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ç½¥¹� ç�fg£� 

  á¿·�ZfÂ¥�d ÝÃ�dÍ�£�f £� £�Â� }f£� Í�®� Í�£� ç�­� }£�®¾Ã� Öº� z ÌÃ� ç� d®¼¾¿�

 /  dÂ� ¬�ZÂ� ®±Ã�  á�e a®�  ä� }fZ¬Á½� 

 : ¬Ã¡£¿� Í�£�f £ºÃ�d Zf®�g dfZÂ� Í�®� ã�Z Í�£� ç�­� }£�®¾Ã�  gZ }fZd®� y®Á� ã¿� fd

ä¼Ã�fÂ�  fd / ¬�£� ç� y¬� Ü�®·� xZ¯Ã� ä�  , ë� Ù¹� ç�­� }£�®¾Ã� fd âÁ� á�£� : Ü�Z

 â¥±Ã� gZ  Zf £Á�ò   c®�  Ï¿�  }gZ¬�Z yZf £� , ¬�£� y¬� Ú¿� ®¾Ã� fd ®Ãµº�  á�£� ®Ã� }£�g£� 

 / ¬ÃÀ� _f£�

 dz¬� fd ¬�£� dd®� ç� dfZz â¥±Ã� ä�  ä� y¬ÀÀ� ßÀ� _®� [ò z ®¾Ã�[ò  Ø�Z®� z â¨� : [

 ®�­�ZrÂ� ®�d£º�fdç�£Á�£�\Z®ÃÃ¸�gZ yfZÂ¿�/ dd®� Ù¹� çÀ� \£³ª²� ä�®� fd y¬� Ü�®·� 

  / ¬Ã¡£¿� }fZddÂ� 

 x¬�  v£¥±�®� Ì¤� Í�Z  ã¼¿� ®�f¯�Z  ä� }dzfz  _®� [ò \fZ®� ä�fd ç�£Á�£� Õ�£� : _

 /¬�£� Í�ZÂÀ¼� z fZ¬�£� \fÂ³� _®� gZ d®� [ò ãÃ�£� ¬ÃÀ� ç·� / dÂ²� vÂ¾©�  

 Õ�£� Zf ç�­� ®¾Ã� ç�dz®�  ÍÃ�®� ¬�ZÂ¥Ã� , [Â�®�£�  ÍÃ¹Ã� £� _®� d®� [ò gZ yd£¹¥�Z : y

 ÍÁ� ®Ã� ç¥ª� }£� y£½¥�d gZ  dd®� ç�  äÃ�Â�  / ( £� ä�Â�   á�Zd fd }fZ­� [Â�f )  ¬�d

/ dÂ�  yd£¹¥�Z fÂ±�Z¬À� z ®�f¯�Z }£� ä�Â� fd }fZ­� [Â�f gZ }®Ã�Â¾� 

 / dÂ� ®¥²Ã� 90 £� 50  ppmgZ¬�£¤� _®� [ò ç¥ª� 

 

 / dÂ� ç�vÂ¾©� x¬� v£¥±�®� Ì¤� z ydZd Õ�£� Zf ®¾Ã� ÍÃ�®� ç�­�®¾Ã� á�Z¬� ZÂ� eÂ¹� 

 : ¬ÃÀ� \£�Z®� Zf ®�g dfZÂ� ë� Ù¹� ÍÁ�

 ë� Ï¿� ç¥²� Õ�£�gò : Ü�Z

 ã�zfq®� á�Zd Zf àÀ¾Ã� ®½�d }£Á¥�Z / ¬ÃÀ� á³¥�  ë� Ï¿�  ç�z®� ä�  Zf àÀ¾Ã� ß�  (1)

   / ¬�£� ä¥�®�fZ®� ã�zf Ñµ�®�g®¥¿Ã¾Ã� 6á�Z¬� ä� ¬ÃÀ� Í�£� }fÂµ� Z®�òz ¬Ã�dfZ®� ë� Ï¿� 

 \£Ã¾� 

68



çÀ·� xZ¬� ,¬�d®½�  áÃ¼²�  ë� Ï¿� }gZ¬�Z yZf gZ Ô� äºÃ�d ä� vÂ�fd ç�£¤� ÓÃ� y£�®� ( 4)

/¬�fZ¬� }dZ®�Z ÓÃ� z ¬�Zy¬� Ì³� ç�Â�  Ø�Z®�fd ë� Ï¿� dÂ� z ë� Ï¿�}£� ä�Â�ä� Í�Z

 

  ¬�ZÂª� ¬�¬�xò d®¼¾¿�fd ç¾¾� ä�Â½«Ã� , dd®� }fZd®� y®Á� ç�Âª�  ë� Ï¿� gZ ä¼Ã�fÂ� fd

(dd®½Ã� [­�ë� Ï¿�  Ø�Â� ä�) f£¤�, ¯�f \Zfe , Ü¾¥ª� ®Ãµº� á�£� }£�g£� , v£� ®Á� / ¬�ò 

 ë� Ï¿�  ç�êÂ� z ®¿¥±� d®�f£�  ã¿� fd ê£� \fZ®� ä�fd ®�Z ®� ä� ) ã�zf x¬� ¬�£�z 

 ç½¥¹�  \fÂ³�  Í�Z  wgê / dd®½Ã�  ë�  Ï¿�  Z¯�Z  ä�  ä�¬� z  ä¿µ�  Ì¤�  ( ¬¥�£Ã�   r£¹�Z

:d®Ã� w£¨�Z ®�g }£� ÍÃ�£·�

 Ï¿� ã�zf : Ü�Z

: Í�Z ®�g a®� ä� ã�zf yd£¹¥�Z gZ q¬�

 ç¥²� x£¼�êZç¥� z dd®� (ä¥±�) áÃ�z ç¥²� ®Ã� ë�£� ã�zf  Ø�Â�  ç�z®� ®Ã� Z¯�Z (1)

