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	 :(��� 1401 7  ASTM B88M, Standard specification for seamless copper water tube (metric ����  �	��	 �*' ��	"����	19720 : ���1392 �(,1, ��� �
"� ��' 
��A ��	 �"  /�
"�. Standard Specification for Aluminum and AluminumBars, Rods, Wire, Profiles, and Tubes ASTM C16, Standard test method for load testing refractory shapes at high ASTM C423, Standard test method for sound absorption and sound absorption coefficients by the reverberation room method  C518, Standard Test Method for Steady-State Thermal Transmission Properties by Means of the Heat Flow Meter Apparatus ASTM C533, Standard specification for calcium silicate block and pipe thermal ASTM C1029, Standard specification for spray-applied rigid cellular polyurethane C1071, Standard specification for fibrous glass duct lining insulation (thermal and sound absorbing material) ASTM D1785, Standard Specification for poly(vinyl chloride) (PVC) plastic pipe, schedules 40, 80, and 120 ASTM D2396, Standard test methods for powder-mix time of poly(vinyl chloride) (PVC) Resins using a torque rheometer  ASTM D2846/D2846M, Standard specification for chlorinated poly(vinyl chloride) and cold-water distribution systems ASTM D3350, Standard specification for polyethylene plastics pipe and fittings E477, Standard test method for laboratory measurements of acoustical and airflow performance of duct liner materials and prefabricated silencersASTM E96/E96M, Standard test methods for gravimetric determination of water ssion rate of materials ASTM F437, Standard specification for threaded chlorinated poly(Vinyl Chloride) (CPVC) plastic pipe fittings, schedule 80 ASTM F438, Standard specification for socket-type chlorinated poly(Vinyl Chloride) (CPVC) plastic pipe fittings, schedule 40 ASTM F439, Standard specification for chlorinated poly (Vinyl Chloride) (CPVC) plastic pipe fittings, schedule 80 ASTM F441/F441M, Standard specification for chlorinated poly(Vinyl Chloride) (CPVC) plastic pipe, schedules 40 and 80 ASTM F442/F442M, Standard specification for chlorinated poly(Vinyl Chloride) (CPVC) plastic pipe (SDR-PR) IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347ASTM B88M, Standard specification for seamless copper water tube (metric)  Q*�35��-  ����  �	��	 �*' ��	"����	ASTM B88M:2005 ��	 �"  /�
"�Standard Specification for Aluminum and Aluminum-Alloy Extruded  ASTM C16, Standard test method for load testing refractory shapes at high   ASTM C423, Standard test method for sound absorption and sound absorption  State Thermal Transmission   ASTM C533, Standard specification for calcium silicate block and pipe thermal  applied rigid cellular polyurethane  C1071, Standard specification for fibrous glass duct lining insulation (thermal  fication for poly(vinyl chloride) (PVC) plastic pipe,  mix time of poly(vinyl chloride)  chlorinated poly(vinyl chloride)  ASTM D3350, Standard specification for polyethylene plastics pipe and fittings  ts of acoustical and  airflow performance of duct liner materials and prefabricated silencers ASTM E96/E96M, Standard test methods for gravimetric determination of water  or threaded chlorinated poly(Vinyl Chloride)  type chlorinated poly(Vinyl Chloride)  tion for chlorinated poly (Vinyl Chloride) (CPVC)  ASTM F441/F441M, Standard specification for chlorinated poly(Vinyl Chloride)  ASTM F442/F442M, Standard specification for chlorinated poly(Vinyl Chloride)  



 2-130    ASTM F876, Standard specification for crosslinked polyethylene (PEX) tubing2-131    ASTM F877, Standard specification for crosslinked polyethylene    cold-water distribution systems2-132    ASTM F1281, “Standard specification for cross linked polyethylene/aluminum /cross     linked polyethylene (PEX2-133    ASTM F1282, Standard specification for polyethylene/al    AL-PE) composite pressure pipe2-134    ASTM F 1642-04, Standard test method for glazing and glazing systems subject to     airblast loadings 2-135    ASTM F1807, Standard specification for metal insert fittings utilizing a copper crimp    ring, or alternate stainless steel clamps, for SDR9 cross   tubing and sdr9 polyethylene of raised temperature (PE2-136     ASTM F1960, Standard specification for cold expansion fittings with PEX     reinforcing rings for use with cross    raised temperature (PE2-137 ASTM F1974, Standard specification for metal insert fittings for polyethylene/ aluminum/polyethylenecrosslinked polyethylene composite pressure pipe2-138    ASTM F2080, Standard specification for cold   compression-sleeves for crosslinked polyethylene (PEX) pipe and SDR9 polyethylene     of raised temperature (PE2-139    ASTM F2098, Standard specification for stainless steel clamps for securing SDR9    cross-linked polyethylene (PEX) tubing and SDR9 polyethylene of raised temperature    (PE-RT) to metal insert and plastic insert fittings2-140  ASTM F2159, Standard specification for plastic insert fittings utilizing a copper crimp ring, or alternate stainless steel clamps for SDR9 crosslinked polyethylene (PEX)   tubing and SDR9 polyethylene of raised temperature (PE2-141    ASTM F2389, Standard spec   systems 2-142    ASTM F2434, Standard specification for metal insert fittings utilizing a copper crimp    ring for SDR9 cross    polyethylene/aluminum/cross2-143    ASTM F2623, Standard specification for polyethylene of raised temperature (PE    systems for non-potable water applications2-144    ASTM F2735, Standard specification for plastic insert fittings for S   polyethylene (PEX) and polyethylene of raised temperature (PE2-145    ASTM F2769, Standard specification for polyethylene of raised temperature (PE   plastic hot and cold-water tubing and distribution systems2-146    ASTM F2855,    Chloride)/aluminum/chlorinated Poly(Vinyl Chloride) (CPVC   pressure tubing  IPS23347 ) [�S�
	 :(��� 1401 8  ASTM F876, Standard specification for crosslinked polyethylene (PEX) tubingASTM F877, Standard specification for crosslinked polyethylene water distribution systems “Standard specification for cross linked polyethylene/aluminum /cross linked polyethylene (PEX-AL-PEX) composite pressure pipe” ASTM F1282, Standard specification for polyethylene/aluminum/polyethylene (PEPE) composite pressure pipe 04, Standard test method for glazing and glazing systems subject to ASTM F1807, Standard specification for metal insert fittings utilizing a copper crimp ring, or alternate stainless steel clamps, for SDR9 cross-linked polyethylene (PEX) tubing and sdr9 polyethylene of raised temperature (PE-RT) tubingASTM F1960, Standard specification for cold expansion fittings with PEX for use with cross-linked polyethylene (PEX) and polyethylene of raised temperature (PE-RT) tubing ASTM F1974, Standard specification for metal insert fittings for aluminum/polyethylene and crosslinked polyethylene/crosslinked polyethylene composite pressure pipe ASTM F2080, Standard specification for cold-expansion fittings with metal sleeves for crosslinked polyethylene (PEX) pipe and SDR9 polyethylene of raised temperature (PE-RT) pipe STM F2098, Standard specification for stainless steel clamps for securing SDR9 linked polyethylene (PEX) tubing and SDR9 polyethylene of raised temperature RT) to metal insert and plastic insert fittings Standard specification for plastic insert fittings utilizing a copper ring, or alternate stainless steel clamps for SDR9 crosslinked polyethylene tubing and SDR9 polyethylene of raised temperature (PE-RT) tubingASTM F2389, Standard specification for pressure-rated polypropylene (PP) piping ASTM F2434, Standard specification for metal insert fittings utilizing a copper crimp ring for SDR9 cross-linked polyethylene (PEX) tubing and SDR9 crossminum/cross-linked polyethylene (PEX-AL-PEX) tubingASTM F2623, Standard specification for polyethylene of raised temperature (PEpotable water applications ASTM F2735, Standard specification for plastic insert fittings for Spolyethylene (PEX) and polyethylene of raised temperature (PE-RT) tubingASTM F2769, Standard specification for polyethylene of raised temperature (PEwater tubing and distribution systems  Standard specification for chlorinated Poly(Vinyl Chloride)/aluminum/chlorinated Poly(Vinyl Chloride) (CPVC-ALIPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347ASTM F876, Standard specification for crosslinked polyethylene (PEX) tubing ASTM F877, Standard specification for crosslinked polyethylene (PEX) hot- and  “Standard specification for cross linked polyethylene/aluminum /cross  uminum/polyethylene (PE- 04, Standard test method for glazing and glazing systems subject to  ASTM F1807, Standard specification for metal insert fittings utilizing a copper crimp  linked polyethylene (PEX)  RT) tubing ASTM F1960, Standard specification for cold expansion fittings with PEX  linked polyethylene (PEX) and polyethylene of  ASTM F1974, Standard specification for metal insert fittings for  polyethylene/ aluminum/ expansion fittings with metal  sleeves for crosslinked polyethylene (PEX) pipe and SDR9 polyethylene  STM F2098, Standard specification for stainless steel clamps for securing SDR9  linked polyethylene (PEX) tubing and SDR9 polyethylene of raised temperature  Standard specification for plastic insert fittings utilizing a copper   ring, or alternate stainless steel clamps for SDR9 crosslinked polyethylene RT) tubing rated polypropylene (PP) piping  ASTM F2434, Standard specification for metal insert fittings utilizing a copper crimp  linked polyethylene (PEX) tubing and SDR9 cross-linked  PEX) tubing ASTM F2623, Standard specification for polyethylene of raised temperature (PE-RT)  ASTM F2735, Standard specification for plastic insert fittings for SDR9 cross-linked  RT) tubing ASTM F2769, Standard specification for polyethylene of raised temperature (PE-RT)  Standard specification for chlorinated Poly(Vinyl  AL-CPVC) composite  



 2-147     ASTM    F 2912-11 : Standard specification for glazing and glazing systems subject     to airblast loadings 2-148    BS ISO 7121, Steel ball valves for general2-149    BS 416-1,Discharge and ventilating pipes and fittings, sand   part 1: specification for spigot and socket systems2-150   BS EN 779:2012, Particulate Air Filters For General Ventilation   the Filtration Performance2-151    BS EN 1057, Copper and copper alloys. Seamless, round copper tubes for water and    gas in sanitary and heating applications2-152    BS EN 1254-2, Tracked chan   Compression fittings for use with copper tubes2-153    BS EN 1254-3, Copper and copper alloys. Plumbing fittings     use with plastics and multilayer pipes2-154    BS EN 1982, Copper and   �o`�T��  E�o  
 �o� �o�-  �o%|�
  �o� 
  2-155    BS EN ISO 9001, Quality management systems. Requirements����. ����"'- ��'	$,	 ��	"���o�	 �	 ������	 �� � �  2-156    BS EN 10095, Heat resisting steels and nickel alloys2-157    BS EN 12667, products.Determination of theflow    meter  methods. Products of high and medium thermal resistance2-158    BS EN 14511-2, Air conditioners, liquid chilling packages and heat pumps for space    heating and cooling and process c    conditions ��! ��*�S �	1� 
��   
���1o����. �o� ���	�# 
��    ��	"���o�	 �	 �����o�	 �o� �� BS EN 14511-2:2011   /�
"o�2-159    BS EN 16767, Industrial valves     
$o*� (o��= mo� �-A��o    �	 �����o�	 �o� �2-160    DIN EN 558, Industrial valves    valves for use in flanged pipe systems 2-161    DIN EN 593, Industrial valves  IPS23347 ) [�S�
	 :(��� 1401 9  11 : Standard specification for glazing and glazing systems subject BS ISO 7121, Steel ball valves for general-purpose industrial applications1,Discharge and ventilating pipes and fittings, sand-cast or spun in cast iron part 1: specification for spigot and socket systems Particulate Air Filters For General Ventilation the Filtration Performance BS EN 1057, Copper and copper alloys. Seamless, round copper tubes for water and gas in sanitary and heating applications 2, Tracked changes. Copper and copper alloys. Plumbing fittings Compression fittings for use with copper tubes 3, Copper and copper alloys. Plumbing fittings compression fittings for use with plastics and multilayer pipes BS EN 1982, Copper and copper alloys. Ingots and castings  ����  �	��	 �*' ��	"����	12933 : ���1389 �   Qo' 
�o�c��,	 
 Qo'- ��	"����	 �	 ������	 �� �� ISO 1982:2008 ��	 �"  /�
"�.  Quality management systems. Requirements �	��	 �*' ��	"����	-
$�	  ���� 9001 : ���1398 �R���� 
������. ����"' ��	 �"  /�
"�.   Heat resisting steels and nickel alloys BS EN 12667, Thermal performance of building materials and products.Determination of thermal resistance by means of guarded hot plate and heat methods. Products of high and medium thermal resistanceAir conditioners, liquid chilling packages and heat pumps for space heating and cooling and process chillers, with electrically driven compressors Test  ����  �	��	 �*' ��	"����	2-18530 : ���1393 �(�1)��"44.��! ��*�S �	1� 
��  P�	�  �u� �� E��'�� 
 E��'�% 
	��A�1'�   ��	"���o�	 �	 �����o�	 �o� �BS EN 16767, Industrial valves - Metallic check valves ���  �	��	 �*' ��	"����	�23420 :  ��o�1402 �  ��34o5 �-A��o -     
$o*� (o��= mo� �-A��o BS EN 16767:2020 ��	 �"  /�
"�.   DIN EN 558, Industrial valves - Face-to-face and centre-to-face dimensions of metal valves for use in flanged pipe systems - PN and class designated valvesDIN EN 593, Industrial valves - Metallic butterfly valves for general purposesIPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  2334711 : Standard specification for glazing and glazing systems subject  purpose industrial applications cast or spun in cast iron -  -  Determination of  BS EN 1057, Copper and copper alloys. Seamless, round copper tubes for water and  ges. Copper and copper alloys. Plumbing fittings  ompression fittings for  Q*�35��-  ����  �	��	 �*' ��	"����	 �
� 
��A�1'���	"����	 �	 ������	 �� � Q*�35��- �	��	 �*' ��	"����	ISO 9001:2015 ��	 �"  /�
"�Thermal performance of building materials and    d hot plate and heat   methods. Products of high and medium thermal resistance Air conditioners, liquid chilling packages and heat pumps for space  hillers, with electrically driven compressors Test  Q*�35��-  ����  �	��	 �*' ��	"����	 �<���<,	 J�:'  P�	�  �u� �� E��'�� 
 E��'�% 
	�� ��	 �" .   Q*�35��- ���  �	��	 �*' ��	"����	 ��	"����	� BS EN 16767:2020face dimensions of metal  PN and class designated valves Metallic butterfly valves for general purposes 
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$*� 
	 (�	
�!  �o� � 2-162    DIN EN 1092 (all series),    fittings and accessories, PN designated2-163    DIN EN 1171, Industrial valves  BS EN 1171: 2015 ��"S ��12. 
���� �	 ������	 �� � ���	"����	2-164 DIN EN 1329 (all series),and high temperature) within the building structure chloride) (PVC-U)   _��! 
 _;H�� (�*T� 
	�� �<���;!) 
�'� ��  (ooI1�6' 
�oo� ��oo�0 �oo+�����	"���oo�	  2-165 DIN EN 1451(all series)high temperature) within the building struc      _�o�! 
 _;oH�� (o�*T� 
	�o� �<��o�;! 
�	@%) ��      ���	"���o�	 (oI1�6' 
�o� ��o�0 �+�� �	 ������	 �� �BS EN 145 2-166    DIN EN 1503 (all series),2-167 DIN EN 1519 (all series)and  high temperature) within the building stru      _�o�! 
 _;oH�� (o�*T� 
	�o� �<��o�;! 
�	@%) ��       o�	 (oI1�6' 
�o� ��o�0 �o+�� �	 �����o�	 �� � ���	"���BS EN 1519 2-168    DIN EN 1751, Ventilation for buildings 2-169    DIN EN 1886, Ventilation for buildings 2-170    DIN EN 1984, Industrial valves 2-171    DIN 4102, Fire behavior of building materials and building components2-172    DIN EN 10255, Non-alloy steel tubes suitable for welding and threading    delivery conditions 2-173    DIN EN 12288, Industrial valves 2-174    DIN EN 12735-1, Copper and copper alloys    conditioning and refrigeration  IPS23347 ) [�S�
	 :(��� 1401 10  ����  �	��	 �*' ��	"4841 : ���1402 ���345 �-A�� -  �-A�� BS EN 593:20 ��	 �"  /�
"�.   DIN EN 1092 (all series), Flanges and their joints - Circular flanges for pipes, valves, and accessories, PN designated DIN EN 1171, Industrial valves - Cast iron gate valves ����  �	��	 �*' ��	"����	3363 : ���1399 ���345 
���� - ��"S ��12. 
���� ��	 �"  /�
"�.   (all series), Plastics piping systems for soil and waste discharge (lownd high temperature) within the building structure - Unplasticized poly(vinyl ��	"����	 (I1�6' ����  �	��	 �*'9119 �(��'�� (,1, 
��  
�	@% _��! 
 _;H�� (�*T� 
	�� �<���;! ����+�oo� &oo+	�- �oo! 

 >*oo5 �oo� (PVC-U)-�	 �����oo�	 �oo� �  (ooI1�6' 
�oo� ��oo�0 �oo+�� ��	 �"  /�
"�.   (all series), Plastics piping systems for soil and waste discharge (low andhigh temperature) within the building structure - Polypropylene (PP)����  �	��	 �*' ��	"����	13822 (��'�� (,1, 
��       _�o�! 
 _;oH�� (o�*T� 
	�o� �<��o�;! 
�	@%  ����+�� &+	�- �*! /*�!
�! (PP)-     ���	"���o�	 (oI1�6' 
�o� ��o�0 �+�� �	 ������	 �� �(all series), Valves - Materials for bodies, bonnets and covers(all series), Plastics piping systems for soil and waste discharge (low temperature) within the building structure - Polyethylene (PE)����  �	��	 �*' ��	"����	 (I1�6'20335 (��'�� (,1, 
��       _�o�! 
 _;oH�� (o�*T� 
	�o� �<��o�;! 
�	@% ����+�� &+	�- �*! /*��	 (PE)      o�	 (oI1�6' 
�o� ��o�0 �o+�� �	 �����o�	 �� �DIN EN 1751, Ventilation for buildings - air handling units - mechanical performanceDIN EN 1886, Ventilation for buildings - air handling units - mechanical performanceDIN EN 1984, Industrial valves - Steel gate valves behavior of building materials and building componentsalloy steel tubes suitable for welding and threading DIN EN 12288, Industrial valves - Copper alloy gate valves 1, Copper and copper alloys - Seamless, round tubes for air conditioning and refrigeration - Part 1: Tubes for piping systems IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 Q*�35��- ����	����  �	��	 �*' ��	"��	"����	 �	 ������	�:2017Circular flanges for pipes, valves,  Q*�35��- ����  �	��	 �*' ��	"����	BS EN 1171: 2015 ��	 �"  /�
"�Plastics piping systems for soil and waste discharge (low      Unplasticized poly(vinyl Q*�35��- ��	"����	 (I1�6'-�oo� 
 /���oo! (����+�oo� &oo+	�  BS EN 1329-1 ��	 �"  /�
"�, Plastics piping systems for soil and waste discharge (low and Polypropylene (PP) Q*�35��- (I1�6' ����  �	��	 �*' ��	"����	 /���! 
 -�� 
�'� ( ����+�� &+	� ��	 �"  /�
"�.   Materials for bodies, bonnets and covers , Plastics piping systems for soil and waste discharge (low  Polyethylene (PE) Q*�35��- ����  �	��	 �*' ��	"����	 (I1�6'-�� 
 /���! 
�'� (����+�� &+	� ��	 �"  /�
"�.   mechanical performance mechanical performance behavior of building materials and building components alloy steel tubes suitable for welding and threading - Technical  Seamless, round tubes for air  



