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1ʠɀƚǫǴFǣǠǼ 
 
1.1� ɀƚǫǴFǣǠ 
 
ƕɀƚǫǴFǣǠG��ȡʌȭĬü-FƭȉF{`��`�¶ȎDʇ3?�»ħǬ»F

9RDœȭACXĲȀǼFclĹ²ǏD=$?�8Fxru��fA3?FɧǖD¹Xħ

ÊĒǁTĹƲǼFÌ°Ǡűȕ\ƈǬã5X9R�/YDƐǖCĒǢŦȧ�ǩȮ\ſǔ3�

cl�ƞƲFŦȧĒǁǼFȮǤ3DïƊ17X/A@�ƭȉxru��fǮ¨ơȃD'-

X»ħǬ»\ċX/A@#X� 
 
1.2� ɀƚǫǴFƠȭ 
 
ƭȉG�ǍǊTǍƀʋƯ@FɲãïŔDUWax�e�\ŻÒ5Xʇ�ǕŠǏA3?ƭ

FP\ŭÒ5Xf���CǍƀA3?8Fƌî)ƒō1Y?$X�ƭȉFǏŘGô,(V

U,ǫǴ�ĔĀ1Y?'W�ɘŀ@GƎĳǨǅax�e��ǅǆ©ŷɠŁ��ƺúǎǟD

'-XǎʘČ�ǎɕɭǰɑǰɎʉǼ�ǍǊǎǟDɿ5XêʄŘ\Ⱥ¸5X9RFĪʚǠt

�oSě,ĔĀ1Y?$X�3(3C)VƂ9Cjls�\ǖ$?õǍŘcl\¶Ȏ�´

ǖ5XD#9<?G�8Fjls�Ê°FħÊŘFǬȽ)œȭ@#W�8F9RDGƂ9

Cjls�@ɋ/W%X�żFǟǕʕŁAȩīǱŁ)ȹĭ@*XǱŁ(\ɀƚ3�œȭC

ĕúDGȹĭõțCȂĊDðRX9RFıǾ\AXœȭ)#X� 
ĿŠ 23ŀŁ(VĿŠ 24ŀŁF 2ŀɾ�ûƢFs��D'$?��¯ČFƭȉĲȀ\ı

ɆA3�ǃ&$ƋFƭȉFũŽ�ǨǅūâɀƚʜĿŠ 23ŀŁîJĿŠ 24ŀŁʝ�îJŌF
ĳ1CĲȀD'-XǵƬ(VƭȉKFȕŴūâɀƚʜĿŠ 24ŀŁʝCB\Ȧ<?*9�Ŀ
Š 25ŀŁG�/YVFĪƄÎĭ\ɐO&�3ŀ�ƞFƎȋŀŁA3?ĲȀD'-XƭȉK
FȕŴūâFȼȊCɀƚ\ǣǠA39ǫǴ\ĪƄ39�Ì°ǠDG��¯ČFƭȉĲȀ¶

ȎîJƭȉĲȀĹ�\Śĩ39ĕúDœȭACX�clɽɟƋǼ@ĲȀÎFcl\ȕŴʜǵ

Ƭ(VƭȉǼKʝ5XʇD�ƭȉDÈȦ3?Ƿȉ\ĲÉ5XƃƲ\ŕʔDȕ*�ǷȉîJ

ƭȉFƶɟDU<?Ǖ4XǷȉAƭȉFūâD=$?ɀƚ\ĪƄ3�ȀÎclȕŴ²ƞƋ

DƭȉAǵƬFƺúƬ°)ňŠ1YC$Ɩ§TóŌAȀÎƶɠʜ�`y�mž�RežʝD
UXƲÛŘFǬȽ\ǣƣA39� 
ɀƚDŇ9<?G�ĿŠ 25ŀŁƭȉxru��fơȃĲȀ»ħŦȧɀƚF£FòȵșT

{`��`�cl¶Ȏ�ƞșǼAɢŵ3�ɬÔCŚĩ\åÓýā39�8Fȍƙ�¦�F

U%DĪʚƖ§\ȸĩ39� 
 
�ɀƚıɆGǤȀFP 
�ȀA3?ɹȀ\ǖ$X 
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�ĪʇDȦ[YXƄĹ\ȘŞ3�ɀƚıɆA5XĲȀłɻG 80mǱŁ 
�ɀƚıɆFĲȀóŌG 25A�50A�100A�îJ 150AF 4ɟW 
�û�FóŌFȀD'$?�ƭȉFƶɠ\ 3{o��¦�ęã17X 
��ȶFƶɠƖ§�D'$?��ƵŘclA3?FǷȉFɵ\ęã17X 
 

� ɀƚ�ƞ\ɥȦ5XD#9<?G�ť%ƭȉ)ĜɵACWƎȋǠDGĜƬDŻÒ72X

\ŐC$9R�ħÊDåÓɱŞ39�@ɴĚĪʚD'$?Ȧ%/AA39�O9�ƎȋǠ

Ct�oFſǔ\Ȧ%�@Ƭ°ƶɵ(VŐVYX�`y�mž)ɳȭ@#X9R�ȆŁU

,ƭȉFƶɵ)ƿĩ@*Xƶɵȳ�îJȀÎFČß\ƿĩ@*XČßȳ\ǖ$XU%ɱŞ

39� 
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2ʠɀƚǫǴFȍƙ�Ⱥ¸ 
 
2.1� ɴĚĪʚĕîJȸÃFƠȭ 
 
� ĪʚDʇ3?G�ȣĐǦ� ƆǸn��uƛń¨Ǯ� ĝĿǗɸķʜƆǸļɁȷǙ 1233ʝF
Ƈēǳĕ\¾ǖ3�ĿŠ 25ŀ 11Ə 25Ɔʱ11Ə 29Ɔ�12Ə 2Ɔʱ12Ə 6ƆF 2ɣɾ�
úȳ 10ƆɾDƼ<?Ȧ<9�ɴĚĪʚĕFɱȕD=$?Gċ 2.1.1Dǭ5�ƫĬO@FɎ
ʉGƎǪ@Ȉ 1kʮ@#X�ĪʚFĪƄD#9<?G�õǍŘFcl\ť%9RD�ÜDƆ
ǸļŊŢ�ěɈƸʁȖǼKFȿƈ�ĵÒ\Ȧ<9� 

 

 
 

ċ 2.1.1� ɴĚĪʚĕÎȸÃɱȕƠǜċ 
  



 

 4 

� ȸȕ39ĪʚȸÃFƠȭGċ 2.1.2FɟW@#X�ƭȉGÇĖČ 20MPaƓǀFb�v�
\ǖ$9�ĪʚɽĤ(Vȋ�O@ǖ$9b�v�Gúȳ@ 3Ē@#X�ǷȉGÇĖČ
14.7MPaƓǀF 47ʬ��� 5ƕ\ȄƉ�w���v@ɢȍ3¶Ȏ39�ǵƬSǷȉûƢÇ
ĖČ 14.7MPaƓǀF 47ʬ��� 5ƕ\ȄƉ�w���v@ɢȍ3¶Ȏ39�ɱȀ@ɢȍ
1Y9clGľDúȳ@ 300m3Ɠǀ@#W�O9�ÃFƭȉb�v��JDù���S

30m¦ÎFɎʉDȸȕ39úǿFĭɵ)ľD 300m3\Ɍ&C$U%DɱŞ39�ħÊF9

Rƭȉ)ɱȀÎD¶Ȏ1Y?$XǑŜ@G�Ê?F ĄGľDʁɅĘ\Ã&9ȰƿŢîJ

cl¶ȎȸÃÎDɛɮF�Ÿ²�ȳƿ\Ȧ$�ƭȉFĦč5XÊ?FȸÃ(V ĄFɛɮ

39ȰƿŢO@GľD 70m¦�\Ǭ»5XU%ɱŞ39� 
 
 
 

 
 
 
 
 
 

ċ 2.1.2� ĪʚȸÃFɱȕċ 
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ĪʚȸÃ\ơŠ5XČß�ƶɵɀſɯ�cl¶Ȏɯ�îJȻʚɱȀɯD=$?G¦�F

ɟW@#X� 
 
�Čß�ƶɵɀſɯ 
� Čß�ƶɵɀſɯFƠǜGċ 2.1.3FɟW@#X�ĜØ3?ČßɀſĆ�Čßȳ��l~
����o�ńƶɵȳ�JDz��ʗDU<?ơŠ1Y?'W�/YV\ 25ʫȀDU<?
ůȑ39ƶɏ\ǈ3?$X�ƿĩ5XȻʚɱȀʜĲȀʝFóŌTƶɠDU<?ČßîJƶ

