jâ"ÃÃ39Ë¡9:"µ8¥¡<°39Ë ÿ¥ ·j3>Ã"ÃÃ39Ë§<¥«à<®3¡9§«<¡!¢â¡¢âÃ¢Õß TSP  yß

3.2.2 °<:ª:4+!39¬+!§:ïËÕß!°Á+µ4«Õ¬à<ß TSP #Ã8¥0S:«jÿ¡

!§:ïËÕß!°Á+µ4«Õ¬à<ß TSP #Ã8¥0S:«jÿ¡ ®3¡9 2 ª:3!¿3 §ïÕ !§:ïËÕß
!°Á+µ4«Õ¬à<ß TSP #Ã8¥0S:«jÿ¡ 39Ë0¡à¡9Õÿª°:gå§«+§ÿ¡°<:0Àj¢ÕßÕ<°<»
·j3!§:ïËÕß!°Á+µ4«Õ¬à<ß TSP #Ã8¥0S:«jÿ¡ 39Ë¡9Õÿª°:gå§«+§ÿ¡°<:0Àj¢Õß
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Õ<°<» (Volumetric Flow Controller; VFC) >Ã°<:ª:4+!39¬+!§:ïËÕß!°Á+
µ4«Õ¬à<ß¥4ß°jà<« ®3¥=!Ã8Ã°<:ª:4+!39¬+¥â«¬#ÿ¥ª:4+!39¬+Õ4µ:<°<:0Àj¢Õß
Õ<°<»39Ëºà<Ã°<:ª:4+!39¬+°4+¡<µ:><Ãª>¡¿y¡8 (Primary standard) ·j3
0¥â:4+°<::4+:Õß®<°ºyâºj8µ·jâ« 39Ë!:9¬°«à< #ÿ¥ª:4+!39¬+ Orifice flow rate
transfer standard À:ïÕ Calibration orifice :¥¬ #ÿ¥ª:4+!39¬+ Orifice
¡9Õÿª°:gåª:3°Õ+39Ë =§4b 0¥â·°à

1. Orifice !ªìÃ°:3+Õ°:jÀ3 ! âÃºà<Ã»yÃ¬å°j<ß 7.6 !´Ãµ8!¡µ:
¬<« 15.9 !´Ãµ8!¡µ: ¡9:y!ªî¥39Ëªj<¬¥â<ÃÀÃ÷Ëß ¢Ã<¥! âÃºà<Ã»yÃ¬å°j<ß 5.1
!´Ãµ8!¡µ: (¿<æ39Ë 18)

2. Resistance plates !ªìÃ·ºàÃµâ<Ã3<Ã°<:0Àj¢ÕßÕ<°<»
®=Ã«Ã 5 ·ºàÃ ·µàj3·ºàÃ ¡9®=Ã«Ã:y!ªî¥µà<ß°4Ã µ4Èß·µà 5, 7, 10, 13 ·j3 18 :y
À:ïÕ 10, 13, 18, 22 ·j3 24 :y (¿<æ39Ë 19)

1) °<:ª:4+!39¬+!§:ïËÕß!°Á+µ4«Õ¬à<ß TSP 39Ë 0¡à¡9Õÿª°:gå§«+§ÿ¡°<:0Àj

¢ÕßÕ<°<»

°<:ª:4+!39¬+!§:ïËÕß!°Á+µ4«Õ¬à<ß TSP #Ã8¥Ã9È !ªìÃ°<:ª:4+!39¬+
!§:ïËÕß«4¥Õ4µ:<°<:0Àj¢ÕßÕ<°<» =À:4+!§:ïËÕß!°Á+µ4«Õ¬à<ß ¥â«¬#ÿ¥ª:4+!39¬+
Orifice 39Ë¡9¢4ÈÃµÕÃ°<:ª:4+!39¬+ ¥4ßÃ9È

1.1 µ:«® Õ+°<::4Ë«0Àj¢ÕßÕ<°<»
g !ªî¥'<+Ã¢Õß!§:ïËÕß!°Á+µ4«Õ¬à<ß §j<¬ÃÁÕµ39Ë¬÷¥·ºàÃÀÃâ<¢Õß

°:3¥<&°:Õß (Face plate) ·jâ«!Õ<·ºàÃÀÃâ<39Ë¬÷¥°:3¥<&°:Õß¥4ß°jà<«ÕÕ°
g µ8¥µ4Èß:3++°<:ª:4+!39¬+¥â«¬#ÿ¥ª:4+!39¬+ Orifice :¥¬0¡àµâÕß> à

°:3¥<&°:Õß (¿<æ39Ë 20)
g µ:«®!#Á§°<:!#ïËÕ¡µàÕ·j3°<:Õÿ¥µ4ÃÀ:ïÕÀ4°ßÕ¢Õß3àÕµàÕ :3À«à<ß

!§:ïËÕß+4Ã3÷°Õ4µ:<°<:0Àj¢ÕßÕ<°<»°4+ Pressure tap 39ËÕ¬yà¥â<Ãjà<ß¢Õß¡Õ!µÕ:å
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g > à°:3¥<&°:<ø«ß°j¡ =À:4++4Ã3÷°Õ4µ:<°<:0Àj¢ÕßÕ<°<»
g µ:«®!#Á§°<::4Ë«0Àj¢ÕßÕ<°<»34Èß:3++ :¥¬>#â'É<¡ïÕªî¥#àÕß3<ß!¢â<

Õ<°<»¢Õß Orifice ·j3>#âÃ8È«:ªÑßªî¥ªj<¬3àÕ39Ë>#â =À:4+µàÕ°4+¡<:åÃÕ¡8!µÕ:åÃÈ=
·jâ«!ªî¥¡Õ!µÕ:å

g  4ß!°µ°<::4Ë«¢ÕßÕ<°<»39Ëºà<Ã°:3+Õ°> à¡Õ!µÕ:å¥â<Ãjà<ß!§:ïËÕß
¢âÕ§«::3«4ß 0¡à§«:!ªî¥¡Õ!µÕ:å¢g339ËÕÿ¥#àÕß3<ß!¢â<Õ<°<»¢Õß Orifice

Ã<Ã!°8Ã 30 «8Ã<39 !æ:<33=>Àâ¡Õ!µÕ:å! 9¬À<¬0¥â
g ªî¥¡Õ!µÕ:å !Õ<'É<¡ïÕ39Ëªî¥#àÕß3<ß!¢â<Õ<°<»¢Õß Orifice ÕÕ° ·jâ«

µ:«®!#Á§°<:À4°ßÕÀ:ïÕ©9°¢<¥¢Õß®ÿ¥!#ïËÕ¡µàÕ°4+¡<:åÃÕ¡8!µÕ:å !ªî¥ªj<¬
3àÕ¢Õß¡<:åÃÕ¡8!µÕ:å ªjàÕ¬>ÀâÕ<°<»0Àjºà<Ã

g "â<0¡à¡9Õ<°<»:4Ë«0Àj >Àâ3=µ<¡¢4ÈÃµÕÃµàÕ0ª
1.2 ¥=!Ã8Ã°<:ª:4+!39¬+
g «<ß·ºàÃµâ<Ã3<Ã°<:0Àj¢ÕßÕ<°<»·ºàÃ·:°jß+Ã:3À«à<ß Orifice

°4+39Ë®4+°:3¥<&°:Õß :¥¬3=°<:ª:4+!39¬+Õ¬à<ßÃâÕ¬ 4 ®ÿ¥ (¿<æ39Ë 21)
g µ:«®!#Á§°<::4Ë«0Àj¢ÕßÕ<°<»34Èß:3++
g µ:«®!#Á§°<:À4°ßÕ¢Õß®ÿ¥!#ïËÕ¡µàÕ°4+¡<:åÃÕ¡8!µÕ:å À¡ÿÃ!ªî¥ªj<¬

3àÕ¢Õß¡<:åÃÕ¡8!µÕ:å ªjàÕ¬>ÀâÕ<°<»0Àjºà<Ã ·jâ« 4ß!°µÿ°<:0Àj¢Õß!Àj«
>Ã3àÕ !jïËÕÃ !°j¢Õß¡<:åÃÕ¡8!µÕ:å39Ë!ªìÃ»yÃ¬å>ÀâÕ¬yàµ:ß°4+:3¥4+¢Õß!Àj«>Ã
3àÕ ®<°Ã4ÈÃµàÕ¡<:åÃÕ¡8!µÕ:å !¢â<°4+ Orifice ·j3µàÕ!§:ïËÕß+4Ã3÷°Õ4µ:<°<:
0Àj¢ÕßÕ<°<»!¢â<°4+ Pressure tap 39ËÕ¬yà¥â<Ãjà<ß¢Õß¡Õ!µÕ:å

g +4Ã3÷°®ÿ¥!°Á+µ4«Õ¬à<ß À¡<¬!j¢!§:ïËÕß!°Á+µ4«Õ¬à<ß «4Ã39Ë ·j3ºyâªØ8+4µ8
ß<Ã0«â¥â<ÃÀj4ß¢Õß°:3¥<&°:<ø«ß°j¡ =À:4++4Ã3÷°Õ4µ:<°<:0Àj¢ÕßÕ<°<»

g !ªî¥¡Õ!µÕ:å38Èß0«â ª:3¡<g 3-5 Ã<39 Õà<Ã·j3+4Ã3÷°§à<39ËÕà<Ã0¥â
®<°¡<:åÃÕ¡8!µÕ:å¢Õß Orifice (Pressure drop;  H) +4Ã3÷°§à<39ËÕà<Ã0¥â®<°
°:3¥<&°:<ø«ß°j¡ =À:4++4Ã3÷°Õ4µ:<°<:0Àj¢ÕßÕ<°<» (I) ·j3¢âÕ¡yjÕïËÃÊ
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jß>Ã·++øÕ:å¡+4Ã3÷°¢âÕ¡yj°<:ª:4+!39¬+ !#àÃ «4Ã39Ë  "<Ã39Ë À¡<¬!j¢
!§:ïËÕß!°Á+µ4«Õ¬à<ß ÕÿgÀ¿y¡8 §«<¡°¥¢ÕßÕ<°<» ·j3À¡<¬!j¢ Orifice !ªìÃµâÃ
jß·++øÕ:å¡39Ë 1 ¿<§ºÃ«° 2.

g ªî¥¡Õ!µÕ:å «<ß·ºàÃµâ<Ã3<Ã°<:0Àj¢ÕßÕ<°<»·ºàÃÕïËÃjß0ª ·jâ«
¥=!Ã8Ã°<:µ<¡¢4ÈÃµÕÃ¢â<ßµâÃ®Ã§:+3ÿ°·ºàÃ

g ªî¥¡Õ!µÕ:å Ã=#ÿ¥ª:4+!39¬+ Orifice ÕÕ°®<°!§:ïËÕß!°Á+µ4«Õ¬à<ß

2) °<:ª:4+!39¬+!§:ïËÕß!°Á+µ4«Õ¬à<ß TSP 39Ë¡9Õÿª°:gå§«+§ÿ¡°<:0Àj

¢ÕßÕ<°<»

°<:ª:4+!39¬+!§:ïËÕß!°Á+µ4«Õ¬à<ß TSP #Ã8¥Ã9È !ªìÃ°<:µ:«® Õ+
§«<¡"y°µâÕß¢Õßµ<:<ß· ¥ßÕ4µ:<°<:0Àj¢ÕßÕ<°<»®:8ß¢Õß VFC (Look up
table) 39Ëºà<Ã°<::4+:Õß®<°ºyâºj8µ°4+ "<Ã¿<æ¢Õß Critical venturi 39Ë>#â
>Ã°<:§«+§ÿ¡Õ4µ:<°<:0Àj¢ÕßÕ<°<»>Ã!§:ïËÕß!°Á+µ4«Õ¬à<ß Õÿª°:gå39Ë>#â>Ã
°<:ª:4+!39¬+ §ïÕ #ÿ¥ª:4+!39¬+ Orifice

¢4ÈÃµÕÃ¥=!Ã8Ã°<:ª:4+!39¬+
g µ8¥µ4Èß:3++°<:ª:4+!39¬+¥â«¬#ÿ¥ª:4+!39¬+ Orifice :¥¬0¡à > à