 2-175    DIN EN 13709, Industrial valves 2-176    DIN EN 13789, Industrial 2-177    DIN EN 14304, Thermal insulation products for building equipment and industrial     installations - factory made flexible elastomeric foam      
 �����+�o� ��o����� 
	�o� �o��	�# ��	"���o�	 �	 ������	 �� EN 14304:2015 2-178    DIN 19522,Cast iron drainage pipes and fittings without socket (SML)2-179  DIN 53438 (all series),smallflame;  general data2-180    GSA TS01, US General Services Administration Standard Test Method for Glazing    and Window Systems Subject to Dynamic Overpressure 2-181    IEC 60079 (all series), ���	"����	 (I1�6' 
�� ���0 �+�� �	 ������	 ��2-182    IEC 60529, Degrees of protection provided�� (O�:' P�1� �"  /�'�� �{��# ��L�� ". (IP)-  �o%|�
  �o� � ��	 �"  /�
"�.   2-183    IPS-E-EL-100 (1): 2012, Engineering standard for electrical system design (industrial    and non - industrial) 2-184    IPS-G-ME-170 (2): 202-185    IPS-E-EL-110 (1): 2016, Engineering standard for hazardous area2-186  IPS-M-AR-185 (3):2refrigeration system and ice plant2-187  IPS-M-AR-225 (1): 2010, Material and equipment standard for general HVAC&R equipment  2-188     IPS-M-EL-131(2): 20     motors 2-189    IPS-M-EL-132(2): 2009, Material  and equipment standard for medium and high     voltage induction motors2-190     IPS-M-IN-280(1): 2007, Material  standard for miscellaneous items2-191     IPS-M-TP-210(2): 2014, (Zinc silicate) inorganic zinc2-192    IPS-M-TP-205(2): 2012, Zinc    intermediate and top coat (finish)2-193     ISO 2016, Capillary solder fittings for copper tubes IPS23347 ) [�S�
	 :(��� 1401 11  DIN EN 13709, Industrial valves - Steel globe and globe stop and check valvesDIN EN 13789, Industrial valves - Cast iron globe valves DIN EN 14304, Thermal insulation products for building equipment and industrial factory made flexible elastomeric foam (FEF) products����  �	��	 �*' ��	"����	16837 : ���1396 � ���
	�o�   j��oI 
�o�  
��o. B�C3�	 
�'1��-	 M1� 
�� (��+��. ��@! 
	- �%|�
 ���  ��	"���o�	 �	 ������	 ��DIN 19522,Cast iron drainage pipes and fittings without socket (SML)(all series), Testing of combustible materials; response to ignition by a general data GSA TS01, US General Services Administration Standard Test Method for Glazing and Window Systems Subject to Dynamic Overpressure Loadings. (all series), Standards for explosive atmospheres �	��	 �*' ��	"����	 (I1�6'  ���� 5505 ���6��	 &��0 P�:'	 � ���	"����	 (I1�6' 
�� ���0 �+�� �	 ������	 �� ��	 �"  /�
"�.   IEC 60529, Degrees of protection provided by enclosures ����  �	��	 �*' ��	"����	 2868 : ���1395 ��� (O�:' P�1� �"  /�'�� �{��# ��L��IEC 60529: 1989+A1:1999+A2:2013, ��	 �"  /�
"�(1): 2012, Engineering standard for electrical system design (industrial ): 2009, General standard for firetube packaged boilers(1): 2016, Engineering standard for hazardous area 2012 Material and equipment standard for field erectedrefrigeration system and ice plant (1): 2010, Material and equipment standard for general HVAC&R ): 2009, Material  and equipment standard for low voltage induction 132(2): 2009, Material  and equipment standard for medium and high voltage induction motors 280(1): 2007, Material  standard for miscellaneous items210(2): 2014, (Zinc silicate) inorganic zinc- rich paint as primer2012, Zinc-rich epoxy paint (organic zinc intermediate and top coat (finish) ISO 2016, Capillary solder fittings for copper tubes - assembly dimensions and testsIPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347Steel globe and globe stop and check valves DIN EN 14304, Thermal insulation products for building equipment and industrial  (FEF) products – specification Q*�35��- ����  �	��	 �*' ��	"����	��345 �	$�)6�- ���
	�� B�C3�	 
�'1��-	 M1� 
�� ��	 �"  /�
"�.   DIN 19522,Cast iron drainage pipes and fittings without socket (SML) Testing of combustible materials; response to ignition by a  GSA TS01, US General Services Administration Standard Test Method for Glazing    Q*�35��- �	��	 �*' ��	"����	 (I1�6'IEC 60079 ��	 �"  /�
"� Q*�35��- ����  �	��	 �*' ��	"����	 ��	"����	 �	 ������	 ��IEC 60529: 1989+A1:1999+A2:2013,(1): 2012, Engineering standard for electrical system design (industrial  firetube packaged boilers 012 Material and equipment standard for field erected                     (1): 2010, Material and equipment standard for general HVAC&R           low voltage induction  132(2): 2009, Material  and equipment standard for medium and high  280(1): 2007, Material  standard for miscellaneous items rich paint as primer rich epoxy paint (organic zinc - rich) asprimer,  assembly dimensions and tests 



 2-194 ISO 3741, Acoustics-of noise sources using sound pressurerooms  ' 
	"o5 �	1� 
���	�� /��3�     �	 �����o�	 �o� (o�1� a��o4 ISO 3741:2010 ��	 �"  /�
"�.  2-195    ISO 4590, Rigid cellular plastics             cells and of closed cells2-196    ISO 5219, Air distribution and air diffusion            rating of air terminal devices   	1o� EoT! 
 ��	"o�- �
�    �1o'�A ���`o2��'�A 
�o� ISO 5219:1984 ��	 �"  /�
"�.  2-197    ISO 5752, Metal valves for use in flanged pipe systems             face dimensions  �	� G4*� �2. (,1, 
�� R���� �� ������	 
	�� 
$*� 
���� - ��	 �"  /�
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 AHRI 430   ��oFC�	 �� �A /��C' ��<*�I 
     ��	"���o�	 �o� j��oC' "o���AHRI 410   �O��:'"�1 .  Q�G5�/*�> V4+�� DFT ) R<W �/ X�- ��Y ����Z0��[!�(  ���
� �2	, �2	,�!I��  �2	,���!�  �2	,���
� 8>  ����
	 �*! 
� �"  z;5	50 125 50 225  M1�4�'1,A75 25 25 125  M1�4�'1,A 150 25 25 200  ��� ��.1!	��4�'- 
	 (�	� 50 100 100 250  60 - 25 85     IPS23347 ) [�S�
	 :(��� 1401 15   ��	"����	 7��	 �� "��� 
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2  %��D1-  Q !�3 \�* ������]	
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&  �2	,�!I�� ���!� �2	, ���
� �2	, SA 2,1/2  �4N ��.1!	
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� IPS-M-TP-210  M1�4�'1,A��1<�*��  M1�4�'1,A��1<�*�� SA 3  M1�4�'1,A �2 �!���	�#  M1�4�'1,A��1<�*��   M1�4�'1,A��1<�*��  SA 2,1/2  �4N ��.1!	
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��� 1- Draw-through  IPS23347 ) [�S�
	 :(��� 1401 16  %��D2 - ]	
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 ��1� >*5 ���� (`�/� 	� �� j*3' ��1�� ��`��� �� &:' "��� �� E�!�4�� �1 .  �F�' ��2� �� ��`��� 
	1� ��2� �	$�' Pa 700 (� "���" �� ��� z� �	 ��N ������2� �� ��`��� ��2� Pa 700 '�A�1 �'��	"�	 ��2� ��� ��1 �1  &�"F� aL�' ��2� �� jFC4' �����' (� &�"F� 
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�'� 
	1� B	�=	 ��  �	 "# �� 
	1� B	�=	 
��%1*L �1 .  �0�� 
��6� "��� 
	�� ��. �� P�	�  E,�`S >��4' " �� �4���. 
$*� 
	�� �	�0 ��	� &. "#	
 �	 (*�L (*��� ��T� �
�4  
 �<�����1'�� 
	�� ������	 �� 	"L�"44.  �1  .(*� ��T� �*C� 71<3' "��� 
	�� 
�������.  (�	�	 �1 .  IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 3 -15 -3-8  (��'�� >��4' " �� .�'��� ��3C0 "4 ��.  3 -15 -3-9  
	�� ��1=�  (�	�	�1 :  - ��. �4*�  ��T�  �� �"4.	�!�"44. 
�1�I�  - /� �� �(,� ���1� /� - ��1=�G4� �,���. "# - "�*. �����"44. ����L - (��'�� ���4. ��'� �F��4� �6��"� 3 -15 -4 �/	n*01 *��/ Q�G 3 -15 -4 -1   ��1=��� R����' ��T� ��� (� m2+ " �� (. �� �A �-1� ����$� �	 ��T� v��+ 3 -15 -4 -2    �"44.	"L �"44.	"L �"�,�`S�� "��� ����$� �
"� 
 E 1! �	 E�	$�	 
�'�% E�� 3 -15 -4 -3    /� �0�� "#	
 ET! "4. .m� �4���. 3 -15 -4 -4    (*� ��T� kPa 4/103 "��� (�	�	 ���5 P+ /�'�� ��T� 



  �� m� �`*�I m���'1�	 �� " �� (� �	 "�	1� ��  ��T� �0�� 
�  ���3H
 ��1�.��4. �	1� (����!� �1�� �/� (,�  ��3C0 "��� �� (O�:' �<���<,	 E��'�% 
	�� ��6�	 ��T� ������	   PF��' �� _A �4�'�� (��e� �"  ��"3' _A 

� 
� �� "4S �
��<,	 (=1N �
 �'��1  �0�� �'"4��' ./�	 �� �	1' ��"3' �! �"  ��1=� �� ���I	 �"  (. �' >F��1  ����L "�,1� 
 ��T� 	� �� ����{
�� ���4. �1= ��.�1+ 

� _A �� ������� /��  "4 �� �� 
������ ��1=���� ���	 ���������� 
 ���N 	� ���
A�� "4..  j*3' �(%�� �� �"  �.y ��15��	� ( �����L 
�1FI (� ��	1' ��� �`��� ��	�:   IPS23347 ) [�S�
	 :(��� 1401 103  ��	"�	
��% �'"�	1� �	 �1� D-1�3' ��6��"�  
 (���  ��1=���%��� G4� K��! "�� .��  �0�� �'�	 "�	1� " �� &5
 .  ���4. "��� &0	"# &�F0 �	 ���'	$,	 ��1��'�1���	�� ��1�.��4. ���4. �<��
��<,	/ �<���<,	 	� &'�  �1  .�'��� (��+��. �� 
 (���% R���2. 
 �1'�A �"  " ��. 5��+[I� *��/ �!I	� Q�GQ   �� ��T�
 �
��<,	
 �	 _A �1+ (� �	14I �e4I E��'�% 
 �
"� �%�1,A �A ��	�`�
�� ���� �C�:' PF��' ��� 	� �	 /�� �'���.   �1C���� (. ��T� �,�+ "�,1� �'��1  �'��� �	1' ��"3'  c��,
AC( >e� �"  �� m� �"4*�� (. (�(*��
 _A (=1N �"4*�� ��T� a�L
�
A �'"�1  .�'�`4�(. �"4*�� �� �"4*�� "��� ��13� �1 .  ������	 �	 ������� �_A c��,
 AC (� ���
��<,	 ���I	 "4. .����L 
�'�% M�- 
	�� �"�� 1L _A 	� "�,1� ��1=� ��1' ���� �u� 	� ���
A�� "4..  ��
�� ��T�
 �
��<,	
 &���' "��� "4�	1�� (��1= µΩ/cm 1500 ��. "44. ."��� (� ��	"�	 ���. ��1O4'"4S ������� ���1� ���	���T' ���	
�� �$��� 
������. ���������� ��`��� "��� 
	�� >e� 

� �x. �	1�� �� x�� j*3' 
"4��<�! 
 c��,
 �
��<,	 �"4*�� �/�3' �	"�' �����L &+	� �� �"4*���  �' ��}��' ���
��<,	"�1 �  IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 3 -15 -4 -5    ��  ��	"�	 ��4`�� ��}�' �	 m� aC0 ��1e� /" �� &5
 3 -15 -4 -6  (��'�� ���4. ���4. /� 
 
����� ���4. �	�0 (��+��. �� 
 (���% 3 -15 -5 �/	n*015��+[I� *��/ �!I	� Q�G 3 -15 -5-1   ��1=��� �'"4. .��T� �,�+ 
 ������  (��'��
�� ��� 3 -15 -5-2    �1C���� 
����� �<���<,	 ) c��,
 �	1' ��"3' �� �"4*�� ��4`�� �'"�� (. �"4*�� 3 -15 -5-3    �� ������	 �����'D� �	 _A �1FI "4. �"  "�,1� �'"4. �� ��1=� 3 -15 -5-4    ��1=��� µΩ/cm 60 �� µΩ/cm 
�� ���1��'�. ������� 3 -15 -5-5    /�	 ��`��� >��4' " ��.  3 -15 -5-6    
	�� 
"4��<�! x,	 - ������� _A &+	� �� _- qC�  (. ��A �' ��}��' ���
��<,	 [- (*5�� ���
��<,	.  



 �' ��. ���"4.:  ��4`��(� ��1=�"# G4� �-�� ���1�  "�	1�� (��'�� 
�� �,��4. �6��"� &�F0 �	 x*�T' (��'�� 
�� 1VAV� (S���<� ���	 �� 
�1�I �� �,���. ( ���4. �I�� &��0 R�O4�.   >��4'
	�� ��e�	 /�� ��`��� 
 (��'�� ���'A (� ��. 
	�� �� ��`��� (�	�	 (��%	"L �� �	1' �! 
 (�*T� "4 �� .�� �� m� �"4*�� >e� �"  ��	 "��� 
��.���� &��0 ������	 " �� .���4. ('�������1� ����.�"4�! ��T2�
�� �F��4� �� (� �F��4� �
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�
�
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 ���N ��3� "����.   a��1� ��T� (. �� ��2� �����	 ��. �'"4. &'� :  
�� a��1� ��T� �	 Q4L  �-1�����$� )
	�� >e� (S���<� "#	
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���"4*�� �*!/*�!
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	�� ���4. �	 ������	 / 
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 18 ( 
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�-1� ���
$�'A 
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 aC0 G4� - G�<! ��F��4� �6��"� ���4. - ���4. �I�� /� 
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 M�<:��	 " �� .�'��� 
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 ��1� /��� �"  " �� 
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 �<�'�4��. �"S 
��<4� �' �"  " �� .�	1� �1�1' ���� 
 ��2� ��	 �<�����	 �L��+ 	� �"  Q�-�� �<�����	 
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 (���15 �"6' ���.�1+ �� >��H  �4��	35/1 �1  �{��# .�1�1' �**�,	 	� ���
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 -�� c��,
 ��
�6' �� a0	
 ��	�6' �� ��" 	"L 
��(����! ���4. c��,
�  
��"�*. 
��2� )
	�� &�"F�  ��4`�� �2��� 
  
�o'�%  �o�����  (o�  (*�o�
 ���4. ���<*!(�  m� "�*. aC0�"44. ���'"4� ���  "o���    ��	"���ooo�	 ��oooeT2' "ooo��� ��	"���ooo�	 /ooo�	C16   ASTM
   IPS23347 ) [�S�
	 :(��� 1401 128   &�1.�2��'�% �� ��!��' ��� m� �� ���' "��� 
	�	� �'
��' ���0 ��	 % 100 
c��	 �0�� 	� (� 
c��	 ���'�% &�"F� (��� (�	1��	
	 (��� �"  
 (� (����!
�� M
��' �� �%��1+��	�� ��'	$,	 /��A('��
�� �*' ��� )NEC (" �� 1`T��! 	�. (����! "��� 
	�	� �+�� ��NEMA 1  j��C' �"  �#	�= 
 �4��	 ���'�% "��� &'�  m� aC0�"44. ���'�% R�O4� 
�'� ���� �	 "# 
 (�*#
�� ��e�	 ���'�% 
	�� �{��# �
"� ���� (� 	"L ���. /<'�% �	 ����. �	 j��= (F3L (����! ���4. >e� �"  ��.1� "��F� 
":'� (� M;0	 ��� " ��:  
�� (. ��4�	� �� R2S �T2' "�1 �   
����� 
 -�� c��,
 ��
�6' �� a0	
 ��	�6' �� ��" 	"L 
���"44.
�� �4� m,�� ��%"��' �� / 1�
�� (4�,����  ���L (. M�- ���	 '�1���	��1��� �"4��. PF��' 
 
��"�*. �0��(�  "# 
-�� ��.�1+ (�,
	 7��# (� �� 
� 
�'�% �2��� �<����  
���1�� ��.1� 
 
���1�.��4. (�,
	 )
	�� ��3H
 ���}� 
 ���4. ���'"4� /� �� _;0
�� ��	�  ������ -1,�� �� 
 ��S &�0 .�(�	14I m� �(4�$% m� R�� M	�%����2..  HVAC  ������      Eooo 1! �ooo:� �ooo��	�# j��oooI   ��	"���ooo�	 ��oooeT2' "ooo��� ��	"���ooo�	 /ooo�	 "���� ���
A�� 	�.  IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 3-26-3  �	$L	  &�1. 
-�� M
�. &<�� )(. ���0 �� 710 ��!��' (� (��� /<'�% "��� �'��� ��'	$,	 3-26-4  (F3L (����! 3-26-5  &���
 �4��	 �{��# (�,
	 �� ��	�� 
�'� &���
 �4��	 "��� �
"� 3-26-6  	$L	 ���4. 3-26-6-1    n	�S
�� 3-26-6-2     �	�1� 
����� 
 -�� c��,
 ��
�6' �� a0	
 ��	�6' �� ��" 	"L 
�� 3-26-6-3     j��I�"44. 3-26-6-4     �� ���L��4`�� (� m���'14! �0�� 3-26-6-5     (*��
 "# E4. �� �,��'�1� �<��� 3-26-6-6     
���1�� 3-26-6-7    (,� ���' 3-26-6-8    ��� ������ �1L1' " ���  3-26-6-9    R�� M	�%��� 3 -27    r��C HVAC   Eooo 1! �ooo:� �ooo��	�# j��oooI NFPA 90A,B"���� ���
A�� 	�



 $�� (�+
� �"  �� 

� (<F  ���� kcal/m.hr.°C  028/0 " �� . j��I /�	 100 �1L1' " ��.  
	�� j��I ���	�# 
 ��15  �o�  a��o' 
�'� ºC 250 �� ��	"�  �o��	�#  �o�	�� 
 �	 B��,	  (o2� 
	  xo��{  (o.  �o� �'1�4�'1,A ��1�� ��	 �"  
 " �� ��  >o��4'  "o �� .   j��oI /o�	 "o��� ��  �,�o`S  kg/m3 70 
  �oC0  �o*+	� �	     �"o  �	  B�o�,	  (o2� 
	  xo��{  ��o2� 
  �%��o!   �o�	 -�o�   
 ��1o�  j��I /�	"��� �� �'�TH 
�o� mm  25  kg/m 90 - kg/m3 100  �1oL1' x��{ (. �� /��� 
�o�  mo�,14�  �o�   �"  �� ��� 1��� mm 50 

� (. 1- Kraft aluminum foil  IPS23347 ) [�S�
	 :(��� 1401 129  zj������  ��	+, zj������   ��1�! 7;%�F��� "��� (���15 ��' �	 B��,	 (2�  $�� 
�'� ºC 500 �� ������� ���	�# ��	�� �� ���. 	 �kcal/m.hr.°C  × m5 �� �'�TH�� 
 mm50� mm  75  
mm 100 /�	 "��� j��I ��1e� ��' �	 B��,	 (2� 
	 x��{ 
	�� �� ��� 1��� mm 50 �� m� �B�= >��4' �� 
�'�  kcal/m.hr.°C  029/0 " ��.  �I	I 1� �!, �+-�& T�2  j��I /�	 "��� (� &<  &F0 �	 �"  >,�0 ":�'$.��,	 
 ���'�% �"  �"��F�S �"  
 �� �A 

� &�1� �'1�4�'1,A ��	"� ���	�# ��	�� ��  �o��. �	 kcal/m.hr.°C 029/0   >o��4' �'�TH 
��  mm25 -  mm50 -  mm75�  �,�o`S   �1L
 "4 �� .  zj������ ��& � �=!� ��&  j��I "��� �� ��:�5 �T� �� (���  �To�  (�+�o� m�,14� �� �T����'�% �"  (. ���0 (� �'
��' �� ��	��  ��o2� ��	�� �� ���. �	 kcal/m.hr.°C 026/0   " �� . j��I /�	  - mm 65  
 ��  ��o3�	 m 1,2 ×m  1  �o�  �,�o`Skg/m3 Q�G�=� zj������  7;%�F��� 
��"�� "��� �� 
��"�� B��,	 (2� 
	 x��{ &�1� �'1�4�'1,A ��	�.1 ��1�� �"  �� ��1����N �" " �� ��	 �" .  7;%�F��� 
��"�� "��� 
	�	� d	1+ ��� " ��:                                           IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 3 -27-1  r��Czj������ 3 -27-1-1 ��	+, zj������ 3-27-1-1-1  ��1�! 7;%�F��� �$��	1,�% >��4' �� 
�'� "��� �� �
�
��  m1  × 3-27-1-1-2  /�	 ��T� M1�4�'1,A ��	�. �� �� ���. �	kcal/m.hr.°C 3 -27-1-2 r��C �I	I 3 -27-1-2 -1    j��I /�	 /��� m�,14� �� �T����'�% �" 
�'� ºC 250 �� ��	"� �1= 
�� m 1  �
��' �'�TH mm  20 �� mm 460 3 -27-1-3 zj������ 3 -27-1-3 -1     /�	 j��I &e�' /��� (� m�,14� 
	�	� ��	"� ���	�# ��	�� - mm 40 - mm 50 "4 ��.  3 -27-1-4 Q�G�=� 3-27-1-4-1  7;%�F��� 
��"��  �T����'�% �"  
 &�1� m� B�= �"��F�S " �� ��	 �" 3-27-1-4-2  7;%�F��� 
��"��                                                



  mm 30 � � mm 5/0� � mm 6/0�      �o� 
  �1o= �o� 
m 10 
 m 20�       �� qCo�' 
 �To� 7;%�F��o� �,�o��. (o�T� ��1o5  �����	 	1� �1  (�	�	 �*�C��' .(�T� /��� �� 
 (�+��  �To�  ���o'�% �"o    &oe�'   (o�T�  >o,�0 
�o�%  "�1o  
  mo� P�1�' "��� �	 m� B�= ��  Eo.
�  @N�. ���	�. (. (���15  &o�1� - M���  ��oI  (oF,  &oe�'  �o $},  �o� &�I "4..   ��.	"o#  ��o2�   �Fo�� �oF�'  mm89           �	1o�  j��oI  ��o��	�#  _@oL  	"o5 
 �m� » 
����	"���o�	  �o4��	  ��o��. ���)� �1  .>��H  _@oL  	"o5  "o��� qC� "��� &0	"# ��'	$,	 UL 723 	�  ��o2�  Po�1�'  �o�  ��o2�  m����o�	  �o�  (*��'�1� "4�	1+ ���.   IPS23347 ) [�S�
	 :(��� 1401 130  ��	�� �� ���. �	kcal/m.hr.°C 038/0�   �� Q��.��
�� Hz 2000/200 
	�� �'�THmm ��1=� % 05/0 �    "��� ��  �'�ToH �o� 
mm 30 �mm 40  
 mm50 ��
":' ,�`S �kg/m3 12 �� kg/m3  24 �1L1' " ��.  zj������ �I���> �+��   (�T� 7;%�F��o� �,���.   o� "o���(      �� qCo�' 
 �To� 7;%�F��o� �,�o��. (o�T� ��1o5  mm 40� mm 50 
	�� ����. �� 
��%��<�
�� �����	 B��,	 (2�  ��"3' x�3H �"  �� (*3  /��� �� 
 (�+�� (F,
�� ��e�	 �"�$}, �� �,�`S xI�u' "��� �	 &F0 �� m� B�= 
 �� �� ��� �`�� ��6�	 "44. .(�T� ��2� P�1�' �	 �&�1� ��1���"44. R��<�	 
 7;%�F��� 
� (�- ��	�. "4S (�- �"  ��	� �	�0 ���% .E.
� "��� �� M��� �	14I m� (���� (4`4' (S���<� �� �-�e�	 �C�:' &�I ��e�	 "��� 
	�� ��.	"# 
�'� �
�� QºC 121�  ��.	"o# ��.	"# �I�� 	1� 
m/s 12)ft 2400( >��4' " ��.  �,���. (�T� "��� B	"�	 ��  �|o�
  