/¬�d Õ�£� Zf

/ ¬À� f£� xZzf Ï¿�z y¬�  }f£¼À�zf y¬�d®� Z¯�Z (2)

/¬�¬� bf ç�z®�z }dzfz ãÃ� ç¥²� z dd®� d£¨�Z fÂ©� z ä«�fd ãÃ� ã�zf gZ ç�£� ä�ê (3)

ê£� fd ä¼�fÂµ�£¿� ¬�£ÃÃ�  Õ�Z¯�Z , ã�zf £� ç�z®� Í¿±� }£´� x¬� ®� £�  ë� xZ¯Ã� (4)

yfZÂ¿�/dfZd ,dd®½Ã� á�£� ä� ë� xZ¯Ã� }zf®� }d£�g®Ã�£� ã�zf kZÂ� , ¬� ydZd x£²�/

¬�£� \fÂ� fd/¬�d®� Ù¹� , y¬� Ü�®·� dz¬� fd ã�zf Ñµ� z ã�zf kZÂ� ä� ¬ÃÀ� Í�d

ä¾�£�/ ¬ÃÀ� ä�£�Z ã�zf , ¬�£Ã� ãÃ¡£�  ã�zf  Ñµ�  ä� ç¥�z / ¬ÃÀ� ×�Â·� Z®�ò , ã�zf x¬�

, ¬�£� ä¥�Zd ç¹Ã·� d®¼¾¿� ë� Ï¿� d®¼¾¿� ç½�Â½� ä� ç½¥±�,  ã�zf ×�Â·� }Z®� ç�£�g 

/dd®� Ú¿� Ï¿� ä¥�Â�fd [ò Í�Z ã¼¿�, ë� Ï¿� d®¼¾¿� ã¿� fd/¬ÃÀ� ×�Â·�  Z®�ò  ã�zf   

 Z¯�Z á�Zd  ä� Í�Z ã¼¿� Ì�£À�£�  ÍÃ¹Ã�  £�  ã�zf , ¬�£� Õ�Z¯�Z ä¥�Â� fd [ò ä¼Ã�fÂ� fd 

 / ¬�¬À¤� â�  Zf ë�  Ï¿�  Í�ê£� ®Ã� ãÃÀ«¿� / ¬�¬À¤� Zf  ë� Ï¿� z ®¾Ã�  ãÃ� ç¥�d ®Ã� (2)

/ ¬�®� Ý¾µ� yÂÃ�®¥¿Ã¾Ã� zd ä� ë� }dzfz fd f£²� ä� ¬�Â� ãÉ¿µ� (3)

ë� Ï¿� }fZ¬Á½�
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®Ã� ã�zf ×�Â·�  }Z®� / ¬ÃÀ� ×�Â·� Zf ã�zf  Í�Z  wgê  Í�£�  ã�Z fd / ¬�£¿�  eÂ¹�  Ï¿�

/ ¬ÃÀ� g£� Zf Í�Z y¬� Ì³� Ï¿� ãÃ¡£� fdä� ç�z®� ä�Â� }zf fd Ú�Zz 

}fZ¬Á½�z ç�fg£� : [/

}Z®� ®¾Ã� á�Z¬� ZÂ� Í²� gZ z ä¥�Zd y¬Á·�  Zf Ï¿� }f£¼�Zzf ä¹Ã�z ë� Ï¿� fd  ã�zf (1)

(  Í�¯� )  ä¥�gÂ¼±�z  ä¼À�Z  ä� ®¶� / dfzò ç� á¿·� Í·�£¿� , ®¾Ã�  ÍÃ�®�  Í�Z gZ  }®Ã�Â¾�  

yfZÂ¿� , dfZd ®Ã�£� ãÃ¡£� }£� \fZ®� ä�fd fd }gZ¬�Z yZf \£Ã¾¿� z ë� ä�fd }zf®� ã�zf 

/ Í�Z y¬� äÃ�Â� ë� Ï¿� }Z®� ä� ¬ÃÀ� yd£¹¥�Z çÀ�zf  gZ 

®¶�  ä�  ã�zf , äÃ�zZ  }fZd®� y®Á�  fd / ¬ÃÀ� ×�Â·� Z®�ò , ¬�£� y¬� ÜÃ¦� ã�zf  y£�®� (2)

}d£�ã�zf ä�Â� Í�£� ã�Z / ¬�£¤Ã� çÀ�®� }£�ä«�fd äÃ�zZ ç�dfÂ� gZ ç�£� ä� ¬�®Ã� y£Ã� 

/dfZ¬� ç�£¼�Zz ydÂ� 

 ë� Ï¿�  ã�zf ×�Â·� jzf: _

äÀÁ�  ã�zf ä� ç�£½À� /¬ÃÀ� g£�  Zf ã�zf  äÃ¾ª�  ä«�fd Ô§� z ¬ÃÀ� g£� Zf ç�z®� ä�Â� (1)

ä� }dzfz  ä�Â�  Í�£� ã�Z fd/ ¬ÃÀ� }gZ¬�Z  yZf  äÃ�£� ¬À�  }Z®� Zf  ë�  Ï¿� , ¬� äÃ¾ª�  ë�£� 

/¬� ¬�ZÂ� äÃ¾ª� Í�ÂÁ� ä� Ï¿�  á�Zd gZ  ã�zf z ¬�£¤Ã�  á³¥� ØÃ©� }ZÂ� 

ä� £�  ¬�¯�®�  ç�z®� ä�Â�  Ý�®� gZ  ë�  Ï¿� á�Zd  ä� Zf ã�zf z ¬�¬À¤� Zf  äÃ¾ª�  ä«�fd (2)

/ ( ã�zf Ñµ� y¬À�¬�£²� }zf ®� Ø� zd ãÃ� ) ¬�®� y¬� Ü�®·� Ñµ� 

/¬ÃÀ� Ì³�Zf ç�z®� ä�Â� (3)

( wÂÃ�Zz Ï¿� fd yd£¹¥�Z dfÂ� ã�zf \£³ª²�)