°:3¥<&°:Õß
g «<ß·ºàÃµâ<Ã3<Ã°<:0Àj¢ÕßÕ<°<»·ºàÃ·:° jßµ:ß°j<ß:3À«à<ß

Orifice °4+39Ë®4+°:3¥<&°:Õß ·j33=°<:ª:4+!39¬+Õ¬à<ßÃâÕ¬ 4 ®ÿ¥
g !ªî¥¡Õ!µÕ:å38Èß0«â ª:3¡<g 3-5 Ã<39
g µ:«®!#Á§°<::4Ë«0Àj¢ÕßÕ<°<»34Èß:3++ :¥¬>#â'É<¡ïÕªî¥#àÕß3<ß!¢â<

Õ<°<»¢Õß Orifice ·j3>#âÃ8È«:ªÑßªî¥ªj<¬3àÕ =À:4+µàÕ°4+¡<:åÃÕ¡8!µÕ:å
·jâ«!ªî¥¡Õ!µÕ:å

g  4ß!°µ°<::4Ë«0Àj¢ÕßÕ<°<»39Ëºà<Ã°:3+Õ°> à¡Õ!µÕ:å¥â<Ãjà<ß¢Õß
!§:ïËÕß
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g µ:«®!#Á§°<:À4°ßÕ¢Õß®ÿ¥!#ïËÕ¡µàÕ¢Õß¡<:åÃÕ¡8!µÕ:å:¥¬À¡ÿÃ!ªî¥
ªj<¬3àÕ¢Õß¡<:åÃÕ¡8!µÕ:å>ÀâÕ<°<»0Àjºà<Ã  4ß!°µÿ°<:0Àj¢Õß!Àj«>Ã3àÕ
!jïËÕÃ !°j¢Õß¡<:åÃÕ¡8!µÕ:å39Ë»yÃ¬å>ÀâÕ¬yàµ:ß°4+:3¥4+¢Õß!Àj«>Ã3àÕ
µàÕ¡<:åÃÕ¡8!µÕ:å#ÿ¥·:°!¢â<°4+ Orifice ·j3µàÕ¡<:åÃÕ¡8!µÕ:åÕ9°ÀÃ÷Ëß#ÿ¥
!¢â<°4+ Pressure tap >µâ#4ÈÃ«<ß°:3¥<&°:Õß

g Õà<Ã·j3+4Ã3÷°¢âÕ¡yjÕïËÃÊ jß·++øÕ:å¡+4Ã3÷°¢âÕ¡yj =À:4+°<:
ª:4+!39¬+ VFC !#àÃ «4Ã39Ë  "<Ã39Ë ºyâ¥=!Ã8Ã°<: À¡<¬!j¢/:ÿàÃ¢Õß VFC
ÕÿgÀ¿y¡8 §«<¡°¥¢ÕßÕ<°<» ·j3À¡<¬!j¢¢Õß Orifice !ªìÃµâÃ

g !ªî¥¡Õ!µÕ:å38Èß0«â ª:3¡<g 3-5 Ã<39 +4Ã3÷°§à<§«<¡°¥Õ<°<»39Ë
ºà<Ã Orifice (Pressure drop;  H) Õà<Ã®<°¡<:åÃÕ¡8!µÕ:å39ËµàÕ°4+ Orifice
·j3+4Ã3÷°§à<§«<¡°¥Õ<°<»39Ëºà<Ã#4ÈÃ«<ß°:3¥<&°:Õß (Pf) Õà<Ã®<°
¡<:åÃÕ¡8!µÕ:å 39ËµàÕ°4+ Pressure tap >µâ#4ÈÃ«<ß°:3¥<&°:Õß ¥y·++øÕ:å¡
+4Ã3÷°39Ë 3 ¿<§ºÃ«° 3.

g ªî¥¡Õ!µÕ:å ·jâ««<ß·ºàÃµâ<Ã3<Ã°<:0Àj¢ÕßÕ<°<»·ºàÃÕïËÃjß0ª
·jâ«¥=!Ã8Ã°<:µ<¡¢4ÈÃµÕÃ¢â<ßµâÃ ®Ã§:+3ÿ°·ºàÃ

g ªî¥¡Õ!µÕ:å ·jâ«Ã=!Õ< Orifice ÕÕ°®<°!§:ïËÕß!°Á+µ4«Õ¬à<ß

3.2.3 ¥=!Ã8Ã°<:!°Á+µ4«Õ¬à<ß

g µ8¥µ4Èß!§:ïËÕß!°Á+µ4«Õ¬à<ß TSP >ÀâÕ¬yà>Ã·Ã«:3Ã<+ ·j3¬÷¥¢<µ4Èß
!§:ïËÕß>Àâ·ÃàÃ !æïËÕªÑÕß°4Ã0¡à>Àâ!§:ïËÕßjâ¡

g > à°:3¥<&°:Õß+Ãµ3·°:ß =À:4+°:3¥<&°:Õß :¥¬>ÀâÀß<¬¥â<Ã
39Ë >#â!°Á+µ4«Õ¬à<ß¢÷ÈÃ ®4¥«<ß°:3¥<&°:Õß>Àâ ¡¥ÿj°4+µ3·°:ß ·j339Ë®4+
°:3¥<&°:Õß µ:«®!#Á§®ÿ¥!#ïËÕ¡µàÕ:3À«à<ß¡Õ!µÕ:å°4+!§:ïËÕß+4Ã3÷°Õ4µ:<
°<:0Àj¢ÕßÕ<°<» (¿<æ39Ë 22)
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g > à°:3¥<&°:<ø«ß°j¡ =À:4++4Ã3÷°Õ4µ:<°<:0Àj¢ÕßÕ<°<»
>Ã!§:ïËÕß+4Ã3÷°Õ4µ:<°<:0Àj¢ÕßÕ<°<» ·j3µ4Èß!«j<!°Á+µ4«Õ¬à<ßµàÕ!ÃïËÕß
24 #4Ë«:¡ß

g !ªî¥!§:ïËÕß!°Á+µ4«Õ¬à<ß +4Ã3÷°!«j<!:8Ë¡!¥8Ã!§:ïËÕß ÕÿgÀ¿y¡8 §«<¡°¥
¢ÕßÕ<°<» ·j3 ¿<æ·«¥jâÕ¡+:8!«g:¥¬:Õ+

g  =À:4+!§:ïËÕß!°Á+µ4«Õ¬à<ß39Ë¡9Õÿª°:gå§«+§ÿ¡Õ4µ:<°<:0Àj¢Õß
Õ<°<» >Àâ+4Ã3÷°§à<§«<¡°¥Õ<°<»39Ëºà<Ã#4ÈÃ«<ß°:3¥<&°:Õß°àÕÃ!°Á+
µ4«Õ¬à<ß (Initial filter pressure; Pf(I)) jß+Ã°:3¥<& 9ÃÈ=µ<j :¥¬Õà<Ã§à<
®<°¡<:åÃÕ¡8!µÕ:å39ËµàÕ°4+ Pressure tap 39ËÕ¬yà>µâ#4ÈÃ«<ß°:3¥<&°:Õß

g !¡ïËÕ§:+°=ÀÃ¥!«j<!°Á+µ4«Õ¬à<ß >Àâ+4Ã3÷°!«j<!§:ïËÕßÀ¬ÿ¥3=ß<Ã
·j3>Àâ+4Ã3÷°§à<§«<¡°¥Õ<°<»39Ëºà<Ã#4ÈÃ«<ß°:3¥<&°:ÕßÀj4ß!°Á+µ4«Õ¬à<ß
(Final filter pressure; Pf(F)) jß+Ã°:3¥<& 9ÃÈ=µ<j

g Ã=°:3¥<&°:ÕßÕÕ°®<°!§:ïËÕß æ4+°:3¥<&°:Õß§:÷ËßÀÃ÷Ëßµ<¡
·Ã«¬<« >Àâ¥â<Ã39Ë¡9'ÿÉÃ!¢â<À<°4Ã

g > à°:3¥<&°:Õß>Ã"ÿß 8́ª !æïËÕÃ=°j4+0ª«8!§:<3Àåµ4«Õ¬à<ß39ËÀâÕß
ªØ8+4µ8°<:µàÕ0ª

3.3 °<:«8!§:<3Àåµ4«Õ¬à<ß

3.3.1 §=Ã«gÀ<ª:8¡<µ:Õ<°<»

1) §=Ã«gª:8¡<µ:Õ<°<»!§:ïËÕß!°Á+µ4«Õ¬à<ß TSP 39Ë 0¡à¡9Õÿª°:gå§«+§ÿ¡

°<:0Àj¢ÕßÕ<°<»

g Ã=¢âÕ¡yjºj°<:ª:4+!39¬+®<°¿<§ Ã<¡ (·++øÕ:å¡39Ë 1 ¿<§ºÃ«° 2.)
¡<§=Ã«g
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g !#Á§¢âÕ¡yj¢Õß ¡°<:· ¥ß§«<¡ 4¡æ4Ã/å!#8ß! âÃ ª:3°Õ+¥â«¬
§à< r ( 4¡ª:3 83/8Ï À 4¡æ4Ã/å) m (§«<¡#4Ã) ·j3 b (Intercept) ®<°¢âÕ¡yj
ºj°<:ª:4+!39¬+Õ4µ:<°<:0Àj¢ÕßÕ<°<»¡<µ:><Ã®<°#ÿ¥ª:4+!39¬+ Orifice
®<°>+:4+:Õß¢Õß#ÿ¥ª:4+!39¬+ Orifice ·jâ«+4Ã3÷°jß>Ã·++øÕ:å¡39Ë 2
¿<§ºÃ«° 2.

g §=Ã«gÕ4µ:<°<:0Àj¢ÕßÕ<°<»¡<µ:><Ã®<°#ÿ¥ª:4+!39¬+ Orifice
(Qstd) ·jâ«+4Ã3÷°jß>Ã·++øÕ:å¡39Ë 2 ¿<§ºÃ«° 2. :¥¬ ¡°<:

Qstd = 1/m*([  H*(Pa/Pstd)*(Tstd/Ta)]1/2 - b)

!¡ïËÕ
Qstd = Õ4µ:<°<:0Àj¢ÕßÕ<°<»¡<µ:><Ã®<°#ÿ¥ª:4+!39¬+ Orifice ¡9ÀÃà«¬!ªìÃ

jy°+<»°å!¡µ:µàÕÃ<39 (m3/min)

  H = Pressure drop !¡ïËÕºà<Ã Orifice ¡9ÀÃà«¬!ªìÃ Ã8È«ÃÈ= (in. H2O)

Ta = ÕÿgÀ¿y¡8¢g3ª:4+!39¬+ ¡9ÀÃà«¬!ªìÃ Õß»<!§j«8j (Õß»<!´j!´9¬  + 273)

Pa = §«<¡°¥¢ÕßÕ<°<»¢g3ª:4+!39¬+ ¡9ÀÃà«¬!ªìÃ ¡8jj8!¡µ:ª:Õ3 (mm Hg)

Tstd = ÕÿgÀ¿y¡839Ë ¿<«3¡<µ:><Ã (298 Õß»<!§j«8j)

Pstd = §«<¡°¥¢ÕßÕ<°<»39Ë ¿<«3¡<µ:><Ã (760 ¡8jj8!¡µ:ª:Õ3)

b = Intercept ®<° Calibration curve #ÿ¥ª:4+!39¬+ Orifice

(®<°>+:4+:Õß°<:ª:4+!39¬+)

m = §«<¡#4Ã ®<° Calibration curve #ÿ¥ª:4+!39¬+ Orifice

(®<°>+:4+:Õß°<:ª:4+!39¬+)
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g §=Ã«gÕ4µ:<°<:0Àj¢ÕßÕ<°<»39Ë>#â>Ã°<:!°Á+µ4«Õ¬à<ß :¥¬
1) ª:4+·°â§à<39ËÕà<Ã0¥â®<°°:3¥<&°:<ø«ß°j¡ =À:4++4Ã3÷° Õ4µ:<

°<:0Àj¢ÕßÕ<°<» (Transformed recorder chart reading; IT) 0ª39Ë
§«<¡°¥¢ÕßÕ<°<»!©j9Ë¬µ<¡¿y¡8ª:3!3» (Ps) ·j3ÕÿgÀ¿y¡8!©j9Ë¬µ<¡�¥y°<j
(Ts) :¥¬ ¡°<:

IT = I*[(Pa/Ps)*(Ts/Ta)]1/2

!¡ïËÕ
IT = §à<39ËÕà<Ã0¥â®<°°:3¥<&°:<ø«ß°j¡ =À:4++4Ã3÷°Õ4µ:<°<:0Àj¢ÕßÕ<°<»

39Ë0¥âª:4+·°â§à<·jâ« (Transformed recorder chart reading)