	�o�  (o�	�	  ��o��.  �	1o� ��15 �1e:' "#	
 �#	�= �1 .  M�`4� '�A �1�� (��'��
�� j��C' �� UL 181� ��� �m� NFPA 90 A and NFPA 90 B "��� P�1� UL ���)� ASTM C423-08a  " ��. �%|�

�� �`�+1� qC� ��	"����	 �%|�

�� �`�+1� qC� q,�e' �����+��(.  "��� 7;%�F��� �,���. (�T� 
	�� ����. �o2.  �o�  ��o2� ��1  (� �|�
 �� 
��	1' (. ��u� 
 	"5 (�<���%�� (*��' IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 x,	- ��	"� ���	�# ��	�� _- >��H _@L 	"5 [- ����{ _@L ��1=� �- ��N &��0 �	��#	.  7;%�F��� 
��"�� "��� ��Im  2/1
 ��
":' 3 -27-1-5 zj������ �I���> �+�� 3-27-1-5-1       (�T� �'�TH�� 
mm 25� ��2� P�1�' "��� �	 B��,	 "�1 .  3-27-1-5-2  (F, ��e�	 �� �� �	"�'	 m� &�1� /�`4� &<2�' �	 ���	�. R��<�	 -��	�. �"�2. �1  �� �(�	14I 3-27-1-5-3  ��e�	 )in 5/3 ( _A 
 ��.	"# 3-27-1-5-4  �,���. (�T� �"44."4. ��T� �(��15 3-27-1-5-5  M�`4� 
�� 	1�« j��C' �� 90 B j��C' �� �
� �1'�A 08a ���
A�� "���� )��	"����	 3-27-1-5-6  "��� 7;%�F��� �,���. (�T�  in 5/3 _A ������	 ��1 



 kg/m 128 ��� 
 &��0��N y1��  "o �� �	  >o�S  �o�  /.�o!  &�<o2�  �"o  
��@!y1�� perm-in '�A�1 �1 .  120 
 
�'� ���4. ����*�I �:C� " ��.  
�-1� �� ��' �� E.
� 
�o�  �o��  -���   �� �A (��1= �1�3' ��. �' �"o4. �C	���(   "o0�� CFC1  ���o�  
 �o��  M
�o�' �� ��oo�4. �oo���. j��ooC' �oo� ��	"���oo�	   �o�  �Fo��  ��	"���o�	  �o*!�	 
  �	1o' E�! >,�0
��%  �" -�� �,�`S �� >��4' r1*T' �"  
 �� �	"�' ��1'  "o�,1�  M
	"o'  �o� �
�  "o�,1�  (�o��
	 1- Chloro Fluoro Carbons  IPS23347 ) [�S�
	 :(��� 1401 131  ��!2 �I	4&  (2�  �,1*� "��� mF� ��
 &0	"# �,�`S �� kg/m3 (2� 
	 ��"3' (� &'�. �1="4�	1� �
"� ������	 �	  j��I /�	 /�48��"��� j��C' ��ASTM E 96/E 96M  �� (F�� 
��@!y1�� �,1*� (2�  "��� 
	�� ���'� 
 ºC 8/42 – � � ºC 120 ��L��+ 
������. 

� /�'� �� /�'� &+	� >��4' " �� (,1,�� "��� 
	�	� (L�� UL " �� (. 
	�� (,1,
�� 
�-1� ���% (�	�	:  �'1�4�'1,A �� �'�TH mm 4 �� (��+��. ���I	 �1 �  (2� 
	 (�+�� �"  �	 m����' �� ��0 
	�	� (C�� _
y �'1�4�'1,A �"  (�- (�-/ d1eT' &�4�
.  �'�TH j��I (,1,�� "��� �� /���-�� 
�'� ����*�I (. (,1, �[!+&Y F�
�����s, )X���	+&Y� - 8!��� X!+&Y �C	��� M1� m���- �I14e' xC34' �,1*� (��� "���  "o0��  " ��.  �'�oo�� "oo4�A�� "oo�,1� "oo��� �oo:� �
�
�oo� ��oo�4. M�6�	 �1 .  �4, 0��*��  ���'� 
ºC 40- ��ºC  107   �o' >o��4' "o �� 
  �o� ��15 &��!
�� �8�
"��� P�F4' �"  &<  (� �� E�! �' (�+�� (��+��. �� ���1 . �1*:'�� "��� (� �F�� >��4' �1  )�"���� "��� (�51� "4. (.  �o�A �	 �
�  "o�,1�                                          IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 3 -27-2 r��C ��!2 3-27-2-1    j��I (2� (. �	 �1�*�'�� �1*� (2� ��	 . j��I /�	 /�48�� 3-27-2-2     j��I�,1*� (2� ��<'
�� �*+	� 
 ��L��+ 3-27-2-3    j��I (,1, j��C' &�3,	�1��� ���% (�	�	 x,	- �.	c �'1�4�'1,A _- �.	c (S��! (2� [- �.	c �'1�4�'1,A �"  (�- (�- 3-27-2-4    �'�TH /��3� �1 .  3 -27-3 .	� �[!+&Y 3-27-3-1      "�,1� M1� ��	�� q,�e' �����+�� 3-27-3-2     �'�oo��  BS EN ISO 9001 M�6�	 3 -27-4 r��C �4, j��I �*! 	����
 
	�� ���'� ������  (� ������
	��15 �3C�' j��I (,1,�' (�+�� (��+��. �� �� ���� ��3��"44. ���I	 �1 ������	 �1 .(                                                  



 E.
� 
�-1� ��  &0	"o#  �'�ToH �$��	1,�% ���I	 "�1  .&+	� ��
  "o��� 
	�	� 
�����  �,1= M� 
��1F.  (o. �"  �F� 
�-1� �-�e�	 �	 ������	 �� ���	�# &! ��6�	 �
"� �"��	")`� ���� (� ���  
 m����' 
"4�	1� 	� 
	��  "o����  �	 �o��.  W/m.k 027/0 ��  
�o'�  (��+��. /�� (,1, 
  �o.	c  �o�
���   "o��F� �A �o�����  ��o� 
���  �1oL
  6± )in ¼ ±( ��  �o�����   �1o=  j��oI(  �'�ToH 
	�	� mm  1143/0   ��15  ��	1' �� ������� �1  &'�.:  
	  "o��� �	  &o�4�
  �
��o�.	  �"o  " �� ./�	 �.	c  "o���  "oH _A 
 
	�	� ��� " ��.  1  - Sandwich panel insulation  IPS23347 ) [�S�
	 :(��� 1401 132  |�����& 4�,�1  &4!
�� �*!����
	 P�F4' �"  "��� �� (��+��. �� 
� E.
� M1�4�'1,A �� mm  5/0 �*�'��' ) G�%26 (��
 �$��	1,�% E�	$�	 M�<:��	 
 �'
��' �2�+ &4!.(  qC� �L��+ ��
 "��� �� �2�	�A R<:' (� ���� 
 
	�	� ��� �" �� (�	�	 �1 :  �"  �F� 
�-1� �-�e�	 �	 ������	 �� ���	�# &! ��6�	 �
"� �"��	")`� ���� (� ��(�1%
	 (. 
����� ��� 
 B�� 	� &�:� "4.�  /�� �*!����
	 M1� �"  
 
� E.
� 
�-1�.   ��15 ����� �"���� "��� �1� ��! 
 ��)' �*!
"�'A   �I	I�G � �Y����  j��I "��� M1� ����
	 �1*� (��� v��	� �� >��H K  �	 �o��. �1� �	 �1+ �1'�+�"�1  " �� .M1� ����
	 "��� �� &:' (. M1� (��1= /��	 (� �� 
� qC� "F�8� .��   "o��F� �A �o�����  j��I M1� (� ��	"�	 /��3� �"  
 �+	14<�  �o� mm &�1� �'1�4�'1,A ��1�� �"  )  �L��o+ Eo 1!  j��oI &0	"# ) µm 40 (
 &�1� R��<�	  
 " �� ��	�.�� ��15  j��I )�� M	����(�  ��1S.  �.	c ��
��� (,1, 
 �-�e�	 j��I
��. �"   (o��+��.
	 �,�`S -�� �� $*� �8�!��' �(�"  �T2' ��15 " �� E.
� PVC �� PE �� �1= R����' (,1, "��� �
"����                                          IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 3 -27-4 -1 r��C |�����& 4-27-4-1-1   &4! mm  8/0  ) G�%24 (M1�4�'1,A v1'�	� " �� )
	�� E�	$�	 4-27-4-1-2   qC� ���0 (� (�	�	 
��	$' ��� x,	- ��e�	 ! /��	&4�"  �F� 
�-1� �-�e�	 �	 ������	 �� ���	�# &! ��6�	 �
"� �"��	")`� ���� (� �� _- ��1�� &4! (�(�1% [- 
	�� �1F)� "�1�! /�� 4-27-4-1-3   �� ��15 
��2' "���� R�*��.   3 -27-4 -2 r��C �I	I 3-27-4-2-1  j��I P�1�' ºC 24 
 �1� �	 M1� �1  
 �I�� �1  (. (� 	� " �� 
 �'�TH " ��.  3-27-4-2-2  &�1� )in 0045/0( �� &0	"# - E 1! 
 >�S
�� - �	1� >�S 
 K�� ��1S 3-27-4-2-3  �.	c )PVC(� �*! /*��	 �,�`S _A
"4� ��T� " �� .E.
�                                                



 Q4L �! 

 
 �� �	1' E.
�  E�o!    &�3,	�1�o�� 
�o�  >oe�  ��	"���o�	 �1��� ��� (�+�� �1 :  �"  ���	 �1� �-�e�	 (,1,   &o�F0 �	    �To2'  �"o  
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�o�  ����o����!A  (oF��'"4*� 
�o� �� 
	�	�  "������#;5 ��)�  �oF�3' (�)� 
 �� ��'� �+��  �o�'�  >oe� ��<*�I  ��o4��=	  &o5�#  �1o  .��  IPS23347 ) [�S�
	 :(��� 1401 142  ASTM A167 or 240 AISI types 302/304, with 2B finish�+�� ��1' ������	 "��� (� ��	1' �����' ��1' ���� 
  ��<o 	 �:�L�� �+�� "��� &<  (� 
�� M�� ��� �"  
  �
� "��� �� (��+��. c���1' "�1 .(  (� ���� ����*�I d�+ �� �M	". c���1' �� &:' �c
�! M�	1, �F��L "��� (� �")I �"���� ��'� " ��  
 "��� 
�	"��+  "��� 
���`*�I &'�   ����� �<���'14! 
 �0�� )�
��. )
	�� ���F��2! �	 �`*�I (
 ��  mL )�� ���'� (. �' �"44. (H�I  �1 ( " ��.  &�F0 �	 ���� 
��"�*. ��2� 
 
����  �0�� �
"� ��2� ��  �0�� "��� �� m� �`*�I �� �42��1!  �<���o'14!  
	�o�  /1�� ��/)5�5 � ��3 Q�G�k�5 R!>��(  ���6�A(. �
� &'�I ����  m� b�'
��' � �� �	 E�A 
�1o� ����2� ��6�	 �'�"4. /�	���4� ���4. �A �� M�`4�  Eo�A ��	 
 "��� �� �#	�= ����+�� ��1' (L1� �	�0 ���% ����"' �
� ��1! "���  (o� �1o=  ��o'$��  
����o�'  �	�o� �	�0 "��.  (. /���% �	�0 ��2� �:� "��� "���%� &'�  (*!v�� 
�� "4��� ./�	 (��'�� "��� 
	�� ������������  ����+�o� �1 .  "��� �:� P�	�  UL� '�A�1 
 �	�0 "���� ��1' ���% �� 
���`*�I �<���<,	 �� �<���'14! "��� P�1� �"���� ��'� (�)�  �`*�I "��� �� �� (F��' (��+��. �1'�A �1  �� �	 ��<*�I IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 ��
 
�-1� ����$�: ASTM A167 or 240 AISI types 302/304, with 2B finish 3-30-14  �
� �+�� " ��.  3-30-15  �
� �:�L�� 
 �&�� 
	$L	 x*�T' "��� 3-30-16  �� (L1� (� M�6�	 �1 .  3-30-17  (�)� M�	1, E�	$�	 "���.  3-30-18  ���*3�' ���'�L M��	 
�� (}�� ) m� ��. �<� �`*�I �' 3-30-19  ���4.&�F0 �	 ���� �� �O� (���% "�1  .�� ������	 �1 .  3 -31     �k�5��3 / 3-31-1  �	 ���6�A �)L1� 
	�� E�A����2� �%"�� ����	 ����# ��	 3-31-2  (��'�� ����"' ����+�� �:� ��2� �	�0 3-31-3  ��=�4' (. ��	1' �1����A �.	� "4��� 
�	�	 
 ���N ���I	 �1 3-31-4  ��'� "��� /���**�,	 " ��.  3-31-5  
���`*�I "�1  .(I1�6' ��'� 
 



  ��1' ���� "��� P�1� �"����  �o�'�  G�%16(   "o �� �'�ToH  �o�  
	�o�  �	 Q4L �-1� ����$� "4 ��  (o.  ���o3' mm 6/1 )  G�o%14(  "4o �� . (���15 �<���<' �� (F, (}��  &o�0 Q4L �-1� ��� �$o�  "4o �� . ��o<*�I ��	� �"  ��	 " ��.  ��	"����	 UL 555 	�  ���
A�o�  "o4. 
  ��o2� ��� 1 )cfm/ft 4  �o2� �� �in 1 UL 555S 	� ���
A�� "����.  UL 555S ��  ��'��o�  �oF�3'  /�o�   �o**�,	 "4 �� P�	�  "L	
 �`*�I.  (� 	� ��.��. ��*��0 " �� 
  "o���  $o)6'  (o�  ��o��. �	 ºC 74  �o� ºC  100  ��o2��  
 ��48�� (� ����. (=1��'  ���oL	  
����<*�I ���4. �
� ��1'  ��o��  �o�'�  "o ��  (o.  �o�  M	"o.  ��4`�o�  �' "44. �� ��3H
 (I1�6' ��'� ��e�	 �<���<,	  �o�  
����o���< A ��
� (� 	� �"  �T2' ��15 "4 ��.   �o�  ��o'	$,	 NFPA 92A  "o �� ) �o� 
�� /��3�  �"o   �1o+ )ºC  11/121   (oI1�6' ����*�I ��
":' �	14I  �o�'� 
  IPS23347 ) [�S�
	 :(��� 1401 143   �� �" ��	� (%��� B;N �	���� -�� �'�TH �� �� ��	"�	 ��'� �
� �	 "��� 
�-1� �$��	1,�% �� &0	"# mm 5/1 ) G�% >��4' �,���. �� ( 1%
�� (����
	 "�A�� .��0������ "��� �"  �� _�0 B;N "�1 .   "o���  (o�  &<o   �*�1o���	 
�  ��	"oL  �o�  �'�ToH  ���o3' "��� �	 m���- ��1<�*�� 
 �-1� �$��	1,�% " �� (. (�  	� &�:� "4..  
��"4�	1� ���% "��� �	 �1� ���2� 
$*� B�C3�	��@! �	 Q4L 
�	1' �� x,�T' �1C���� (. �� ��	� (%�� ��2� ��	� �� 5/1 �I�� E�A ��	�� �� �'
��' "��� ��'	$,	 ��	"����	 
	�	� 
��'� ��2� (�F=
"4� /���! ��2� ��" �� �	  ��o2�  ��2� ��in 4 _A (�� " �� (� 	� ��'	$,	 ��	"����	 UL 555S 
�� �<���<,	/ �<���'14! "��� �:� ��	"����	 UL 555S 121� ºC 7/176� ºC 232 (��� (� "4 �� P�	�  "L	
 �`*�I "��� �� ���'� (. �'� ��-�� �	 ºC 121 ��	 (� 	� ��.��. ��*��0 ��*��0 �"6' �" ��� ���	�# �" �� �� ���'� (.  
�o'�  ��o��. ��15 �<���<,	 
 �<���<' �� ��301' (��� &�0 "4.  	� �"���� (���% 
 ��'� 	�  
��<*�I �,�# ��
	�� (��'�� ���	�# "��� &'�  
� "�*. �`��2� ��301'  �o�'� 
�� ��2� �"4�� 

� 
1*��� ���4. �	 �	� �
� ���4.  &'�. �1=��� �� (��� ��2� "4��.  ���	�# 
 
��"�*. �`��2� ��301' "��� ��*��0 ��e�	 j��# ����+�� 
 ��`���	 
�� ���4. �	 �	� �
� 	� �((� 	� �"  �T2' ��15 ���	�# "��� $)6' (� �1�4� ���'� "# -��  j��oC'  �o� �,�# �{��# �� ��	�� E�A ���'� (. �'� (� (L��
�� 176  )ºF 350 (
 ºC  22/232  )ºF 450(( (. �( (oI1�6' ����*�I ��
":' �	14I ��	 �"  (���% �O� �� J�:' "���(.  IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 ��15 �T2'  �� �" (H�I �1 .  3-31-6  _�0 ��'� (� M�<:��	 &<  >��4' �,���. �� �	�1� �
���.	 �" 3-31-7  (}����  "o��� (F, 
��"4�	1� (}�� "��� �"  
 �'� 
 ºC 232 3-31-8  
��"4�	1� (}�� "��� �� ��301' 
�	1' 3-31-9  �� ��'� �� "��� �(�	14I 
	�	� 
��'�  �� _Acfm/ft 8  ��2� �� 3-31-10  �`*�I 
�� 
	�� 
�'� -�� ºC 121 3-31-11  ��'� "��� (��'�� ���'� �� ��*��0 �'��1  ��'� 	� (���15 "�� �� (��'�� ���	�# ���`� ��<� �,���#	.  3-31-12  G�<! (��'�� �<���<,	 	� (� �'- 
�� 	� �(�	14I (� &'�. �1= 3-31-13  (��'�� ���	�# (��'�� 
�� M;I	 j��# 3-31-14  (��'�� ���	�# �"�	��%��� ��'� (� �,�# )ºF 250(� ºC  67/176��	 �"  (���% �O� �� J�:'



 P�1� m� ��  �0��- �<���'14!  (o. 
 ��� �� �,�# �� aC0 ��  ��o<*�I  �o4�  �o2%�� �	 
	1� ���2� �	 j��= m� ��  �0��  "o���  
	�o�  ��o�4. �	 �	� �
�  >o��4' " ��   ��o2� �o�  �
� �	� �	 �"o4��   (o� J���C+ "4 ��.  ��  �0�� "��� 1�	 �4�'�� 	� 
 (��� 
1`,	 "���� �"  " �� (. �� 
�'�  (��'�� (�*T� (��+$� A "��� �� �'� 
 �*:' 
	�� (�*T�  mo���'14! M�	1, ����	 �'�1  �� (��� �"  �*:'  ��NA �1 .  ���% (. ��'� �� 	� qC� ����*�I �� �'��� ����  >�S�� 
�o�  ��1o' ��  �0�� 	� aC0 �'"4. �� ��4��=	 R�O4�  �"o6'  �o*:' ��  �o�  (o�C4' E�A ����� �"  ��	 
 (��  $o�S   Eo�A 
  ��o%  ��o�	  ��o�4.  ��o��	 1- Fail safe  IPS23347 ) [�S�
	 :(��� 1401 144  ������'� �� J�:' 
�� ��<���'14! ����L 	1� "��� P�1� (�	�	 �' �1 � ���4. �1 .  ����'� "��� �	 �1� ��	�+ �	 /��	1� 
 ��� �� �,�# �� aC0 (��� "4 �� .�`*�I ���'� �<���'14! "��� ��. "4. (. 
	1� ��2� �#	�= �T2' �"  /�'��  �1o  . �o���'�  "o��� 
	�	� 
� "�*. �
":' �"44.)��301' (��� 
 ��� (" �� " �� .�)�A "��� �	 �1� ���
�6' 
 >��4' 
	�� (�C4' J���C+ ��15 ������ ��4`�� �	 �	� �
� �	 (��'�� E�A 
 ���% �� �`*�I (� r1��' (O�:' (� �����	 (�*T� 
 �� (6��� ��'� (��� �1 .   �� ��'� "��� 
	�	� m� (��'�� �'- �"44<  �� 
1`,	 ��'� 	� �"4F� .(��'�� �'- �"44<  ��'� E�A �� (��'�� �"  �3H1' 	� �'�	1� �� ������	 �	 m� ��  ���� �*:' ��3�
��� ��*:' m� ��4`�� (� (��'�� E�A 
 ��% ����	 �"  �*:' $�� /<�' ��	 (�(*��
 (�*# _
y�"�1  ���� /��� �*:' v��+ �	 (�C4' E�A
�1� �	�0 �'���% ������ 
 ���. ���A (� ��  	� �' R�	��"���� .��  �� E�A >�S�� qH	
 ��1e��' ����1 .  E�A 
 ��% (� �:' ��T2� (O�:' ��*:' ��� �� E�A (��� �0�� �'"��'.  ��� ���. �"6' ��'� E�A "��� m� (�.� 
��2� R�O4�   (� (��'�� E�A 
 ��% �;=	 �'"�� (. ��<' ��'� E�A ����. ���	 ���4. �' "�	1� ��'�� ��� 	� �	 ��`���	 ����.  	� &5
 