Trade Name: Premium (High) Vacuum Pump Oil

(13201 , 13203 , 13204)

Synonyms: Lubricating Oil

Physical Data

Physical Hazard Classification (per 29 CFR Part 1910.1200)

No Combustible             No Flammable                 No    Pyrophoric

No Compressed Gas     No Organic Peroxide       No   Reactivity

No  Explosive                 No  Oxidizer                    Yes  Stable

Boiling Point 760 mmHg,  C ( F):     -373 (~703)         Vapor Pressure . mmHg (25 C)                   -4x 10 -5

Specific Gravity (60/60 F) H2O  - 1 ) :     0.87             Solubility in H2O. % by Weight:                  Negligible

Vapor Density (Air - 1 ) :       >1                                   Evaporation Rate (Buty Acetate-1):            <1

% Volatiles by Volume:  Nogligible                              PH of Undiluted Product:                             NA

Melting Point   C ( F):   NA                                          Appearance and Odor                                 Faint Yellow/amber Liquid,

                                                                                                                                  bland Odor

Viscosity    32 £�Â� }f£� Í�®� ãÃ�ÂÉ±� £� dÂ¤� i®¥�d fd y¬� ®�e \£³ª²� £� Ì�£À� ã�zf ä¼Ã�fÂ� fd
 dÂ� w£¨�Z wgê }£� ç�£¿À�Zf £� ä¥�®� i£¿� 
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¬�£�z®� wÂÃ¥Ã� vÂ¾©� gZ }®Ã� ä�Â¿� 

f£¤¼�  v£� ®�  á�Z¬� ,d®Ã� fZ®� }fZd®� y®Á�  dfÂ� ç�Zf£� ®¦�Z¬� £� ç�­� ®¾Ã� ä¼À�Z }Z®�

 Í�Z wgê }®Ã� ä�Â¿� gZ  á¤� / d®Ã�  fZ®�  Õ�£�gò  dfÂ�  ¬�£�z®�  wÂÃ¥Ã�  vÂ¾©�  Í�Z wgê 

/d®Ã� fZ®� }fZd®� y®Á� dfÂ� Í�£� 6\¬¿� á�Z¬� ç�­�®¾Ã� 

/¬�£¤Ã� }fZd®� y®Á� á³� }£Á¥�Z , }®Ã� ä�Â¿� }Z®� Ú�Â� ã�®¥Á�

 

 

 Ø�Z®� ®�£� : y

 / dfzò  ¬�¬�  Ï¿�  á�Zd fd  Zf ç³�ZÂ� Í�Z ã¼¿� ¬�¬�  }fZd®�y®Á� £� z ç�f£� £Ã�Z Õ¼�

 £� Í�£� ã�Z/¬�£�®«�ZffÂ©� ¬�ZÂ¥Ã¿� fÂ�Â� , ¬�£� yd®� c£�®Ã� fÂ©� ä¼Ã�fÂ�fd ãÃÀ«¿�

 \fÂ� fd ¬�ò ç¿�  ÕÃ� ¬À� }fZd®� y®Á� ë� Ï¿� gZ  Í�d  £� fÂ�Z®�ZzZ ä¼Ã�fÂ� fd êÂ¿·�

: ¬ÃÀ� á¿� ®�g  ÌÃ�®�  ä� ç�dZÂ� ãÃÀ�  oÂ�z

fÂ©� c£�®Ã� £� z ç�f£� £Ã�Z dÂ�z v£¿¥�Z , ¬À¼Ã¿� xZfzd ç¥�Z®� Ï¿� fÂ©� ä� ç¥�z  (1)

/dfZd dÂ�z 

 , ¬�£� [Â� ã�zf ÍÃ¹Ã�  y£�®� , ¬�£Ã�  Õ�Z¯�Z  ë� Ï¿� Ø�Â� ë� xZ¯Ã�  ä¼Ã�fÂ� fd  (2)

y¬� g£¨� ¬�  gZ ÕÃ� Ï¿� Z¯�Z ãÃ� ä¾�£�  Í�Z ã¼¿� , ¬�£�  ä¥�Z¬� ç�£¼�Z £�®À� z £�®Ã�

/dd®½Ã�  d£¨�Z  y¬�fÂ�  }£�g£�  Õ¼�  £� z  ç�êÂ� x£�g  fd }fZd®� y®Á�  ä¨Ã¥� fd z ¬�£� 

ä�ê£� ç�fg£�

d®� ç¡ZÂ� z [ò Ø�Z®� fd }gZ¬�Z yZf :d

 Í�¯� ã�zfxdÂ� ê£� Í¾·� , dd®�  }gZ¬�Z  yZf c®�  Ï¿� d®� ç¡ZÂ� z [ò Ø�Z®� fd  ä¼Ã¥�z

 /¬À� f£� ¬�ZÂ¥� ç¥�Z®� fÂ�Â�zdd®� Ü�Â¥� Í�Z ã¼¿� Ï¿�, ã�zf 

Í�Z á³¥� ®¹±¿�Z }ZÂ�ä� xò}dzfz ä�Â� ä� ç�£� fdZf Ï¿� äºÃ�d 3 £� 2 \¬¿� Í�£� ã�Zfd 

  }fZd®� y®Á� dfÂ� }d£� Í�£� fd Z®�ò Ô§�/ dÂ� w®� Ï¿� £� ¬Ã�d fZ®� }fZd®� y®Á�  dfÂ� 

/¬Ã�d fZ®� 
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xZÂÀ·� vÂ¾©�Ï¿� ç�z®� ®Ã� gZ (¬�fd 54dz¬� Í¶¾�£�) Zf vÂ¾©� gZ ç�ç� 200dz¬�

/¬ÃÀ� _f£� ä�Â¿� 

/¬ÃÀ� }fZ¬Á½� ¬�£� ä¥±� "ë�£� ä�  ç�®� á�Zd fd Zf vÂ¾©� : d

yd£¹¥�Z £� ¬�£� _f£� âÃ¶À� gZ ä¼Ã�fÂ�fd /¬ÃÀ� ç�fg£� }Z yfzd \fÂ³� Zf çÀ¿�Z }£�ä�f