ɵF��k)ǞCX9R�ȬžFČßɀſĆ�ČßȳîJ�l~����o�ńƶɵȳ\

�$DȌPú[7X/ADU<?ǣƣA5Xƶɵ\Ǭ»5XơɡAC<?$X�ǣƣFƶ

ɵDı5XɀſGČßɀſĆDU<?ĜO(DĩR9F;Dzo~�`ŃFɽóFǱŁ\

ęã17X/ADU<?Ȧ<9� 
 
 

 
 
 

ċ 2.1.3� Čß�ƶɵɀſɯƠǜ 
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�cl¶Ȏɯ 
� cl¶ȎɯA3?�Čß�ƶɵɀſɯ(VȻʚɱȀɯO@FɱȀ\ȸȕ39�ƭȉF¶

ȎF9RFɱȀDG 25AȀ\�ǷȉîJǵƬF¶ȎF9RFɱȀDG 1/2`�qȀ\ǖ$
9�cl¶ȎɯG�Čß�ƶɵɀſɯDľʙ5X ĄFħÊǬ»F9RD�Čß�ƶɵɀ

ȁɯFÒóAȻʚɱȀɯFÉóAFɾFɎʉ\ 50mȸ-X9RFŊǣSÍE?$X� 
 
�ȻʚɱȀɯ 
ȻʚɱȀɯFƠǜ\ċ 2.1.4Dǭ5�ȻʚɱȀʜĲȀʝA3?G 25A�50A�100A��

JD 150AFʥǲFŌFĲȀ\ĪʚĕÎD�Õ�ƭĿDɱȕ39�ȻʚɱȀʜĲȀʝFɻ1
Gcl�ƞșAFɄɂ\ɟ4ĪʇDƄĹDǖ$VYXõțŘF#Xɻ1A3? 80m\ȸĩ
39� 
ȻʚɱȀʜĲȀʝG 5.5mF JIS G 3452Ȁ��JDûŌ�ûȚìF SUSȀ\ȌPú[

7?Êɻ@ 80mFɻ1A39�ù�FȀFůȑG~��kůȑAE4ɗPůȑF³ǖAC
<?$X�ȻʚɱȀʜĲȀʝFÉóAÒóDGĲȀAǼ3$ÎŌ\Ɛ5X~��^ń��

�z��\ȸȕ39�¦��ÉóÁFz��\ AV1�ÒóÁFz��\ AV2AĂǯ5X�
ȻʚɱȀʜĲȀʝF�ƶDG�cl¶Ȏɯ(VFƶY\ħĩ17X9RFȻʚɱȀʜĲȀʝ

AûŌFáɊȀ)ůȑ1Y?$X�áɊȀG�ȻʚɱȀʜĲȀʝDcl\¶Ȏ5XʇD{

�k²ƞDU<?Ƿȉ�ƭȉ\ÇĖ5X9RF{�kȀFŊÞSÍE?$X�O9�AV2
FŎƶDSȻʚɱȀʜĲȀʝAûŌF�ÃȀ)ȸ-?#W�1VDpfu\ůȑ3?ħÊ

C®ȕDclFŻŽ\Ȧ%U%D39� 
� ȻʚɱȀʜĲȀʝDG�Čßȳ�ǌʋı��JDclǄŁȳFd�}���\ůȑ39�

ČßȳîJǌʋıG AV1FǤÜFáɊȀÎ�îJ AV2FǤŎF�ÃȀDȸȕ39�cl
ǄŁȳD=$?G�ǄŁęãFĲȀłɻƃü·ĦŘ�îJĲȀÎɯ@FɷǤƃü®ȕ·Ħ

Ř\ɀƚ5X9RDúȳ@ 7öǖ$?ûƋDƿĩ\Ȧ<9�ù�FɱȕD=$?G�AV1
(V 20mF®ȕD 3ö�1VD 30mʜAV1(V 50mʝF®ȕD 1ö�1VD 30mʜAV1
(V 80m�AV2FǤÜʝD 3öůȑ39�3öůȑ5Xʇʜ20mĎǇ�80mĎǇʝGĲȀ
F�ɯʜUʝ��ĞʜMʝ��ɯʜLʝF 3(Ţ\d�}���FÿŅóA39�Ȁ�ĞɯD
d�}���\ȸȕ5XʇDG 1/8`�q SUSȀ\ŬÉ5X/A@®ȕFɀſ\Ȧ<9�
1öFPȸȕ5Xʇʜ50mĎǇʝDGĲȀ�ĞʜMʝA39�¦��ù�FǄŁȳDUX
ƿĩȍƙG� 

� 20m-U�20m-M�20m-L 
� � � 50m-M 
� � � 80m-U�80ʮ-M�80ʮ-L 
AĂǯ3äØ5X� 
� ¡ćGɫʆ(VŸ²5X9RFǵČ²âŃ\ǖ$?'W�ɽɼFŸ²\Ȧ<?(VĪʇ

Dz��)â²5XO@o`��g)Ǖ4X�8F9R�ǡȯǖƜA��fb��\Ȭž
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¼ȸȕ3�ĪƋɾAFſú\AWC)VĪʇFz��Fâ²\ǬȽ�ɺǚ»Ħ39� 
� ĪʚDʇ3ǖ$9ùǲn�i�FɃÆG¦�FɟW@#X� 
 
�Čßȳ  MKSz�u�� ʍʋĭɵń�y��o� 
    25A     133.3kPa F.S. 
    50A     266.6kPa F.S. 
    100A   666.6kPa F.S. 
    150A   1333kPa F.S. 
    Óȱțʨ0.001%F.S. ȆŁʨ0.12%R.O. 
�ƾŁȳ  Tďj�lǌʋı� Φ1.6mm 
�ƶɵȳ  ǌń�l~����o� 
    H2ʨ100L/min�500L/min�2000L/min F.S. 
         ȆŁʨ5% R.O. 
    N2: 500L/min F.S.    
         ȆŁʨ5% R.O. 
�clǄŁȳ  |��s_��alȫ SXj��m� ɉɵÓƘĆď 
    ǄŁÓȱțʨ0.1%� ƋɾÓȱțʨ0.2sec 
 
 
 
 

 
ċ 2.1.4� ȻʚɱȀʜĲȀʝɯƠǜ  



 

 8 

 

�

 
 

ċ 2.1.5� ČßƶɵɀſȪȕ 
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ċ 2.1.6� ¶ȎɱȀ�áɊȀ�ȻʚɱȀʜĲȀʝ 
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ċ 2.1.7� ȻʚɱȀʜĲȀʝƔǺɯ 
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ċ 2.1.8� clǄŁȳ 
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ċ 2.1.9� Čßȳ�ǌʋı�ƶɵȳ 
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2.2� ĪʚƃƲ 
 
� ĪʚƃƲD¹XţʒD=$?�ȀÎFƤńċAËDċ 2.2.1ʱ2.2.6Dǭ5�ĪʇFŸ²F
ţʒG¦�FɟW@#X� 
 
� ÖƒǑŜ�ƭȉFáɊȀ�ȻʚɱȀʜĲȀʝÊ?)ǵƬ@Çǀ 
�ʱ� áɊȀFǵƬ\Ƿȉ@{�k 
� AV2FɽŸ²�AV2)ĨÊDɽ$9/A\ǬȽ3?(V AV1FɽŸ²�ȻʚɱȀ

ʜĲȀʝKFǷȉ¶ȎFɽĤ 
� ǣƣA5Xɵ:-Ƿȉ\¶Ȏ@*XU%D AV1FɼŸ²�ȑ$? AV2\ɼŸ² 
�ʱ� áɊȀFǷȉ\ƭȉ@{�k 
� AV2FɽŸ²�AV2)ĨÊDɽ$9/A\ǬȽ3?(V AV1FɽŸ²�ȻʚɱȀ

ʜĲȀʝKFƭȉ¶ȎFɽĤ 
�ʱ� ƔǺO@FƭȉFÙɩ\ǬȽ3�AV1FɼŸ²�ȑ$? AV2FɼŸ²�ƭȉ¶Ȏ

ÀƧ 
�ʱ� áɊȀFƭȉ\Ƿȉ@{�k 
� ȻʚɱȀʜĲȀʝFƭȉ\Ƿȉ@{�k 
�ʱ� ȻʚɱȀʜĲȀʝÊ°\ǵƬDȕŴ� 	� �DšW�ƦFĪʚ 
 
� ĪʇDȦ<9ĪʚFǝøAƖ§\Ȩ 2.2.1ʱ2.2.3Dǭ5�O9�ĪʇFƿĩƳňF¥Ȩµ
\ċ 2.2.7ʱ2.2.8Dǭ5�/YVFƿĩƳň\ĒD�ǣƣA39ȆŁ\ǀɍ5Xt�o\Ő
X/A)@*9�3�ǷȉFĲÉţʒDGɫʆŸ²FǵČz��FɽɼDª%Ⱦĺ)Ĝ