 �� (6��� ��'� E�A 	� ��� "4..                                           IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 3-31-15  
	�� ������'� P�1� �"���� ��'� (�	�	 3-31-16  �'��� ����'� �,�# ��� (� �,�# (��� �	�A E+�S �� 
 �� ��2� "4 �� .�� ��'� "��� 
	�	� (��'�� E�A 
 ��% " �� 3-31-17  �� ��15�`*�I (� r1��' (O�:'3-31-18  /�48�� ºC 70±3  R�O4� 
 ��'� ºC 90 R�O4� �1 .  3-31-19  (��� �" (���� ��
A.  3-31-20  Q! �	 ��3� 	� ��2� "�� .(��� �" 3-31-21  ��  ���� �,1�3' �O��:' ������ 
 ���. ���� 
 ����  ��'� E�A 3-31-22  (��'�� E�A &5�# �1  (. ��'� E�A 3-31-23  &F0 �	 ��� E�A ���2� ��3� �1 . 3-31-24  /�	 �'	 (� >��' ��	 .Q�� ����. "���� �� ��� ��  �0��                                                 



 qC� ����*�I �,1�3' �� ������ �'- �"44<  �� ��<*�I  ��o    �o0�� (�*T� 
����  /�	���4� a��� �� (��'��
�� m���'14! (�@}� �1 .  ��301' (}���� )���  �o�  (�o�� (  (o�	�	 �"��2' "4 ��.  "��� P�1� aL�' �
"5 ��	1%  "o����  �	 �-1� ����$�  �1o� AISI 316 ��e�	 (� ����.�2. "4 ��.   L  316 ��  
   �oC0 �o� mm 25  $�)6� "4 ��.   75 
 &0	"#  �,�o`S kg/m3 150  j��I
��. ��  &o:'  M�o6�	  �1o  . ���H� (� 	� "4 ��.  ���  (�(��'�� PF��' ��I	� "����.  �	 �1� "H ��6��	 "4 �� 
 "��� 

�  �1 .  ���2�  �-1�  �o�� �$o�  >o��4'  
	�o� /�'�� /�'� (� ��e�	 "�1 .   B	�=	 ��'� E�A "��F� �	  
��"o#  IPS23347 ) [�S�
	 :(��� 1401 145  
��2� R�O4� �"6' �*:' �� &:' ��'� E�A 
 �� qC� ���% .(�.� /�	 "��� (� ����� >�S���1  ���.  �"  
����'� E�A "��� �� ��I 2  (������ �%��! �'- ��	"�	 �� ����'����% ��15 x*�T' 
�� .(�*T� 
����  /�	���4� �0�� "��� �	 �1� "H ��6��	 ��1� 
 �� ��� VDC 24 (�@}� "��� �� m� (*��
 �<���<' �*:' 
	�� ��	� ��2� ��301' "��� (� z1H
 �	 z1C� ����*�I �,1�3' &��0 �"��2'   E�A
	�� >e� �� 
�������. ���	 �� 
�1�I "��� _1S��S "��� �	 ���+��  � 1L)L 316 ((�+�� �"  mm  3 G4*� 
  &0	"# 
��mm 40 - mm 50 
	�� ��e�	  J
��� $�� "��� �-1� �	 ����$� �1� AISI 316 ��  "��� _A �1� �	�
"� 
 "4� /N
�
��. �� �= ��I $�)6� E�A A60 R2! �	 "���  �� ��"3'�'�TH &0	"# mm "��� �
"� j��I (H�I "�1  .M�`4� >e� ����'� "��� �F��4' j��I�� �"  
��. ��'��' ��	1%�"4�� ���H� E�A "��� ��.	"# ��	 ��2� Pa 60 �� 	� ��301' ��� 
�� ��e�	 �-1� ����$� �	 ���� �	1' (�"� ��'� "��� �	 �<���'14! >e� "�1  �� �	 &��.
�� �L��+ 
��%1*L �<���'14! ET� 
 (,1, �2. �*+	� "��� �	 �1� ���2� (,1, /�'�� 
	1� j�0��	$�	 " ��.  ����'� "��� (��1= &'�. �� &:' /�'�� /�'� (� ��e�	  (��� ��  ��2� B;�+	Pa  1000� ��2� �	 &+	� 
 IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 3-31-25  (�.� 
��2� ���A �	�0 "�	1+ ���% 3-31-26  (��� �" 
	�� �'��� ��	"�	 �� ����'� ��1' ���� ��	.  3-31-27  ��  �0�� 3-31-28  ����'� "��� "�1  .(}�� ��301'�� "��� 3-31-29  
����'� "�1 .  3-31-30  (�"� 
 _1S��S �� &0	"# �'�TH mm 3-31-31  (}���� 
 (�+�� "�1 .  3-31-32  ��0������ 3-31-33  j��I E�A " ��.  3-31-34  ����'� "��� ����'� "��� (���15 �F��4' 3-31-35  �� ��'� E�A 3-31-36  (F3L
�� (O�:' 
���1�1' �<���'14! 3-31-37  �-�e�	 �<���'14! ET� ��.	"# ��2� 
��. (,1, 3-31-38  �'��� ����'� 3-31-39  �� �,�# ��� �1  ��2��:  



 ���A �'- 	� R�	�� "4..  (��'�� E�A 
 ��% M;I	 �1 .   
2  �O��:' "�1 .   ��%��1o+  �-1o�  �$��	1,�o%  M�o%  �o�  �-1o�  "�1 :   ��`o2��'�A  "o����  �"o   o'�A �1 "�1o  . �� ��15 ��	1+�� "��� (� �'����.  
2 �O��:' "�1 .  �� ����.�2. " ��.  E�! R���2. 
 �"   >��4'
	�� "4 ��.   IPS23347 ) [�S�
	 :(��� 1401 146  �� 

��'   m²36/0: m3/s/m²  0036/0�    m²36/0: m3/s/m²  05/0�  (8��� ������ �� m� (��'�� ���. "��� ��<'	 ��13� ���A ��'� �43� ���/ (��� �� �C+ "��� (� 
1*��� ���4. (��'�� z1C� �*+	� 
 �L��+ "���  j��C' ��"L
�� �
 1  
  �!2*�"��� �Z  ����'�/ 
����  ��6��	"H "���   �
"o� �1o� �	  ��%��1o+ 
����  "H ��6��	 "��� �	 
	$L	 �*5	 ��� &�<2� "�1 &'�. �1= �1L ��	� �"  
�-1��  
 �� �� �� ��0����
�� 
�-1� ����$��  R�O4��  
����  ��6��	"H "��� P�1� �"���� ��  mo�  ��`o2��'�A  (� z1H
 ��<*�I �30	
 �	$�)6� 	� ��2� "�� 
 �� z1C� �*+	� 
 �L��+ "��� j��C' �� "L
�� �
 1  
 �I���> �l�/ Q�G  �0�� �,���. "��� �	 �1�  �64*�
	�� >e� R����' �� �0�� �,���. "��� �� (F3L (����!� 
	$L	 �<���<,	 �	 E�!  �1 .  �5�4I E��'�% 
 (F3L "��� ����. �	1' (��2'�2. "4 �� IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 - �#��' ��'� ���. �� - �#��' ��'� 
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 aC0 "�*. �4��	 �� 
�'� �-�� "�*. ���% /�'� (� ��e�	 

� (�"� (�	�	  
2 �O��:' "�1 .   a��1� �"o44. 
�o�  
	1o�  Eo 1! ����.�2. �� ��.	"#  ��o6' 
	"5 ��	� (%�� �.y �"  ��	�  (o�	�	  "o4�� . �	1' 
 �1� ��`���
��  R�oO4� �"o44. �"  j��C'  �o�  ��o'	$,	  
��	"���o�	  1062 GRD84  ����C' (� 	� " ��.  (}��
�� (� R� &�0 �"�1o   "4o ��  
��"o�1�! _
y  "o��F� �"�1o   �o�  ��o<*�I �	 �1� "V" 71<3' )�
"� "�� ( �o� " �� ) >oe�   (o8������   Po�1� "o��� >��4' "4 �� 
 
��"#	
 r1��'  (o� ��6�	 "44..  (�	�	 �1 .   �O��:' "�1 .   IPS23347 ) [�S�
	 :(��� 1401 147  �,���. "��� �� "�*. aC0 &5
 
 >e� �"  ��*:' aC0 "�*.  ��,��4. aC0�"44. ���	�# R�O4� �"6' ���� 
 ���% z1C� �*+	� 
 �L��+ "��� j��C' �� "L
�� �
 1  
 �	G J�1	� Q�G   
��	1' (. (���15 
�`�� �.y �"  �" �� �'��� ��eT2' "��� �� ����. �-�� >��4' 
	�� >e� �� 

� ����.  7���'"A" "4 ��.  ��%"���� "��� �'��� &���
 �<�. 	� �1C���� (. �� ��	� (%�� �	1� �_���! ��	 qC� �	"5 �1� �(� �# �+	��! �	1' ��`��� �L
�+ 	1� �.y �1 .  
�� 
��<*�I "��� �� '�A�1
�� ���`2��'�A M�6�	 �" ISO 3741 
 ADC  )
	�1  ��2��	 	1�(". � �1'�A1062 GRD84 
��	1' (. 
����'� E�A �T2' �" "�	 "��� �	 �1� (}�� qC� ��� ��	�� �� �#��' ����. 	� ���
A�� "44. . 
��"o�1�! �����L (. (8���
�� ��� ���	 �"  (��	1+ "��� �A �	 >e� �� 

� ��:�5  ��� �� ��� M1�4�'1,A �3�F= " �� �1 .(  
��"#	
 a��1��"44. 	1� "��� 
	�� 
1`,	 R<:' >��4' 
	1� ��+	14<� 	� 
	�� �O��:' �	 x�� �� ��	�� (<, ��6�	 &��0 R�O4� "��� �� 

� �� (8��� 
�	1�� �� ���� (�	�	 z1C� �*+	� 
 �L��+ "��� j��C' ��  �
	"L1  
2 IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 3-33-4  /<'�% �,���. ����L �	1� ����1'�� �1 .  3-33-5  �'��� z1C� 3 -34     T�U+&5�	G J�1	� Q�G 3 -34 -1 ��!4>  3-34-1-1  �`' �� ��	� �"  �� /�	 ��eT2' �� 32 ��� &� ��  7���' 3-34-1-2  ��%"���� �,�+ �	$�' ����L �	1� "��� 
	�� �� �1� ��`��� 3-34-1-3  ��	�
�� ISO 5219 
 ISO 3741 3-34-1-4  �� 
��	1' (. ��'	$,	 UL �� qC� ��'� ����� "��	@`�.  3-34-1-5  �� �����L _�0 �!1<�*� 
	�� >e� ��<����! �'1�I M�6�	 �1 3-34-1-6  �'��� x�� "��� E 1! 
	1� 3-34-1-7  ��'� &��0 3-34-1-8  �'��� z1C�



 ��> �� ��l�nQ�(  
	��  ��o�� ���������.  �o2%�� 
 x�� >��4'  ��4".   (*o5�� mm 19 )  M��o)S (o�  �4o�	 ( �o�  �1  (�	�	 ._�0 �
���.	 �"   
	�o�  "��� 
	�	� m� R�O4� ��! �� 1% (� �# "���  
	�o�  ���o{  B�o5  
�o� 
�)��	 ��  (o}��  "o��� ��  
�o��1:' 
 �� ���, R�	��  "o4. . (o}�� 
�o� .   
$o*�     �J�o! �o��S �	 "o���  (���o�� 
 ×mm  102  )in  6 ×in  4 (�oo� �� 7���� "4 ��.  �"  �� (}�� ���o�  �o�  (*o5�� mm 6 ��Imm  32 )    M��o)S mo� 
 mo�  �o2%�� ��@o!  
	�o�  ao��1� 5  �o� 15 �1  (���% �O� �� ��.1�.   xo.  &<o2�' �	  (�o��  �'1o�4�'1,A �� mm  13 )in 2/1 (�� B	�:�	 0 ��  (�o �#  
	�o�  >oe�  ��:Co�  >oe� ��  8/11 ( �o� mm  6 )in 4/1 ( "o �� . ��*5	 ( 1%�� 
90(L��� ��'� (}��  M1o�4�'1,A  �
��o�.	  ��"o   �o�  ��.	"o# (�+�� "�1  .(8��� /�	�� "��� �� �� 1- Grilles and registers  IPS23347 ) [�S�
	 :(��� 1401 148   Q�GQ*�	�5 �k�5 0��/ � *�5�k�51 )�Q*�	�5 ���b& ��> (8��� /�	�� "��� �	 M��� �-1� �� M��� M1�4�'1,A �1L1' 
	�� 
	�� >e� �:C� qC��� �� 

� ����	1�� x. 
 x��  B	�:�	 �<� �� ����
� �� ����� (*�'����  �o�  (*o5�� �4�	 M
� m� (�� (*�'
�� ���	 �� 
�1�I &��0 R�O4� �� ���� �1  (�	�	  "�	1�� %70 qC� �	�A 	� R�	�� "4. .��'� (}�� x,�T' (:�5  (8���&��0 ������ " �� .�	�1� 
�� ��! �� (� �# �� "��� (� m� qC� aC�' d�+ &<  ��	� "�1  .
�)��	 (. ��<'	 R�O4� m� m� (}���� 	� �
"� &  �"  
 ��3�	 "4*� 
 (}��
�� >�I 
�	1' �� ��3�	 ���1. "4 ��.  ��" �� (�T! ���3, E 1! 
	�	� "���. z1C�  
$o*� m2+ 
 �� �� (�T! "�1 .  (oo8���
�	1oo�� 
�oo� "oo��� �� ��	"oo�	 
�oo�  mm 152 × 914 )in  48 ×in  36 (�� E�	$�	 mm  25 )in  1 (�� (��� �2%����@! "��� (��� �'1�4�'1,A �
���.	 �" >e� �"  �� m� _�0 
$*� (��2' 
 (� �#���� (� ��I �4�	 M��)S (� (" �� .(��� "��� &��0  ���o6��L 
  �o2%�� �	1� B	�:�	 "��� (}��
�� >�I �1  (���% �O� �� ��.1� (8���
�� �	���'��C+ "��� 
	��  ��	1o��  (���o�A  �o�  xo. 
����`*�' mm  3 )in 8/1 (�� (*5�� mm  6 )in 4/1 (�� "4 �� ._�0 "���  -�o� �'�TH �� �	  ��o��  $o*�  �o�  (�o �#  .��I _�0  "o��� mm  19 )in 4/3(� mm  30 )in  &'� ��� ������ ���-1, ��:�5 ��,�+ (:�5 ��*5	 ��)L �"4�� ��!
�� B�5�"44. 
 ���N " ��.  (8���
�� �	���'� �2%�� 
 (�*T� ����  "o��� �	  M1o�4�'1,A ft/min 700 (
 ��.	"# ��	 <�����	 ��2� �Pa 25 (�+�� ���3' �1�
�� ��� �1L1' "4 ��:                                           IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 3 -34 -2 ���*5 Q�G 3-34-2-1    (8��� /�	 (�*T� (�+�� �1  
 
	�� 3-34-2-2    "��� �� mm 13 )�4�	 M
� m� >e� �:C� "���  "�	1�� " �� (. �	 j��= (:�5 (��� "4 ��.  3-34-2-3    (}���� �.�<C5	 >e� �1  (. ��1*L "��� 
�	1' �� ��3�	 3-34-2-4   (8��� �� m2+ "�1  Q�� m2+ 3-34-2-5    (oo8��� mm  1219  ×mm  914 3-34-2-6    �1� (��� )�4�	 M��)S m� (>e� �4�	( �� mm  19 )�4�	 M��)S (� (L��" �� 
	 .
	�� �	1� B	�:�	 3-34-2-7    (8��� �
���.	 �"  �� 
����`*�' 15 (L�� >��4' "4 �� �`���
�� �� /�� " �� . �	$�)6� �F��L "���  &'� �x,�T' ���}� ��)L �"4�� 3-34-2-8    (8��� �I�� m/s  5/3 )ft/min m� �	 /���<��$� ���3' �1�                                                



 mm  13 )in 2/1  × in 2/1 ×in 2/1 ( .  19 )in 4/3 (��  _�o0  �'1o�4�'1,A mm  13 )in 2/1(  
	�o�  >oe� 

� 
����`*�' 
�-1� (� �'�TH mm  3 �� �"oo44. (oo}�� �� $oo.	�' mm 150�   �,�+ F���� D�% 40 " �� . �o���{ j��C' �� ���+��  xo.  _y�o.  (oH�I x�� ��%��� "4 ��.  �� 	� �	 (%� 
  (o<,  �oO��:' 4. o4". " ��.  ��% �� ���+�� m� (<� 
 �� z1C� (�)L ���	 �� 
�1�I �1L1' " �� . 
�� &<  (���% �I�3  
	�� 
���{ 
 �
"� (<4�	  ��o<*�I 	�  (o�  �oC+  IPS23347 ) [�S�
	 :(��� 1401 149  �N�' :(� ��	"�	 �F���� (}�� mm  13  ×mm  13  ×mm �
���.	 �"  
	�� >e� 

� �qC�  %90 qC� �	�A. (}��
�� �'1�4�'1,A �
���.	 �"  ��  (*o5�� mm  19 >e� 

� �qC�  %70 qC� �	�A.  M1�4�'1,A �
���.	 �"  
 _�0 
 (}�� �� ��  (*o5�� mm �	�A.  /�`4� 
����. �� :>��4' 
	�� B��e' � ��
 
 ��345 �� 
����`*�' _�oo0 
�-1oo� �1ooL ��	� �"oo  �oo� �oo�1���"oo44. (8��� �	���'� x. "��� �� m� ��'� 
"�*. �� qC� �	�A �L
�+ m/s  4 )ft/min 800 (" ��.  (8���
�� ��'� �
"� x. �_y�. �� ��15 "��� M
$, j��C' ��b& Q�G  ��15 M
$,� �'��� �-1e:' "��� �� ��	"����	
�� x�� �� "��� �	 �-1� �� M1�4�'1,A (�+�� 1 �" �� x���� ���� " �� �� �� 
1`,	 (�*T� 360 (L�� �+	14<� " �� Q�G ��b& ��/��  (8��� �3��' "��� "4S (���
	 �� (���
�� ���% ��% "��� �� 
1`,	 (�*T� ���� 
 &��0 R�O4� 1 �2 �3  ��4 (�)L ��!�� �
"� /� 	��� (��� �*+	� R�O4� "�1 .  &4! (:�5 "��� �	 �-1� mm 3/1 ) G�%18 (�� (F,
�� �#	�= 
���3' "��� P�	1H ��"4)' 	� ���
A�� "4. 
  �4���� " ��.  IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 - �1� (F3L RT� �N�' �� _�0 �'1�4�'1,A �
���.	 - �1� (}�� (�
	�
	 :(}�� �
���.	 �"  
	�� >e� - �1� (}�� M�<:��	 :M1�4�'1,A �qC�  %70 qC� �	�A - �1� /�`4� 
����. ��(*oo5��mm  17� _�oo0  % 70 qC� �	�A.  3-34-2-9    (8��� "��� �� 7��	 �I�� �L
�+ 3-34-2-10    (8��� "�1 .  3 -34 -3 ���*5��b& Q�G 3-34-3-1    �� ��15 3-34-3-2     (8����� (8��� "��� qC��� ���� 3-34-3-3     ���*5Q�G 3-34-3-3-1  (8��� $��� B�5 " ��.  3-34-3-3-2  "��� ����'� "��� (�(*��
 ��! 3-34-3-3-3  &4! B��  
 "'�L " ��.  3-34-3-3-4  �#	�= �� ��	"4�� (��'�� x�� 



  �� r;�+	  �o��� 
  ����o�'  _�o��!  �o���'�  "o���  
	�o�  ��.��o.  
�o��`*�I �� 7���� "4 ��.  in 6(  �� mm  1000 )in 40(� &��0 x�� �O��:' "4..  �	 �����	 (��� 
�� �*+	�  Qo! �	 (�	�	 �+	��! x*�T' �	1�	 �� � ���� �� �4:4' �R����' �C+ 
�� �1 .   ��o�4. �� �"  �
���.	 M1�4�'1,A �	 �"o44.   
1o`,	 
�o� ���	 �� 
�1�I _���! �	1� �2%�� �� ��� 
	�� "��� " �� �"  �T2' (. ���15 ���1= �� ���� ��1' 
�� ��	"o�	 (� ����m  2   >o��4'       ���o  mo� mo� "o��� /�o48�� "o �� �"  �T2' (. ���15 ��  R6# 
	1� (�*T� (�	�	 "�1 �   �� �"  �.y ��15��	� (%�� " ���   (I1�6' �E�	��!  ��o� 
  �	$o�
A j��I �� �
"�  j��oI  �o#	�=  �"o  "��� �� M�	1, �F��L "4��' _�0 �8%  IPS23347 ) [�S�
	 :(��� 1401 150  �#	�= �|�
 R6# 
	1� ��}�' "��� �� 7���� " ��  /�I ��# ����L 	1� 	� (� �u�  �o��}�  "o�� . �o���'� �4� kPa  34  ��kPa  70 ) lb/in25 �� lb/in2  10 (�� Q�G  ��b&5��  /�	 (8����� "��� �� ��	"�	 ����% 
�� mm  150 )in  ���	 �� 
�1�I �1L1' "4 ��.  � 	
 �� B	�=	 (F, ��
��� "��� �	 ��2� 
 (<, �"  x�� �� ��15 M
$, "��� m� ��6�� �4��	 
	�� 
��%1*L �	  Q�G ��b&�
-  &<  ��(�	�	 �+	��! x*�T' �	1�	 �� � ���� �� �4:4' �R����' �C+ 
��Q*�!2 �	�  :�L�� 
 " �� (� 	� �<���1.	 ��<*�I "���D�  ��o�4. �� �"  �
���.	 M1�4�'1,A �	 ���	 �� 
�1�I _���! �	1� �2%�� �� ��� 
	�� "��� " �� �"  �T2' (. ���15 ��3  
in 1  �� m� �	8 �1= �� ��� �1= �� ���� ��1' 
�� "4 �� 7���� �� �*:' 
�� .       ���o  mo� mo� "o��� /�o48�� "o �� �"  �T2' (. ���15 �� " �� 7���� ���  1`,	 "��� 
	�� R�O4� 180 (L�� &'�. �� �)L 
 R6# 
 (� �# 
�)��	 ��� �� �� �1!�� ���)��	 �( �� �"  �.y ��15 ( 1%
�� 90 (L�� &'�. �� (I1�6' _�0 >e� &'�  �	� �j&� ��	�4,  R6# 
	1� ���}�' M14*! "��� �	 �-1� �� ET� �*+	� j��I ��	"����	 &<  (�+�� �1 �   
����� in 2/1 �in 4/3 
 in 1�� 1� 2� 3 �� 4 �;�	 "���  7���� " ���  IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 3-34-3-3-5  �#	�= ���� 	� (�	�	 "�� 
 �� �<���'14! �� ��
":' �4� 3-34-3-4   ���*5Q�G 3-34-3-4-1  /�	 R�O4� �	 
1`,	 (�*T� 3-34-3-4-2  � 	
 3-34-3-4-3  �� /� 	��� (�	�	 �1 .  3-34-3-5     ���*5 Q�G  /�	(8���"��� �� &<  �� 3-34-3-5-1  Q*�!2 �	� x,	- :�L�� 
 " �� (� 	� �<���1.	 ��<*�I "���"�1  (�+�� 
�-1� . ���	 �� 
�1�I _���! �	1� �2%�� �� ��� 
	�� "��� " �� �"  �T2' (. ���15 ��  ���  ��in 2/1 �in 4/3 ��� 
	��"4 �� 7���� �� �*:' 
�� in 4/3   ��in 6 " �� 7���� �� _- ���4.�"44.
�� 1`,	 [- �)��	 "��� �� �� 
 (� �# �-  (8��� "��� �� ( 1% " ��.    3-34-3-5-2  �	� x,	- 
	�� ��<*�I R6# 
	�� x�� T ��	"����	 &< _- _�T��	 ��I  
����� 
 �T� �	$�	 >e� �� 