ä�fd fd Zf ä�fxdÂ� ä¥±� £�g£� , d®� á¿� f£� ã�¬À� ä�f ä¼�ògZ¬·� /¬ÃÀ� âÃ¶À� ç¥�Â� ÓÃ�gZ  

/ ¬ÃÀ� ×�Â·�  Â� ä�f  £�  Z®�ò , ¬À¼� f£� ä�f ®�Z / ¬ÃÀ� ç�f®� , y¬� Ü�®·� f£²�  £�z \fZ®� 

/ ¬ÃÀ� yd£¹¥�Z  ê£� }£� Í�d  £�  ÐÀ� f£²�  £� z ÐÀ� £�d  gZ ä�f d®¼¾¿�  ã¥�®� ®¶� ®�g }Z®� 

ç�dfÂ� £�z }fZ­� [Â�f Ý�®�gZç�fZ®�v¬¤� x£�¬�Zf Õ�£� ä� _®� [ò ÍÃ¹Ã� xdÂ� ãÃ¡£�

/¬�®Ã� ÌÃ�ò £� ä�Â� ä� z y¬� ®¨À�

: ¬�£� ¬·� ä©¹� }£�dfZ¬�£¥�Z i£�Z ®� ¬�£� [ò ÍÃ¹Ã�

çÀ¿�Z }£� ä�f âÃ¶À�

 y¬ÀÀ� ßÀ� _®� [ò ÍÃ¹Ã� v®¥À� 

:¬�£¤Ã� ®�g a®� ä� }®Ã� ä�Â¿� jzf

}£Á�£ÀÃ�®� }zf®�/ ¬ÃÀ� jÂ�£� Zf _®� [ò z ¬¾Ã� [ò }£� Ï¿� / ¬ÃÀ� jÂ�£� Zf á·²� : Ü�Z

/¬ÃÀ� á¿� ®¾Ã� }gZ¬�Z yZf ä¿�d }zf®� Ô§� ,¬Ã�¯� á� _®� [ò z ¬¾Ã� [ò }£�ä�f ä�  �Â�®� 

/dÂ� vÂ¾©� dfZz "ë�£� d®¤� £� ¬ÃÀ� g£� Zf d®¤� ä� mÂ�®� ®� x£Ã� ®Ã� : [

vÂ¾©� Í¶¾� Ø�Â¥� £� ¬Ã�£�®«� vÂ¾©� Ï¿� ä¾Ã�Â� ®¥²Ã� £�z äºÃ�d 15 \¬¿� Zf vÂ¾©� : _

/(¬�£¤Ã� 1&6 ®�Z®� r£�Z \fZ®� ä�fd fd kÂ³ª�  xgz Í�£� ã�Z fd)¬�®�  %54  ä�  "£¤�®º�
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 a®�

 Í�Z¬� Ì�®�

¬�Z®¾� xÂ�

 \£¹�Â� xÂ�

 ç¾� ç¥ª�

 ã�ò

¬Ã¹�Â� xÂ�

 wÂÃ�Â�ò xÂ�

 £¼Ã¾� xÂ�

dfZ¬�£¥�Z®�d£º�

[25 C]

( S/cm ) [25 C]

- -
(mg Cl / l) Cl

(mg SO4 / l ) SO4 

(mg Ca CO3 l / l)

(mg Fe / l)  Fe

(mg S / l)  S 

(mg NH4 / l) NH4

(mg sio / l) sio

6.0 8.0

<200

<50

<50

<50

<0.3

-

<0.2

<30

6.5  8.0

<800

<200

<200

<200

<1.0

-

<1.0

<50

/¬�£¤Ã� ®�g a®� ä� (Make up) ç�®³� [ò ÍÃ¹Ã� : Ü�Z

( Make up) ç�®³� [ò ÍÃ¹Ã� dfZ¬�£¥�Z vz¬�

 jd®� fZ¬� fd }f£� _®� [ò ÍÃ¹Ã�: [

 jd®� fZ¬� fd }f£� [ò ÍÃ¹Ã� dfZ¬�£¥�Z vz¬�

/¬�£¤Ã� ®�g vz¬� a®� ä� jd®� fZ¬� fd }f£� _®� [ò ÍÃ¹Ã�

PH

2- 2-

2- 2-

++

2 2

 a®�

 Í�Z¬� Ì�®�

¬�Z®¾� xÂ�

 \£¹�Â� xÂ�

 ç¾� ç¥ª�

 ã�ò

¬Ã¹�Â� xÂ�

 wÂÃ�Â�ò xÂ�

 £¼Ã¾� xÂ�

dfZ¬�£¥�Z®�d£º�

[25 C]

( S/cm ) [25 C]

- -
(mg Cl / l) Cl

(mg SO4 / l ) SO4 

(mg Ca CO3 l / l)

(mg Fe / l)  Fe

(mg S / l)  S 

(mg NH4 / l) NH4

(mg sio / l) sio

PH

2- 2-

2- 2-

++

2 2
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 y¬ÀÀ� ßÀ� _®� [ò äÃ¾ª� : _

 ä� çÁ¥À� ä� dd®½Ã�  _f£� â¥±Ã�  gZ ç¥²�  \fÂ³�  £� f£ª� \fÂ³�  [ò gZ  }fZ¬º�  xÂ�

 [ò Í¶¾� Õ�Z¯�Z gZ }®Ã�Â¾� ÍÁ� Í�Z wgê ,dd®½Ã� [ò fd dÂ�Â� }£Á¼¿� ¬�fd Õ�Z¯�Z 

[ò Í¶¾� £� âÃÀ� ä�£�Z (make up) [ò xò }£¨� z âÃÀ� äÃ¾ª� Zf [ò gZ }fZ¬º� ç�£� gZ ®�

/ dd®� Ù¹� 2 ¬À� fd y¬� Ü�®·� ydz¬©� fd fZ¬� fd }f£� 

  ç�fZ®� }£� v¬¤�  ç¡òf£�  Í�Z  Ì¤�   £� ä�Â�  ç¾�Zd  aÂµ�  }zf  ®� y¬�  áÃ¼²�  [Â�f

Õ�£� Zf â¥±Ã� d®¼¾¿� ÍÃ¹Ã� y¬� d£¨�Z }£Á�Â�f  ä� ç¥�z /dd®½Ã� (®�f¯�Z z fÂ±�Z¬À� )

dÂ� ¬�dg£� fÂ±�Z¬À� z fÂ�Z®�ZzZ }£�ä�Â� gZ á³� ®� fd }gZ¬�Z yZf gZ á¤� Í�Z wgê ¬�¬Ã�  

 gZ ç�£Ã¿Ã� £� z ç¼Ã�£¼� }£Á�zf  gZ  yd£¹¥�Z  £�  Í�Z ®¥Á� dÂ²Ã� y¬�£²�  [Â�f  ä«�£À� 

 ÍÃ·�z  ä�  ç½¥±� ç¡Zdg [Â�f  w£¨�Z  ä� g£Ã� / dd®�  ç¡Zdg [Â�f  £� ä�Â�  ç¾�Zd aÂµ� 

 z d®� Í�Z ã¼¿� äÃ�zZ }gZ¬�Z yZf }Z¬¥�Z fd xÂ�  kÂ³ª� / dfZd y¬�  áÃ¼²�  }£�[Â�f

 d®�f£�  ÍÃ·�z  Í�Z  wgê  , ¬�£�  ä¥�£�  äÀ�f  £� ä�Â�   xzfd  ä� ç�f£� Y£Ã�Z   £� z  f£¤� 

gZ Ô� / dZd fZ®� ç�¬Ã�f  dfÂ� ( y£� ß� £� ä¥¹� ß�) y£�Â� ç�£�g á�ZÂ� fd Z¬¥�Z fd Zf ®¾Ã�

   á�ZÂ�   £�  Zf  ç�¬Ã�f  }£� yfzd  xZÂ¥Ã�   }gZ¬�Z yZf  }Z¬¥�Z fd  \ë¼²�  w¬�  gZ  x£ÀÃ¿�Z 

/dZd w£¨�Z®� ç�êÂ�

/d®Ã� fZ®�  ç�¬Ã�f dfÂ�  _®� [ò ÍÃ¹Ã� Í�Z wgê , dÂ²� d£�g [Â�f ä�ê Í�£ª� y£� ®�

 : dÂ²Ã� ®�£� ®�g }£� ä�£²� z  â¡ë� , £� ä�Â�  ç¾�Zd aÂµ� fd [Â�f  d£¨�Z \fÂ�fd 

/¬�£� ç� Õ�£� ®¾Ã� ÍÃ�®� : Ü�Z

 ,¬�£� ç� x£�®� fÂ�Z®�ZzZ  Í¿�   ä�   ä� fÂ±�Z¬À�  fd   y¬� ®Ãµº�  d®¤�  \fZ®�   ä�fd  : [

/¬�£� ç� Õ�Z¯�Z }d£� Í�£� ä� Í¤±� 

 }£� Í�£�gZ ®¥¿�  dfZd x£�®� _®� Í¿� ä�z y¬� _f£� ®¾Ã� gZ ä� _®�  [ò \fZ®� ä�fd : _

£Á�ò xd®� ¯Ã¿� z £� ä�Â� ç�fg£� 
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z £� ä�Â� gZ [ò £� ¬ÃÀ� g£� Zf Í�z z ã�fd }£�®Ã� z ¬�¬À¤� Zf ç�z®�z }dzfz }£�®Ã� (1)

/dd®� äÃ¾ª� £� Ô�£� ®�Zz 

/¬ÃÀ� ¯Ã¿� i®� £� Zf £� Ô�£�®�Zz zd ®� }£� jÂ�fd (2)

dÂ²Ã� dfZz  £�ä�Â�  á�Z¬�  ä� ç�®� £�  Zf  ä�Â�  ç¾�Zd  aÂµ� /¬�£¤Ã� Ô� ÔÀ� gZ ä�Â� (3)

rÂ� jz® ä�xd®� ¯Ã¿� ã¿�fd /¬ÃÀ� }®Ã�Â¾� £� ä�Â� ä�  ä�¬� ä�Â�®� d£¨�Z gZ / ¬ÃÀ� ¯Ã¿� 

/d®Ã½Ã� \fÂ� ®¥Á� xd®� ¯Ã¿� \fÂ³À�Z fd ¬�£� }f£� [ò ä�Â� á�Zd¬ÃÀ� ç·� 

\£Ã¾¿� w£¨�Z gZ ¬·�  Zf  £Á±�£�®�Zz  }£Á�Â�fd  ,  ¬� w£¿�  xd®�  ¯Ã¿� \£Ã¾¿� ä�  ç¥�z (4)

: ¬�¬À¤�®�g 

 , ç�z®� z  }dzfz  }£� ä�Â�  qZ®�Z fd / ¬ÃÀ�  ç�f®�  ç�dfÂ� ®¶� gZ Zf ç¥¿±� ®� : Ü�Z

Í�d £� £� Ó�ë� z }f£À� }£� yfZÂ�d i£¿�  aÂµ� z , }f£À� }£� yfZÂ�d  ä�  £� ä�Â�  v£³�Z

/¬�®Ã� fZ®� ç�fg£� dfÂ� }®¥²Ã� 

 Y£Ã�Z ®�£� z ,  ä�f£�  , i®�  dÂ�z  w¬� ®¶�  gZ Zf £�Ô�£�®�Zz ç¾�Zd  aÂµ� z £� ä�Â� : [