*,�Ȩ 2.2.1Dǭ1Y9ǷȉFɻ1îJ°ǳGœ63SǓĪFǷȉFɻ1T°ǳAG�ȟ
76ǣħDɨ+C$/AGƴś\ȭ5X�ȀÎDĦč5XĪʇFǷȉɵG�ǄŁȳDUX

ƿĩAƶɵȳF¿\ĒD×Ɓ1Y�ȱƘîJȘİG8YDĒ>,� 
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ċ 2.2.1� Īʚţʒʜ 1 / 6 ʝţʒ�ʱţʒ 

AV1 AV2 
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ċ 2.2.2� Īʚţʒʜ 2 / 6 ʝţʒ�ʱţʒ� 
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ċ 2.2.3� Īʚţʒʜ 3 / 6 ʝţʒ�ʱţʒ� 
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ċ 2.2.4� Īʚţʒʜ 4 / 6 ʝţʒ�ʱţʒ� 



 

 18 

 
 
 

 
 
 

 
 

ċ 2.2.5� Īʚţʒʜ 5 / 6 ʝţʒ�ʱţʒ� 
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ċ 2.2.6� Īʚţʒʜ 6 / 6 ʝ ţʒ�ʱţʒ� 
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Ȩ 2.2.1� ȀÎclȕŴĪʚǝøAƖ§ 

 
� � � � � �ÊȕŴFĕúGǷȉǄŁ 100%ĶFɻ1�°ǳDɿ5XȱƘGȦ<?$C$ 

�ǷȉF°ǳ�îJɻ1G�Ȩ 2.2.3D'-Xz��ɽɼƋɾDĒ>* 
�Ƿȉƶɵ ��ʯAV1ÊɽʞʜAV1ɼ	ɽʞAV1ɽ	ɼʝ�2 ʰFƋɾ  

DU<?ǿÒ 
 

  

� �")
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Ȩ 2.2.2� ȀÎƾŁ�ČßDɿ5Xƿĩ¿ 

 
�ƾŁ�ČßËDĜƬAFĺ)ƿĩÓȱț¦�@#<9 

 
 
 

  

*3.(��� 	,1��� ������
�!-+
�

�" )
���

�!-+
�

�" )
���

�	������������ 	�� ���$# 	�� ���$#
�	���	�������� 	�� ���$# 	�� ���$#
�	���
����	�	4	��� 	�� ���$# 	�� ���$#
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Ȩ 2.2.3� AV1ɽŸ²Dɿ5XƋɾ 

 

�ÊȕŴFĕúGǷȉĶFɻ1�°ǳDɿ5XȱƘGȦ[Y?$C$ 
�ƭȉĲÉƋF AV1ɽɼƋɾGȱƘDŉʐ\îN1C$ 
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ċ 2.2.7� ¥ȨǠCƿĩƳňʜƶɵ�ÉóƾŁ�ÉóČßʝ 

Īʚǝø 150A-3ʜN2Ķɻ1 18m�H2ƶɵ 720L/min�ƶɠ 0.63m/secʝ 

����

ƭȉƶɵ  

$&!)#"%'�
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ċ 2.2.8� ¥ȨǠCƿĩƳňʜclǄŁʝ 

Īʚǝø 150A-3ʜN2Ķɻ1 18m�H2ƶɵ 720L/min�ƶɠ 0.63m/secʝ 

50m��*� ��+�

20m��*� �(�(��+ 

80m��*� �(�(��+�
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2.3� Īʚȍƙ 
 
ʜ1ʝȱƘƃɶ 
 
� ǓɆ\ȱƘ3OARXD#9W�$,=(FƃɶǸ?AœȭCĩȗ\Ȧ<9�Ơǜ\ċ

2.3.1Dǭ5� 
 
 
 

 
 
 
 
 
 
 
 
 

ċ 2.3.1 ȱƘFƃɶFƠǜAùĩȗ 
 
 
 
� ùƬ°FǛʏ@�ÔFƺú)Ǖ4C-YHÖƒDĲÉ39ǷȉĶ V)8Fɻ1\Ɛ39
OOĲȀFƔǺO@ǰâ5X/ADCX)�ǓĪDGœ6Ƭ°ÓĥFũŽDª%ƺú)Ǖ

4X�8Fȍƙ��1îJ�2)Ƭ°FɤȦAËDėà3ɝD�2)ƻĴ5X�/FǓɆAƕ�

�1ʨƭȉǷȉƺúĶɻ1  ʜǷȉ) 2%ʱ98%ʝ 
�2ʨǷȉĶƺúĶɻ1  ʜǷȉ) 98%Ɍʝ 
�3ʨǷȉǵƬƺúĶɻ1  ʜǷȉ) 98%ʱ80%ʝ 
VʨĲÉ39ǷȉFÖƒ°ǳ 
Vminʨ�3O@ĲȀ(VŭÒ1Y9ƋǇF�2FéRX°ǳ 
V1ʨ�3O@ĲȀ(VŭÒ1Y9ƋǇF�1FéRX°ǳ 

ʜ2%�98%A$<9ʀ¿GƭȉFǎǟ�ʂǛ\ĒDcl�ƞșAFèɄDU<?ưĩʝ 
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ƞF�ǧ@#X�ƭȉAǵƬ�Fɲȉ)ƺú3C$Ɩ§\ȮÒ5 /AG�ǣƣA5XĲ

Ȁłɻʜƕ�ƞ@G 80mʝD'$?ɲȉ)ŭÒ1Y9ƋǇ�ë;ǵƬA�3)ĨÊDŭÒ1
Y9ƋǇ@ȀÎF�2)ƩĦ3?$XƖ§\ȮÒ5/ADǼ3$��2FƩĦG�1îJ�3F
ėàA�õÓFɿ¹D#X9R�ƿĩ\Ȧ<9Ɩ§D'$?�1��2��3)$(CXūâ\
ǭ5(ȱƘ\Ȧ&HU$/ADCX� 
� �ȶFƃɶDŏ$�ȱƘ\Ȧ<9�C'�Ȩ 2.2.2Dǭ39ȀÎČßFƿĩ(Vƕ�ƞF
ɀƚȂĊ@GȻʚɱȀʜĲȀʝFÉóAÒó@ĜƬČDı3MNĺČGȰƿ1Y6�ŏ<

?ȀÎFƬ°°ǳDĒ>,ƶɠGĲȀłɻɎʉDɿ[V6MN�ĩ@#XAȘ&?Ȣ$�

�ƃ�ƝȴDȭ5X�`y�mžGȀÎFƬ°Fƶɠ)Ǽ3,?SƭȉAǷȉ@Ĝ*,Ǟ

CW�ǷȉF�`y�mžGƭȉF�`y�mžFȈ 7½ACX�ƕĪʚ@GƭȉF¶Ȏ
Dª%Ƭ°FǰâA�ʢ��2��3Fęã)ȱƘıɆACX9R�ȱƘDǖ$X�`y�mž
GƭȉF�`y�mžʜReH2ʝ\�ŒA5X� 
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ʜ2ʝùǄŁȳKFƭȉFÙɩƋɾ 
 
O6�ɋǇ\�AV1ɽŸ²\ɽĤ39Ƌɾ A39�ƭȉ)ùǄŁȳDÙɩ5XƋɾ\

OAR9SF\Ȩ 2.3.1Dǭ5�//@ƭȉ)ǄŁȳDÙɩ5XƋɾAGċ 2.3.1D'-X�
ʢF÷Ǻ)ùǄŁȳF®ȕDÙɩ39ƋɾF/A@#W�/YGǄŁȳFǭ5ƭȉǄŁ)

2%\Ɍ&XƋɾDU<?×Ɓ1YX� 
 
 
 

Ȩ 2.3.1� ƭȉ)ùǄŁȳDÙɩ5XƋɾ 
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� /Fȍƙ(VĲȀÎ\ɤȦ5XƭȉFƶɠFɷǤƃü®ȕ·ĦŘ)[(X�Ơ3?��

ɯO9G�ĞFÙɩƋɾ)Ǫ,��ɯFÙɩƋɾ)ɻ$�ƍD�ĲȀFóŌĜ*,ƶɠ)