I = §à<39ËÕà<Ã0¥â®<°°:3¥<&°:<ø«ß°j¡ =À:4++4Ã3÷°Õ4µ:<°<:0Àj¢ÕßÕ<°<»

Pa = §«<¡°¥Õ<°<»>Ã+::¬<°<» ¡9ÀÃà«¬!ªìÃ ¡8jj8!¡µ:ª:Õ3

Ps = §«<¡°¥Õ<°<»!©j9Ë¬µ<¡¿y¡8ª:3!3» ¡9ÀÃà«¬!ªìÃ ¡8jj8!¡µ:ª:Õ3

Ta = ÕÿgÀ¿y¡8>Ã+::¬<°<» ¡9ÀÃà«¬!ªìÃ Õß»<!§j«8j

Ts = ÕÿgÀ¿y¡8!©j9Ë¬µ<¡�¥y°<j ¡9ÀÃà«¬!ªìÃ Õß»<!§j«8j

2) æjÁÕµ°:<øÕ4µ:<°<:0Àj¢ÕßÕ<°<»¡<µ:><Ã®<°#ÿ¥ª:4+!39¬+
Orifice (Qstd) 39Ë§=Ã«g0¥â+Ã·°Ã X ·j3§à< IT +Ã·°Ã Y ¥4ßµ4«Õ¬à<ß
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Y = 26.745 x+ 6.4039
R2 = 0.9933
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®<°Ã4ÈÃ®30¥â ¡°<:· ¥ß§«<¡ 4¡æ4Ã/å!#8ß! âÃ ¥4ßÃ9È

IT = m [Qstd] + b

3) À<Õ4µ:<°<:0Àj¢ÕßÕ<°<»39Ë>#â>Ã°<:!°Á+µ4«Õ¬à<ß :¥¬°<: Ã=
§à<39ËÕà<Ã0¥â®<°°:3¥<&°:<ø«ß°j¡39Ë+4Ã3÷°Õ4µ:<°<:0Àj¢ÕßÕ<°<» (I)
0ª!39¬+°4+ ¡°<:· ¥ß§«<¡ 4¡æ4Ã/å:3À«à<ß Qstd °4+ §à< IT

g §=Ã«gÀ<ª:8¡<µ:Õ<°<»34ÈßÀ¡¥39Ë>#â!°Á+µ4«Õ¬à<ß :¥¬ ¡°<:

Vstd = Qstd* t

!¡ïËÕ
Vstd = ª:8¡<µ:Õ<°<»¡<µ:><Ã ¡9ÀÃà«¬!ªìÃ jy°+<»°å!¡µ:

Qstd = Õ4µ:<°<:0Àj¢ÕßÕ<°<»¡<µ:><Ã ¡9ÀÃà«¬!ªìÃ jy°+<»°å!¡µ:µàÕÃ<39

t = !«j<>Ã°<:!°Á+µ4«Õ¬à<ß ¡9ÀÃà«¬!ªìÃ Ã<39
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2) §=Ã«gª:8¡<µ:Õ<°<»!§:ïËÕß!°Á+µ4«Õ¬à<ß TSP 39Ë¡9Õÿª°:gå§«+§ÿ¡

°<:0Àj¢ÕßÕ<°<»

g Ã=¢âÕ¡yj°<:ª:4+!39¬+®<°¿<§ Ã<¡ (·++øÕ:å¡39Ë 3 ¿<§ºÃ«° 3.)
¡<§=Ã«g

g !#Á§¢âÕ¡yj ¡°<:· ¥ß§«<¡ 4¡æ4Ã/å!#8ß! âÃ §à< r ( 4¡ª:3 83/8Ï
 À 4¡æ4Ã/å) m (§«<¡#4Ã) ·j3 b (Intercept) ®<°¢âÕ¡yjºj°<:ª:4+!39¬+
Õ4µ:<°<:0ÀjÕ<°<»¡<µ:><Ã¢Õß Orifice ®<°>+:4+:Õß°<:ª:4+!39¬+¢Õß
Orifice  ·jâ«+4Ã3÷°§à<jß>Ã·++øÕ:å¡39Ë 4 ¿<§ºÃ«° 3.

g §=Ã«g§à<Õ4µ:<°<:0Àj¢ÕßÕ<°<»39Ë·3â®:8ß¢Õß#ÿ¥ª:4+!39¬+
Orifice Qa(Orifice) ·jâ«+4Ã3÷°§à<jß>Ã·++øÕ:å¡39Ë 4 ¿<§ºÃ«° 3. ¥â«¬ ¡°<:

Qa (Orifice) = 1/m*([  H*(Ta/Pa)]1/2 - b)

!¡ïËÕ
Qa(Orifice) = Õ4µ:<°<:0ÀjÕ<°<»39Ë·3â®:8ß¢Õß#ÿ¥ª:4+!39¬+ Orifice ¡9ÀÃà«¬!ªìÃ

jy°+<»°å!¡µ:µàÕÃ<39

  H = Pressure drop !¡ïËÕºà<Ã Orifice ¡9ÀÃà«¬!ªìÃ Ã8È«ÃÈ=

Ta = ÕÿgÀ¿y¡8>Ã+::¬<°<» ¢g3ª:4+!39¬+ ¡9ÀÃà«¬!ªìÃ Õß»<!§j«8j

Pa = §«<¡°¥¢ÕßÕ<°<»>Ã+::¬<°<» ¢g3ª:4+!39¬+ ¡9ÀÃà«¬!ªìÃ

¡8jj8!¡µ:ª:Õ3

b = Intercept ®<° Calibration curve #ÿ¥ª:4+!39¬+ Orifice

(®<°>+:4+:Õß°<:ª:4+!39¬+)

m = §«<¡#4Ã ®<° Calibration curve #ÿ¥ª:4+!39¬+ Orifice

(®<°>+:4+:Õß°<:ª:4+!39¬+)
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g >Ã°<:§=Ã«gÀ<ª:8¡<µ:Õ<°<»®<°°<:!°Á+µ4«Õ¬à<ßµ<¡ª°µ8Ã4ÈÃ
§«<¡°¥Õ<°<»39Ëºà<Ã#4ÈÃ«<ß°:3¥<&°:Õß (Pf) ®3§=Ã«g0¥â®<° yµ:

Pf = [Pf(I) + Pf(F)]/2

!¡ïËÕ
Pf = §«<¡°¥Õ<°<»39Ëºà<Ã#4ÈÃ«<ß°:3¥<&°:Õß¡9ÀÃà«¬!ªìÃ Ã8È«ÃÈ=

Pf(I) = §«<¡°¥Õ<°<»39Ëºà<Ã#4ÈÃ«<ß°:3¥<&°:Õß°àÕÃ!°Á+µ4«Õ¬à<ß

(Initial filter pressure) ¡9ÀÃà«¬!ªìÃ Ã8È«ÃÈ=

Pf(F) = §«<¡°¥Õ<°<»39Ëºà<Ã#4ÈÃ«<ß°:3¥<&°:ÕßÀj4ß!°Á+µ4«Õ¬à<ß

(Final filter pressure) ¡9ÀÃà«¬!ªìÃ Ã8È«ÃÈ=

g !ªj9Ë¬ÃÀÃà«¬¢Õß§«<¡°¥Õ<°<»39Ëºà<Ã#4ÈÃ«<ß°:3¥<&°:Õß (Pf)
®<°Ã8È«ÃÈ= !ªìÃ¡8jj8!¡µ:ª:Õ3 :¥¬>#â yµ:¥4ßÃ9È

Pf = 25.4 (in. H2O/13.6)

g §=Ã«g§à<§«<¡°¥Õ<°<»39Ëºà<Ã#4ÈÃ«<ß°:3¥<&°:Õß®:8ß :¥¬>#â
 yµ:¥4ßÃ9È

P1 = Pa - Pf

!¡ïËÕ
P1 = §«<¡°¥Õ<°<»39Ëºà<Ã#4ÈÃ«<ß°:3¥<&°:Õß®:8ß ¡9ÀÃà«¬!ªìÃ ¡8jj8!¡µ:ª:Õ3

Pa = §«<¡°¥Õ<°<»+::¬<°<» ¡9ÀÃà«¬!ªìÃ ¡8jj8!¡µ:ª:Õ3

Pf = §«<¡°¥Õ<°<»39Ëºà<Ã#4ÈÃ«<ß°:3¥<&°:Õß39Ë«4¥0¥â ¡9ÀÃà«¬!ªìÃ ¡8jj8!¡µ:ª:Õ3
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g §=Ã«g·j3+4Ã3÷°§à< Pressure ratio

Pressure ratio = P1/Pa

!#àÃ Pressure ratio = 749.0/764.5  = 0.980

g Ã= Pressure ratio 39Ë§=Ã«g0¥â ·j3ÕÿgÀ¿y¡8>Ã+::¬<°<» (Ta)
0ª!ªî¥À<§à<Õ4µ:<°<:0Àj¢ÕßÕ<°<»39Ë·3â®:8ß¢Õß!§:ïËÕß!°Á+µ4«Õ¬à<ß39Ë>#â>Ã
°<:!°Á+µ4«Õ¬à<ß®<° Look up table  (Qa(sampler; Look up table) ¥4ßµ4«Õ¬à<ß
·jâ«+4Ã3÷°jß>Ã·++øÕ:å¡ 4 ¿<§ºÃ«° 3.

µ4«Õ¬à<ß : µ<:<ß· ¥ßÕ4µ:<°<:0Àj¢ÕßÕ<°<»39Ë·3â®:8ß¢Õß VFC ®<° Look up table

¡9ÀÃà«¬!ªìÃ jy°+<»°å!¡µ:µàÕÃ<39

ÕÿgÀ¿y¡8 (Õß»<!´j! 9́¬ )

P1/Pa 26 28 30 32

0.978 1.189 1.193 1.197 1.200

0.979 1.191 1.194 1.198 1.201

0.980 1.192 1.196 1.199 1.203

0.981 1.193 1.197 1.200 1.204

0.982 1.195 1.198 1.202 1.205

µ4«Õ¬à<ß : Ã= Pressure ratio 39Ë§=Ã«g0¥â (0.980) 0ª!ªî¥>Ã Look up table 39Ë

ÕÿgÀ¿y¡8 28 Õß»<!´j!´9¬  ¡9Õ4µ:<°<:0Àj¢ÕßÕ<°<»®:8ß = 1.196 jy°+<»°å!¡µ:µàÕÃ<39

ÕÿgÀ¿y¡8 30 Õß»<!´j!´9¬  ¡9Õ4µ:<°<:0Àj¢ÕßÕ<°<»®:8ß = 1.199 jy°+<»°å!¡µ:µàÕÃ<39

ÕÿgÀ¿y¡8 29 Õß»<!´j!´9¬  ¡9Õ4µ:<°<:0Àj¢ÕßÕ<°<»®:8ß = (1.196 + 1.199)/2

= 1.198 jy°+<»°å!¡µ:µàÕÃ<39
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g §=Ã«gÀ<:âÕ¬j3§«<¡·µ°µà<ß (%Difference) :3À«à<ßÕ4µ:<°<:
0Àj¢ÕßÕ<°<»39Ë·3â®:8ß¢Õß#ÿ¥ª:4+!39¬+ Orifice (Qa(Orifice)) °4+Õ4µ:<°<:
0Àj¢ÕßÕ<°<»39Ë·3â®:8ß¢Õß!§:ïËÕß!°Á+µ4«Õ¬à<ß (Qa(Sampler; look up table))
:¥¬>#â yµ:¥4ßÃ9È

%Difference = Qa(sampler) - Qa(orifice) x 100
          Qa(orifice)

À<°:âÕ¬j3§«<¡·µ°µà<ß39Ë§=Ã«g0¥â 0¡à!°8Ã + 3% · ¥ß«à<
Look up table "y°µâÕß  <¡<:">#â>Ã°<:§=Ã«gÀ<Õ4µ:<°<:0Àj¢Õß
Õ<°<»>Ã°<:!°Á+µ4«Õ¬à<ß0¥â À<°!°8Ã + 3% >Àâ3=°<:ª:4+!39¬+>À¡àÕ9°§:4Èß
"â<¬4ß!°8ÃÕ¬yà >ÀâæjÁÕµ°:<ø· ¥ß§«<¡ ¡æ4Ã/å>À¡à
:¥¬°=ÀÃ¥>Àâ ·°Ã X §ïÕ [Qa(orifice)/(Ta)1/2]