 >e� (8��� 
	��  ��o��L  
	1o�  ��oS   xo.  >o��4'  "o �� 
  (o� ��1o5   1830 "�1  (�+���  in 2/1� �� ��I (*�' 
��in 8/1
 �F��L &�F0 �	 (}��
�� �)L��	�  �o�'�  
	1� ��� ��  ��o2%�� ��  
1o`,	 &�F0 �	 (}�� 
�� �)L��	�  
�o���'� �1  
 "�	1�� �2� �1� �	 
�u� x��  600 � mm  900  
 mm  1200    B�<  �A "��� (� �1o=  71o�:'�� &:' m� x�� �� ���% ��15�  
	�� ��	"�	
�� x*�T' ����. �1L1' 7���� "4 ��.     1- Louver Type  IPS23347 ) [�S�
	 :(��� 1401 151  �"44. 1`,	 "��� �� (��+��. >e� "�1  �� Q! �	 >e�  R�O4� "�1 .  �	� �4!�Q�  (*�'
	 "��� 
	��  >oe�  
�o��	1��  ��F��oL  (���o�A  �o� &'�. �� �1=
�� ��	"����	  mm300 �� mm  1830 M1�4�'1,A �
���.	 �"  (�+�� �1  
 ��  (*5��in 4/1  
in �� 15 (L�� "�1  (�	�	�  B	�:�	 "��� ���� 
 
�	1' �� "3� "4*� "4 ���  ( 1%
�� 90 (L�� �#	�= �"  
 
	�	� M�	1, �F��L �	$�)6� 
�	$�	 �T� >e� "4 ��. �	� Q*�	I1  M1�4�'1,A �
���.	 �"  �� "4S (��� >��4' 
	��  �
1, ���� 
	�� x�� �� ��	1�� (�+�� �1 �  mm  300 ��  mm 1830
 �	��� �� M�	1, �F��L &�F0 �	 �	$�)6� 
�	$�	 �T� >e� "4 ��. �	� Q*	� �+�*	�   
�-1� >��4' 
	�� 
	1� ��� �� �2%�� (�+�� �1 
� �1� 
�  (o��= 
  mo�  (o��= ��  �1o= 
�o� mm  48 (�1L1' "4 ���  (8��� "��� �� ����C' (����1� ����)' _�0 (� 	� " �� 
 �	�0 (����1� ����)' _�0 (F, ���% .���4 
� 
 a��1� 	1� "��� �	 j��= &:' m� -�� �� 
�
�
 �F��L (� &< 
�� ��% �� �u�� "��� 
	��  j��I �*+	� �� �L��+ �� �
"� j��I "��� �� 7����                                          IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 [- (}��
�� ���4.�"44. ���	� ���	 �� 
�1�I 3-34-3-5-3  �	� x,	- (8��� �C+ (*�' (I1�6'
�� � 1L &'�. _- "��� �A �	 M1�4�'1,A in 4/1
	�� B	�:�	 0 �� [- �'��� (*�'
�� B	�:�	 �- (8����� "��� �� ( 1% m� �� x,�T' 
 �	$�)6� 3-34-3-5-4  �	� x,	- �
1, /�	 "��� �	 M1�4�'1,A (�*T� m� �� 
� �(��= _- �
1, "��� �� �1=mm (}�� x,�T' 
 �	$�)6� 3-34-3-5-5  �	� x,	- "��� �A �	 �	1' 
�-1� 	� �
"�' "4.�  _- (8����� "��� �� 
� )in 24� in  36 
 in  48 [- (���� 
	1� (8��� �� �	�0 (����1� ����)' _�0 (F, �- _�T��	 
�
�
 -�� "4 �� ._�T��	 ���+��                                                 



 �2%�� �� (�*T� �� �1� [	�� Q��1  �o�  ���	 �� 
�1�I )&��0 R�O4�  &oF0  "4o �� . (:�o5  �	�1o�  �"o   "o���  �o�  
�
�
 )���% (�'"�	1� a��' �� ��%  �o�   (o�F= �o���  
"o4�  �1o  )   �� �"o  �o��)�   
� �oo�
�oo����3' �1oo'�A ��oo'�   /�	(8��� "��� 
	��   �o�	�� �� ������	  ��:�oH1�  �o.y  �"o  ��  
��"o4� �<���'14! �� �<���<,	 (. �� (2�� �T2' "��� �	 �-1� (�+��  ��1o  ��  �,�o# "�1 .  	1� &��0 	�L	 ��� (. 
	�� ������ 
 �� "�	 7���� "4 ��.  2- Drop face 3- Flush face  IPS23347 ) [�S�
	 :(��� 1401 152  ���*5Q�G ��b& f�*	&*�5  M1�4�'1,A �� �-1� >��4' 
	��  ���� 
�������. �2%�� �1 .  /�	(8��� "��� 
	�	� ��� &��0�R�O4� 
��1`,	 B�:4'�"44. �� "��� �	 �1� 1� 2� 3 �� 4 (�)L  "4o �� in 16/3 

� 	�'.�6��C  $  in4/1 " ��. (�� 
�
�
  ���A (� ����. " ��.  ��3 �/��/ *5 .��b�  �	14I (I1�6' 
�� a��1��"44. 
 ����   (o�F= �o��� �� �oo�	�� Eoo�A ���`oo2��'�A .(/oo�	 �oo#	�= "oo���  �	�"����	UL ��'	$,	 
 NFPA 90A 	� ���
A�� "����.  /�	  (<F  ��

� �� ��.
� 
�� x�� j*3' " ��. ����  ��:�oH1�  �1� /�	 
	�� "���(8��� $�� ����C' (� 	� "4 ��.  Q�G ^!h��T���>  ��`����� "��� 
	�� ���*�I ���� �� �� ����. �<���'14! �.y �"  ��	� >��4'  ��4".  ���*3�' R�O4��"44. 	1� &�F0 �	 
����'� (}�� x,�T' "��� ��`����)L 
��	1� �"4�� "��� �	 M1�4�'1,A (�+�� "�1 �L
�+ 
�� 	1� "��� �� ��`��� 
�� R�O4��"44. 	1� �	"5 &0	"# 
 a��� �`�� A 
 �'
��' 	1� �#	�= /<�' �"  �� "�	 ��12. 
	�� ����%
�� ��%�  
	�� ����%
�� ��%�  ����%
�� ��%�  (}�� 
	�� ����%
�� a��' 
 &�C��'�  
	�� ����%
�� ���% a��' 
 &�C��'�                                           IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 3-34-3-5-6  ���*5 VI�- �	� Q5�C   /�	(8��� "��� �	 M1�4�'1,A �;� Q��2 (�+�� �1 �� "3� �	 >e� (" ��. B�:4' �	�1� �C0 (� ���� in j�I ���. 
	�� ��e�	 d-  �	� ��3 �/��/ *5 .��b� /�	  �1�(8��� "��� �(�	14I 
�oo�4�	� �oo'
��' �� -  
�'�VRS   �	�"����	 E�A 3 (�I�� �� ���. »�1� 
��I«  �1� /�	 
	�� "��� 3 -34 -4 T�U+&5Q�G 3-34-4-1    ;����`��� �"  �� �� ��	� (%�� �.y 3-34-4-2    ���*3�' (. (<F  ���4. 
 ��`��� 3-34-4-3   �'��� �L
�+ R�O4� �	"5 &0	"# 
 a��� - ��'� (}�� �2��� ��12. - ��'� (}�� x,�T' 
	�� - ��'� (�	
�!
	 �� ����% - ��'� x,�T' 
 
� (}�� - ������'� (<F 
	 
	��                                                



  ��1o'  ������o�	  �1o�  �(o}��  P�	�o  
	�� _�0 ��� (}�� �� 
 [���	 
�� (}�� ���% 
  ��o0
	  �-1o�  �o�� �$o�   ��1oe�  /�	 ��	"����	 "���  �o�  ��	1o'  �o.y (� 	� " ��:  &<  ��� M�- ���	 �� �1C���� (. �+	��! B2.  �
�
�� �+�� ��1'  �����o�	  "o��� "�,1� ��< 	 �"�8�! �'1�4�'1,A ��	�  �4�'�� �� 7�! m���  (�+�o�  �o'  ��1o   �o� 

�  �	$o�)6�  �+�o�  &<o  �F�.�� �	 /�	 �
��� " �� ) _�oT��	  IPS23347 ) [�S�
	 :(��� 1401 153  
	�� ����%
�� a��' ���% 
 &�C��'�   �"4��
	�� ����%
�� a��' &�C��' 
�   �� (*5�� mm 25 )in 1 (
 mm 50 )in 2(.  
�����+�� ��1' ������	 �� �345 �
1,  (o�  �	1o'  ��1o' �+�� �`��� ��	�.  �,1�3' �� 7��	 ��'	$,	 501 �	��2��	 AMCA 
	�� ��'1�4�'1,A �-1� ��1� ���� �-1� �$��	1,�% ���% 
 ����� "��+ " ��.   �	1�	 �
1, 
 
��c��,A �	1' �����.�! (����@! �"  �� /���<��$� ���3' �A )�� "���� 7"4)' �
�2' (����C' (� 	�  :ASTM B221� c��,A 6063-T5 �� T52�  ASTM B209� c��,A 3003  ��5005 ���	�# (. 
	�� &< $*� 
	�� (�	�	 E 1! ��1' (�51� ���� �" �  ��� :ASTM A1008� ��� 1� �� E.
� ��'�  �$��	1,�% :ASTM A525 �� E 1! 

�  G60 �� G90�  �$� :ASTM A167   ��AISI 240 �	1�	 302/304 � �� �+	��!  (� ��	1' �����' ��1' ���� 
 &< 
�� ��1' ��O� �
�  T�2� �
���.	 ���. m� �
� �:�L�� 
	�� "�,1� �+���� /�	 �
� (. (�(*��
 /� �' 
�� �
� �4�'��  �	1' /�`4� )�eeT� (�� ������	 �	  ���o3C0  (o.  �o� �1 �  
���
1, ���� "��� �� ���! ���! 
��< 1L �� �� �F�.��   IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 - (<F  ���<��"44. 
	�� - ��!�)L 
�� �"4�� - �L
�+��6# 
�� 3 -34 -5 �G*�	I  3-34-5-1  �	1�	 
�����+�� �C�:' 
 �
�
�� �+�� 3-34-5-2  �	1' �,1�3' �	 "��� �c
���.	 
�� ��'1�4�'1,A �� �"  �T2' ����� 3-34-5-3  �+�� �"  �� ��� �� /���<��$� - �c
���.	 M1�4�'1,A : - ��
 M1�4�'1,A :ASTM B209 P�1� ��%"44."�,1� $*� - ��
 
�-1� ��1� ��� - ��
 
�-1� �$��	1,�% - ��
 
�-1� ����$� 3-34-5-4    �� (L1� (�z�  ��� " ��:  x,	- %�[2� 5��+<>� _- 8[2 Q�G 8[2 �+��� 
	�� ��< 	 �,1�3' 
 �' �"���% (�51� �' �1 [- *�	I �/�c� c���1' 
���
1, �"���� ��	� ��1,
	( �  



 &��0 R�O4� "��� �	 
���1:' (}��  ��o�%  �	�o0  (o���%   �o�	) _�oT��	 /<�' ��	 (���15 m� ET� c���1' �'"�1  &�# "�1 .  ��u#;' ��� B�� 
  
�	@o%���  ���o, �� 
	 "��� �� »1 ���« ����+�� 
	��  >oe� 
�� >,�N 	� �� ����+	  �"���o�  �	�o0 �� m� �
1, 
	�� 
	�L	 ��<*�I ��A )���*3�'  �F��oL  "o���  &��o�' �	 "�1 .(  
"4� �"  "��� (�z�  ��� "4 ��:  ��1�� �����(�  �  ISO 12944� ���  �%"o��1+ C4  
 316(�+�� "�1 .   �O��:' "�1 .  "4 �� (. &'�  ��!
��  �"o44.	"L �� (��! >e� �" "�	.   IPS23347 ) [�S�
	 :(��� 1401 154  (��� (� ��'	$,	 ��#	�= c���1' (}���� �� 

� �
1, &��0 " �� (. �� B;N �� �4��F*� a0	
 �� &+	�  1ouI  ��o�% �+&	!, �* / :
���
1, �C+ 
���3' �� (��1�! /<�' ���3C0 (. jF= &�3,	�1��� �"���� �� &:' ��. c���1' �' J��2' &'�  
����� ���� r��F�	 ����	�# ��u#;' "��� �(,$,� �� �O� (���%  "�1 )(�<� ��% ���� 
	 ���. "���  P�	�  ��� �.y �"  (�	�	 �1  .
��2' "��� ��	�
�� �F��L ���*3�' �
1, (� �� �$L �<�. �;=	 �'�1  (. �� ������	 �	 �A �� �� �F�.�� �	 �)�A ������	 �'�1  ) �� (*#�'
	 �	 c���1' �� >e� ��	"�' (� �A &e�' "�1 ��'	$,	 �� �1L1' �� ����� �"��+ ���*3�' (�F=
"4� 
	�� (�	�	 r1C+ �T2' �	 m� (����(�  ��-1, �� ���S &��0 ���6��L(�  ��<���<,	 �<���'14! �� m�,
�"��(�   /��:�5 ��1S )
	�� ��"�� 1! ��)4! ���. �� ��1�� &��% 
�� )
	�� 
��%1*L �	 �	�2# �
�
 
 
��<�	�+(� ���{ 
���3'(�   &���'(�  
	�� 
��%1*L �	 ��2�(�  
	�� >e� 
�1�I 

� �� (}�� �
1,(.  P�	�  
1L �"��1+ 
 �1  )j��C'   ��	"���o�	 �o� ISO 12944-2 ����+�� v��+ �� a0	
 "��� �	 �-1� ����$� L 316 z1C� �*+	� 
 �L��+ j��C' "��� ��  �
	"L1  
2 
���
1, 
�
�
 
	1� ���� "��� �	 �1� 
���	"L ���4�	 "4 �� m� _�0 �� ��1=� �1+ (�*T� 
 (���� (�*T� (��' �� IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 �- *�	I 8/�l ^!h��� (��� 
�-1� �� �'1�4�'1,A " �� �"���� ��	� ��1,
	(�  �- Q�G*�	I �
- �+&	!, �"  �� �(�	14I ���3C0 3-34-5-5  &'	1I J��2' j=�4' "4���. "��� �(,$,� ���
1, 
 ���
A�� ���. "��.(  3-34-5-6  �F��L ���*3�' &�)�� �>e� E�	$�	 ������	 �
1, �*5	 �"4 �� �'	 �� 3-34-5-7  j��C' ��'	$,	 �� - (80�� 
 ����1! )
	�� - R��� �I�� )�	 �1� ��-1, - �`*�I )��`���
�� ��<���<,	 - E 1!
�� �1�,1' / - mF2' ��:�5 &��% 
 - &4!
�� �,�+1� )���{ - ���5�� )�� _�0
�� - � 	
 
 	1�
"4� )
	�� - (*�'
�� ���4'	 )
	�� 3-34-5-8  
	�� P�	� C5(� �'��� 
���
1, ����+�� v��+ �� a0	
 3-34-5-9  �'��� z1C� 3-34-5-10   
���
1, 
�1�I ��	 (. �� m�



 ����+�� v��+ �� a0	
 �L
�+ "��� (��1= &'�.  �o�  t��o:' 
�o� ��FN  �o �� �	  ��o� 
  �o�1=� 	�  (o� (L	1'm/s  5/2 
	��  
�o��
1,  
�
�
  
  n1o�  �o�
��� )OS&Y ( "4o �� .  a��' �	 �"'A -�� &'�.  (0�o� 
�o� �8�! ��e�	 
	 ������	 �1 .  
�`�� $�S �T2' �"  " ��.  ��  (*�' (��� �' "�1 �   6 
  moS1.  �o�) o�( $oL  
����o  
	�� �� G4! /�%;! ��  (�	�	 �1 �  R�O4�  �o����1  
	�o�  ������o    �� (o. ����6�� "��� �� �����	 cm 122  ��-�o� �	  b�$���.  (0���� "��� �	"�'	 (���� 
 >��'  "�1o  "4 ��.  �F�3' /���**�,	 (��2' " ��:  ASME B16.5 
	�� �-1��  1- Babbit  IPS23347 ) [�S�
	 :(��� 1401 155   
���
1, 
�
�
 
 ����+�� v��+ �� a0	
 �L
�+ "�1  
 (�(�1%
	 �#	�= "�1  (. y1�� �(��' ��% 
 ��FN (� &0	"# "4�����.   "��� (�(�1%
	 _�T��	 "�1  (. ��.	"# �I�� (L	1' 
���
1, 	1� �L
�+ (� 	� "4 ��.  �I	I ��Y3�!2 �Y���� � �G   ��	=C Q�G �Y3�!2  
����  (0�� �"�
�-�� in 5/2 
 b�$���  "o��� 
	�	�  ��o! �'�	1� �� ���L ������	 ��. (. 
�u� ��  
-��  ��  in 2 
 mS1.��� "��� �	 �1!�� (�*#�8�! ��e�	 
	 ��  "��� (� ��	"�	 (,1, ���-�� �" �� �`' (<4�	 
�`�� $�S 
�� ��)�
�	��� �|�
 ��� "��� (�	�	 �1 :  
	�� ���� ��  ���� ��N �	 m� M��)S �8�! (. (� ��  (*�' ��'��	  

��'��� 
����   mo�  M��o)S  �o2+�S in 
	�� 
����  "��� /�%;! 
���� �3��' �� m� ��SA 
	�� 
���1�	�!	 ��S 
��6�� �� (F, ��S ��6�� &��0 R�O4� x. �	 M��� �"  �� ��-�� >e� �" �"�	 (�	�	 "�1  .����6�� �"�2. "�1 �  �"�� J�:'�
	 

� 
����  m� M��)S �2+�S in 8 
 
��	1' (. j��I �T2' �� ��	� ��2� �"  ���	 (0�� �-�e�	 �@%��4. 
 (�*T� "��� j��C' �� MSS SP-45 "4 �� �-�e�	 ���)��	 "��� j��C' �� 
����	"����	 ��� �� 
����)� �"��
	 j��C'  ��ASME B1. 20.1�  �64*� �� j��C' ASME B 16.1 
	�� 
 �"S ASME B16.5                                          IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 3-34-5-11   �'��� 
�1� ���� (H�I "�1  &+	�(��'�� HVAC (� 3-34-5-12   ���
1, 	1� 
 m/s  3 
	�� 
���
1, 3 -35   �I	I ��Y3�!2 3 -35-1 ��y�� ��	=C Q�G 3-35-1-1  
���� 
����  (0��  ����	� �' �"�
�-�� �'�1  .
	�� 3-35-1-2  ��	"�	 �� 3-35-1-3  �%|�

�� x,	- ��S 
�� 
	�� ���� _- ���`���
�� ��'��	 /�%;! (�1  (�	�	 .
	�� [- �� ��15 �M
$, 
���1�	�!	 �����	 cm 183 x. �	 �����	 x. ���)� �"�2. �- 
���1�	�!	 �"�� J�:' 3-35-1-4  �� 
��	1' �� j��I ���% ���I	.  3-35-1-5  �-�e�	 3-35-1-6  �-�e�	 x,	- ��e�	 ���)��	 �"�� _- ��e�	 ���)��	 �64*�                                                



 ���12.   
$o*� xo. 
  �(o��C<�  (oC�� 215 " ��(.  ���)��	 ��e�	 �� �	1�	 �-�e�	 (,1,/ (,1, ��� ���)��	 ��e�	 " �� ���:,.   
	�o� �1oL
 /�	 �� 
	 ������	 ��.�  ��e�	 ���)��	 �"��
	 �� 
���  ������	  ���)��	 
���  �� �64*�  �����o�	  �O��:' "�1 .  �� j��C'  �
"L6 " ���   �	 �o�N (<4�	 �`'T1����  )in(  Q*�> *���*��/  kPa  )psi( 2/1  ��2 75/861  ��2/2068  )125  ��300( 2/1 2 ��%�$� 
 75/861  ��5/1723  )125  ��250( �,�e�	 J1� 
	�� 
����  
$��� 
 