ɦ$MB 
 

ÙɩƋɾʜsecʝ� � � � �� 
� �� ʩ� � 
� � � � ƭȉFƶɠ� � � � � � ɠ$� � �	� � ɦ$ 

 
FÄü)ʖȤDCX� 
/FȍƙG�ƭȉAǷȉFįŁĺDǘƗ5XƷßFŉʐDǘƗ5XSF@#XAȘ&V

Y�ǷȉAƭȉFǛʏ@GƷßFŉʐ)ǉȯ@*C$/A\ǭ3?$X� 
 
 
ʜ3ʝ�ʢȱƘȍƙ 
 
� �1D=$?ȱƘ\Ȧ<9ȍƙ\ċ 2.3.2ʱ2.3.7Dǭ5�O6�ǄŁȳFƿĩƳňAƭȉ
Fƶɠ(V�1\ɎʉA3?Ŵǿ39ȍƙ)ċ 2.3.2ʱċ 2.3.4@#X�//@�1GƭȉǄŁ
) 2%(V 98%DȞXO@FƋɾDƭȉFƶɠ\�4?ƮR?$X�ƿĩǇʜU�M�Lʝ�
ĲȀóŌ�ƭȉ�`y�mžF$6YDS·Ħ3?ęã5X¿AC<?'W�g�~0A

Dƭȉ�`y�mžDı3ėàO9GƻĴFÄüGȮ?ñYXSFFȏ�ǠCÄüF×Ɓ

Gĉʊ@#X� 
� 8/@��1\ĲȀóŌ d@ʃ39ǉƦÆɎʉ� �1/dDU<?ſǔ\Ȧ<9SF)ċ 2.3.5
ʱ2.3.7@#X�ȍƙA3?�50A�100AîJ 150AD=$?GƿĩǇ0ADƭȉ�`y�
mžKF·ĦŘFPDʈȈ1Y�ƭȉ�`y�mžDı5XʢƦɿžFň@ǭ5/A)@

*X/A)[(X�/F/AG�ɷǤƃüFǷȉDı5XƭȉFũŽGMNɎʉDƪµ3

?Ǖ4?$X/A\ǭ3?$XAȘ&VYX�O9�ǷȉFĲÉǑŜFɪ$Dɿ[V6�

ƭȉ�`y�mž)Ǽ3-YHƿĩǇ0AF�1/dFȍƙSǼ3,CX/AG�ƭȉAǷȉ
FǛʏDɿ[XǓɆGƭȉDÈȦ5XǷȉ��JDǵƬFǑŜDGǉɿ¹@#X/ASǭ

1Y?$X�/F/AGǵƬG8FȌŠFĜɯÓ)Ƿȉ(VŠX/A��JDǷȉAɲȉ

Fɾ@GȅŘTũŽɠŁǼFɔɜǓɆǏŘDĜ*Cĺ)ǉ$/A(Vȝƈ@#X� 
8YDı3�25AD=$?Gz�=*)Ĝ*,OAOWFǉ$ȍƙAC<?'W�25A

D=$?GUWĜ*CóŌFĲȀAǓɆ)ǞC<?$X/A)ǭą1Y?$X�25AFU
%CóŌFĳ1$ĲȀD'-XȕŴFǓɆA²ƞG£AØDȘ&Xœȭ)#X� 
� Ǽ3$Ɏʉʜ20m�80ʮʝD'-X U�M�L0AFĺDǨǣ5XAʖȤCĺ)Ȯ?A
YX�ĲȀF�ɯʜUʝ@Gƭȉ�`y�mžFėĜDª$�1/dGƻĴ5XFDı3�ĲȀ
F�ɯʜLʝ@GɝDƭȉ�`y�mžFėĜDª$�1/dGėà5XA$%ɝFÄü\ǭ5�
ĲȀ�ĞʜMʝFȍƙG8FɾFÄü\ǭ5��1/dFƻĴGǷȉDı5XƭȉFũŽFŧ
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Ú\śā3�ɝD�1/dFėàGƭȉFũŽFºɤ\śā5X��ȡDƬ°F�`y�mž
FėàDª$Ƭ°FũŽGŧÚ\ò-XA1Y��ɯ@FȍƙG8YDŏ%)�ɯ@Fȍ

ƙG8FɝAC<?$X�ũŽ)ºɤ\ò-X/AG�ƶɔɜUWSȅŘAĲȀĘAFŶ

ŹFźɱ5XǓɆãD#W��ĲȀ�ɯ@GȀĘFŶŹ\ņ,ò-C)VƶY)ɤȦ3?$

XAȘ&VYX��ɯA�ɯ@ʖȤDǓɆ�Fĺ)Ǖ4XFGǷȉDı5XƭȉFįŁĺ

DǘƗ5XƷßFŉʐAȘ&VY�Ȁ�ɯ@GƷßFŉʐ\ņ,ò-?}lu�ƶYFǛ

ʏ)ņã\ò-�Ȁ�ɯ@GɝDǛʏ)ȓă\ò-?$XSFAȍɂ@*X�/F/AG

Ȩ 2.3.1Dǭ1Y9ƭȉFÙɩƋɾFÄüA�ȟ3?$X� 
� �ƃ@ U�M�L0ADĲȀłɻƃüFęã\PXA�łɻƃüFɎʉ)ɻ,CYHCX
MB�1/dGėà3�ƕɀƚ�ƞFƭȉ�`y�mžFȂĊ@GƬ°FɤȦDª%ũŽGɮ
-X/A)@*C$/A)[(X� 
� œȭCǷȉFɵ\ƮRXD#9<?G�ħÊıǾFȰǇ(V�1/dG U�M�LF%;Ǝ
SĜ*C¿\ǭ5 LF¿\Ůǖ5XF)ģŇAȘ&X�ƕ�ƞ@ɀƚ\Ȧ<9�ƭȉF�
`y�mž� ReH2
2000 ʜǷȉFǭ5�`y�mž� ReN2
14000ʝFȂĊD'$?�
50A¦�FóŌFĲȀ@G¦�Fň@ǭ5/A)@*X� 
 

 
 
 
25AȀFĕúGO9ØɞɄɂ5XL*@#X� 
 
 
 
  

LʨĲȀłɻ dʨĲȀóŌ 
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ċ 2.3.2� 20mĎǇ@F�1FĲȀóŌʡƭȉ�`y�mž·ĦŘ 
ƿĩǇʨĲȀ�ɯʜUʝ��ĞʜMʝ��ɯʜLʝ  

)4����#� �����

)4����#� �����

)4����#� �����
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ċ 2.3.3� 50mĎǇ@F�1FĲȀóŌʡƭȉ�`y�mž·ĦŘ 
ƿĩǇʨĲȀ�ĞʜMʝ 

 
 
  

)4����#� �����
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ċ 2.3.4� 80mĎǇ@F�1FĲȀóŌʡƭȉ�`y�mž·ĦŘ 
ƿĩǇʨĲȀ�ɯʜUʝ��ĞʜMʝ��ɯʜLʝ  

)4����#� �����

)4����#� �����

)4����#� �����
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ċ 2.3.5� 20mĎǇ@FǉƦÆɎʉ�1/dFĲȀóŌʡƭȉ�`y�mž·ĦŘ 
ƿĩǇʨĲȀ�ɯʜUʝ��ĞʜMʝ��ɯʜLʝ  

)4����#� �����

)4����#� �����

)4����#� �����
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ċ 2.3.6� 50mĎǇ@FǉƦÆɎʉ�1/dFĲȀóŌʡƭȉ�`y�mž·ĦŘ 

ƿĩǇʨĲȀ�ĞʜMʝ 
 
  

)4����#� �����
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ċ 2.3.7� 80mĎǇ@FǉƦÆɎʉ�1/dFĲȀóŌʡƭȉ�`y�mž·ĦŘ 
ƿĩǇʨĲȀ�ɯʜUʝ��ĞʜMʝ��ɯʜLʝ 

  