/¬ÃÀ� ç�f®� Í�d£� ç�f£�

/¬À�£� y¬�¬� }Z ä�¬� "£�£Ã�Z ä� ¬ÃÀ� ç�f®� Í�d ä� Zf ä�Â�®� }£�®�Zz : d

 ç�£Ã¿Ã� jzf ä� }®Ã� [Â�f : [

 Ì¾�Z ä�  dd®½Ã� áÃ¼²� £� ä�Â� ç¾�Zd aÂµ� }zf®� Íª� ä�ê ß� \fÂ³� "êÂ¿·� [Â�f

/dd®½Ã� \fZ®� v£º¥�Z Ì�®� Õ�£� Î�£� z Í�Z ÖÃª²� á�£� ç¥ª� ä�

/¬�£� ç� Õ�£� ®¾Ã� gZ ç�z®�z }dzfz _®� [ò \fZ®� ä�fd  që¥�Z z ¬�  ¬�ZÂ�ç�Â¿·�  

/¬�£� ç� Õ�Z¯�Z xò ç¾�Zd f£²� z ®�f¯�Z ÝÃ�f vÂ¾©� \fZ®� ä�fd : d

}®Ã½²Ã�  \£�Z¬�Z xò ®¿� vÂ� z ®¾Ã�  ÍÃ�®� Ù¹�  ÍÁ� ®�­�Z rÂ�  â¡ë� gz®� \fÂ� fd

: d®Ã� \fÂ�®�g 

/ ç¼Ã�£¼� jzf ä� ®�f¯�Z z fÂ±�Z¬À� ä�Â� }®Ã� [Â�f : Ü�Z

/d®Ã½Ã� w£¨�Z  ç¡Zdg [Â�f  \£Ã¾¿�  }dz¬�  £�  jzf  ã�Z £�
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áÃ¼²� Z®�ò ä� }®�£À�  Í�Z wgê ç¡Zdg [Â�f }Z®� ®�Â� ç�£Ã¿Ã� jzf [£ª¥�Z }Z®� (1)

: ¬À¥±� ®�g a®� ä� "êÂ¿·� £� [Â�f / âÃ�£À²� Zf ¬À�¬Ã� 

 âÃ±¾� -

 ã�ò à�g -

 á� -

 ç¡Zdg [Â�f jzf z y¬À�Â� ç�£Ã¿Ã� dZÂ� ãÃÃ·� (2)

ÍÁ� jzf z ç�£Ã¿Ã� dZÂ� ã�®�®�Â� , ¬�d®� ãÃÃ·� [Â�f y¬À�d áÃ¼²� ®�£À� ä¼�ò gZ ¬·�

ç�£Ã¿Ã� ç�dz¯�Z z ß�f¬�®¾� ¬Ã�Z vÂ¾©� gZ ç�Â¾ª�" êÂ¿·� /dd®½Ã� [£ª¥�Z ç¡Zdg [Â�f 

/¬�ò ç� ÕÃ� ®�g  }£�Í�£� ç¾� fÂµ� / d®Ã½Ã�fZ®�  yd£¹¥�Z dfÂ� 

 ÜÃ·� ¬Ã�Z                     âÃ±¾� ß¿� -

( ç�¬�fÂ� gZ }®Ã�Â¾� ÍÁ�) ç�£Ã¿Ã� ç�dz¯�Z z }Â�¬Ã�Z                       ã�ò à�g -

¬�ZÂª� f£� yf£� ç¡Â�¬Ã�Z , ¬�£� âÃª� á� ä�ê ä¼Ã�fÂ� fd                        á�ä�ê -

/dd®�  ç¡Zdg [Â�f ç¼Ã�£¼� jzf ä� ¬�£� z dÂ�

£� ä�Â� v£³�Z (3)

¬�£� á¼� Ý�£µ� ®¾Ã� ä� £�ä�Â� v£³�Z /¬ÃÀ� äÃ¾ª� Zf ®¾Ã� }£Á�ò äÃ¾� , äÃ¾ª� }£�®Ã� gZ Z¬¥�Z

/d®Ã� \fÂ� 

 ®Ã� Ý�®� gZ Z®�ò ¬�d®� äÃÁ�  y¬� ãÃÃ·�  Í¶¾� Ý¤� Zf ¬Ã�Z vÂ¾©� ç�®� fd ä¼�ò gZ ¬·� (4)

 £� âÃÀ¼Ã� g£� Zf  Í�z  Øº� z  ä¥±� Zf ®½�d ã�fd ®Ã� Í�£� ã�Z fd / âÃÀ¼Ã� â¥±Ã� dfZz ã�fd 

Zf ÍÃ·�z ã�Z  , Ø�Z®�  ã�Z  ä� x¬Ã�f  gZ  Ô� / ¬À� ®�  Zf â¥±Ã�  vÂ¾©� z  y¬� _f£� ZÂ�

 6 £�  4 gZ  ç�z  dfZd  ç�£Ã¿Ã� vÂ¾©�  oÂ�  ä�  ç½¥±�  x£�g vÂ� / ¬ÃÀ� Ù¹� ãÃ·� \¬� }Z®� 

/¬�£¨�Z ç� vÂµ� Í�£�

/¬Ã�d Â²¥±� ç�Âª�Zf â¥±Ã� ã�®Ã� [ò£� zyd®� äÃ¾ª� Zf ç�£Ã¿Ã�vÂ¾©� Í�£� ã�Zfd (5)

®¾Ã� ®¿� z ¬�£¨�£Ã� â¥±Ã� ¬�¬� ç�¬�fÂ� ä� ¬�ZÂ¥Ã�ã�®Ã�[ò Ø�Â�Ö�£�}Â²¥±� (6)

}¬Ã�Z â¡ë�ä�Â½«Ã� ç�z®� [ò £�¬Ã�d  ä�ZdZ f¬º�ò Zf ã�®Ã� [ò £�Â²¥±� /¬�d Õ�£� Zf 
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 /¬�£¨�Z ç� vÂµ� Í�£� 2 £�  1 Â²¥±�  á¿� "êÂ¿·� /  ¬�¬�  gz®� dÂ� gZ  

 wgê }£� m£Ã¥�Z : _

/¬Ã�¯� â� "ë�£� Z®�ò ¬�¯�®� q®� á�Zd Zf ç�£Ã¿Ã� dZÂ� ä¼À�Z gZ á¤� (1)