	�� �1� �8�! "��� (� ��1o5 NPT 
  �"  ��	.  IPS23347 ) [�S�
	 :(��� 1401 156  j��C' ���:,  ��ANSI B16.18  )
	�� 
����  ���12. �	 ºC 449 
 
	�� 
����  �!1� ��� 
�'� ºC 6/215 (<4�	 ��N �	 /�	 �.y �"  �" �� ����  "��� �� ���)��	 ��e�	 ��' (� ��	"�	
�� in 2 
 mS1.�� "��� ���)��	 ��e�	 ��'"+ ��T� R.  ��2��'�	1� �	 ��e�	 ���)��	 �"��
	 (� 
�-1� ��	"�	
�� in 2 
 mS1.�� �'�	1� �	 ��e�	 (� 
�-1� ��	"�	
�� in 5/2 
 b�$��� �'�	1� ��e�	 �	 z1C� �*+	� 
 �L��+  j��C' "��� �� �
	"L1  
2 ��	�> Q�G�!2   "��� ���)��	 ��e�	 
 �	1' ��'� ��
":' ���2� ���	"�	�� j��C'  %��D6 - ��	�> Q�G�!2   Q*�> *���  ����5 T5��9�)ºC(   %�������
+�� ���/ @�D 75 20-  ��200  �"��
	 G��� �� ����   75 20-  ��220  �64*� $��� �� �"S Iron Body Bronze Mounted(  
����  "��� ��12. �1%
	 �"'�L (0�� �"�
�-�� �� ����� �,�e�	 J1� 
����  ��"S �� IBBM "4 �� .�"�� ��e�	
	 
	�� j��C' �� ��	"����	 ANSI " �� (. �� ��	� (%�� �T2' IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 [- ��e�	 ���)��	 j��C' ���:, _
y R�:, "��� ���. �	 3-35-1-7  �`' (<4�	 _�T��	 "�1 :  x,	- 
	�� (,1,
�� ��' �� E��'�% _AM�% 
 ��'"+ _- 
	�� (,1,
�� (� 
�-1� ��.�  [- 
	�� (,1,
�� (� 
�-1� ��..  3-35-1-8    �'��� z1C� 3 -35-2 ��	�> Q�G�!2 3-35-2-1   "��� ���)��	 ��e�	 
 �	1' ��'� ��
":' ���2� ���	"�	" �� �"  �.y /�	:   ���/ @�D �4-�5 ^��� G��� �� ���� G��� �� ����   $��� �� �"S  �� M1�4�'1,AIBBMx,	  x,	- 
$��� �4�A (�"� )Iron Body Bronze Mounted   3-35-2-2  
���� ��� �8�! 
 J1� 
	�� 
���� 
	�� �1� �64*� j��C'



 MSS SP 
	�	� ���  (o�"� 125 
 150 
 �
��.  mo���  �"o'�L  (0�o�  c�o�,A ���� �4�A E<S  "4o �� �	1o+ ) 
	�o�  �1 .(   MSS SP (�"� 
	�	� �4�A  ����� 125� ���)��	 �-�e�	 �� ��64*� _A"4� (�2NA (� �1*�� 
 _AM�% 
 �2��'�% (,1, �o2.  ��oT� _A ��1��	"4. _A ��o� 
 _A  
 ��o� _A  ��1o��	"4. _A ���o� _A  
 ��o� ��� ��2� 
  ��o'�  �	1o' 
   �-�oe�	   ��	"o�	 �o� $��� in 2  $o�� ��  /o�	  �
�o%   �	�o0   %�������
+��   �4-�5 ^��� �"��
	 ���� �"��
	  IBBM  �64*� IBBM (<4�	 ��  (� �1= �|�
 
	�� Q�
�� (oo�
	�(oo�"� 
	 �oo4�A )in 2/1 2 
    IPS23347 ) [�S�
	 :(��� 1401 157  
����  ��12. in 2 
 mS1.�� "��� j��C' �� MSS SP-80 
�% ASTM B62� ���)��	 �-�e�	 �
��
	 �� R�:,�
��.  _A��6��� "4� _A"4� (�2NA (� �1*�� 
 ��S ���� ���T� 
����  ���)��	 ��e�	 �� ���:, "��F� ������	 
����  ��12. in 5/2 
 b�$��� "��� j��C' �� MSS SP-70 �1!�� j��C' �� ASTM A 126 ��� B ���)��	 �-�e�	 �� 
� "4 �� (<�.   ������  ���)��	 ��e�	  �� R�:,�6��� �
��. "��F� 
	�� _A Q�
��
�� (� r1��' 
����  MSS SP-80"��� � 
	�� _A 	�L	 "4 ��.  Q�
��
�� (� r1��' 
����  MSS SP-70 "���  
	�o� _A  
 �2��'�% ��T� R. ��2� &��0 ������	 "4 ��.  Q 4� V> Q�G�!2  
��	1' (. (���15 
�`�� �.y �"  �" �� ���	"�	 ���  �
"L7 " ��. ���1� 
$*� x. 
����    ��	"o�	 �o� $���  %��D7 - Q 4� V> Q�G�!2    T1����  )in(  *��/ Q*�> *���  kPa  )psi(  T5��9� ����5)ºC(  4/1  ��2  75/861  ��2/2068  )125  ��300( 20-  ��200  8/1  ��2  8/1378 )200(  20-  ��220  2/1 2  
��%�$�  75/861  ��5/1723  )125  ��250( 20-  ��220  
 
$*� x. 
����  (�
	�"��� 
	 M��� ��1! �"4 �� �`' (<4�	 �"oo  "oo �� .�'�oo�� 
����oo   
 
$oo*� xoo. (oo�
	� IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 3-35-2-3  
���� �1!�� �� $��� (�T��
�% Q'- ��1<�*�� "4*% 
�������. _AM�% �� ���T� 3-35-2-4  
���� �
$��� �� (�"� 
 �1!�� (I1�6' ��2! "4*% 
� 3-35-2-5  ������ ������	 "�1 .  3-35-2-6  Q�
�� M�% �� 	")� &��0 	�L	 3-35-2-7  Q�
�� M�% ��� 	")� _AM�% 3 -35-3 Q 4� V> Q�G�!2 3-35-3-1   �`' �� 
��	1' ���)��	 "��� �� j��C'  �
"L �'"���%:  �	� x. 
 
$*�(�
	�
	 x. 
$*����1�  x.
$*� 3-35-3-2    
 
$*� x. 
���� Throttling �oo#	�= �"oo 



  
 
$o*�  (o�
	� "o��� 
	  �o�  mo��� j��C' NPT 
 �1� 
	��  �o64*�  "o���  " ��.  MSS SP 
	�	� ��� (�"� 125 
 150� (�"�  R�:,�
��. m���  �oF�.��  &o��0   (o�  �1o*�� 
  ��oS  ��o��  �o4�A   MSS SP  
	�	�  (o�"�  �o4�A  �o� ��� �-�e�	 ���
��� ���)��	 �
$��� 
 �64*� 
 ��`4��2� �����  �����o�	  ��o. .  ��1o��	"4. _A ���o� _A  M�o% 
 ��o�  ��<�"�1  (���%.    _A �	 RoI	 ���o������.  ��1o��	"4.  ������	 &��0 "4 ��.   ��o�  ��o2� 
  ��o'�  �	1o' 
   �-�oe�	  �Y�������
+�� ���/ @�D �8�! ����  (�T��
�% �64*�  �"S  �64*�  �"S �8�! ���� (�T��
�%  IPS23347 ) [�S�
	 :(��� 1401 158   n1� ��
��� )OS&Y( "4 �� .�'��� 
����    xo. 
 
$o*� �#	�= "�1  .��e�	 �
��
	 
	�� �1� �8�! "��� j��C' ANSI �� ���3' �A %�� �� �"  �T2' ��1e���	� (  
$*� x.in 2 
 mS1.�� "��� j��C' �� MSS SP-80 $��� �`�T�� ASTM B62���)��	 �-�e�	 � �
��
	 �� Q'- ��1<�*�� "4*% _A ��o6��� "4� _A "o4�  (�o2NA 
����   x.
$*� in 5/2 
 b�$��� "��� j��C'  �o� MSS SP-85 j��C' �� ASTM A126 ��� B� �� ��! 
 J1� �-�e�	 ���
��� �1*�� 
 (I1�6' "4*% ��2! 
� (<� "4 ��.  /�%;! 	� �'�	1� 

� m� m��� �=
�T' "4*� 
 m��� �,1�3' "��F� ������	 �1 .  
����  ��� 125  j��C' MSS SP-80 "���  
	�o� _A  ��1o��	"4. ��� 150 
	�� _A�2��'�% M�% 
 ��T� R. ��2�  ��<� Q�
��
�� 
����  r1��' (� MSS SP-85  "o���  
	�o�   _A �	 RoI	 ���o������. M�% _A ��� 	")���T� 
 �2��'�% M�% R. ��2� ������	 &��0 ���
[� Q�G�!2  
��	1' (. (��1= 
�`�� �.y �"  �" ��  ���	"o�	  ��o�  �
"L8 " ��:   %��D8- ���
[� Q�G�!2  T1����  )in(  *��/ Q*�> *���  kPa  )psi(  �Y�������
+�� ��-1,( 4/1  ��2  75/861  ��2/2068   )125  ��300( �8�! ��-1,(  2/1 2  
��%�$�  75/861  ��5/1723   )125  ��250(  �64*� 
���
 (��C<�  2/1 2  
��%�$�  75/861 )125(  �64*� 
��2� (��C<� 4/1  ��2  75/861 )125( �8�! IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 b�$��� ("��� ��! �	 
 �F�.�� &��0 ��13� �#	�= j��C' �� ��	"����	 ANSI 3-35-3-3    ��   
$*� x. 
 �1!�� �8�! �	 $��� ���13� (0�� c��,A Q' E<S"4 �� �	1+.   3-35-3-4    
���� 125
 �1!�� �8�! j��C' _A"4� (�2NA (� �1*�� 3-35-3-5    m��� ��`4��2� m���� �� m��� 3-35-3-6    
���� �� 	")� 
  
���� ��� 3-35-3-7    Q�
�� _A_A ������� 
 M�% 3 -35-4 ���
[� Q�G�!2 3-35-4-1   �`' �� 
��	1' ���)��	 "��� �� j��C'  �
"L �	�  ��.�1+ (��C<�)��-1,  ��.�1+ (��C<�)��-1,
���
 (��C<�
��2� (��C<�



 �1� �64*� "���  j��oC'  �o�  ��	"���o�	  ��o��L  "o���  z1oH1�  �o�  mo�  Eo*�   MSS SP- 
	�	� ��� 125 
 150� E+�S ����	 
1`,	 Y 
 m��� 
$��� �� �4�'� �	���3� ��,�# ����  (. �� P+  �0�o�     �o� ��o  "o��� ��	��� 150  o�(  ��o. MSS SP-  
	�	���� 125 ) 
	�o�  �"o   �����o�	  �1o (�  (o�"�  ��"oS 
 
$��� m��� �� m��� ��"S �� (�*# m���  �� P+ �0�� �'"��' ��*��0  >oe�   ��	"o�	 �� 
$*� x.in 5/2 
  b�$o� �o�  "o���  ��`4��o2�  
$o���  &o��0  ���1o3� 
 
� ���3�' 
1*0 
  R��o�  
$o���  �o�  �� ��2� B;�+	 F����D�  mo�  ��1o�  ��lb/in2  2/1( ��3� �1 .   "o���  
	�	���� 125  �o� (o�"� �  $o���   ��o   �1o�  �"o�
�-��  �o�  �o4�  
�-1o�  ���)��	 ��e�	 �
��  "4o �� 
	 .   ����o  /o�	 (� 	� "��' "4 ��.  _A ��1��	"4. _A���� 
 _A 
 ��� �1  (���% ��<�.  ���� _A�� 	")� M�% 
 ��� �  M�o% 150 �1  (���% ��<�.   IPS23347 ) [�S�
	 :(��� 1401 159  �"��
	 
	�� �1� �8�! "��� ��1e� NPT 
 
	�� �1�  �� �"  �T2' ��15��	� (%��  "o ��.  �o)L  ��o��L �1 .  ��.�1+ (��C<� 
����  in 2 
 mS1.�� j��C' "��� -80 �"  
 �1!�� �8�! j��C' �� ASTM B62 �� E+�S �"��" �� 
	. ����  /�	 "��� ��*��0 �� �4�'� �	���3� "4 �� (� 	� 	� "4��' )�� ���L (,1, (<F  (. 
	�	� �2.��� 150     �o� ��o  "o��� ��	 ��.�1+ (��C<� 
����  in 5/2 
 b�$��� j��C' "��� -71 �{��# �� ��	��   "o��� E�A��� 175 FM  "o����  �"o �� ASTM A126� ��� B� E+�S ����	 
$��� m��� ���)��	 �-�e�	 "4 �� �64*� )/�	 ����  "��� �� ���'� (. ��  .(  
����  �1� (��C<� �� 	"5 (� mF� 
���
 ��   ��	"o�	 �� 
$*� x. (��� 
�-1� �� ��"S 
 ���)��	 �-�e�	 �64*� ��  ��`4��o2� ��	"� �"   
$.�')�1� �� 	"5 (
	�	� ��� 
�� 
$��� 
�  "4 �� �28�! .����  "��� 
�1= �#	�= "�1  (. "��� �A "�	1�� � �kPa  72/1 �� kPa 45/3 )lb/in2  4/1  �� 
����     ��	"o�	 �o� 
��o2� (��C<� in 2 
  moS1. �o�  "o��� j��C' �� ASTM B62 
1`,	 �� ���	 �� (�
	� �
	  ��o m��� 
$��� �� m��� ��1*�� ��@!"�"6� 
 ���)��	 ��e�	 �"6' 
 �4�'� 	� �� ��,�# (. ��  �� P+ �0�� �'(� 	� "��' Q�
��
��  (� r1��' 
����  MSS SP-80 "��� 
	�� _A 	�L	 " ��.  _A �2��'�% M�% 
 ��T� R.  "��� ��2���� 150 �1  (���% ��<� Q�
�� 
�� MSS SP-71 "��� 
	�� _A ��1��	"4. _A���� �2��'�% M�% 
 ��T� R. ��2� &��0 ������	 "4 ��.  Q�
��
�� "��� ��.�1+ 
 
���
 
����  ��� 150 IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 3-35-4-2   ��e�	 �"�� ANSI �� ���3' �A �( �� �"  �T2' ��15 (�T��
�% ��2� ��	� �1 3-35-4-3   ��.�1+ (��C<� 
���� (�"� $��� (�T�� 
�% �" 
	�	� ���)��	 ��e�	 �"�� �' "4 �� (� 	� 	� "4��'�1  (���%.(  3-35-4-4   ��.�1+ (��C<� 
���� (��'��
�� (,1,�2. �{��# �1!�� �8�! j��C' �� 
$��� 
 ���)��	 �-�e�	 �"6' 	� (� 	� "4 ��.( 3-35-4-5   
����  
	�	���� 250� (�"� (��� �#	�= ��N R*�	 ��	"� 
�-1� ����$� �� �4� ��� 
 (��� "�1  ."��� �A 3-35-4-6   
���� (�T��
 
�% �1!�� j��C' �����$�  (`��"��	� m��� "��� ��*��0 >e� �"6' 3-35-4-7   Q�
�� �� 	")� M�% &��0 	�L	 3-35-4-8   
	�� _A 3-35-4-9   Q�
�� ���. _A�2��'�% M�% 3-35-4-10    Q��/Q�
��



  ��o�  ��o2� 
  ��o'�  �	1o' 
   �-�oe�	 T1����  )in( 2/1  ��2 2/1 2 b�$� 
�� �8�! �1� �	 "4 �� .
����  
�
��� ��	� (%�� �T2' �"    �1o� �	 �o�	     (��oH �
"o� 
��o. ��2� 
	�	�kPa 1034 )lb/in2 150( �"��"4 �� 
	.  MSS SP     (��oH �
"o� 
��o. ��2� 
	�	�  �&���	 m� �"4*% 
��SA 
  �-�e�	 ��� ��2� 
 
 �'� �	1' "���   �o� j��oC' j��C' �� ��	"����	 ANSI ��  ��	"����	    IPS23347 ) [�S�
	 :(��� 1401 160  Q*��=& Q�G�!2  
��	1' (. (��1= 
�`�� �.y �"  �" ��  ���	"o�	  ��o� �
"L 9 " ��:   %��D9- Q*��=& Q�G�!2  *��/ Q*�> *���  kPa   )psi( ���
+�� �Y����  )ºC( 1/1034 )150(  ��.	"#200 1/1034  ��2/2068  )150  ��300(  ��.	"#200  �� 
�
���  �C0in 2 "��� jF= ��	"����	 NPT �8�! �1� �	 "��� �� j��C' ANSI �� ��	"����	 ���3' (. �A �� ��	� (%��   
�
���in 2 
 mS1.��     (��oH �
"o� 
��o. ��2� 
	�	� �R����' 
1`,	 �� �3��' �
"� /N
�
��. 
 
�)��	 �"��   
�
���in 5/2 
 b�$��� j��C' "��� MSS SP-70 175(  �	 �1� 
�
��� /N
�
��. �"  �� (�"� (��� �&���	   �����, Q�G�!2 Q�   
��	1' (. (��1= 
�`�� �.y �"  �" �� ���	"�	 ���  (�	
�!
	 �64*� �� �1� �<�2,�� �� 
���
 "��� j��C' ��	� (%�� �� �"  �T2' ��1e� "4 ��.   IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 3 -35-5 Q*��=& Q�G�!2 3-35-5-1   �`' �� 
��	1' ���)��	 "��� �� j��C' �
"L ���/ @�D �8�! �64*�   3-35-5-2   
����  in 2/1 2 
 b�$��� "��� �64*� "4 ��.  3-35-5-3   
����  (�"� �� "��� 
$��� �� �R����' 
1`,	 3-35-5-4   
����  kPa 1206 )lb/in2 175 ���)��	 "4 �� �64*�.  3 -35-6 �����, Q�G�!2 3-35-6-1   �`' �� 
��	1' �
"L 10 " ��.  3-35-6-2   
����  G4*� ���3' ��	� (%�� �� �"  �T2' ��1e�



 T1����  )in( *��/ Q*�> *���  kPa  )psi( 2/1 2 ��%�$� 
 1034 )150( b�$���   j��oC' "o��� MSS SP-67 ��� B "4 �� .����  /�	 "��� �� B;N �4�A &��.	� �� E.
�  &o<�� ) (o�  �o2. _A  �1o��	"4.(�  R�o�	  
�-1o�   
���1�	�!	 �'��	 "��� 
	�	�  &o�0  
	�o� 
	�� ��	"�	
�� in 6 �� in  24 "4 �� .  (� M�<:��	 (�"� �*��<�  ��	 ���� �<���'14!/�<�,
�"�� 
 ���� "4 �� . 
�'� _A �o2��'�% M�% 
  ��oT�  Ro.  ��o2�  &o��0 
	�� ��2� ��T�  ��Fo 	  kPa 1034 ���+�� �� 
� (<� �	 (�"� 
$���  j��oC'  �o� /��2���% 	��� �� ��1*�� 
��  
�1o�1*� (���  
�-1o�  �o�  Eo.
�  &o�4�
  
�o��)��	 �
�� 
	  
	�o�  ��o2�  ��oT�  ��Fo 	 400(  ���+�o� ��  (o�  �	 (o<�  (o�"� �M
�. /��2� ��o%     	�o�� �o� ��1o*�� 
�o� 1-Tetra Fluoro Ethylene  IPS23347 ) [�S�
	 :(��� 1401 161   %��D10 - �����, Q�G�!2Q�  *��/ Q*�> *��� ���
+�� �Y����  )ºC(   �	�  1/1034 5-  ��110  �� ��%�$� �1�
���
    (�	
�!
	 �1�  �<�2,����  ��	"�	 �� 
���
in 5/2 
 b�$� lb/in 200( (�"� � ��"S j��C' �� ASTM A126 ��� �'1�1' /*��	 /*�!
�! 
� �	 (&��0 ���13� m��� �4�A �'1�4�'1,A 
	�� 
����   >oe�  �"o  ��  (o,1,  �o2. 
�'1��-	 EPDM (�*#
	 (�	�	 R��	 "�1 . 
���1�	�!	 6 
 
���1�	�!	 �"��
	 
	�	� "��� �`��2� ��301' 
	�� /� 
 ���)��	 r��� 

� ����� (,1,�2.�� �� (. ���L �� "�1  &e�' 
 �" .  
����  
���`*�I (�	
�! 
	 �' "4�	1� ��<���<,	 �<���'14!  "��� ���`*�I �	 ºC 9/28-  �� ºC 6/65 " ��.  (�	
�! 
	 