)4����#� �����

)4����#� �����

)4����#� �����
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ʜ4ʝ�2ȱƘȍƙ 
 
�2D=$?ȱƘ\Ȧ<9ȍƙ)ċ 2.3.8ʱ2.3.13@#X��2GĲÉ39ǷȉFɵD·Ħ

5X9R��1FU%C d@ʃ5XȱƘGǉśā@#WŲɓ3?$C$�O9�ě,FĪʚ
Ɩ§D'$?ǷȉGĲÉƋǇ@ 20mĎǇDÙɩ3?3O<?'W�20m@ŐVY9ƿĩȍ
ƙGÅ(AC<?$X�ċ 2.3.8ʱ2.3.10GĲȀłɻɎʉîJ U�M�L0ADÓʗ�ċ 2.3.11
ʱ2.3.12GĲȀłɻɎʉAĲȀóŌ0ADÓʗ39ȍƙ@#X�O9�ɎʉFɤȦDŏ<
9�2FƻĴFǱŁ� ��2� D=$?OAR9SF)ċ 2.3.13@#X�t�ož)ĴC$/
AS#W�$6YSȇȏ:<9ȍɂGŐVYC$)�ɳȭCǭąA3? U�M�LDUX·
ĦŘ)ƪɒǠĳ1$/A)ū.VYX��1FĕúGƷßFŉʐS#W U@F¿)ĳ1, L
@F¿)Ĝ*,CXA$%ʖȤCÄü)#X)�ċ 2.3.8ʱ2.3.10Dǭ1YXȍƙGȏ�Ř
)C,z�=*FȂĊDðO<?$XAȲ&X� 
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ċ 2.3.8� 20mĎǇ@F�2FĲȀóŌʡƭȉ�`y�mž·ĦŘ 
ƿĩǇʨĲȀ�ɯʜUʝ��ĞʜMʝ��ɯʜLʝ  

)4����#� �����

)4����#� �����

)4����#� �����
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ċ 2.3.9� 50mĎǇ@F�2FĲȀóŌʡƭȉ�`y�mž·ĦŘ 
ƿĩǇʨĲȀ�ĞʜMʝ  

)4����#� �����
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ċ 2.3.10� 80mĎǇ@F�2FĲȀóŌʡƭȉ�`y�mž·ĦŘ 
ƿĩǇʨĲȀ�ɯʜUʝ��ĞʜMʝ��ɯʜLʝ  

)4����#� �����

)4����#� �����

)4����#� �����
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ċ 2.3.11� 20mĎǇ@FĲȀóŌ0AF�2 
ƿĩǇʨĲȀ�ɯʜUʝ��ĞʜMʝ��ɯʜLʝ 

�`y�mžGƭȉF¿ 
 

�150AGƭȉĲÉƋǇ@Ƿȉ) 20ʮĎǇDÙɩ3?'Wƿĩ�õț 
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ċ 2.3.12� 20mĎǇ@FĲȀóŌ0AF�2 

ƿĩǇʨĲȀ�ɯʜUʝ��ĞʜMʝ��ɯʜLʝ 
�`y�mžGƭȉF¿ 
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ċ 2.3.13� �2FƻĴFÞú� ��2 
ƿĩǇʨĲȀ�ĞʜMʝ 

  

)4����#� �����

)4����#� �����

)4����#� �����

)4����#� �����



 

 43 

� �2Dɿ5XȱƘȍƙ\ƤńǠDǭ5A�ċ 2.3.14FU%DCX�ë;�ℓ2D=$?Gʖ
ȤCĲȀF�ɯ��ɯ��ɯ@FĺǞGȽRVYC$/A(V�ƩĦǷȉFĶFìPGȀ

F�ɯʱ�ɯ@ƟǺCĺGǕ4C$AȲ&X�/F/AG�µ&ĲȀ�ɯ@FƭȉFɠŁ

)ǥıǠDɠ,?S��ɯFƭȉFP)ǷȉĶ\Ƕ*Ũ-?3O%�Ŝ)Ǖ4XřYGƕ

ɀƚFȂĊ@G¯$/A\ǭ3?$X� 
 
 
 
 

 
 

ċ 2.3.14� �2FĶìPDı5XƤńċ 
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ʜ5ʝ�3ȱƘȍƙ 
 
�3D=$?��1DȦ<9FAûƢCȱƘ\Ƅ39ȍƙ)ċ 2.3.15ʱ2.3.20@#X�ċ

2.3.15ʱ2.3.17)�3FǤFǿÒ¿0A�ċ 2.3.18ʱ2.3.20)�3\ĲȀóŌ d@ʃ39ǉƦ
Æɻ1� �3/d 0ADOAR?#X�Ƿȉ)ĲÉƋD 20mĎǇ�Ɩ§DU<? 50mĎǇO
@ɩ3?3O<?$Xĕú)#W��2Fĕú¦�Dt�o)ĴC$)�80ʮĎǇ@Fƿĩ
ȍƙ\ƪɒ5XA U�M�LF·ĦŘGʎľDĳ1$/A)[(X�/YGǷȉDÈȦ5X
ǵƬFȌŠGMA]B)Ƿȉ@#X/A�îJǷȉAɲȉFɾ@ɔɜǏŘGĺ)ĳ1$/

A(Vȝƈ@#X��ƃ@Ê°\ɟ4?ȇȏ:<9ÄüGȮ?AX/A)@*6�z�=

*)Ĝ*$� 
� ƎȋǠDħÊCȕŴ\Ȧ%9RFǷȉFɵ\ƮRXD#9<?��3GǷȉĶ�2FƻĴ\
śā5X9Rǉȯ@*C$�ċ 2.3.15ʱ2.3.17FU%Dz�=*)Ĝ*$A�ǷȉFĲÉ
F¢ƃ0AD�3@Ƹɇ1YXǷȉɵ)ǞCWĕúDU<?GåÓC�2)Ǭ»@*C,CX
şŕ)ƩX�8/@�5L?FĪʚƖ§D'-X�3A�1Fɿ¹\ċǭ39SF)ċ 2.3.21
@#X�g�~�F�=FǇG#XĪʚƖ§F#XƿĩǇ@ŐVYX�1A�3\ǭ3?$X�
�1FȱƘȍƙ@ǭ1Y9U%D�Ɩ§DU<?G�1GƎɻ@ 80mɘ,DO@ɩ5X�8
F�ƃ@��3Gz�=*G#XSFFě,Fĕú 20m¦�@ʔŤ;AC<?'W�Ǝɻ@
S 30mDǀ9C$�ë;�ǲ�Fŉʐ@ƭȉAǷȉFǛʏ@Fƺú)ºɤ1YXU%CǑ
Ŝ@SǷȉAǵƬFƺúGƨBɤOC$/A\śā3?$X�ɝDȲ&HȨ 2.2.1îJ 2.2.3
Dǭ1YXU%CǷȉFƶɵAz��FɽɼŸ²\ûǼFƖ§Dų&9ĕú@Sz�=*

Gɮ-X/A)@*C$/A\śā5X)�ƕɀƚ@Ȧ<9ǷȉFƶɠîJz��Fɽɼ

Ÿ²FȂĊÎ@G�3A3?G 30mƓǀ\ȮǳS<?'-HȢ$AȘ&VYX� 
� �ɚFɟW�ʤFz�=*GǷȉĲÉƋFz��ɽɼDª%z�=*DɋĈ5XAȘ&

VY��`y�mž\ėĜ17?S�3)ėĜ5XU%CʖȤCÄüGǉ,�ȏ�ŘGƥ,
SFFQ3ZƻĴÄüD#XA$&�/YGƅŋFȕŴƋFclǛʏFǩȮA�ȟ5X� 



 

 45 

 
 

ċ 2.3.15� 20mĎǇ@F�3FĲȀóŌʡƭȉ�`y�mž·ĦŘ 
ƿĩǇʨĲȀ�ɯʜUʝ��ĞʜMʝ��ɯʜLʝ  

)4����#� �����

)4����#� �����

)4����#� �����



 

 46 

 
 
 
 
 
 
 
 
 
 
 

 
 

ċ 2.3.16� 50mĎǇ@F�3FĲȀóŌʡƭȉ�`y�mž·ĦŘ 
ƿĩǇʨĲȀ�ĞʜMʝ 

  

)4����#� �����
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ċ 2.3.17� 80mĎǇ@F�3FĲȀóŌʡƭȉ�`y�mž·ĦŘ 
ƿĩǇʨĲȀ�ɯʜUʝ��ĞʜMʝ��ɯʜLʝ 

)4����#� �����

)4����#� �����

)4����#� �����
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ċ 2.3.18� 20mĎǇ@FǉƦÆɎʉ�3/dFĲȀóŌʡƭȉ�`y�mž·ĦŘ 
ƿĩǇʨĲȀ�ɯʜUʝ��ĞʜMʝ��ɯʜLʝ 

  

)4����#� �����

)4����#� �����

)4����#� �����
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ċ 2.3.19� 50mĎǇ@FǉƦÆɎʉ�3/dFĲȀóŌʡƭȉ�`y�mž·ĦŘ 

ƿĩǇʨĲȀ�ĞʜMʝ 
 

  

)4����#� �����
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ċ 2.3.20� 80mĎǇ@FǉƦÆɎʉ�3/dFĲȀóŌʡƭȉ�`y�mž·ĦŘ 
ƿĩǇʨĲȀ�ɯʜUʝ��ĞʜMʝ��ɯʜLʝ 