·°Ã Y §ïÕ (P1/Pa)

g ª:4+·°â§à<Õ4µ:<°<:0Àj¢ÕßÕ<°<»39Ë > #â >Ã°<:!°Á+µ4«Õ¬à<ß
(Qa(sampler)) >Àâ!ªìÃÕ4µ:<°<:0Àj¢ÕßÕ<°<»¡<µ:><Ã (Qstd) 39Ë ¿<«3
¡<µ:><Ã :¥¬ ¡°<:

Qstd = Qa(sampler)*(Pa/Pstd)*(Tstd/Ta)

!¡ïËÕ
Qstd = Õ4µ:<°<:0Àj¢ÕßÕ<°<»¡<µ:><Ã (§«<¡°¥¢ÕßÕ<°<» 760

¡8jj8!¡µ:ª:Õ3 ·j3ÕÿgÀ¿y¡8 298 Õß»<!§j«8j) ¡9ÀÃà«¬!ªìÃ

jy°+<»°å!¡µ:µàÕÃ<39
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Qa(sampler) = Õ4µ:<°<:0Àj¢ÕßÕ<°<»39Ë>#â>Ã°<:!°Á+µ4«Õ¬à<ß ¡9ÀÃà«¬!ªìÃ

jy°+<»°å!¡µ:µàÕÃ<39

Pa = §«<¡°¥¢ÕßÕ<°<»>Ã+::¬<°<» ¡9ÀÃà«¬!ªìÃ ¡8jj8!¡µ:ª:Õ3

Pstd = §«<¡°¥¢ÕßÕ<°<»39Ë ¿<«3¡<µ:><Ã (760 ¡8jj8!¡µ:ª:Õ3)

Ta = ÕÿgÀ¿y¡8>Ã+::¬<°<» ¡9ÀÃà«¬!ªìÃ Õß»<!§j«8j

Tstd = ÕÿgÀ¿y¡839Ë ¿<«3¡<µ:><Ã (298 Õß»<!§j«8j)

g §=Ã«gÀ<ª:8¡<µ:Õ<°<»34ÈßÀ¡¥>Ã°<:!°Á+µ4«Õ¬à<ß (Vstd) :¥¬
 ¡°<:

Vstd = Qstd * t

!¡ïËÕ
Vstd = ª:8¡<µ:Õ<°<»¡<µ:><Ã ¡9ÀÃà«¬!ªìÃ jy°+<»°å!¡µ:

Qstd = Õ4µ:<°<:0Àj¢ÕßÕ<°<»¡<µ:><Ã ¡9ÀÃà«¬!ªìÃ jy°+<»°å!¡µ:µàÕÃ<39

t = !«j<>Ã°<:!°Á+µ4«Õ¬à<ß ¡9ÀÃà«¬!ªìÃ Ã<39

3.3.2 °<:Õ+°:3¥<&°:ÕßÀj4ß!°Á+µ4«Õ¬à<ß

g  ¿<«3·«¥jâÕ¡ =À:4+°<:Õ+°:3¥<&°:ÕßÀj4ß!°Á+µ4«Õ¬à<ß
- §«<¡#ïÈÃ 4¡æ43/åÃâÕ¬°«à< 50% :¥¬§«+§ÿ¡0¡à>Àâ!ªj9Ë¬Ã·ªjß

!°8Ã  + 5%
- ÕÿgÀ¿y¡8ÀâÕß:3À«à<ß 15-30 Õß»<!´j!´9¬  :¥¬§«+§ÿ¡0¡à>Àâ

!ªj9Ë¬Ã·ªjß!°8Ã + 3 Õß»<!´j!´9¬ 
g °àÕÃÕ+°:3¥<&°:Õß >Àâ3=§«<¡ 3Õ<¥µyâ¥y¥§«<¡#ïÈÃ3ÿ°§:4Èß
g Ã=´8j8°<!®j > à>Ãµyâ¥y¥§«<¡#ïÈÃ
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g §j9Ë:Õ¬æ4+§:÷Ëß¢Õß°:3¥<&°:ÕßÕÕ° ·j3«<ß+Ã#4ÈÃ«<ß¢Õß
µyâ¥y¥§«<¡#ïÈÃ :¥¬Àß<¬¥â<Ã39Ë>#â!°Á+µ4«Õ¬à<ß¢÷ÈÃ

g Õ+°:3¥<&°:Õß Õ¬à<ßÃâÕ¬ 24 #4Ë«:¡ß
g !¡ïËÕ§:+ 24 #4Ë«:¡ß >Àâæ4+°:3¥<&°:Õßµ<¡·Ã«!¥8¡ !æïËÕ!µ:9¬¡

0ª#4ËßÃÈ=ÀÃ4°µàÕ0ª

3.3.3 °<:#4ËßÃÈ=ÀÃ4°°:3¥<&°:ÕßÀj4ß!°Á+µ4«Õ¬à<ß

g !ªî¥!§:ïËÕß#4Ëß38Èß0«â Õ¬à<ßÃâÕ¬ 2 #4Ë«:¡ß
g ª:4+!§:ïËÕß#4Ëß>Àâ!ªìÃ 0.0000 °:4¡ (3»Ã8¬¡ 4 µ=·ÀÃàß)
g ª:4+!39¬+!§:ïËÕß#4Ëß¥â«¬µÿâ¡ÃÈ=ÀÃ4°¡<µ:><Ã :¥¬ÃÈ=ÀÃ4°

µÿâ¡¡<µ:><Ã®3µâÕß·µ°µà<ß®<°ÃÈ=ÀÃ4°!¥8¡0¡à!°8Ã 0.5 ¡8jj8°:4¡
À<°·µ°µà<ß®<°Ã9È>Àâ¬°!j8°°<:#4ËßÃÈ=ÀÃ4°«4ÃÃ4ÈÃ

g Ã=°:3¥<&°:ÕßÀj4ß!°Á+µ4«Õ¬à<ß39Ëºà<Ã°<:Õ+·jâ« ¡<#4ËßÃÈ=ÀÃ4°
g +4Ã3÷°ÃÈ=ÀÃ4°°:3¥<&°:Õß jß+Ã´Õß°:3¥<& 9ÃÈ=µ<j !æïËÕÃ=0ª

§=Ã«gÀ<§«<¡!¢â¡¢âÃ¢Õß'ÿÉÃj3ÕÕßµàÕ0ª

3.3.4 °<:§=Ã«gÀ<§«<¡!¢â¡¢âÃ¢Õß TSP

§«<¡!¢â¡¢âÃ¢Õß TSP (¡8jj8°:4¡/jy°+<»°å!¡µ:) = (Wf-Wi)*103

                                   Vstd

!¡ïËÕ
Wf = ÃÈ=ÀÃ4°°:3¥<&°:ÕßÀj4ß!°Á+µ4«Õ¬à<ß ¡9ÀÃà«¬!ªìÃ °:4¡

Wi = ÃÈ=ÀÃ4°°:3¥<&°:Õß°àÕÃ!°Á+µ4«Õ¬à<ß ¡9ÀÃà«¬!ªìÃ °:4¡

Vstd = ª:8¡<µ:Õ<°<»¡<µ:><Ã ¡9ÀÃà«¬!ªìÃ jy°+<»°å!¡µ:

103 = °<:·ªjßÀÃà«¬®<° °:4¡ !ªìÃ ¡8jj8°:4¡
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 à«Ã39Ë 4 °<:µ:«®«4¥'ÿÉÃj3ÕÕß¢Ã<¥
0¡à!°8Ã 10 0¡§:ÕÃ (PM10)

4.1 °<:!µ:9¬¡°<:

4.1.1 !§:ïËÕß¡ïÕ·j3Õÿª°:gå

1) !§:ïËÕß!°Á+µ4«Õ¬à<ß PM10 #Ã8¥0S:«jÿ¡ (¿<æ39Ë 23) ª:3°Õ+¥â«¬

g À4«§4¥¢Ã<¥'ÿÉÃj3ÕÕß¢Ã<¥0¡à!°8Ã 10 0¡§:ÕÃ (¿<æ39Ë 24)
g ¡Õ!µÕ:å  =À:4+¥y¥Õ<°<»>Àâ 0Àjºà<Ã°:3¥<&°:Õß (¿<æ39Ë 2)
g !§:ïËÕß+4Ã3÷°Õ4µ:<°<:0Àj¢ÕßÕ<°<» (Recorder) (¿<æ39Ë 3)
g °:3¥<&°:<ø«ß°j¡ =À:4++4Ã3÷°Õ4µ:<°<:0Àj¢ÕßÕ<°<»

(Recorder chart) (¿<æ39Ë 4)
g Õÿª°:gå§«+§ÿ¡Õ4µ:<°<:0Àj¢ÕßÕ<°<» (Control flow device)

(¿<æ39Ë 5)
g Õÿª°:gåµ4Èß!«j<!ªî¥-ªî¥!§:ïËÕß!°Á+µ4«Õ¬à<ß (Timer) (¿<æ39Ë 6)
Õÿª°:gåÕïËÃÊ

g ¡<:åÃÕ¡8!µÕ:åÃÈ= (Manometer water) (¿<æ39Ë 7)
g +<:å:Õ¡8!µÕ:å (Barometer) (¿<æ39Ë 8)

2) !§:ïËÕß¡ïÕ·j3Õÿª°:gå>ÃÀâÕßªØ8+4µ8°<:

g !§:ïËÕß#4Ëß (Balance) 39Ë¡9§«<¡j3!Õ9¬¥ 0.1 ¡8jj8°:4¡ (¿<æ39Ë 9)
g µyâ¥y¥§«<¡#ïÈÃ (Desiccator) 39Ë¡9Õÿª°:gå«4¥§«<¡#ïÈÃ 4¡æ43/å

(Hygrometer) (¿<æ39Ë 10)
g  <:¥y¥§«<¡#ïÈÃ ´8j8°< !®j (Silica gel) (¿<æ39Ë 11)
g §9¡§9+ª<°·+Ã (Forcep) !§jïÕ+¥â«¬ Teflon (¿<æ39Ë 12)
g "ÿß¡ïÕ#Ã8¥0«Ã8j 0¡à¡9·ªÑß (Vinyl non powdered gloves)

 =À:4+À¬8+®4+°:3¥<&°:Õß (¿<æ39Ë 13)
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g "ÿßæj< µ8°´8ª  =À:4++::®ÿ°:3¥<&°:Õß (¿<æ39Ë 14)
g ´Õß°:3¥<& 9ÃÈ=µ<j  =À:4++::®ÿ°:3¥<&°:Õß :¥¬¡9:<¬j3!Õ9¬¥

 =À:4++4Ã3÷°¢âÕ¡yj¿<§ Ã<¡·j3ºj°<:§=Ã«g (¿<æ39Ë 15)
g !§:ïËÕßª:334+À¡<¬!j¢°:3¥<&°:Õß (Running number)

(¿<æ39Ë 16)
g °:3¥<&°:Õß>¬À8Ã (Quartz fiber filter) ¢Ã<¥ 8 x 10 Ã8È«

(¿<æ39Ë 25)

4.1.2 °<:!µ:9¬¡°:3¥<&°:Õß

1) µ:«® Õ+§«<¡ ¡+y:gå¢Õß°:3¥<&°:Õß

g >#â°:3¥<&°:Õß>¬À8Ã (Quartz fiber filter) ¢Ã<¥ 8 x 10 Ã8È« >Ã
°<:!°Á+µ4«Õ¬à<ß PM10

g µ:«®¥y§«<¡0¡à ¡+y:gå¢Õß°:3¥<&°:Õß !#àÃ :Õ¬©9°¢<¥ :yæ:ÿÃ
 9¢Õß°:3¥<&°:Õß39Ë!ªj9Ë¬Ã0ª ·j3°:3¥<&°:Õß0¡à!:9¬+! ¡Õ°4Ã !ªìÃµâÃ
À<°æ+«à<°:3¥<&°:Õß¡9§«<¡+°æ:àÕß¥4ß°jà<« ®30¡àÃ=¡<>#â!°Á+µ4«Õ¬à<ß

g °<:°=ÀÃ¥:À4 À¡<¬!j¢°:3¥<&°:Õß §«:°=ÀÃ¥:À4 !ªìÃµ4«!j¢
39Ë· ¥ß"÷ß:<¬j3!Õ9¬¥¢Õß°:3¥<&°:Õß !#àÃ ªï39Ë>#â°:3¥<&°:Õß #Ã8¥¢Õß
°:3¥<&°:Õß ·j3:À4 ¢Õß°:3¥<&°:Õß !ªìÃµâÃ

g ª:334+:À4 À¡<¬!j¢°:3¥<&°:Õß¥â«¬!§:ïËÕßª:334+À¡<¬!j¢ jß
¥â<ÃÀj4ß°:3¥<&°:Õß (¥â<Ã39Ë0¡à>#â!°Á+µ4«Õ¬à<ß)