	�� _A ��1��	"4. _A���� _AM�% 
 ��� ��� 	")� _A  �,	�   �!1� in 1 
 ��<S1. "��� 
	�	� 
���)��	 �
��
	 
	�� (��H �
"� 
��. ��2� kPa 2758 )lb/in2 400( ���+�� �� ��	"����	 �� ��,1�3' [1� �6��� �� E.
� �M
�. /��2� 
 ��13� _A���"4� (0�� 
 ��2� ��	 �� �%"�.�� "H (���   �!1o� in 4/1 1  �o� in 2/1 2  "o��� 
	�	�  
�o��)��	 150( � (��H �
"� 
��. ��2� kPa 2758 )lb/in2 400 ASTM B62� ��1!  ��,1�3' [1� �6��� �� E.
� �M
�.                                          IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 ���/ @�D �4��. 
�-1� �� ��"S   3-35-6-3   
����  
	�	� kPa 1379 )lb/in2 
�'1��-	 EPDM  )�'1�1' 
�4���	 m��� $��� �'1�4�'1,A ����$� 
 _A
��"4� 
�'1��-	 ��	"�	�� 
in 2 ��  in6 ����  /�	 "��� /� 
 ���)��	 r��� 

� �� �	�1� "�1  &e�' 
 �" 3-35-6-4   
����  
���`*�I P�:' 
��.  "��� ���`*�I Q*�35��- 
����  (�	
�! �' ������	 "4 ��.  3 -35-7 Q�G�!2 3-35-7-1  
����  )lb/in2 150( � (��H �
"� 
��. ��2� ASTM B62� ��1! ��	"����	  /*��	)TFE(1 &��0 
 ��13� "4 ��.  3-35-7-2 
����   kPa 1034 )lb/in2 150 
$��� j��C' �� ASTM B62                                                



  ��o2� ��	 �� �%"�.�� "H 
  (�o��  
�-1o�  �o�  Eo.
� M�% �2��'�% 
 ��T� R. ��2� &��0 ������	 j��C' �� �	1' (��'��  (o,1, �o2.  (o�	�	  "4 ��.  176)ºF 350 (
 ��  P�	�o   �
"o�  "o��� ºC 232 )ºF 450( 
 ��  P�	�o    (��'�o�  �o�A  �o�  �	�1o� 
�o� mm (��'�� ��T� 
 ���� �	1'  �(:�o5  ��	"o�	 �#��' (:�5  �o��. "��� �	  ��o)S  �o�	��  "�1o  . 
	�o�  $o���  ���o.  �o5�4I �4���! 
	�� ���5 �1� Y (�	�	 "�1 .  (�"� ���"S (`��"��	� (:�5 �8�! �� �� 
	 ��64*� (�"�  ���"oS  �"o��	")`� 
	�� ���I	 ��2�    (o�"� �o� "o��� R.   v��o+ �	  $o.�'  $o)6'  (o�   &o:'  IPS23347 ) [�S�
	 :(��� 1401 162  &��0 
 ��13� _A���"4� (0��  ��o2� ��	 �� �%"�.�� "H  
	�� _A ��1��	"4. _A���� _A��� 
 M�% ��� 	")� _AM�% j��C' 
	 �� ��	"����	 NPT " ��.  �I	I ���� I���>  &�1. 
�
�
 ���1  (�	�	 ���5 "��� ���	1� ��A 
��.  "��� ��	"�	 �� j��C' r1C+ (,1,�2. �� 
�)��	 j��C' ���0 (� (�	�	 ��.	"# ����{ ���5 �� &0	"# ��	 ��2� 
�� �1� Y "��� �� 
� ��� ��2� ��� "�1  (��	:  862 )psi 125 (
	�� 
�������. ��2� /���!�  1724 )psi 250 (
	�� 
�������. ��2� -��.  ���
":' �'� 
	�� ���I	 ��2� R. �� 

� ��T� "��� ºC 7/176 º 150( " �� 
 
	�� ���I	 ��2�  -�o� 

�  ��oT�  "o��� ºF 150( " ��.  "��� ��:�5 �*�1' �1� �	 ��  �1�  �-1�����$� 304 
	��  36 )in2 233 ("4 �� )
	�� �	�1�

� 
��� (��'�� �"���� 
	 "���� �"  "��� &��0 �1F0 " ��(. �#��' (�*T� "��� �8�! (� ���5
�� �1� Y 
 
"F� $)6'  "�1o �8�! ��-�� 
	�� ���5 
"F� 
 �-�e�	 �64*� �4���! 
�� in 2 
 mS1. �� "��� 
	�	� 
���)��	 �
�� �
	 (�"� (� (,1, ��e�	 &:' "4 ��.   
in 2/1 2 
 b�$� �� "��� 
	�	� 
���)��	 �
�� �� 
	 v��+ �	 $.�' 
 $)6' (� ��e�	 &:' (,1, "4 ��.   
in 2/1 2 
 b�$��� �� 
�)��	 >, � 1L (� >, 
	�� 
�% ���40� (`��"��	� (:�5 ��! 
 ��)'
	 �� (�*T� IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 
�1�1*� /*��	 )TFE (&��0 &�4�
 "4 ��.  Q*�35��- �!1� 
����  �' "4 ��. 
���)��	 �
��j��C' 
	 3 -35-8 �I	I ���� I� 3-35-8-1   &�1. 
�
�
 �� 3-35-8-2   ���5�� "�1  .���5�� "��� ���0 3-35-8-3   ���5
�� x,	- ��2� 
��. kPa 862 _- ��2� 
��.  kPa 1724 3-35-8-4   ���
":' (��H "��� ºC 6/65 )ºF �
"� (��H ºC 6/65 )F 3-35-8-5   "��� ��:�5 2/1)in 64/3 (��cm2  �	�1� 
 (�51� 
1`,	�"���� 
	 �#��' (,1, " �F�.  3-35-8-6   r��� (�*T� (:�5 "��� E 1! �8�! 3-35-8-7   ���5 
�� (�*T� 
$.�' $)6' (� 3-35-8-8   ���5 �� 
 (:�5 �� �8�! (�*T� v��+ 3-35-8-9   ���5 �� 
 
�-1� /��. (�T��
�% ��e�	 (,1, "4 ��.  



 >, (� >, 
	�� ���I	 ��2�  "��� -�� �� v��+ (�*T� �	  $o.�'  $o)6'  (o� z�= �	 "��� 
���  (� ���	� (�"� ��"S &<  ��@! 
�'1��-	 EPDM "4 ��. /�	 ���5 ��   	"L �� ��! R�O4�"4 �� �"�1  . �oC0 j��I �"  ��	 ����C'  (�o 	�  "o �� . "�� 1��.  
	�� Q�
��  ��o2�  /���o! 
   �o���� ���.1� z1C� /��2�  
$o*�  (o�  $o*� �	1' (,1,
	 (. ��  >oe� �A  �"o  �	$*�  �o�N  (��o2' 	�  	"oL  "o4. .  /o�	  (��'�o�  a��o'  
��%1o*L  "o44. )  /o�	 >e� �' "�1 .(   ��	"o�	  �o� 
in 4/1  �o�in  4  
��o<�A  "4o �� .  �-�oe�	 /o�	  /o<�'  �o�	 
���oo  )"oo��� (�Foo  (oo� mFoo�  
	�	  ��.	"o#  B	�o:�	  (�o51�  �"o  /�	  ��	"���o�	  (o� ��1o5  ��o2S ANSI� ASME 
 MSS  o'�A�1  "�1o  .  BSI� NF 
 JIS &��0  �1oF0  "4�o�� . P�1� ������
��  �
��o3�	  ��o2S 
  IPS23347 ) [�S�
	 :(��� 1401 163  �� 
in 2/1 2 
 b�$��� �� 
�)��	 �1L ��	� �"  >, (�T����� 
�% 80� (`��"��	� (:�5 ��! 
 ��)'
	 �� "4 ��.  �� 
in 2/1 2 
 b�$��� �� 
�)��	 z�= �	 "��� 
��� �1!�� ���)��	 ������� �4�*!1. ������ �� � 	
 
�'1��-	 kPa 862  )psi 125 (
	�� 
�������. ��2� "4 �� R..  "��� M
�. ��
"�	 
�-1� �)' ��"  ���-1, (�*# 	"L �L��+ (,1, �� v��+ �	 j��I �� (,1, ���L (. (,1, j��I "�	1�� (���� x.��� ���	1�� �� x�� 	� (��1= &'�. "�� 1�� �-�e�	 "��� �)��	 �
���4�A 
	 E<S�� �	1+ ��� 150 
	�� ��2� -�� J1��	 
 E  �3*H �� �-�e�	 �!1� 
 ���.1� "4 �� 
	.  �-�e�	 
�m���<,	 "��� �� �-�e�	 ���)��	 >��4' 
	�� �	1' �� �64*� ((�	�	 �1  (. /<�' ��	 (��1= ��1' �	$*� �%��1+ 	� x01�' ���. 
 �	 &�I  �<��	1,�o% ��  (��'�o� (,1,�2. m2+ &�F0 �	 ���% 
	1� ���2� 
 �;+ >e� ��15 �(H�I �-�e�	 _A�
 
� mo���<,	  "o��� ��  ��	"o�	 ��6��� �� E.
� m���;!1'�� ��4+ 
  �o�N  �"o��1+  "4o �� (� �
�� (� �
�� ��
�� ��N 
���  �� 
���  "4 ��.  ��1oo5 ��oo�� �� (oo,1,�oo2. �oo4:4'��	
 �oo4�*!1. 
���oo Victaulic77, Grinnel �� (��2' " �� (
 ��� �4� �' �� "# &�:� (� 
	�	 " �� �4�*!1..  Q�G  ��	=C�I	I��G �Y���� � p�4��G   �-�e�	 "��� �	 �O� ��FC�	 �� ��eT2' �.y �"  �� /�	   ��"o. 
  
����	"���o�	  &o��0  	�oL	 ASTM� ANSI P�1� 
����)� �F�3' /�� �**�,	 &�F0 �	 DIN� BSI  �	"��+ "���� �1 .  �	1' M�+ "��� ��'	$,	 ASTM 	� ���
A�� "44. 
 P�1�  
 m��1�	��,
	 E 1! ��	� "�1 .  IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 3-35-8-10  ���5 �� �� (�"� 
�-1� /��. (�T�� ��e�	 &:' (,1, "4 �� 3-35-8-11   ���5 �� �� E<S �	1+ 
 �1!�� "��� �� ��� 40  �� kPa 3-35-8-12   ����� �*+	� "��� �� �C0 �L��+ �C0 �L��+ "��� "�	1�� 3-35-8-13   �-�e�	 250 
	�� Q�
�� ��2� 
$��� �� �$��	1,�%"4 �� 
	 3-35-8-14   �-�e�	 ��	 )��8�! ���:, �� �-�e�	 "��� "4�	1�� �%��1+ �� �-�e�	 (��'�� (,1, 3-35-8-15   �� ��15 
�-1� ��  
$}'��6��� �-�e�	 ��1e� (� �
�� 3-35-8-16   �� ��1oo5Victaulic77, Grinnel�"���� 
	�� �� " �� �4�*!1. 3 -35-9 ��y��Q�G 3-35-9-1   (,1, 
 �-�e�	 ������  �"o  
  �o:� '�A�1
�� M�6�	 �"  P�1� ��	1% �4� "��� P�1� 3-35-9-2   �'��� �	1' (����'�
	 ��	�%1��	� 



 (,1, �� "���  j��oC'  �o� ASTM  �o� 
�	�	
�  
��o3�	  "o���  j��oC'  �o� ANSI  �o*+	�  (o,1, �o� 
  �-�oe�	  "o���  "4o� E 1! ��.1!	 "���� �"  ��	� "�1 .  �O��:' "�1 .  ��� ��	"����	 40 "4 �� 
  (o,1, 
�o�  ��� "��� ���I� �1 :  �1� 1� PVC 1120.�  � 
�)��	 �T�  ��ANSI B36.19�  �  ASTM D2396�  ASME B36.10�  ASME B16.4  �o� ASME B16.5  �o' "o�	1� ASTM A53 '�A�1 "�1 .  �%��1+ ����C' (� 	� "4 ��.    �-�oe�	 "���  ��o)' ��1o��' �o� 
	  "�1  .��e�	 (� �	$�)6� 
 �-�e�	  ��	"o�	  
�o�  �o�  �oC0  �o��. �	 mm 65   1 - Fiberglass Reinforced Plastic  IPS23347 ) [�S�
	 :(��� 1401 164  
�� "�,1� 
	�� (�$6� 
 &�*:� �	1' 
 �'�TH ��	1�� (,1, �A " �� 
 
����<�
� r1��' (� ���3�	 &<  
 
�	�	
� 
����	"����	 ���3' "4 ��.  
��	1' (. E 1! ��.1!	 ��1' ���� ���	 ���0  �o*+	� (�51� �"���� �� �'�TH mm  10 �� mm  12 E 1! z1C� �*+	� 
 �L��+ "���  j��C' �� �
	"L1  
2 �O��:' ��>  (,1, 
�� ���� 
 �$��	1,�% �� in 10 "��� 
	�	� ��
 ��� ��	"����	 j��C' "���ASTM A-53 (L�� B "4 ��.  
��	1' (. �	1�	 �`�� (,1,�� ��1' ���� ���	 ��	"����	 ��� �*! &�4�
 "�	�*. )PVC(� ASTM D1785� ��� 80� �1� 
�-1� 
�� ����$�� ASTM A312 �1� L 316 ��� �s10� ���' 
�� �1� K �� L� ASTM B-88 �22. M�� �� �T�� �<���;! 
�� ��1�� �"  �� 7;%�F��� )FRP(1 �ASTM D2396  �"  ��	� &<  �"  ��	� &<  �� �
"� ����B36.10 
	�	� ��3�	  joFC4'  �o� ASME B16.3� ASME B16.4 �2��- 
�'� �"���� " ��.  "��� jF= 
��
�� �.y �"  �� ��	"����	 ASTM A53 �-�e�	 "��� �� (�F=
"4� (,1, �	 �O� ���2� �'� 
 �%��1+ ������ �� ���3� _1*C' (,1, ��2. ����  
 �-�e�	 "�1 .   �� (,1,
�� 
�-1� "��� �� "# ��<'	 �1L ��	� "�1 �C0 �� 
�� mm 65 
 b�$� �� 
 �64*� 
	��  �'�o��  ��	"o�	                                          IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 3-35-9-3   (�
�
�� 
����	"����	 ���3' �A PF��' �� 
����	"����	 3-35-9-4   �� 
��	1' ��;� �"  
 jF= (�51� 3-35-9-5   �'��� z1C� 3 -35-10 �I	I��> 3-35-10-1   �'��� (,1, in  12
 b�$� �� j��C' "��� 3-35-10-2   �� 
��	1' x,	- 
	�� (,1,
�� �*! _- 
	�� (,1,
�-1� 
�� [- 
	�� (,1,���' 
�� �- (,1, 
	���<���;! 
�� �- 
	�� (,1, 
�-1�  �"  ��	� &< v- �"S E<S�	1+ 
	�	� j��C' �� (L��
"4� �2� 3-35-10-3  (,1,�� "��� 3-35-10-4   �	1' �-�e�	 3-35-10-5   
	�� ������ �64*� ���. >e� "�1 3-35-10-6   �-�e�	 "��� 
	�� ��	"�	 �C0 �� 
�� �"��
	 "�1 .                                                  



 ��3C0 
�-1� �� �4�A �� G4*� ��  "o��� "4 �� .G4*�
�� 
�-1� (�  $oL  z1Co� :�L��D� j��C'  �����)�   �
"oL11 �	�
� ��	
� � ��������5  )°F (   *�����!�!/  Q��5 *5)Psig( @�D  �"S  250    125  ��	� &<  Q'  250    200  PVC   75    CPVC   150    PB  160    $*�  160    ��	� &<  �-1�  250  400  ��	� &<  �-1�  250  250 �"S  250  175 �"S  250  400 MI  /�A ��  E<S�	1+  230  300 PB 160    �"S     90   IPS23347 ) [�S�
	 :(��� 1401 165  �-�e�	 /�� (,1, �2.�� 
 �����  (*� 
�� �/N
� ���� ��3C0 �"4 
�� M�6�	 �1  .�'��� ��!�� "��� �$��	1,�% "4 �� "�1 .   (� ��	"�	 
 �����. �Q�
�� �1� q,�e' (,1,�2. :�L��  -  Q��/ �G�!2 � �Y���� ��I	I 5�/*�>�����& �	�
� ��	
� � ������     01�    %���� �	�  %����  T5*  @�D (  ��	"����	    �"��
	    125  �"S �T� Q'   �1�L  R�:,  
��. �
$������:,    ��	� &<  Q'  ���80  
�	"%   ���80  PVC   ���80  
�	"%   ���80  CPVC     SDR-11  ���	�# _
y      PB �L1'    A53 B ERW ��	"����	  � 1L  ��	"����	     ��	� &<  �-1�   �64*�  150   ��	� &<  �-1�   �64*�  125  �"S   �64*�  250  �"S   
���      MI E<S SDR-11  ���	�# _
y    PB (  ��	"����	   �"��
	  125  �"S IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 3-35-10-7  �-�e�	 j��C' �� (�51� 
�� �"4 
�� � 	
 "��� ���
$�'A "�1 3-35-10-8  �� (L1� " ��.   %��D11 -  5�/*�> �I	I 5�	�   _A � ��% ��	"�	 ��in 2  
��<S1.   �-1�)cw(�T� Q'PVC   CPVC       PB  5/2 ��  in 12 in             A53 B ERW Steel     PB   
 ��T� �-1�)cw(



 ��5  )°F (   *�����!�!/  Q��5 *5)Psig( @�D  E<S �"S�	1+   90  E<S �"S�	1+   100  E<S �"S�	1+   125  E<S �"S�	1+   200  E<S �"S�	1+   250   ��	� &<  �-1�    250  ��	� &<  �-1�    200  �"S    100   ��	� &<  �-1�    700   ��	� &<  �-1�    500  �"S    200   ��	� &<  Q'      ��	� &<  �-1�  75  350  ��	� &<  Q'  75  250  �"S    75    PB   75    $*�      ��	� &<  Q'  75  350   IPS23347 ) [�S�
	 :(��� 1401 166      01�    %���� �	�  %����  T5*  @�D  �"��
	  150  E<S �"S ERW Steel   ��	"����	  �"��
	  125  E<S �"S  �"��
	  150  E<S �"S ERW Steel    ��1���"  �"��
	  250  E<S �"S  �"��
	  300  E<S �"S ��	"����	 �1L  ��	"����	   ��	� &<  �-1�  �64*�  150  ��	� &<  �-1�  �64*�  125  �"S ERW Steel    ��1���"  � 1L    �"  ��1��     ��	� &<  �-1�  �64*�  300   ��	� &<  �-1�  �64*�  250  �"S   �1�L   �� K ���:,     ��	� &<  Q' SML Steel  ��	"����	    � 1L    ��	� &<  �-1� �T� Q'   �1�K     
 
$��� R�:,�6���    ��	� &<  Q'  &<  /�A��� 50    MJ   MJ   �"S SDR9, 11  ���	�# _
y      PB SDR 7,11.5  �L1' ��e�	      �T� �Q'   �1�L  
 
$��� R�:,  ��	� &<  Q' IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 5�/*�> �I	I 5�	�   �"�,�`S ����	"�	   in 2  
��<S1.    A53 B ERW Steel     A53 B ERW Steel       
 ��T� �"�,�`S ����	"�	    in5/2  �� in  12    �-1�      A53 B ERW Steel       ��F'  �T� Q' �4�'����  Through 12 in. A53 B SML Steel�T� Q' �4�'���� Through in.     &<  /�A��	�  PB       _A�T� �Q'  



 ��5  )°F (   *�����!�!/  Q��5 *5)Psig( @�D  �"S �$��	1,�%  75  125  �$��	1,�%�  /�A E<S�	1+  75  125  PB  75    $*�  75     m��o�;!ASTM D1785   �1o� RUPVC   ��� �$��	1,�% �� in   2 "��� �	 �-�e�	 �"��
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����	"����	 ASME B16.3, 16.9, 16.11 EN 1092 ASME B16.5 ISO 7005-1 ASME B16.15, B16.18, B16.22, B16.24, B16.26 EN1254, ISO 2016  �	��	 �*' ��	"����	 �	��	 �*' 
����	"����	 ����  12753  
13251  ASTM F1974 ISO 21003 - �	��	 �*' ��	"����	 �	��	 �*' 
����	"����	 ����  12753  
13251  ASTM F1974 ISO 21003 - �	��	 �*' ��	"����	 �	��	 �*' 
����	"����	 ����  12753  
13251  ASTM F1974 ISO 21003 - �	��	 �*' ��	"����	 �	��	 �*' 
����	"����	 ����  12753  
13251  ASTM F1974 ISO 21003 - �	��	 �*' ��	"����	 �	��	 �*' 
����	"����	 ����  12753  
13251  ASTM F1974 ISO 21003 -    IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347   %��D %���� � �I	I @�D  ���� 
�-1� (,1, ) ��in  6( ���� 
�-1� (,1, )�	 E�� in  6( ��' (,1,  ) �� in2( mF2' /*��	 �*!  m� (�-   ) PEX(  -�� �'� /*��	 �*!  m� (�-  
� �1�  )PE-RT(  �	��*. "�	�*. &�4�
 �*!(�- m�  )PVC-C( mF2' /*��	 �*!- M1�4�'1,A-  /*��	 �*! mF2' (�- G4!  )PEX-Al- PEX( -�� �'� /*��	 �*!- M1�4�'1,A-  �'� /*��	 �*!(�- G4!  
� �1�  )PERT-AL-PERT Type 2( 