 

)4����#� �����

)4����#� �����

)4����#� �����
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ċ 2.3.21� 5L?FĪʚƖ§D'-X�3A�1Fɿ¹  
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ʜ6ʝ� 25AȀD'-XǐǞǠǓɆ 
 
� 25AȀFǄŁƿĩFƳň(V«&XǐǞǠCǓɆA3?�ƽFǟǕDǘƗ5XAȘ&V
YXȍƙ)Ê?FĪʚƖ§D'$?Ȱƿ1Y?$X�ċ 2.3.22D�µ\ǭ5�/Fĕú�
Ƿȉ) 98%¦�DÙɩ39ŎDÐJɲȉ)Ȱƿ1Y�8FŎDÐJǷȉ) 98%¦�AC<
?$X�5C[;�Ƿȉ 98ʛ¦�FʓđFŎƃDɲȉ)Ħč5Xʓđ)ÐJǕ4?$X/
ADCX�/FǓɆG 50AȀUWóŌFĜ*CĲȀD'$?GȰƿ1Y?$C$�/YG
Ƭ°ǛʏD'$?Ǖ4XƽFŉʐDĽȍ3?Ș&VYX�ǷȉîJɲȉ)ȀÎ\ɤȦ5X

ʇDGȐ&6ƽ\Ǖ4C)VɤȦ3?'W�ƽFlh��)ĲȀFóŌDı3åÓĳ1$

A*GȐ&6ǟǕAƸǂ\ȔWə3C)VŗĸCǛʏ\»Ū3?ƶY)ɤȦ5X)�25A
ȀFĕúGƕɀƚFȂĊ@GƽFlh��)ĲȀóŌFlh��Důɘ39ĕúDɲȉF

ƽÎ@FƩĦ)ǄŁȳ@AV&X/AF@*XƋɾÎDǕ4X/A\ǭ3?$XSFAȘ

&XF)ģŇ@#X�ǐD�25AȀ@GȀ�Ğɯʜ20m-M�50m-M�80m-MʝFǄŁȳ@
S/FU%CǓɆ)Ȱƿ1Y?$X/AGƴǣ5L*@#W�/F/A(VSƽFlh�

�GĲȀóŌDůɘ3?'WȀĘɘÂFPDŉʐ)ABO<?$C$AȘİ@*X� 
� 25AȀFĕú�ƭȉFƶɵFƿĩƳňD=$?SǐǞǠCǓɆ)Ȱƿ1Y?$X�ċ
2.3.23Dǭ5U%D�ƭȉƶɠ) 2.2m/secɌFĪʚƖ§ʜĪʚǝø 25A-3ʱ25A-8ʝD'
$?GƭȉƶɵGǵƬîJǷȉFŭÒDª$MNǤȒǠDėà3?$*�ȀƔǺO@ƭȉ

)Ùɩ39ƋǇ@�ĩ¿ACX�/YGȀÎDƭȉDÈȦ5XǵƬîJǷȉ)Ħč5Xƒ

ɾG8FȅŘFŉʐ\ņ,ò-X9RAȘ&VYX�Ȩ 2.2.1D'$? 25AFƭȉƶɵ)
80ʱ90L/minCBAǭ1Y?$XFG8F9R@#X�/FU%CǓɆG 50A�100AîJ
150AȀ@GȮVYC$� 
� ¦�FU%D�25AȀFĕúĲȀFóŌ)ĳ1$9RD�ǷȉîJǵƬFȅŘ�îJ8
YDU<?Ǖ4XƽCBFŉʐ)ȕŴūâDŉʐ\�&?$X/A)[(X��1/dFȱƘ
D'$? 25AFȍƙDz�=*)Ĝ*,ȏ�Ř\ƥ,FG�/YVFǓɆ)ŉʐ3?$X
SFAȘ&VYX� 
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ċ 2.3.22� 25AȀD'$?Ȱƿ1YXǷȉŎƃFɲȉʓđ 
Īʚǝø� 25A-8� ƭȉƶɠʨ3.6ʱ3.9m/sec 

Ƿȉ�`y�mž 6600ʱ7100� ƭȉ�`y�mž� 940ʱ1000 
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ċ 2.3.23� 25AȀD'$?Ȱƿ1YXƭȉƶɵFęãFūâ 
Īʚǝø� 25A-5� ƭȉƶɠʨ2.2ʱ2.5m/sec 

Ƿȉ�`y�mž 4000ʱ4600� ƭȉ�`y�mž� 570ʱ650 
 
 
  

�����(����

��� ��

�
������ 

����	�
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ʜ7ʝ� 100A�150AȀD'-XǐǞǠǓɆ 
 

100A�150AȀFĕú�ǷȉAƭȉFǛʏD'$?ċ 2.3.24Dǭ5U%CƳň)Ȱƿ1
YXĪʚƖ§)Ħč5X�/YGǷȉĶDƭȉ)ƽDU<?ƺÉ3�8FȍƙǷȉîJƭ

ȉFǄŁƳň)ŉʐ\ò-?$XSFAȘ&VYX�/FU%CǓɆGĲȀF�ɯʜLʝD
'$?ƎSʖȤ@#W�Ʀ$@�ĞʜMʝD'$?Ȱƿ1YT5$�ı3?ĲȀ�ɯʜUʝ
@GȰƿ1YC$(�ǓY?Sőĳ@#X�25AȀFĕúǵƬAǷȉFǛʏD'$?ƽF
ŉʐA'N3*ǓɆ)Ȱƿ1YXFAıǋǠ@#X�/YG 100AîJ 150AȀF%;�ƭ
ȉFƶɠ)Ĝ*$A*DFPȰƿ1YX�Ȩ 2.2.1Dǭ1YXĪʚƖ§F%;�/FU%C
ǓɆ)Ȱƿ1Y9FG 

100A-5�100A-6 
150A-5�150A-6�150A-7�150A-8 

F 6=@#X��ƃ@�25AFĕúAǞCW��1��2��3FȱƘȍƙ\ȮXʂW/YVF
ǓɆGȕŴFǓɆD'$?ʖȤCŉʐGîN3?$C$� 
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ċ 2.3.24� ǷȉAƭȉFǛʏ@ǟǕ5Xƽ 

Īʚǝø� 150A-6� ƭȉ�`y�mž� 1500�Ƿȉ�`y�mž 11000 
  

80m 

L 

U 

M 
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ʜ8ʝ� ĪǖD¶5XD#9<?ʨ°ǳKFŴǿ 
 
� �1��2��3FȱƘ\ɟ4?�ħÊCĲȀȕŴ\Ȧ%�@FƐǖCǩȮ)ŐVY9�ħÊ
CȕŴDœȭCǷȉɵ\ǿÒ5XDG�O6�1\ǣƣA5XĲȀóŌTƭȉƶɵʜƭȉ�
`y�mžʝDı3?Ĳ,œȭ)#X��1GƎÖDĲÉ39Ƿȉ)Ƹɇ1YXǣħACX
F@�ǷȉɵGœ6�1DU<?ƻĴ5XɵUWSĜ*,C-YHCVC$��1FȺ¸D=
$?G�50A¦�FĕúA 25AFĕú@Ó-?Ș&Xœȭ)#X� 
 
�50A¦�Fĕú 
�1FǿÒD=$?G�ƕɀƚFȂĊD'$?G 50A¦�FĲȀóŌD'$?¦�Fń)

ɬǖ@*X� 
 
 

 
9:3�ReH2 
 2000FȂĊDʂX 

 
 
�ńG�ń@ǭ1YXȂĊ\þ]@'W��ńGUWʂĩǠ@#<? 20m¦�FłɻFĲ
ȀD3(ǖ$X/A)@*C$� 
� �ȶFń@Ĳ,/AF@*X�1@Ƹɇ1YXA�Ś1YXǷȉD�ƍDåÓDħÊAȘ
&VYX�2\ơŠ5X9RFǷȉɵ\��3DU<?ğ[YXɵSȘŞDÉYC)Và&X
œȭ)#X� 
 //@��1A3?ǭ1YXFGƭȉAǷȉ)ƺú39ĶFɻ1@#W�ĪʇDGǷȉF°
ǳDŴǿ5Xœȭ)#X�8/@��1(VƍDǷȉF°ǳKAŴǿ5X/AD=$?Ș&
X� 
� O6��1\ơŠ5XƭȉǷȉƺúĶD'$?�ĪʇDǷȉ)éRX°ǳFȺ¸\Ȧ<9�
ȍƙ\Ȩ 2.3.2Dǭ5��1A3?GƎSĜ*C¿\ǭ3�ħÊıǾ�SƐǖAȘ&VYX
80mĎǇ@FĲȀ�ɯʜLʝ@FĪƿ¿\Ůǖ3?$X�ċ 2.3.1@ĩȗ39ɟW��1\ơ
Š5XÏǽF°ǳG V1@#W�/F%;DéRXǷȉF°ǳ\ V1�N2AĂǯ3?$X�V1�

N2FĪƿ¿D=$?GƎSě$Ƿȉɵ\ǭ5ǄŁƳň(VöňǳÓDU<?ƮR9�V1A

V1�N2Fɿ¹\ſǔ3ċǭ39F)ċ 2.3.25@#X��1\ȨǓ5XǷȉFǄŁƳň)�D
Ñ@#X/A(VSȝƈFɟW�V1�N2/ V1GľD 0.5\�ćX�5C[;�V1\ơŠ5X

� � 

LʨĲȀłɻ dʨĲȀóŌ 
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ǷȉF°ǳG V1FçÓ\�ćX�V1\ơŠ5XǷȉFœȭɵ\Űǿ5XD#9<?�V1

FçÓF°ǳ)Ƿȉ°ǳ@#XAPC7HľDɨĜȺ¸AC<?ħÊıǾ�ġO3$AȘ

&VYX� 
 
� ¦�UW�V1\ơŠ5X9RFǷȉɵ V1�N2\Űǿ5XD#9<?� 
 

V1�N2� ʪ� C × ℓ1 × ��( d / 2 )2� � � � � � � � � � � �  
 
� � � � � � � C ʪ 0.5 
 
A5XF)ģŇ@#XAȍɂ>-VYX� 
 
 
 
 
 

Ȩ 2.3.2� V1�îJ V1�N2Īƿ¿ 
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ċ 2.3.25� V1A V1�N2ʜĪƿ¿ʝFɿ¹ʜ50A�100A�150Aʝ 
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�25AFĕú 
 
� Ȩ 2.3.2D'$?G�25AFĕúF V1îJ V1�N2F¿\ûƋDǭ3?#X�25AFĕú
G 50A¦�FĕúAǞCW�œ63SĲȀ�ɯF�1)ƎĜAGCVC$/A)#W�ĲȀ
�ɯF�1DĒ>$?Ƿȉɵ\Ɲȴ5XAĪʇDœȭCǷȉɵ\�ć<?3O%/A)#X
F@ƴś)œȭ@#X�/F/A\UWƈǬDǭ39FSF)ċ 2.3.26@#X�Ơǿ¿\
ĒD×Ɓ5XA�ĪʇDœȭCǷȉɵFçÓ¦�AC<?3O%ĕúS#WʎľDêʄ@

#X�U<?�25AF½G�1DĒ>$9Ⱥ¸GɬŇ@GC$� 
 
 

 
ċ 2.3.26�  V1A V1�N2ʜĪƿ¿ʝFɿ¹ʜ25Aʝ 
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�ƃ�25AFĕúGĲȀóŌ)ĳ1,�ȕŴ\Ȧ%ʇDœȭCǷȉF°ǳGǥıǠDĴ
C$�Ȩ 2.3.2Dǭ1YXU%D�ƕɀƚFȂĊ@G 

 
V1�N2ʜĪƿ¿ʝ� ʩ� 0.01m3 

 
AC<?$X�ĪʇFĪʚD'$?S�25AFĕúGɠT(DǷȉDUXÊȕŴDȞX�
/F/A(V�25AFĕúG 80m¦�FĲȀłɻ@#YHĲȀÊ?\Ƿȉ@ȕŴ@*X:
-Fɵ\¶Ȏ5XF)ģŇ@#XAȘ&VYX� 
� ¦�FƝȴDĒ>*�ĪʇDȺ¸5X�@Fµ\ĻƔF�¤ɺ Dȶɓ3?#XF@í

ǋ1Y9$� 
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3ʠOARAȘİ 
 
ƕ�ƞ@ɀƚ39ǓɆG�ǰƶũŽ FʓđD®ȕ5XSF@#X��ȡǠDG 

 
!ǓɆ" ʪ� !ƋɾAËDęã5XÓĥFɔɜ"+!®ȕFPDU<?ĩOXÓĥFɔɜ" 
 
A$%ň@ĩńã1YX��`y�mžGƋɾ\þOC$�ë;�ȶFń@$&H÷ɖǻ 2
ʑ\źɱ5XǉƦÆž@#X�÷ɖǻ 1ʑFŉʐ)ĳ1$MBǓɆG÷ɖǻ 2ʑFźɱ)
)ņ,CW�8FƟʂGƋɾDUXęâ\ª[6÷ɖǻ 1ʑ) 0ACXĩľǑŜDǥŇ5
X� 
ȕŴ²ƞD'$?Gœ6 2ǲFclFǛʏ)Ħč3�8/@GƋɾAASDęã5Xũ

ŽǓɆ)Ħč5X9Rư3?ĩľǑŜDGCV6��`y�mžFŉʐGǥıǠDǓɆD

ı3?Ĝ*$(ĳ1$(DABOX� 
� �ȡDɰļclǼFȕŴ²ƞD'$?G�`y�mžFP\ŕʔD'$9Ʉɂ)ŽȮ1

YX�/YG 
 
� �ɰļcl\ơŠ5XƬ°ÓĥFÓĥɵ�ȅŘ�ũŽɠŁGǷȉTɲȉFÓĥɵ�ȅŘ�

ũŽɠŁAĜ*,GǞCVC$ 
� ��`y�mž\Ĝ*,AXMB�ȶFńF÷ɖǻ 2ʑFźɱ)ėĜ3ũŽƺú\ŧÚ

5X/A)@*X 
 
/ADǘƗ3?$X� 
� �ƃ�ǷȉAƭȉFɾDGÓĥɵ�ȅŘ�ũŽɠŁD'$?Ĝ*Cʆ9W)#W�ȕŴ

²ƞ@FǷȉAƭȉ)ů39Ǜʏ@GũŽƺúFŉʐ)ǉȯ@*C,CXõțŘ)ŇÖ(

VȘ&VY?$9�O9��¯ČFĲȀFȕŴ²ƞƋDGƭȉFƶɠ�I$?GƭȉF�

`y�mžDGÚȈ)Ǖ4XF@ƟǺDĜ*,5X/AGǓĪǠ@GC$�ƕɀƚ�ƞ@

Ȧ<9ȂĊ@GƭȉF�`y�mžGĶƶđʱɭǰʓđ@#<?�ȀĘAFŶŹDUXƺ

ú)ǉȯ@*C$ȂĊ@#X�U<?�ȕŴ²ƞD'$?ǷȉFĲÉƃƲ\ĩRXĕúD

GũŽƺúFŉʐ\åÓDȘŞ5Xœȭ)#X� 
� ǷȉAƭȉFǛʏD'-XũŽƺú�ë;�1�D=$?Gċ 2.3.5ʱ2.3.7@ǭ1Y9ɟ
WʎľDƐśȗ(=Ƞāƹ$ȍƙ)ŐVY9�ƭȉF�`y�mžF·ĦŘD=$?GĦ

č5XSFF�ȀF�ɯ��ɯ��ɯ@Äü)Ĝ*,ǞCX�O9�$6YFĕúD'$

?Sư3?8FĮ�GĜ*,GC$��ʢGĲȀFŌ dDı5X·ĦŘ)ʖȤ@#X)��1
\ d@ʃ39ǉƦÆɻ1� �1/ʭ� DU<?ȀF�����ɯ0AD�ƦɿžFň@ſǔ@
*X�ĲȀF�����ɯ@Ĝ*,Äü)ǞCXFGǷȉAƭȉFįŁĺDǘƗ39Ʒß

FŉʐDUXSFAȘ&?ĺź&C$� 
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� ǲ�FȱƘ\ɟ4?��1\ơŠ5X�ë;ƭȉAFƺúDU<?ğ[YXǷȉF°ǳ\
Űǿ5X9RFɳȭCǩȮ)ŐVY9�ȕŴ²ƞD'-XǷȉ\ĲÉ39ŎDƭȉ\ɟ4