2) °<:Õ+°:3¥<&°:Õß°àÕÃ!°Á+µ4«Õ¬à<ß

g  ¿<«3·«¥jâÕ¡ =À:4+°<:Õ+°:3¥<&°:Õß°àÕÃ!°Á+µ4«Õ¬à<ß
- §«<¡#ïÈÃ 4¡æ43/åÃâÕ¬°«à< 50% :¥¬§«+§ÿ¡0¡à>Àâ!ªj9Ë¬Ã·ªjß

!°8Ã + 5%
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- ÕÿgÀ¿y¡8ÀâÕß:3À«à<ß 15-30 Õß»<!´j!´9¬  :¥¬§«+§ÿ¡0¡à>Àâ
!ªj9Ë¬Ã·ªjß!°8Ã + 3 Õß»<!´j!´9¬ 

g °àÕÃÕ+°:3¥<&°:Õß >Àâ3=§«<¡ 3Õ<¥µyâ¥y¥§«<¡#ïÈÃ3ÿ°§:4Èß
g Ã=´8j8°<!®j > à>Ãµyâ¥y¥§«<¡#ïÈÃ (´8j8°<!®j39Ë¥y¥§«<¡#ïÈÃ0«â¡<°Ê

®3!ªj9Ë¬Ã®<° 9ÃÈ=!ß8Ã!ªìÃ¡à«ß  <¡<:"Ã=0ªÕ+39ËÕÿgÀ¿y¡8 150-170 Õß»<
!´j!´9¬  ª:3¡<g 1-2 #4Ë«:¡ß !æïËÕÃ=°j4+¡<>#â>À¡à0¥â)

g «<ß°:3¥<&°:Õß+Ã#4ÈÃ«<ß¢Õßµyâ¥y¥§«<¡#ïÈÃ :¥¬Àß<¬¥â<Ã39Ë>#â
!°Á+µ4«Õ¬à<ß¢÷ÈÃ

g Õ+°:3¥<&°:Õß Õ¬à<ßÃâÕ¬ 24 #4Ë«:¡ß
g !¡ïËÕ§:+ 24 #4Ë«:¡ß > à°:3¥<&°:Õß>Ã"ÿß 8́ª ·j3!°Á+0«â >Ã

µyâ¥y¥§«<¡#ïÈÃÕ9° 2-3 #4Ë«:¡ß !æïËÕ>Àâ¡9°<:¥y¥§«<¡#ïÈÃ>Ã"ÿß´8ªÕ9°§:4Èß

¢âÕ§«::3«4ß À<°µâÕßÃ=°:3¥<&°:Õß0ª«8!§:<3Àå:jÀ3µàÕ0ª 0¡à§«:>#â§9¡#Ã8¥
39Ë!ªìÃ:jÀ3®4+°:3¥<&°:Õß !æ:<3Õ<®!°8¥°<:ªÃ!ªóôÕÃ0¥â

3) °<:#4ËßÃÈ=ÀÃ4°°:3¥<&°:Õß°àÕÃ!°Á+µ4«Õ¬à<ß

g !ªî¥!§:ïËÕß#4Ëß38Èß0«â Õ¬à<ßÃâÕ¬ 2 #4Ë«:¡ß
g ª:4+!§:ïËÕß#4Ëß>Àâ!ªìÃ 0.0000 °:4¡ (3»Ã8¬¡ 4 µ=·ÀÃàß)
g ª:4+!39¬+!§:ïËÕß#4Ëß¥â«¬µÿâ¡ÃÈ=ÀÃ4°¡<µ:><Ã :¥¬ÃÈ=ÀÃ4°µÿâ¡¡<µ:><Ã

®3µâÕß·µ°µà<ß®<°ÃÈ=ÀÃ4°!¥8¡0¡à!°8Ã 0.5 ¡8jj8°:4¡ À<°·µ°µà<ß®<°Ã9È
>Àâ¬°!j8°°<:#4Ëß>Ã«4ÃÃ4ÈÃ

g Ã=°:3¥<&°:Õß39Ëºà<Ã°<:Õ+·jâ«¡<#4ËßÃÈ=ÀÃ4°
g +4Ã3÷°ÃÈ=ÀÃ4°°:3¥<&°:Õßjß+Ã"ÿß´8ª ·j3´Õß°:3¥<& 9ÃÈ=µ<j

¥â«¬ª<°°<
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g > à°:3¥<&°:Õß>Ã"ÿß´8ª ·j3Ã="ÿß´8ª¥4ß°jà<«æ:âÕ¡°4+·Ã+
°:3¥<&°:<ø«ß°j¡ =À:4++4Ã3÷°Õ4µ:<°<:0Àj¢ÕßÕ<°<» > à0«â>Ã´Õß
°:3¥<& 9ÃÈ=µ<j !æïËÕ!µ:9¬¡ =À:4+!°Á+µ4«Õ¬à<ß>Ã¿<§ Ã<¡µàÕ0ª

4.2 °<:!°Á+µ4«Õ¬à<ß

4.2.1 °=ÀÃ¥®ÿ¥!°Á+µ4«Õ¬à<ß PM10 >Ã+::¬<°<»

°<:°=ÀÃ¥®ÿ¥!°Á+µ4«Õ¬à<ß PM10 >Ã+::¬<°<» :¥¬34Ë«0ª®3°=ÀÃ¥
>Àâ#àÕß3<ß!¢â<Õ<°<»¢Õß!§:ïËÕß!°Á+µ4«Õ¬à<ß  yß®<°æïÈÃ¥8ÃÕ¬à<ßÃâÕ¬ 1.50 !¡µ:
·µà0¡à!°8Ã 6 !¡µ: ´÷Ëß¡<°æÕ39Ë®30¡à¥y¥!Õ<'ÿÉÃj3ÕÕß®<°æïÈÃ!¢â<0ª¥â«¬ 34ÈßÃ9È
µâÕß§=Ã÷ß"÷ßµ=·ÀÃàß39Ë§<¥°<:gå«à<®3!°8¥¡jæ8& yß ÿ¥ µ=·ÀÃàß¢Õßºyâ39Ë
0¥â:4+ºj°:33+ ·j3§«<¡!ªìÃ0ª0¥â>Ã3<ßªØ8+4µ8

Àj4°!°g±å34Ë«0ª>Ã°<:!jïÕ°®ÿ¥µ8¥µ4Èß!§:ïËÕß!°Á+µ4«Õ¬à<ß PM10 ¡9¥4ßÃ9È

g §«:µ8¥µ4Èß!§:ïËÕß!°Á+µ4«Õ¬à<ß>ÀâÀà<ß®<°°4Ã <¥Õ¬à<ßÃâÕ¬ 2 !¡µ:
·j3Õ¬à<ßÃâÕ¬ 10 !¡µ: °:g9¡9µâÃ0¡â!ªìÃ 8Ëß°9¥¢«<ß

g #àÕß3<ß!¢â<Õ<°<»¢Õß!§:ïËÕß!°Á+µ4«Õ¬à<ß §«:Õ¬yàÀà<ß®<° 8Ëß°9¥¢«<ß
!#àÃ Õ<§<: Õ¬à<ßÃâÕ¬ 2 !3à<¢Õß§«<¡ yß¢Õß 8Ëß°9¥¢«<ß39Ë:ºjà!ÀÃïÕ#àÕß
3<ß!¢â<Õ<°<»Ã4ÈÃ

g >Ã:4»¡9 270 Õß»< :Õ+#àÕß3<ß!¢â<Õ<°<» µâÕß0¡à¡9Õ30:°9¥¢«<ß
°<:0Àj¢ÕßÕ<°<»

g !§:ïËÕß!°Á+µ4«Õ¬à<ß0¡à§«:Õ¬yà>°jâ+:8!«g39Ë¡9ªjàÕß!µ<ÀjÕ¡:jÀ3 À:ïÕ
!µ<!º<¢¬3

g "â<µâÕß°<:«4¥ PM10 ®<°¬<Ãæ<ÀÃ3 >Àâµ8¥µ4Èß!§:ïËÕß!°Á+µ4«Õ¬à<ß
>°jâ"ÃÃ39Ë¡9:"µ8¥¡<°39Ë ÿ¥ ·j3>Ã"ÃÃ39Ë§<¥«à<®3¡9§«<¡!¢â¡¢âÃ¢Õß PM10

 yß
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4.2.2 °<:ª:4+!39¬+!§:ïËÕß!°Á+µ4«Õ¬à<ß PM10 #Ã8¥0S:«jÿ¡

!§:ïËÕß!°Á+µ4«Õ¬à<ß PM10 #Ã8¥0S:«jÿ¡ ®3¡9Õÿª°:gå§«+§ÿ¡Õ4µ:<
°<:0Àj¢ÕßÕ<°<» (Volumetric Flow Controller; VFC) >Ã°<:ª:4+!39¬+
!§:ïËÕß!°Á+µ4«Õ¬à<ß ®÷ß!ªìÃ°<:µ:«® Õ+§«<¡"y°µâÕß¢Õßµ<:<ß· ¥ßÕ4µ:<
°<:0Àj¢ÕßÕ<°<»®:8ß¢Õß VFC (Look up table) 39Ëºà<Ã°<::4+:Õß®<°
ºyâºj8µ °4+ "<Ã¿<æ¢Õß Critical venturi 39Ë>#â>Ã°<:§«+§ÿ¡Õ4µ:<°<:0Àj
¢ÕßÕ<°<»>Ã!§:ïËÕß!°Á+µ4«Õ¬à<ß PM10

>Ã°<:ª:4+!39¬+®3¥=!Ã8Ã°<:¥â«¬#ÿ¥ª:4+!39¬+Õ4µ:<°<:0Àj¢Õß
Õ<°<»39Ëºà<Ã°<:ª:4+!39¬+°4+¡<µ:><Ãª>¡¿y¡8 (Primary standard) ·j3
0¥â:4+°<::4+:Õß®<°ºyâºj8µ·jâ« 39Ë!:9¬°«à< #ÿ¥ª:4+!39¬+ Orifice flow rate
transfer standard À:ïÕ Calibration orifice :¥¬#ÿ¥ª:4+!39¬+ Orifice
¡9Õÿª°:gåª:3°Õ+39Ë =§4b 0¥â·°à

1. Orifice !ªìÃ°:3+Õ°:jÀ3 ! âÃºà<Ã»yÃ¬å°j<ß 7.6 !´Ãµ8!¡µ:
¬<« 15.9 !´Ãµ8!¡µ: ¡9:y!ªî¥39Ëªj<¬¥â<ÃÀÃ÷Ëß ¢Ã<¥! âÃºà<Ã»yÃ¬å°j<ß 5.1
!´Ãµ8!¡µ: (¿<æ39Ë 18)

2. Resistance plates !ªìÃ·ºàÃµâ<Ã3<Ã°<:0Àj¢ÕßÕ<°<»
®=Ã«Ã 5 ·ºàÃ ·µàj3·ºàÃ¡9®=Ã«Ã:y!ªî¥µà<ß°4Ã µ4Èß·µà 5, 7, 10, 13 ·j3 18 :y
À:ïÕ 10, 13, 18, 22 ·j3 24 :y (¿<æ39Ë 19)

¢4ÈÃµÕÃ¥=!Ã8Ã°<:ª:4+!39¬+
g µ8¥µ4Èß:3++°<:ª:4+!39¬+¥â«¬#ÿ¥ª:4+!39¬+ Orifice :¥¬0¡à > à

°:3¥<&°:Õß (¿<æ39Ë 26)
g «<ß·ºàÃµâ<Ã3<Ã°<:0Àj¢ÕßÕ<°<»·ºàÃ·:° jßµ:ß°j<ß:3À«à<ß

Orifice °4+ 39Ë®4+°:3¥<&°:Õß ·j33=°<:ª:4+!39¬+Õ¬à<ßÃâÕ¬ 4 ®ÿ¥
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g !ªî¥¡Õ!µÕ:å38Èß0«â ª:3¡<g 3-5 Ã<39
g µ:«®!#Á§°<::4Ë«0Àj¢ÕßÕ<°<»34Èß:3++ :¥¬>#â'É<¡ïÕªî¥#àÕß3<ß!¢â<