/¬Ã�d Õ�Z¯�Zç�¬�Z Zf ¬Ã�Z  Í¶¾�  ¬�£�  d£�g  fZ¬º¿�  y¬�  áÃ¼²� [Â�f ä� }dfZÂ� fd (2)

£� z ZÂ�  ¬�£� Â²¥±� vÂ� fd â¥±Ã�  á�Zd  fd g£�  £� z  ZÂ�  dÂ�z  gZ  }®Ã�Â¾� ÍÁ� (3)

/¬�d®� äÃ¾ª� yfZÂ¿� y¬� áÃ¼²�}£�g£� 

 

 ç¿²� ä²Ã� xd®� ¯Ã¿� 

vÂ¾©� Ñµ� ä¼�fÂµ� , dd®½Ã�  ÜÃ¦� ç¿²� ä²Ã� , }fZd®� y®Á� g£�ò gZ v£� 3 £� 2 gZ ¬·�

Í�Z wgêz y¬� ¬�£� ¯Ã� ç¿²� ®�Zz , Í�£� ã�Zfd /¬�£¤Ã¿� ÖÃª²� á�£� ç¿²� Ý�®� gZ 

/dd®� ×�Â·�  

: d®Ã½Ã� w£¨�Z ®�g \fÂ³� ç¿²� Â²¥±�

/dd®½Ã� Ý�f¯� xhz®¥Ã� g£� ®¾Ã� á�Zd ä� (1)

/¬�®� ç¿²� Ñµ� ®�g ä� ä¼�fÂ� ä� âÃ�¬Ã� Õ�£� vÂ¾©� äÃ¾ª� £� Zf vÂ¾©� Ñµ� (2)

 Z®�ò  , ¬�¬�  ®�Zz  gZ  yd£¹¥�Z  £�  xò  Â²¥±�  gZ  Ô� /¬ÃÀ� g£�  Zf  ç¿²� Í�£�  ã�Z fd (3)

/¬�¬À¤� Í�d ä� "Zd¬¨�

ä�ê£�zd }£� ç�fg£�

 ç¿�Z®�£�d }£�®Ã� â�Z®�£�d ×�Â·�

xd®� ä¥±� z  g£�  dZ¬·�  ä� ç½¥±� ç¿�Z®�£�d  }£�®Ã�  â�Z®�£�d  ×�Â·� }Z®� ç�£�g yfzd

£� â�Z®�£�d v£� 3£� 2ç�£�g ä¾�£�fd \fÂ� ®�fd/ dfZd ®¾Ã� gZ}fZd®� y®Á� x£�gz £�®Ã� 

     }zf®� y¬� Ì³� ç¥�d ®Ã� â�Z®�£�d kÂ³ª� / ¬ÀÀ¼Ã� ×�Â·� "êÂ¿·�  Zf ®Ã� }£� ÓÃ� z   

/¬ÃÀ� ×�Â·� f£¤¼� v£� zd ®�£� z v£� ®� "£¿¥� Zf c®� ä�Â�
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: Í�Z ®�g a®�  ä�  â�Z®�£�d  ×�Â·� jzf

/¬ÃÀ� ®� xhz®¥Ã� g£� gZ Zf ®¾Ã� (1)

/¬ÃÀ� äÃ¾ª� d®¤� z vÂ¾©� gZ Zf ®¾Ã� (2)

/ ¬�fZd®� Zf jÂ�fd z yd®� g£� Zf ®Ã� jÂ�fd }£� ÓÃ� (3)

/¬�fZd®� z yd®� á� Z®�ò z ¬Ã�£�®«� Í�£� xZfzd Ô¼� ÍÁ�fd Zf â�Z®�£�d (4)

/¬Ã�d fZ®� ®Ã� ä�¬� }zf®� }¬�¬� â�Z®�£�d (5)

/¬ÃÀ� Í¹� Í�d£� Zf ä�Â�®� }£� ÓÃ�z ¬Ã�dfZ®� â�Z®�£�d }zf®� Zf jÂ�fd (6)

£� Zf £� ÓÃ�  Ô§� z ¬Ã�£�®«� fzd 1&4 Zf ®Ã� ä¥�d , ¬�£¤Ã� g£� "ë�£� ®Ã� ä� ç�£� fd (7)

/¬ÃÀ� Í¹�f£�ò 

/¬ÃÀ� Í¹� Zf jÂ�fd }£� ÓÃ� ( wz¯� \fÂ� fd) "Zd¬¨� z ¬ÃÀ� g£� Zf ®Ã� (8)

/¬ÃÀ�}f£� xZzf ã�zf £� Zf¬�fZ¬� vÂ¾©�x£�®�®Ã±� £� ç�£¿� ä�®Ã�\£·µ� (9)

 \Z®Ã¿·� Í�£� fd xhz®¥Ã� ¯�Z®�®� z wÂÃ�Zz ã¥±¼� 

ä� }dfÂ�  £ÁÀ�  dfZ¬�  y¬¿� y¬�Â�  ß¾Á¥±� z t®©¥�  \£·µ� ç�­� ®¾Ã� ä� ã�Z ä� ä�Â� £�

v£� fd }£�®¾Ã� fd  ä¾É±� ã�Z  ä� ,Í�Z ç�dfÂ� ä¾É±� dd®½Ã� y£½¥�d  ®¿� Õ�£�   Î�£� 

Í©�  ç�­� ®¾Ã�  y£½¥�d  xÂ� z  ä¥²� q®�®�  vÂ¾©�  ä�  wgê }£�ÂÃ�dZ  xd®�  ä�£�Z  £� 