X�A$%ţʒD'$?G�Űǿ1YX�1\ĒƕA3�ƍDħÊǒ\àā39åÓC°ǳ
FǷȉʜĲȀÎFǷȉĶɻ1ʝ\ÉYX/A)ɳȭ@#X�ÉYXL*ǷȉFɵG 

 
V1�N2  +  Vmin 

 
Fň@Ⱥ¸1YX�3�V1îJ VminGċ 2.3.1D'-XĩȗFɟW@#W�V1�N2G

V1\ơŠ5XǷȉF°ǳ@#X�V1FȺ¸ţʒD=$?GÜǹʜ7ʝ@ɚL9A'W@#
X�/YD Vmin\àǿ5Xœȭ)#X)�VminA3?G�3�5C[;ǵƬAǷȉFƺú
DU<?ğ[YXǷȉɵ\ȘŞ39�@��ħÊǒ FȘ&ƃDǸȜ3?Ș&C-YHCV

C$� 
�3D=$?G�ƕɀƚ\ɟ4�Ȩ 2.3.1îJ 2.3.2Dǭ1YXǷȉƶɠTz��ɽɼƃƲ

Dǁ4XA$%Úʂ=*@� 
 
  �3� 
 30(m) 
 
A$%µǭ)ŐVY9F@íȘD1Y9$� 
� ħÊǒFǿĩFƃƲG�śǠDĩRX/AGĉʊ@#X�ĪʇDGǓɆD'-X�ʅś

FęâGɮ-VY6�Ƿȉ¶Ȏȇ\þQĲȀǑƱGæĺ�Ø@#W�C'(= ǈǠC²

ƞDǘƗ5Xz�=*Gư3?ŭʃ@*C$(V@#X�U<?�Ǝĳ¿@#X�1FǿÒ
DĒ>*Ģ±DħÊǒ\ȸ-X(�µ&H�Ś1YX�3\±½D5X(�ƍD8Y\ȘŞ
39�@�ʣ\BY:-Fɻ1ȸ-X(D=$?GŝɳDƝȴ\ȭ5X�/YVFħÊǒF

ǿÒD=$?Gù�ƞșFȥǳ3?$XǩȮ�îJʗ¬FǓɆ\ť<9²ƞDĒ>*�ƞ

ș0A�ƍDh�l�z`�h�l@×Ɓ5XL*@#X�ħÊŘD=$?G+W+WA

CXƖ§\ƮRX/AG�õț@#W�ľDɨÝAŖ[YXǱŁF��k�)œȭ@#X

/A\ņɀ3?ȍJAę&9$� 
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¤ɺ 
 
¦�DǷȉɵFƝȴµ\$,=(ǭ5� 

 
!µʢ"50A�70mFƂȸĲȀ�ȕŴ5XƭȉF�`y�mž 500 
 
ǷȉFĲÉɠŁG 25L/minA5X 
ƭȉʟǷȉFƺú)Ǖ4XõțŘF#XɎʉ� �1G�P.57 �ńUW 
  � ℓ1 = (0.0833ReH2+328)�d�� � ReH2 = 500� d= 0.0529 (m)� A3? 
  � ℓ1 = 19.6 (m) 
 
/FɎʉ\ňŠ5XFDœȭCǷȉFǣħA3?F°ǳG�P.58 ńUW 

V1�N2� =� C × ℓ1 × ��( d / 2 )2� �C = 0.5� A3? 
V1�N2� =� 0.022 (m3)�  
� ʜ/YG C × ℓ1 = 9.8 (m) Fɻ1FǷȉDǥŇ5Xʝ 

 
ȕŴDœȭCǷȉF°ǳ V (m3)G 
� � V = 0.022 + Vmin 
 
VminGȐıDƭȉAǵƬ)ƺú3C$U%DǷȉ@ʆʉ@*X:-FħÊ\Ǭ»5X9
RFħÊǒA3?FǷȉ@#W�åÓDƝȴ3ĩRX/A�ɨÝĮWFȺ¸)ƑO3$� 
 
 
!µʣ"100A�80mFƂȸĲȀ�ȕŴ5XƭȉF�`y�mž 1000 
 
ǷȉFĲÉɠŁG 100L/minA5X 
ƭȉʟǷȉFƺú)Ǖ4XõțŘF#XɎʉ� �1G�P.57 �ńUW 
  � ℓ1 = (0.0833ReH2+328)�d�� � ReH2 = 1000� d= 0.105 (m)� A3? 
  � ℓ1 =43.2 (m) 
 
/FɎʉ\ňŠ5XFDœȭCǷȉFǣħA3?F°ǳG�P.58 ńUW 

V1�N2� =� C × ℓ1 × ��( d / 2 )2� �C = 0.5� A3? 
V1�N2� =� 0.19 (m3)  
� ʜ/YG C × ℓ1 = 21.6 (m) Fɻ1FǷȉDǥŇ5Xʝ 

 
ȕŴDœȭCǷȉF°ǳ V (m3)G 
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� � V = 0.19 + Vmin 
 
VminGȐıDƭȉAǵƬ)ƺú3C$U%DǷȉ@ʆʉ@*X:-FħÊ\Ǭ»5X9
RFħÊǒA3?FǷȉ@#W�åÓDƝȴ3ĩRX/A�ɨÝĮWFȺ¸)ƑO3$� 
 
 
!µʤ"100A�80mFƂȸĲȀ�ȕŴ5XƭȉF�`y�mž 3000 
 
� ƕ�ƞFɀƚȂĊ@#X Re 
 2000 \Ɍ&?'W�ƕ�ƞFɀƚȍƙGɬǖ@*C$�
ƭȉF�`y�mž\ 2000¦�D5X(�ǷȉDUXÊȕŴ\Ɲȴ5XL*@#X� 
 
 
!µʥ"150A�100mFƂȸĲȀ�ȕŴ5XƭȉF�`y�mž 1000 
 
� ƕ�ƞFɀƚȂĊ@#XĲȀłɻ 80m \Ɍ&?'W�ƕ�ƞFɀƚȍƙGɬǖ@*C
$�80m¦�FĲȀA5X(�ǷȉDUXÊȕŴ\Ɲȴ5XL*@#X� 
 
 
!µʦ"150A�18mFƂȸĲȀ�ȕŴ5XƭȉF�`y�mž 1000 
 
� 20m¦�CF@�P.57F�ń��ńF$6YS)ɬǖ@*X� 
ǷȉFĲÉɠŁG 450L/minA5X 

 
P.57�ń\ǖ$9ĕú�ƭȉʟǷȉFƺú)Ǖ4XõțŘF#XɎʉ� �1G 
  � ℓ1 = (0.0227ReH2+202)�d�� � ReH2 = 1000� d= 0.155 (m)� A3? 
  � ℓ1 = 34.8 (m) 
 
P.57�ń\ǖ$9ĕú�ƭȉʟǷȉFƺú)Ǖ4XõțŘF#XɎʉ� �1G 
  � ℓ1 = (0.0833ReH2+328)�d�� � ReH2 = 1000� d= 0.155 (m)� A3? 
  � ℓ1 = 63.7 (m) 
 
ħÊF9RDG�ń\ǖ$9ȍƙ)ŰĠ1YX��ń@ŐVY9Ɏʉ 63.7m \ňŠ5XF
DœȭCǷȉFǣħA3?F°ǳG�P.58 ńUW 

V1�N2� =� C × ℓ1 × ��( d / 2 )2� �C = 0.5� A3? 
V1�N2� =� 0.60 (m3)�  
� ʜ/YG C × ℓ1 = 31.9 (m) Fɻ1FǷȉDǥŇ5Xʝ 
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ȕŴDœȭCǷȉF°ǳ V (m3)G 
� � V = 0.60 + Vmin 
 
VminGȐıDƭȉAǵƬ)ƺú3C$U%DǷȉ@ʆʉ@*X:-FħÊ\Ǭ»5X9
RFħÊǒA3?FǷȉ@#W�åÓDƝȴ3ĩRX/A�ɨÝĮWFȺ¸)ƑO3$� 
 
 
!µʧ"25A�70mFƂȸĲȀFĕú 
 
� ƭȉF�`y�mžDɿ[V6�25AȀFĕúGǷȉDUXÊȕŴ\Ɲȴ5XL*@#
X�ÊȕŴ\Ȧ%FDœȭCƎ¯Ƿȉɵ V(m3)G�ĲȀłɻ L=70m�ĲȀóŌ d=0.0276m�
Vmin = L × ��( d / 2 )2� UW 
� � V = 0.04 
 
ȕŴDœȭCǷȉF°ǳ V (m3)G 
� � V = 0.04 + Vmin 
 
VminGȐıDƭȉAǵƬ)ƺú3C$U%DǷȉ@ʆʉ@*X:-FħÊ\Ǭ»5X9
RFħÊǒA3?FǷȉ@#W�åÓDƝȴ3ĩRX/A�ɨÝĮWFȺ¸)ƑO3$� 
 
 