Õ<°<»¢Õß Orifice ·j3>#âÃ8È«:ªÑßªî¥ªj<¬3àÕ =À:4+µàÕ°4+¡<:åÃÕ¡8!µÕ:å
·jâ«!ªî¥¡Õ!µÕ:å

g  4ß!°µ°<::4Ë«0Àj¢ÕßÕ<°<»39Ëºà<Ã°:3+Õ°> à¡Õ!µÕ:å¥â<Ãjà<ß
¢Õß!§:ïËÕß

g µ:«®!#Á§°<:À4°ßÕ¢Õß®ÿ¥!#ïËÕ¡µàÕ¢Õß¡<:åÃÕ¡8!µÕ:å :¥¬À¡ÿÃ!ªî¥
ªj<¬3àÕ¢Õß¡<:åÃÕ¡8!µÕ:å>ÀâÕ<°<»0Àjºà<Ã  4ß!°µ°<:0Àj¢Õß!Àj«>Ã3àÕ
!jïËÕÃ !°j¢Õß¡<:åÃÕ¡8!µÕ:å39Ë»yÃ¬å>ÀâÕ¬yàµ:ß°4+:3¥4+¢Õß!Àj«>Ã3àÕ
µàÕ¡<:åÃÕ¡8!µÕ:å#ÿ¥·:°!¢â<°4+ Orifice ·j3µàÕ¡<:åÃÕ¡8!µÕ:åÕ9°ÀÃ÷Ëß#ÿ¥!¢â<°4+
Pressure tap >µâ#4ÈÃ«<ß°:3¥<&°:Õß

g Õà<Ã·j3+4Ã3÷°¢âÕ¡yjÕïËÃÊ jß·++øÕ:å¡+4Ã3÷°¢âÕ¡yj =À:4+°<:
ª:4+!39¬+ VFC !#àÃ «4Ã39Ë  "<Ã39Ë ºyâ¥=!Ã8Ã°<: À¡<¬!j¢/:ÿàÃ¢Õß VFC ÕÿgÀ¿y¡8
§«<¡°¥¢ÕßÕ<°<» ·j3À¡<¬!j¢¢Õß Orifice !ªìÃµâÃ

g !ªî¥¡Õ!µÕ:å38Èß0«â ª:3¡<g 3-5 Ã<39 +4Ã3÷°§à<§«<¡°¥Õ<°<»39Ë
ºà<Ã Orifice (Pressure drop;  H) Õà<Ã®<°¡<:åÃÕ¡8!µÕ:å39ËµàÕ°4+ Orifice
·j3+4Ã3÷°§à<§«<¡°¥Õ<°<»39Ëºà<Ã#4ÈÃ«<ß°:3¥<&°:Õß (Pf) Õà<Ã®<°
¡<:åÃÕ¡8!µÕ:å39ËµàÕ°4+ Pressure tap >µâ#4ÈÃ«<ß°:3¥<&°:Õß jß>Ã
·++øÕ:å¡+4Ã3÷°39Ë 3 ¿<§ºÃ«° 3.

g ªî¥¡Õ!µÕ:å ·jâ««<ß·ºàÃµâ<Ã3<Ã°<:0Àj¢ÕßÕ<°<»·ºàÃÕïËÃjß0ª
·jâ«¥=!Ã8Ã°<:µ<¡¢4ÈÃµÕÃ¢â<ßµâÃ ®Ã§:+3ÿ°·ºàÃ

g ªî¥¡Õ!µÕ:å ·jâ«Ã=!Õ< Orifice ÕÕ°®<°!§:ïËÕß!°Á+µ4«Õ¬à<ß
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4.2.3 ¥=!Ã8Ã°<:!°Á+µ4«Õ¬à<ß

g > àÀ4«§4¥¢Ã<¥'ÿÉÃj3ÕÕß¢Ã<¥0¡à!°8Ã 10 0¡§:ÕÃ
g !#Á¥'ÿÉÃ¿<¬>Ã!§:ïËÕß!°Á+µ4«Õ¬à<ß>Àâ 3Õ<¥ :¥¬æàÃÀ:ïÕ3< Silicone

grease +Ã·ºàÃ¥4°'ÿÉÃ !æïËÕ¥4°'ÿÉÃj3ÕÕß39Ë¡9¢Ã<¥>Àbà°«à< 10 0¡§:ÕÃ
·jâ«ªî¥'<!§:ïËÕß>Àâ Ã83 !æïËÕªÑÕß°4Ã°<::4Ë«0Àj¢ÕßÕ<°<» (¿<æ39Ë 27)

g µ8¥µ4Èß!§:ïËÕß!°Á+µ4«Õ¬à<ß PM10 >ÀâÕ¬yà>Ã·Ã«:3Ã<+ ·j3¬÷¥¢<µ4Èß
!§:ïËÕß>Àâ·ÃàÃ !æïËÕªÑÕß°4Ã0¡à>Àâ!§:ïËÕßjâ¡

g > à°:3¥<&°:Õß>¬À8Ã +Ãµ3·°:ß =À:4+°:3¥<&°:Õß >ÀâÀß<¬
¥â<Ã39Ë>#â!°Á+µ4«Õ¬à<ß¢÷ÈÃ ®4¥«<ß°:3¥<&°:Õß>Àâ ¡¥ÿj°4+µ3·°:ß ·j339Ë®4+
°:3¥<&°:Õß ·j3µ:«®!#Á§®ÿ¥!#ïËÕ¡µàÕ:3À«à<ß¡Õ!µÕ:å°4+!§:ïËÕß+4Ã3÷°
Õ4µ:<°<:0Àj¢ÕßÕ<°<» (¿<æ39Ë 22)

g > à°:3¥<&°:<ø«ß°j¡ =À:4++4Ã3÷°Õ4µ:<°<:0Àj¢ÕßÕ<°<»
>Ã!§:ïËÕß+4Ã3÷°Õ4µ:<°<:0Àj¢ÕßÕ<°<» ·j3µ4Èß!«j<!°Á+µ4«Õ¬à<ß µàÕ!ÃïËÕß
24 #4Ë«:¡ß

g !ªî¥!§:ïËÕß!°Á+µ4«Õ¬à<ß +4Ã3÷°!«j<!:8Ë¡!¥8Ã!§:ïËÕß ÕÿgÀ¿y¡8 §«<¡°¥
¢ÕßÕ<°<» ·j3 ¿<æ·«¥jâÕ¡+:8!«g:¥¬:Õ+

g  =À:4+!§:ïËÕß!°Á+µ4«Õ¬à<ß39Ë¡9Õÿª°:gå§«+§ÿ¡Õ4µ:<°<:0Àj¢Õß
Õ<°<» >Àâ+4Ã3÷°§à<§«<¡°¥Õ<°<»39Ëºà<Ã#4ÈÃ«<ß°:3¥<&°:Õß°àÕÃ!°Á+
µ4«Õ¬à<ß (Initial filter pressure; Pf(I)) jß+Ã°:3¥<& 9ÃÈ=µ<j :¥¬Õà<Ã§à<
®<°¡<:åÃÕ¡8!µÕ:å39ËµàÕ°4+ Pressure tap 39ËÕ¬yà>µâ#4ÈÃ«<ß°:3¥<&°:Õß

g !¡ïËÕ§:+°=ÀÃ¥!«j<!°Á+µ4«Õ¬à<ß >Àâ+4Ã3÷°!«j<!§:ïËÕßÀ¬ÿ¥3=ß<Ã
·j3>Àâ+4Ã3÷°§à<§«<¡°¥Õ<°<»39Ëºà<Ã#4ÈÃ«<ß°:3¥<&°:ÕßÀj4ß!°Á+µ4«Õ¬à<ß
(Final filter pressure; Pf(F)) jß+Ã°:3¥<& 9ÃÈ=µ<j
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g Ã=°:3¥<&°:ÕßÕÕ°®<°!§:ïËÕß æ4+°:3¥<&°:Õß§:÷ËßÀÃ÷Ëßµ<¡
·Ã«¬<« >Àâ¥â<Ã39Ë¡9'ÿÉÃ!¢â<À<°4Ã

g > à°:3¥<&°:Õß>Ã"ÿß 8́ª !æïËÕÃ=°j4+0ª«8!§:<3Àåµ4«Õ¬à<ß39ËÀâÕß
ªØ8+4µ8°<:µàÕ0ª

4.3 °<:«8!§:<3Àåµ4«Õ¬à<ß

4.3.1 §=Ã«gÀ<ª:8¡<µ:Õ<°<»!§:ïËÕß!°Á+µ4«Õ¬à<ß PM10

g Ã=¢âÕ¡yjºj°<:ª:4+!39¬+¿<§ Ã<¡®<°·++øÕ:å¡39Ë 3 ¿<§ºÃ«° 3.
¡<§=Ã«g

g !#Á§¢âÕ¡yj ¡°<:§«<¡ 4¡æ4Ã/å!#8ß! âÃ ª:3°Õ+¥â«¬§à< r ( 4¡ª:3 83/8Ï
 À 4¡æ4Ã/å) m (§«<¡#4Ã) ·j3 b (intercept) ®<°¢âÕ¡yjºj°<:ª:4+!39¬+
Õ4µ:<°<:0Àj¢ÕßÕ<°<»¡<µ:><Ã®<°#ÿ¥ª:4+!39¬+ Orifice ®<°>+:4+:Õß
°<:ª:4+!39¬+¢Õß#ÿ¥ª:4+!39¬+ Orifice ·jâ«+4Ã3÷°jß>Ã·++øÕ:å¡39Ë 4
¿<§ºÃ«° 3.

g §=Ã«gÕ4µ:<°<:0Àj¢ÕßÕ<°<»39Ë·3â®:8ß¢Õß#ÿ¥ª:4+!39¬+ Orifice
Qa(Orifice) ·jâ«+4Ã3÷°§à<jß>Ã·++øÕ:å¡39Ë 4 ¿<§ºÃ«° 3. ¥â«¬ ¡°<:

Qa(Orifice) = 1/m*([  H*(Ta/Pa)]1/2 - b)

!¡ïËÕ
Qa(Orifice) = Õ4µ:<°<:0ÀjÕ<°<»39Ë·3â®:8ß¢Õß#ÿ¥ª:4+!39¬+ Orifice ¡9ÀÃà«¬!ªìÃ

jy°+<»°å!¡µ:µàÕÃ<39

  H = Pressure drop !¡ïËÕºà<Ã Orifice ¡9ÀÃà«¬!ªìÃ Ã8È«ÃÈ=

Ta = ÕÿgÀ¿y¡8>Ã+::¬<°<» ¢g3ª:4+!39¬+ ¡9ÀÃà«¬!ªìÃ Õß»<!§j«8j
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Pa = §«<¡°¥¢ÕßÕ<°<»>Ã+::¬<°<» ¢g3ª:4+!39¬+ ¡9ÀÃà«¬!ªìÃ

¡8jj8!¡µ:ª:Õ3

b = Intercept ®<° Calibration curve #ÿ¥ª:4+!39¬+ Orifice

(®<°>+:4+:Õß°<:ª:4+!39¬+)

m = §«<¡#4Ã ®<° Calibration curve #ÿ¥ª:4+!39¬+ Orifice

(®<°>+:4+:Õß°<:ª:4+!39¬+)

g >Ã°<:§=Ã«gÀ<ª:8¡<µ:Õ<°<»®<°°<:!°Á+µ4«Õ¬à<ßµ<¡ª°µ8Ã4ÈÃ
§«<¡°¥Õ<°<»39Ëºà<Ã#4ÈÃ«<ß°:3¥<&°:Õß (Pf) ®3§=Ã«g0¥â®<° yµ:

Pf = [Pf(I) + Pf(F)]/2

!¡ïËÕ
Pf = §«<¡°¥Õ<°<»39Ëºà<Ã#4ÈÃ«<ß°:3¥<&°:Õß¡9ÀÃà«¬!ªìÃ Ã8È«ÃÈ=

Pf(I) = §«<¡°¥Õ<°<»39Ëºà<Ã#4ÈÃ«<ß°:3¥<&°:Õß°àÕÃ!°Á+µ4«Õ¬à<ß

(Initial filter pressure) ¡9ÀÃà«¬!ªìÃ Ã8È«ÃÈ=

Pf(F) = §«<¡°¥Õ<°<»39Ëºà<Ã#4ÈÃ«<ß°:3¥<&°:ÕßÀj4ß!°Á+µ4«Õ¬à<ß

(Final filter pressure) ¡9ÀÃà«¬!ªìÃ Ã8È«ÃÈ=

g !ªj9Ë¬ÃÀÃà«¬¢Õß§«<¡°¥Õ<°<»39Ëºà<Ã#4ÈÃ«<ß°:3¥<&°:Õß (Pf)
®<°Ã8È«ÃÈ= !ªìÃ¡8jj8!¡µ:ª:Õ3 :¥¬>#â yµ:¥4ßÃ9È