( xdg à�g) x¬� ¬Ã±�Z ä¾É±� dfZ¬� dÂ�z ç�ZÂ�f£ª� £� yZ®¿� xòá�Zdfdz ¬À¼Ã�f£� wÂÃ�Zz 

/¬�£¤Ã� ç¹¥À� ç¾� ä�  y£½¥�d á�Zd fd 

 ã¥±¼� w£½À�fd  ä�  ¬�£¤Ã� fZ¬�£�  ®�Z ç�  g£� ß� ( \gZ) xhz®¥Ã� âÃ�Z¬Ã� ä� fÂµ�£¿� : Ü�Z

g£� xd®� ®�  £� ä� Í�Z çÀ·� ã�¬� oÂ�Â� ã�Z dÂ²Ã� yd£¹¥�Z g£�  ã�Z gZ ç�­�®¾Ã� wÂÃ�Zz

 fd ã�Z ®�  yzë�  dÂ²Ã�  }®Ã�Â¾�  xò á�Zd  ä� ZÂ� dzfz gZ (ZÂ� }£� ä�) y£½¥�d á�Zd \gZ 

fz®� ä�  }gZ¬�Z  yZf gZ ¬·� z ¬�£¿� ç�£� y£½¥�d fd \gZ g£� gZ ç¿� fZ¬º� ç¥�z d¬¨� wÂÃ�Zz

y£½¥�d fd ç�dfÂ� ®¶� gZ }Z ä¾É±� ä�Â½«Ã�g£�  ã�Z dd®� _f£� c®�  â¥±Ã�  Ø�Â� x£�g 

/¬À� ç¿� d£¨�Z 
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: g£Ã� dfÂ� á�£�z

 xhz®¥Ã� g£� vÂ±§� -1

(f£²� y¬ÀÀ� âÃ¶À�) fÂ�êÂ�f -2

 wgê }£Á¥±� £� yZ®¿� Ì�£À� àÀ¾Ã� -3

®¹±¿�Z +1 £� -1 Ð�f £� ÐÀ�f£²� d¬� ß� -4

 f£�  jzf : _

 \gZ vÂ±§� ä� àÀ¾Ã� z fÂ�êÂ�f xd®� á�z -1

£� yd®�  g£� Zf vÂ±§� ®Ã� ç¡¯� fZ¬º¿� ä� ÌÃ�®� ã�¬�  àÀ¾Ã�  á�Zd gZ ZÂ� xd®� _f£� -2

/¬À� ®� Zf xò }£� xhz®¥Ã� g£� z y¬� _f£� àÀ¾Ã� á�Zd }ZÂ� 

 y£½¥�d }£� ç�z®� gZ ç¼� ä� àÀ¾Ã� xd®� á�z -3

£Á�ò ç�£� xdÂ� â¼©� gZ x¬� ãÉ¿µ� z wgê }£Á¥±� ã¥±� -4

( 40 Psi vd£·�"Zdz¬� ) 3BargZ ®¥¿� f£²� £� vÂ±§� ®Ã� xd®� g£� -5

ä� }fÂ�  ä�  ¬� d£¨�Z ( xhz®¥Ã� g£�) ç�dg Ò� fÂ�êÂ�f ç�z®� £� ®Ã� Í¿±� fd ®�Z -6

/dd®� q®�®� ç�dg  Ò� £�  dÂ� ä¥±�  ç�¬� }Z®�  y£½¥�d  }dzfz ®Ã� Í²� dz¬±�®Ã±� 

fd ¬�£�  dÂ� bZfÂ� £� ä¥�£¼� £� y¬�®� \Z®Ã¿·�  }Z®� y£½¥�d gZ ç¥¿±�  ä�  ç�fÂ�fd -7

ä� ZÂ� dzfz gZ £�  ¬�£� x£�®� fd y£½¥�d gZ  _f£� ä� á�Zd  gZ \gZ g£� "£¤�®� \Z®Ã¿·� vÂ� 

/dÂ� }®Ã�Â¾� y£½¥�d 

: Í±� 

ç¥²�dÂ�z w¬� gZ x¬� ãÉ¿µ� }Z®� ¬�£� y£½¥�d "Zd¬¨� wÂÃ�Zz gZ á¤� \Z®Ã¿·� w£¨�Z gZ ¬·� 

/dd®� f£²� Í±� y£½¥�d 

 m£º� z  d®Ã½Ã� fZ®� f£� 3®¦�Z¬� f£²�  £�  xhz®¥Ã� g£� f£²�  Í©�  y£½¥�d ä� \fÂ�  ã�¬�

/dÂ� ç� Í±� xÂ�£� Ü� £� y¬� }f£¼�Â� £� y¬�®Ã¿·�

: \gZ g£� Ø�Â� wÂÃ�Zz ã¥±¼� äº�®� : [

79



: d¬¨� wÂÃ�z 

 fÂµ�£¿�) wÂÃ�Zz Ï¿� Ì³� gZ Ô� z _f£� dÂ� f£²� Ø�Â� \gZ g£� ,ç¥²� w¬� \fÂ�fd

 72 \¬¿� y£½¥�d z  âÃÀ¼Ã�  wÂÃ�Zz 20mmHg £� Zf  y£½¥�d (¬� ä¥¹� ä¥�­� }£Á¾³� fd ä�

 ç¥²�  ä�Â� ®�  w¬� gZ  á�£� x¬�  ãÉ¿µ� }Z®� x£�g ã�Z ) ¬�£¿Ã� ç�£� Í�£� ãÃ¿�fd Í�£�

/dÂ²Ã�  w£¨�Z y£½¥�d \f£¥�Z gZ ¬·� ç�£Á� wÂÃ�z z ( ¬�£¤Ã�

  ä� ¬¾Ã�  [ò}£�d x¬Ã�fz (6 mmHg) á�£� wÂÃ�Zz w£¨�Z gZ á¤� £� ä� Í�Zd ä�Â� ¬�£� : ä¥¼�

  /dÂ²� ä¥ª�f y£½¥�d }zf  f£�  dZ®½Ã¥�£� ä�fd 6
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