Pf = 25.4 (in. H2O/13.6)
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g §=Ã«g§à<§«<¡°¥Õ<°<»39Ëºà<Ã#4ÈÃ«<ß°:3¥<&°:Õß®:8ß :¥¬>#â yµ:
¥4ßÃ9È

P1 = Pa - Pf

!¡ïËÕ
P1 = §«<¡°¥Õ<°<»39Ëºà<Ã#4ÈÃ«<ß°:3¥<&°:Õß®:8ß ¡9ÀÃà«¬!ªìÃ ¡8jj8!¡µ:ª:Õ3

Pa = §«<¡°¥Õ<°<»+::¬<°<» ¡9ÀÃà«¬!ªìÃ ¡8jj8!¡µ:ª:Õ3

Pf = §«<¡°¥Õ<°<»39Ëºà<Ã#4ÈÃ«<ß°:3¥<&°:Õß39Ë«4¥0¥â ¡9ÀÃà«¬!ªìÃ ¡8jj8!¡µ:ª:Õ3

g §=Ã«g·j3+4Ã3÷°§à< Pressure ratio

Pressure ratio = P1/Pa

!#àÃ Pressure ratio = 749.0/765.5 = 0.979

g Ã= Pressure ratio 39Ë§=Ã«g0¥â ·j3ÕÿgÀ¿y¡8>Ã+::¬<°<» (Ta)
0ª!ªî¥À<§à<Õ4µ:<°<:0Àj¢ÕßÕ<°<»39Ë·3â®:8ß¢Õß!§:ïËÕß!°Á+µ4«Õ¬à<ß39Ë>#â>Ã
°<:!°Á+µ4«Õ¬à<ß®<° Look up table (Qa(sampler; Look up table) ¥4ßµ4«Õ¬à<ß
·jâ«+4Ã3÷°jß>Ã·++øÕ:å¡ 4 ¿<§ºÃ«° 3.
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µ4«Õ¬à<ß : µ<:<ß· ¥ßÕ4µ:<°<:0Àj¢ÕßÕ<°<»39Ë·3â®:8ß¢Õß VFC ®<°
Look up table ¡9ÀÃà«¬!ªìÃ jy°+<»°å!¡µ:µàÕÃ<39

ÕÿgÀ¿y¡8 (Õß»<!´j! 9́¬ )
P1/Pa 26 28 30 32

0.978 1.189 1.193 1.197 1.200

0.979 1.191 1.194 1.198 1.201

0.980 1.192 1.196 1.199 1.203

0.981 1.193 1.197 1.200 1.204

0.982 1.195 1.198 1.202 1.205

µ4«Õ¬à<ß Ã= Pressure ratio 39Ë§=Ã«g0¥â (0.979) 0ª!ªî¥>Ã Look up table 39Ë

ÕÿgÀ¿y¡8 28 Õß»<!´j!´9¬  ¡9Õ4µ:<°<:0Àj¢ÕßÕ<°<»®:8ß = 1.194 jy°+<»°å!¡µ:µàÕÃ<39

ÕÿgÀ¿y¡8 30 Õß»<!´j!´9¬  ¡9Õ4µ:<°<:0Àj¢ÕßÕ<°<»®:8ß = 1.198 jy°+<»°å!¡µ:µàÕÃ<39

ÕÿgÀ¿y¡8 29 Õß»<!´j!´9¬  ¡9Õ4µ:<°<:0Àj¢ÕßÕ<°<»®:8ß = (1.194 + 1.198)/2

= 1.196 jy°+<»°å!¡µ:µàÕÃ<39

g §=Ã«gÀ<:âÕ¬j3§«<¡·µ°µà<ß (%Difference) :3À«à<ßÕ4µ:<°<:
0Àj¢ÕßÕ<°<»39Ë·3â®:8ß¢Õß#ÿ¥ª:4+!39¬+ Orifice (Qa(Orifice)) °4+Õ4µ:<°<:
0Àj¢ÕßÕ<°<»39Ë·3â®:8ß¢Õß!§:ïËÕß!°Á+µ4«Õ¬à<ß (Qa(Sampler; look up table)) :¥¬
>#â yµ:¥4ßÃ9È

%Difference = Qa(sampler) - Qa(orifice) x 100
          Qa(orifice)
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À<°:âÕ¬j3§«<¡·µ°µà<ß39Ë§=Ã«g0¥â 0¡à!°8Ã + 3% · ¥ß«à<
Look up table "y°µâÕß  <¡<:">#â>Ã°<:§=Ã«gÀ<Õ4µ:<°<:0Àj¢ÕßÕ<°<»
>Ã°<:!°Á+µ4«Õ¬à<ß0¥â À<°!°8Ã + 3% >Àâ3=°<:ª:4+!39¬+>À¡àÕ9°§:4Èß "â<¬4ß
!°8ÃÕ¬yà >ÀâæjÁÕµ°:<ø· ¥ß§«<¡ 4¡æ4Ã/å>À¡à

:¥¬°=ÀÃ¥>Àâ ·°Ã X §ïÕ [Qa(orifice)/(Ta)1/2]
·°Ã Y §ïÕ (P1/Pa)

g ª:4+·°â§à<Õ4µ:<°<:0Àj¢ÕßÕ<°<»39Ë > #â >Ã°<:!°Á+µ4«Õ¬à<ß
(Qa(sampler)) >Àâ!ªìÃÕ4µ:<°<:0Àj¢ÕßÕ<°<»¡<µ:><Ã (Qstd) 39Ë ¿<«3
¡<µ:><Ã :¥¬ ¡°<:

Qstd = Qa(sampler)*(Pa/Pstd)*(Tstd/Ta)

!¡ïËÕ
Qstd = Õ4µ:<°<:0Àj¢ÕßÕ<°<»¡<µ:><Ã (§«<¡°¥¢ÕßÕ<°<» 760 ¡8jj8!¡µ:

ª:Õ3 ·j3ÕÿgÀ¿y¡8 298 Õß»<!§j«8j) ¡9ÀÃà«¬!ªìÃ jy°+<»°å!¡µ:

µàÕÃ<39

Qa(sampler) = Õ4µ:<°<:0Àj¢ÕßÕ<°<»39Ë>#â>Ã°<:!°Á+µ4«Õ¬à<ß ¡9ÀÃà«¬!ªìÃ

jy°+<»°å!¡µ:µàÕÃ<39

Pa = §«<¡°¥¢ÕßÕ<°<»>Ã+::¬<°<» ¡9ÀÃà«¬!ªìÃ ¡8jj8!¡µ:ª:Õ3

Pstd = §«<¡°¥¢ÕßÕ<°<»39Ë ¿<«3¡<µ:><Ã (760 ¡8jj8!¡µ:ª:Õ3)

Ta = ÕÿgÀ¿y¡8>Ã+::¬<°<» ¡9ÀÃà«¬!ªìÃ Õß»<!§j«8j

Tstd = ÕÿgÀ¿y¡839Ë ¿<«3¡<µ:><Ã (298 Õß»<!§j«8j)
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g §=Ã«gÀ<ª:8¡<µ:Õ<°<»34ÈßÀ¡¥>Ã°<:!°Á+µ4«Õ¬à<ß (Vstd) :¥¬
 ¡°<:

Vstd = Qstd * t

!¡ïËÕ
Vstd = ª:8¡<µ:Õ<°<»¡<µ:><Ã ¡9ÀÃà«¬!ªìÃ jy°+<»°å!¡µ:

Qstd = Õ4µ:<°<:0Àj¢ÕßÕ<°<»¡<µ:><Ã ¡9ÀÃà«¬!ªìÃ jy°+<»°å!¡µ:µàÕÃ<39

t = !«j<>Ã°<:!°Á+µ4«Õ¬à<ß ¡9ÀÃà«¬!ªìÃ Ã<39

4.3.2 °<:Õ+°:3¥<&°:ÕßÀj4ß!°Á+µ4«Õ¬à<ß

g  ¿<«3·«¥jâÕ¡ =À:4+°<:Õ+°:3¥<&°:ÕßÀj4ß!°Á+µ4«Õ¬à<ß
- §«<¡#ïÈÃ 4¡æ43/åÃâÕ¬°«à<  50% :¥¬§«+§ÿ¡0¡à>Àâ!ªj9Ë¬Ã·ªjß

!°8Ã + 5%
- ÕÿgÀ¿y¡8ÀâÕß:3À«à<ß 15-30 Õß»<!´j!´9¬  :¥¬§«+§ÿ¡0¡à>Àâ

!ªj9Ë¬Ã·ªjß!°8Ã + 3 Õß»<!´j!´9¬ 
g °àÕÃÕ+°:3¥<&°:Õß >Àâ3=§«<¡ 3Õ<¥µyâ¥y¥§«<¡#ïÈÃ3ÿ°§:4Èß
g Ã=´8j8°<!®j > à>Ãµyâ¥y¥§«<¡#ïÈÃ
g §j9Ë:Õ¬æ4+§:÷Ëß¢Õß°:3¥<&°:ÕßÕÕ° ·j3«<ß+Ã#4ÈÃ«<ß¢Õß

µyâ¥y¥§«<¡#ïÈÃ :¥¬Àß<¬¥â<Ã39Ë>#â!°Á+µ4«Õ¬à<ß¢÷ÈÃ
g Õ+°:3¥<&°:Õß Õ¬à<ßÃâÕ¬ 24 #4Ë«:¡ß
g !¡ïËÕ§:+ 24 #4Ë«:¡ß >Àâæ4+°:3¥<&°:Õßµ<¡·Ã«!¥8¡ !æïËÕ!µ:9¬¡

0ª#4ËßÃÈ=ÀÃ4°µàÕ0ª
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4.3.3 °<:#4ËßÃÈ=ÀÃ4°°:3¥<&°:ÕßÀj4ß!°Á+µ4«Õ¬à<ß

g !ªî¥!§:ïËÕß#4Ëß38Èß0«â Õ¬à<ßÃâÕ¬ 2 #4Ë«:¡ß
g ª:4+!§:ïËÕß#4Ëß>Àâ!ªìÃ 0.0000 °:4¡ (3»Ã8¬¡ 4 µ=·ÀÃàß)
g ª:4+!39¬+!§:ïËÕß#4Ëß¥â«¬µÿâ¡ÃÈ=ÀÃ4°¡<µ:><Ã :¥¬ÃÈ=ÀÃ4°µÿâ¡¡<µ:><Ã

®3µâÕß·µ°µà<ß®<°ÃÈ=ÀÃ4°!¥8¡0¡à!°8Ã 0.5 ¡8jj8°:4¡ À<°·µ°µà<ß®<°Ã9È>Àâ
¬°!j8°°<:#4ËßÃÈ=ÀÃ4°«4ÃÃ4ÈÃ

g Ã=°:3¥<&°:Õß39Ëºà<Ã°<:Õ+·jâ« ¡<#4ËßÃÈ=ÀÃ4°
g +4Ã3÷°ÃÈ=ÀÃ4°°:3¥<&°:Õß jß+Ã´Õß°:3¥<& 9ÃÈ=µ<j !æïËÕÃ=0ª

§=Ã«gÀ<§«<¡!¢â¡¢âÃ¢Õß'ÿÉÃj3ÕÕßµàÕ0ª

4.3.4 °<:§=Ã«gÀ<§«<¡!¢â¡¢âÃ¢Õß PM10

§«<¡!¢â¡¢âÃ¢Õß PM10 (¡8jj8°:4¡/jy°+<»°å!¡µ:) = (Wf-Wi)*103

                                       Vstd

!¡ïËÕ
Wf = ÃÈ=ÀÃ4°°:3¥<&°:ÕßÀj4ß!°Á+µ4«Õ¬à<ß ¡9ÀÃà«¬!ªìÃ °:4¡

Wi = ÃÈ=ÀÃ4°°:3¥<&°:Õß°àÕÃ!°Á+µ4«Õ¬à<ß ¡9ÀÃà«¬!ªìÃ °:4¡

Vstd = ª:8¡<µ:Õ<°<»¡<µ:><Ã ¡9ÀÃà«¬!ªìÃ jy°+<»°å!¡µ:

103 = °<:·ªjßÀÃà«¬®<° °:4¡ !ªìÃ ¡8jj8°:4¡
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¿<§ºÃ«° 2

·++øÕ:å¡+4Ã3÷°ºj°<:ª:4+!39¬+·j3°<:§=Ã«gÀ<Õ4µ:<°<:0Àj¢ÕßÕ<°<»

 =À:4+!§:ïËÕß!°Á+µ4«Õ¬à<ß TSP 39Ë 0¡à¡9Õÿª°:gå§«+§ÿ¡Õ4µ:<°<:0Àj¢ÕßÕ<°<»

·++øÕ:å¡39Ë 1 ·+++4Ã3÷°ºj°<:ª:4+!39¬+!§:ïËÕß!°Á+µ4«Õ¬à<ß TSP 39Ë0¡à¡9
Õÿª°:gå§«+§ÿ¡Õ4µ:<°<:0Àj¢ÕßÕ<°<»

CALIBRATION DATA SHEET °:g9 0¡à¡9Õÿª°:gå§«+§ÿ¡Õ4µ:<°<:0Àj¢ÕßÕ<°<»

39Ëµ4Èß "<Ã9 (Station Location)

«4Ã39Ë                                          !«j<

ª:3!¿3!§:ïËÕß     [     ] TSP                    [     ] PM10

Orifice transfer standard S/N

§«<¡°¥¢ÕßÕ<°<» (Pa)                 in. Hg ÕÿgÀ¿y¡8+::¬<°<» (Ta)                 C

§«<¡°¥¢ÕßÕ<°<»!©j9Ë¬µ<¡�¥y°<j (Ps)     mm Hg ÕÿgÀ¿y¡8!©j9Ë¬µ<¡�¥y°<j (Ts)    C

!®â<ÀÃâ<39Ë39Ë¥=!Ã8Ã°<: : 1.

2.

µ<:<ß+4Ã3÷°ºj

Plate no. Orifice Manometer (in. H2O) Recorder reading (I)

À¡<¬!Àµÿ
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·++øÕ:å¡39Ë 2 ·+++4Ã3÷°ºj°<:§=Ã«gÀ<Õ4µ:<°<:0Àj¢ÕßÕ<°<»  =À:4+
!§:ïËÕß!°Á+µ4«Õ¬à<ß TSP 39Ë0¡à¡9Õÿª°:gå§«+§ÿ¡Õ4µ:<°<:0Àj¢ÕßÕ<°<»

SAMPLER CALIBRATION DATA SHEET
Orifice transfer standard S/N
Orifice calibration relationship; m =          b =          r =

Plate no. Orifice Manometer Recorder reading (I) X-axis = Y-axis = Transformed

(in. H2O) Qstd(Orifice)
a recorder reading [IT]b

a ; Qstd(Orifice) = 1/m*([(   H(Pa/Pstd)(Tstd/Ta)]1/2 - b)
b ; [IT] = I*[(Pa/Ps)*(Ts/Ta)]1/2

Sampler calibration relationship (Qstd(orifice) on x-axis; [IT] on y-axis)
IT = m[Qstd(Orifice)] + b
r =                , m =                , b =
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·++øÕ:å¡+4Ã3÷°ºj°<:ª:4+!39¬+·j3°<:§=Ã«gÀ<Õ4µ:<°<:0Àj¢ÕßÕ<°<»

 =À:4+!§:ïËÕß!°Á+µ4«Õ¬à<ß TSP/PM10 39Ë¡9Õÿª°:gå§«+§ÿ¡Õ4µ:<°<:0Àj¢ÕßÕ<°<»

·++øÕ:å¡39Ë 3 ·+++4Ã3÷°ºj°<:ª:4+!39¬+!§:ïËÕß!°Á+µ4«Õ¬à<ß TSP/PM10

39Ë¡9Õÿª°:gå§«+§ÿ¡Õ4µ:<°<:0Àj¢ÕßÕ<°<»

VFC SAMPLER CALIBRATION DATA SHEET

39Ëµ4Èß "<Ã9 (Station Location)

«4Ã39Ë                                          !«j<

ª:3!¿3!§:ïËÕß     [     ] TSP                    [     ] PM10

Volumetric flow controller  (VFC) S/N

Orifice transfer standard S/N

§«<¡°¥¢ÕßÕ<°<» (Pa)               mm Hg ÕÿgÀ¿y¡8+::¬<°<» (Ta)               C

!®â<ÀÃâ<39Ë39Ë¥=!Ã8Ã°<: : 1.

2.

µ<:<ß+4Ã3÷°ºj

Plate no. Orifice manometer (in. H2O) Pf (in. H2O)

À¡<¬!Àµÿ
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·++øÕ:å¡39Ë 4 ·+++4Ã3÷°ºj°<:§=Ã«gÀ<Õ4µ:<°<:0Àj¢ÕßÕ<°<»  =À:4+
!§:ïËÕß!°Á+µ4«Õ¬à<ß TSP/PM10 39Ë¡9Õÿª°:gå§«+§ÿ¡Õ4µ:<°<:0Àj¢ÕßÕ<°<»

VFC SAMPLER CALIBRATION DATA SHEET
Orifice transfer standard S/N     Ta =     K,     Pa =     mm Hg (C)
Orifice calibration relationship; m =        b =        r =

Plate no. Orifice Manometer Qa(Orifice) Pf (mm Hg) P1=Pa-Pf P1/Pa Qa(Sampler; Look up table)

(in. H2O)

Qa(Orifice) Qa(Sampler; look up table) %Difference

Pf (mm Hg) = 25.4 (in. H2O/13.6)
Qa(Orifice) = 1/m{[(   H)*(Ta/Pa)]1/2 - b}
%Difference = Qa(sampler) - Qa(orifice) x 100

               Qa(orifice)
Sampler calibration relationship
[   ] Look up table validated (%difference < 3%)
[   ] New calibration relationship
X = [Qa(orifice)/(Ta)1/2], Y = (P1/Pa)
r =        , m =        , b =
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 Ì < Ã4 ° ®4 ¥ ° < : §ÿ g
 ¿ < æ Õ < ° < » · j 3 !  9 ¬ ß

¿“æ∑’Ë 1 !§:ïËÕß!°Á+µ4«Õ¬à<ß TSP #Ã8¥0S:«jÿ¡

¿“æ∑’Ë 2 ¡Õ!µÕ:å =À:4+¥y¥Õ<°<»>Àâ0Àjºà<Ã°:3¥<&°:Õß

1

2



§yà 
 ¡

ï  Õ
  °

  <
  :

  µ
  :

  «
  ®

  «
4  ¥

  '
ÿÉ  Ã

  j
  3

  Õ
  Õ

  ß
  >

  Ã
  +

  :
  :

  ¬
  <

  °
  <

  »

46

¿“æ∑’Ë 3 !§:ïËÕß+4Ã3÷°Õ4µ:<°<:0Àj¢ÕßÕ<°<» (Recorder)

¿“æ∑’Ë 4 °:3¥<&°:<ø =À:4++4Ã3÷°Õ4µ:<°<:0Àj¢ÕßÕ<°<» (Recorder Chart)

3

4
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 Ì < Ã4 ° ®4 ¥ ° < : §ÿ g
 ¿ < æ Õ < ° < » · j 3 !  9 ¬ ß

¿“æ∑’Ë 5 Õÿª°:gå§«+§ÿ¡Õ4µ:<°<:0Àj¢ÕßÕ<°<» (Control flow device)

¿“æ∑’Ë 6 Õÿª°:gåµ4Èß!«j<!ªî¥-ªî¥!§:ïËÕß!°Á+µ4«Õ¬à<ß (Timer)

5

6
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¿“æ∑’Ë 7 ¡<:åÃÕ¡8!µÕ:åÃÈ= (Manometer water)

¿“æ∑’Ë 8 +<:å:Õ¡8!µÕ:å (Barometer)

7

8
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 Ì < Ã4 ° ®4 ¥ ° < : §ÿ g
 ¿ < æ Õ < ° < » · j 3 !  9 ¬ ß

¿“æ∑’Ë 9 !§:ïËÕß#4Ëß (Balance)

¿“æ∑’Ë 10 µyâ¥y¥§«<¡#ïÈÃ (Desiccator)

9

10



§yà 
 ¡

ï  Õ
  °

  <
  :

  µ
  :

  «
  ®

  «
4  ¥

  '
ÿÉ  Ã

  j
  3

  Õ
  Õ

  ß
  >

  Ã
  +

  :
  :

  ¬
  <

  °
  <

  »

50

¿“æ∑’Ë 11  <:¥y¥§«<¡#ïÈÃ´8j8°< !®j (Silica gel)

¿“æ∑’Ë 12 §9¡§9+ª<°·+Ã (Forcep)

11

12
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 Ì < Ã4 ° ®4 ¥ ° < : §ÿ g
 ¿ < æ Õ < ° < » · j 3 !  9 ¬ ß

¿“æ∑’Ë 13 "ÿß¡ïÕ0«Ã8j 0¡à¡9·ªÑß (Vinyl non powdered gloves)

¿“æ∑’Ë 14 "ÿßæj< µ8§´8ª  =À:4++::®ÿ°:3¥<&°:Õß

13

14
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¿“æ∑’Ë 15 ´Õß°:3¥<& 9ÃÈ=µ<j  =À:4++::®ÿ°:3¥<&°:Õß

15

16

¿“æ∑’Ë 16 !§:ïËÕßª:334+À¡<¬!j¢°:3¥<&°:Õß (Running number)
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 Ì < Ã4 ° ®4 ¥ ° < : §ÿ g
 ¿ < æ Õ < ° < » · j 3 !  9 ¬ ß

¿“æ∑’Ë 17 °:3¥<&°:Õß>¬·°â« (Glass fiber filter)

17

18

¿“æ∑’Ë 18 Orifice ¢Õß#ÿ¥ª:4+!39¬+
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¿“æ∑’Ë 19 ·ºàÃµâ<Ã3<Ã°<:0Àj¢ÕßÕ<°<» (Resistance Plates)

¿“æ∑’Ë 20 °<:µ8¥µ4Èß#ÿ¥ª:4+!39¬+ Orifice  =À:4+!§:ïËÕß!°Á+µ4«Õ¬à<ß TSP

19

20Orifice
Resistance plates

Filter
adapter

Hi-vol
motor

Transducer

Water
manometer
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 Ì < Ã4 ° ®4 ¥ ° < : §ÿ g
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¿“æ∑’Ë 21 °<:«<ß·ºàÃµâ<Ã3<Ã°<:0Àj¢ÕßÕ<°<»

21

/

1

21

/

2
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¿“æ∑’Ë 22 °<:«<ß°:3¥<&°:Õß>Ã!§:ïËÕß!°Á+µ4«Õ¬à<ßÕ<°<»#Ã8¥0S:«jÿ¡

22

/

1

22

/

2



57

 Ì < Ã4 ° ®4 ¥ ° < : §ÿ g
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¿“æ∑’Ë 23 !§:ïËÕß!°Á+µ4«Õ¬à<ß PM10 #Ã8¥0S:«jÿ¡

23

/

1

23

/

2
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¿“æ∑’Ë 24 À4«§4¥¢Ã<¥'ÿÉÃj3ÕÕß¢Ã<¥0¡à!°8Ã 10 0¡§:ÕÃ

¿“æ∑’Ë 25 °:3¥<&°:Õß>¬À8Ã (Quartz filter)

24

25
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 Ì < Ã4 ° ®4 ¥ ° < : §ÿ g
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¿“æ∑’Ë 26 °<:µ8¥µ4Èß#ÿ¥ª:4+!39¬+ Orifice  =À:4+!§:ïËÕß!°Á+µ4«Õ¬à<ß PM10

26

PM10 Size Selective Inlet

Vari Flow Calibrator

Orifice Adaptor

To Manometer

Blower Housing, Motor

Flow Event Recorder

Digital Timer

Filter Holder Housing

Manometer
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¿“æ∑’Ë 27 °<:æàÃ Silicone Grease +Ã·ºàÃ¥4°'ÿÉÃj3ÕÕß¢Ã<¥>Àbà°«à< 10 0¡§:ÕÃ

27
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Ã<¬Õÿ3ÿ¡æ: !ÕÃ° §g33=ß<Ã
Ã<ß <«¡<Ã«8¿< °ÿ»j §g33=ß<Ã
Ã<¬¡Ãµ:9 #ÿµ8#4¬»4°¥< §g33=ß<Ã
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