 �[!��[� ��<!&x�(   0�o)�"�4�( �	��	 �*' ��	"����	 ����  3363  EN 1171, DIN EN 558 ANSI/ASME B16.10 JIS B 2031 EN 13789, 1092 ANSI/ASME B16.10 JIS B 2031 �	��	 �*' ��	"����	 ����  4071  EN 16767 ANSI/ASME B16.10 JIS B 2031 ANSI/ASME B16.10 ANSI/MSS SP-80 �	��	 �*' ��	"����	 ����  4841  EN 593, 1503 ANSI/ASME B16.10 E 1!���  �	1o� 
  ��o�*3�'  �F��oL  &��<� 
 "���� �1 .  ��T� "��F� ��2�� �	 05/0 " ��.  ���� (,1, �2. �"�,�`S� (,1, �2.  ��o% ��� " ��.  
	 ��� 
��(��� �� a��' ��T� * /   IPS23347 ) [�S�
	 :(��� 1401 174   %��D19 -  �Y3�!2 @�D�����&  �[!���!G)�[!��[� ��<!&x�5*����+&�  5Y	�)�"�4�(  @� u�!I3)T��5Q�( �	��	 �*' ��	"����	 EN 1984,1503, DIN EN 558 ANSI/ASME B16.10 JIS B 2071 EN 12288 ANSI/MSS SP-80 JIS B 2011 EN 13709 ANSI/ASME B16.10 JIS B 2071 ANSI/MSS SP-80 JIS B 2011 �	��	 �*' ��	"����	 EN 13709, 16767 ANSI/ASME B16.10 JIS B 2071 EN 12288 ANSI/ASTM B16.24 ANSI/MSS SP-80 BS ISO 7121 ANSI/ASME B16.10    �	��	 �*' ��	"����	 EN 593 ANSI/ASME B16.10  Q*�> �I	I��>  �'��� �	1' j��I �	 (*�L �.	c��� E.
���� >�S��� E 1! �C+ ��	�� �� E�A
�1� (F��
"4� "4 �� �" .  �'��� '�A�1
�� ��2� 
 ��2� "��� &F0 �	 ���I	 j��I j��I "��� �� ��	�� E�A M
��' " �� .
��@!y1�� a��' ��T� 
	�� (��'�� 
�� 
�'� /���! &�F0 �	 (,1, �2. _A���� �2. "��� j��C' �� ��'	$,	 NFPA 90A 
 ��	"����	 ���  8-�5 *5 Jl��0�=+-�&:    �%��1+* :  �	�1����
$�	 / *  
 M
� * /  �'1�4�'1,A  µm 170  /m����' m� �-1'  /(S��! (2�  
	 IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 %��D �!2 �	�   @� u�!I380 ��12. 80 x.
$*�  80 (��C<�  
�
��� (�	
�!
	  3 -35-14 r��CQ*�> 3-35-14-1   �'��� "��� ���)� �"  
 �C+ ��	�� �� 3-35-14-2  �'��� 3-35-14-3  j��I 3-35-14-4  
	�� ���F' �	1' j��I (,1, �2. VI�- �I	I  8-�5 *5 Jl�� - (,1, :�-1� �4��./ * - �O��:' �� ��	�� �%��1+ - �	1' j��I :�*! �	�1����
$�	 - a��' ��T� :(�- �
	 
 ��1�� :E 1! �'1�4�'1,A



 * /   (
 ���
$�'A t��:' * /    �<�,14�(� E 1! (�,
	 M�- ����.  SS316  (o�  �	1o4I  �o{��#  �<���o<'  �o�
��� 
 (,1,�2. ���T�  �	1o'  j��oI  "o���  �*!  �	�1���o�
$�	  / 
�'1�o�-	  /    (oo� ��ooF' �oo2.oo8���.
�oo�4�	� ( �1 ":   IPS23347 ) [�S�
	 :(��� 1401 175  0�=+-�& ~*�- *5 Jl��:    �%��1+* :  �	�1����
$�	 * /  
 M
� * /  �-1' m�  /(S��! (2�  
	 ��� 
��(��� �� a��' ��T� * / ��
��� :�-1� ����$� L 316 )�'�TH 4/0 �*�'��' ( ��  (*)�';I
�	@% �" P�1� "�	 ��<����! �!  /���)� "�1 .  j��I _�T��	 �"  (���15 ��� " �� )M1� (2� 
	 �� M1� �<�,14� �1L
 M1� ����  ��	 
�
�H�-�e�	 _A
"4� "�1 .  P�	�  ��N ���#�
	 �'�	1� �	 E 1! �'1�4�'1,A (� 
�L SS316 
	�� (��'��
�� �� 
�'� -�� &�F0 �	 (,1,�2. _AM�% 
 
	�� (,1, �2. _A��� 
 ��� 	")� M�% �	1' j��I "���   �oo� (ooC�	� ��(��'�oo� j��ooI 
�oo� (oo,1, 
��oo.   (oo� ��ooF' �oo2. ASHRAE  (3L	�'�1 .  �w��W �I	I��>  &���
 �{��# (,1,�2. (���15 ��� ���
"4� �'�1 ��! B�C3�	 &��0 
��  R���� ��� �15 (� (. �=��F�	 ��e�	�' 
"4�"�1 :  )�
�� �� �64*�
	(�   ��	�-1, �	�-1,
� (01=
�
�	��  IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 d- �I	I 0�=+-�& ~*�- *5 Jl�� - (,1, :�-1� /��./ *  - �O��:' �� ��	�� �%��1+ - �	1' j��I :�*! �	�1����
$�	 - ��T� a��' :(�- �
	 
 - ��1�� :m����' �-1' m� - �{��# �<���<' ��
���  Q*�35��1- 
��	1' (. ��  Q*�35��2- �%	 �	1' j��I  Q*�35��3- �� ��15 �1L
  Q*�35��4- 
	�� P�	� ������	 ��..  3-35-14-5  
	�� R2! �4� "4 ��.  3-35-14-6  
	�� R2! �4� " ��.  3-35-14-7       �oo� (ooC�	� ��ASHRAE Refrigeration (SI)3 -35-15 8��&� �w��W 3-35-15-1  �	1�	 &���
 1 (��e�	�"4����! B�C3�	 &��0 
�� 2 (R���� ��� �15 (� (. �=��F�	 ��e�	x,	- �1� m� 1:' 
�) _- ��' �)��	 �1��    [- �1� &e�'��	� m� �- �<���- �1�.  



  ) in2 �� in 24(  �1oL1'  o ��4" 
 �	�FL �.�# "4S  �o)L
  �
�1o:' 	"5 
 r��F�	 ���'�% ��  
�o������.  ��!"��� �� (� &<   �o��  �1oL1'  ��{��# ��
��� �� �����1� ����  Q4oL  �4*�o   
$o���  �o�  �4*�o  (,1, ��'  ��%��o'  
�o��)��	  ��o�1. � 1L �-1� �4��.  ((� 
�L 
���)��	 ��e�	 ��%"���� /�6�	�=��F�	 
��( ����" 
 (�+�� 
"4� (F4!��1. ���2� �� (�1���
�� ��� �-1� Q4L �	 (�1��� �	1' ��$� AISI 321 �� AISI 347   �o� 300 �'� 
 
ºC 450 "4 ��.  mm 16 )mm 13   
 R.	�o� ��mm 3  $.�' P+ B�= �� �	 (   (o�
	� ���o6��L mo� 
 
	  IPS23347 ) [�S�
	 :(��� 1401 176  =��F�	�    &��0 B�C3�	 �!1�  
	�� (,1,�2. �	����   ��e�	�"4����! B�C3�	 &��0 
��   �1� ��e�	 "��� �� ��	"�	
�� mm 50 ��  mm 610  
 P+ (,1,
�� �:� ��2� >e� "���% (. 
	�� �	�FL _@L ���. �E4� �6��L ���. ������	����� /���. 	"5 �"  "4 ��.  E 1! t��:' ��
��� ��e�	 �"4��
�� &��0 B�C3�	  ��! 
	 
�-1� ��� �$��  �	"L1' ) �	 Q4L  $�����  �-1� ��� �$� 321 (�� E 1! B�C3�	 (L�� 
-�� ��1�� �"  �� /��!1��.  ��e�	�"4��
�� �����1� �"  &��0 B�C3�	  "o��� �	  Q4oL 
 �����1� (� 
���)��	 ��� R<:' �"   ��4":  
$��� 
��: A�)� "��� �� �� 
$}' 
�� ��=
�T' 
���)��	 (,1, 4*�G
�� �
��
	 "4 ���  
�-1� ��� �$� :"4��' R*0 x,	 )�,
 �� 
���)��	 � 1L ��e�	�"4���� "��� jF= EJMA )��e�	 ��%"���� /�6�	 �	� �� �� �
"� (*�'
�� ��)' �-1� ��4��. ��- _A
"4� �	�1�
�� ��! ��)' "4*���� �-1� Q4L �	 (�1��� �	1' �  �"  
�`4�A 
�-1� 
��>��4' 
	�� &�:� ��2�  ��.	"#lb/in2 300 �"4�� ��e�	�� "��� 
	�� E����! 
�1:'  �o*.  mm  �*. �F��L �.�# m� �mm 3  )mm 5/1   $.�' P+ B�= �� �	 IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 3 (�	�FL �"44.
�� =��F�	 4 (��e�	
�� ��12.  5 (��e�	
�� (,1,
	 &��0 6 (��e�	
�� r��F�	 
	�� 3-35-15-2  ��e�	 3-35-15-2-1    	/� /�� �	$�)6� �<���<' �F��L 
 (�
	��
	 _@L ��N ��28�! �#	�= �" 3-35-15-2-2  E 1!  ��4":  x,	 ((�1���
�� (�-
	 _ (_1�� ��
�� �	"L1' �	 ���� c��,A�  [ (m���- &��0 B�C3�	 3-35-15-2-3  ��e�	 
�-1� ����$� ��1� 
 x,	 (
	�� (���
$��� 
�� �-1� �4��. ��1� �� �� 4*� _ (
	�� (���
�� 
�-1� ��' "4 ��.  3-35-15-2-4  ��e�	 �"  �� 
���)��	 G4*��	� �	"L1' 
 (�-�
	 �	�1� G4*� �"  
�`4�A 
�-1� 
�� 3-35-15-2-5  �"4�� ��e�	 ����% ��( �*. �F��L �.�# m� �



 G4*� �� (� �� �"  �o� (   j��oC' "o���      (o,1, ��o�	 �oC0 �o� �o<� 
�1:' 
��   �oo� j��ooC' �oo����1� 

� �	1oo' 
AISI 304  �oo�AISI 321        �o.�# ���o6��L 
	�o� >��4' �4��.�-1� �	� G4*� "��� ���)��	 �-�e�	 
 "4 ���� ��2� 
 lb/in2 145 "4 ��.   �� �64*� 
���)��	 
	�	� "��� �<��
��   (o�1��� �1o� ���1o� 
	  �o� (�1��� �	1' 
 Q4L �	 ��304 S16    o%�� �� �"o  �To2' ��15��	� (      �-1o� �o� �o4��. �-1o� �	  75 " �� . �� �"  �T2' ��1e�   145 " �� &'�. �;+ ��.       �	�1o� 
	�	� (o,1, �oC0 �o� >��4' 
	304 S16    �o�321 S31  "4o �� .  �-�oe�	 100 �	 
��. ��2�  
 lb/in2  87  ��  (o01=
�
�	�     �-�oe�	 �o�*�T' �	1o�	 ���2� 
	1� �/N
� �Q�	"4. ���T� �� ���.��. 
	�� /�oo� �ooL (oo�� �� "oo��� 
�oo����� �1oo= mm 50 �oo�   .  &oe�' 
	�o� �.�# -1o, 
 �	� �	�  ��20 " �� (L�� .   �=�o�F�	 ��oe�	 "4 ��.  J	� �� 4*�G
�� (S���<�  M�o�� ��� &'�. G4*���� (�'  �"o   �o4����  �o� �"  "4 �� .���
A�� �
"� �%��2� (,1*%
	 &< (� B�C3�	 
��@! )�1�  j��C'  �o�  ��o'	$,	  
�����o.  �o.y  IPS23347 ) [�S�
	 :(��� 1401 177  "4 �� �"  �#	�= 
	 . 
������ �1=)��	"�	 
��%G4*� �� (� �� �" " �� �"  �.y.  ��e�	(�1��� �� "��� ���� �"  �����1� �"4��      (o,1, ��o�	 �oC0 �o� �o<� 
�1:' 
�� 15   �oo�mm 150     �oo� j��ooC' �oo����1� 

� �	1oo' 
 304 S16 or 321 S31(     �o.�# ���o6��L 
	�o� >��4' �4��.�-1� �	� G4*� "��� ���)��	 �-�e�	 
 "4 ���� 
�'� ��.	"# &�:� (� ���0 
 ��1� ���1�"H 
 �F��L ºC 300 �� ��2� 
 �n�<��� �Y����  ��e�	 r��F�	 
�1:'  �� �64*� 
���)��	 
	�	� "��� �<�/�� (�1��� �1= �� �T� 
�������. 
	�� >��4' mm 32 �� mm 600 (�1��� �	1' 
 � "��� ���)��	 �-�e�	(   o%�� �� �"o  �To2' ��15�1� B�C3�	 &��0 �	 � �� �.�#�	 "��� � mm 25 �� mm 75 �� "���  �'� ºC 300  
(4�2�� �	 "��� 
��. ��2� lb/in2  ��e�	 r��F�	 (�1��� �1�  �	 "��� ��' 
���)��	     �	�1o� 
	�	� (o,1, �oC0 �o� >��4' 
	   15 �� mm 50  (o�1��� �	1' 
  Q4oL �	 �o�304 S16 �� ��.�# 
	�	� ���' "��� ���)��	 mm 25  ��."# &�:� (�  ���0 
ºC 100  �� �"  �T2' ��15��	� (%�� "4 ��.   �=��F�	 �-�e�	&e�'��	� m� ��	�-1, �	�-1,
�  (o01=
�
  �� �"  �T2' ��15��	� (%��  ���2� 
	1� �/N
� �Q�	"4. ���T� �� ���.��. 
	��  �oo' >oo��4' &oo'�. �;oo+"4oo �� . /�oo� �ooL (oo�� �� "oo��� 
�oo����� �1oo= 1��� �	1'  
 " ��(� Q4L �	 ��304 S16   ��321 S31 "4 �� . mm  150 -1, m� �	1�	 
	�� 
(01= 
 �	� �	 �	�5  ��  �� ��2� ��.	"# &�:� (� ���0 "���ºC 300  �� 
��. ��2� 
lb/in2  145 "4 ��  �	 "��� �<���- �=��F�	 �-�e�	m���- &��1� 
 J	� (�*#
�� (`��"��	� 
�-1� /�'�� �"  �� qC� &'�. �G4*� 
 $)6' �"  �� (*�'
�� ���4. ��
��� (�+�� �" (��'�� 
���'�  ��ºC 204 " �� .M�<:��	 )�1� 

�. �� (,1*% /��!1�� �� /*��� (
 
��%"��' ��e�	
�� r��F�	 "��� ".  IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347  ��.	"#5/3 (L��"4 �� �"  �#	�= 
	  �� (8�A��	� (%�� " �� �"  �.y 3-35-15-2-6  ��e�	 oo:�L��D�  �	 mm 15 )304 S16 or 321 S31�� 
�'� ��.	"# &�:� (� ���0 
 ��1� ���1�"H 
 �F��L3-35-15-3      �n�<��� �Y���� 3-35-15-3-1  ��e�	/�� (�1��� �1= �� �T� 
�������. 
	�� >��4'  ��321 S31 "4 �� .� "��� ���)��	 �-�e�	 ���" �� �$� .�1� B�C3�	 &��0 �	 � �� �.�# ��	� (%�� (4�2�� �� "���  �'� 3-35-15-3-2  ��e�	 :�L�� ���	D� �	 mm  �� ��.�# 
	�	� ���' "��� ���)��	� 
 &'�. �;+( �� �"  �T2' ��15 3-35-15-3-3   �=��F�	 �-�e�	� (. "4��� �=��F�	( �� �"  �T2' ��15  �	lb/in2  145  �oo' >oo��4' &oo'�. �;oo+ mm  600 1��� �	1'  
 " ��  �	 "���mm  4/25  ��mm  �� ��2� ��.	"# &�:� (� ���0 "���3-35-15-3-4   �	 "��� �<���- �=��F�	 �-�e�	 ��1�� �"  ��
�� �� (�*# �	�1�
�� ��! ��)' �G4*� "��� >��4' 
	�� (��'�� >,�0
��% �"  j�0� /��!1�� �"  �� ��	� (%��  ��"



  mm   100  �o#	�=  "o � "o�	  "o���  �o�  �-1� ��� �$o� 321  >o��4'  
	�o�   �o2����! ��.�# (4'	� ��)% 80  
 R.	�o� % 20        >o��4' R��o0 
 �o��	 >oe� 
� �o� 
	�o� "����	 �1� �-1� �4��. " �� (. �� 

�  ��o! 
  _�o� 
  >�o�A  �L��o+  /�'�o�     �T2'( 
  �o�  
$o}'  �o6��L  �"�1o   &o��0  �o 	���  "o ��.  �o��)��	  "o��� �"  ��� �1L1' 4 ��":  ��	 
	�� (��'�� (,1,�2.  �o�  �	1o' 
 ����{ _@L r��F�	 (,1,�2. /��  �o:�  ��o2�  �	�o��  �o�  ��oe�	 
�o� (,1,�2. �#	�= ���%".  360 (L��
	 
 �.�# �2�+ (�
	� 
	 (L����	"�	 
	�� 
	�� 
 mm 203  �o� /�'��  �"o   "o ��.  �-�oe�	  �-1o� 
 �C�:' "�1  .�� (I1�6' "���  &oF0 �	 �"   ��".   �����o. ��  (��'�o� 
�o�  (o,1, �o2. �
� ��� 
	�� �	�FL  r�o�F�	  "o��� 
	�� 
����)' &��0 ����.��� (���  (o� "��� >��4' 
	�� ��. �� �O�  (o���%  IPS23347 ) [�S�
	 :(��� 1401 178  �	�FL�"44.
�� ��F�	�= (. ��  �oC0 � �o*+	  �o�mm  
	 �� ��L 
-"4S ��1�' �� 
-
� �	"L1' �	 �1� �-1�  6/315  ��.	"# ��2� 
lb/in2  300   �o2����! ��.�# (4'	� �� 50  ��mm  100 "4 �� .�	�FL�"44. ��       >o��4' R��o0 
 �o��	 >oe� 
� �o� 
	�o� "��� �"44.�� "��� �3��' �� (�	1��	
	 �6��� �!1<�*� �� �	 �"�$}, �"  
 �{��# ��F�' 	� �� ��	��  �E8�o!  ��o! "��� �� ��! &��0 � 	��� )R�O4� �"  
	�� E����! �T2' /�'�� ��%�.  (O�:' (�	1��	
	 "��� �� ���% (`� �"o��	�  &o��0 ��	� (%�� �T2' �"  ��	 
	�� m��� �	 ��	1' �.y �" �%��' �=
�T' (,1,�  �3��'�  ��' >��4' 
	�� �:,R
��. ��
y�  �4��. � 1L ) ��	"����	 ���40  ��80( �  ��
 �-1� �4��. ) ��	"����	 ���40  ��80(.  ��e�	
�� ��12. "��� �� ���L (. �T2' �"  ��	 
	 �	 2��� /
�'� �"�$%�� �"  
	�� /�'�� % 200 ����{ /� ��e�	
�� ��12. "��� 
	�� ����
�  (�o��  �"o   �o:� 
�� (,1,�2. ��T� 
 
���)��	 ��L�"�1  �� (��'�� (,1, �-�e�	 (,1, &��0 B�C3�	  

�."��� 
	�� ���% 360 
	�� ��	"�	
�� mm  35/6  ��mm 4/152  
15 (L�� �"  4 ��". �� ��� "��� �� � 	

�� �F�.�� >��4' /�'�� �4� (eT2' MIL-DTL- 901E '�A�1 J1  �C�:' (��'�� (,1,�2. �� �	$�' ��2� ��5 
 �� ��T� �1'�A �" ��e�	
�� r��F�	 
	�� (,1,�2.  �	���� "���  
	�o�  �����o.  �L��"44.
�� �	����  ������	 "�1  .�<� �	 
� �
� 
$}'
��  �F�.���� E�!�4��
�� M�6�	 (���% 
	�� /� 	� �)�A �� �,�# ���2� �� �����% /�	 ����� "��� IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 3-35-15-3-5  �	�FL (�1���
�� m� (3C0
	 ���.��. �� 
�'� ºC ����% ( /��mm  50 "4 �� .E 1! �	�FL �"44. m� 
��4�	� �3��' �"�$}, �'"4.. �� ��`��� "��� 
	�	� �1= ���. /�'�� ����(�1% (. �� ��	� (%�� x,	- 
���)��	 �� �
�� �%��' _- 
���)��	 �6��� �3��' [- 
���)��	 (,1, ��' �- 
���)��	 �-1� �4��. �- 
���)��	 �64*� ��
 3-35-15-3-6  ��e�	 �	$�'
�� "���� �" 
	 ����)' /�'�� �1 " .	/�  (<S��% 
	�� (��'��
�� 3-35-15-3-7  �-�e�	  &0	"#30 (L��
	 
	�� mm 762 �#	�= �" �� j��C' "���  �4��. �4� (eT2' &�# �� ��2� ��. (��'�� 3-35-15-3-8  ��e�	 (�+�� �"  �	 (,1,�� 
 �� �O� (���% �1 :  x,	- ��L�"44.�� 
 
$}' �����. ������ 
	�� (`�



 ��%��� ���. ���3� (��'�� (,1, �o2.  (�+�� �"  
 >��4' 
	�� ��. ��  "o���  
	�o�  ��%��o�  ���o.  ���o3� ��2� �� E 1! ���3, ��.1!	 (�T! 230  Ro<:'  �"o   o ��" .  (o�"� �o�   (�+��  �"o   4o ��" . /�o48��  1o*L �:� ��2� 
	�	� E 1! >��4' ��  (:�5 ���	 �	��� ��  (*�o�
  &o�0 
��<�A �"  �� Q' �� G��� ��1� 
 �1= ����4%�$� 
 (4'	�  �o0�  (o4�� 
"o4�   �"o   �"o4��������N  �o�  (��o2� 
�	@o%  �"  ��	� ����C' (� 	� " �� �'	 ���`�� ��1� 
  �o.�# �A �o�  �o�  ��oS G��� ��1� 
 
	�	� ��"I  (o2� 
	 >,�0
$�� ��"  �M1�4�'1,A �� m���;!  " ��.   IPS23347 ) [�S�
	 :(��� 1401 179  "4 ��. ��L �"44.�� 
 ��-
�� A_
"4� "��� 
	�� ��%��� � ��12. "��� �	 (,1, 
 ��L �"44.
�� �-1� �4��. �#	�= �"  4 ��" . ��L �"44.�� 
 ��-
�� _A 
"4�  "o��� _�T��	 1 "�.  T1���� � ���, .1�	IQ�!�  p�&��5��!2 Q�GQ�  (�"� G4��'� "��� �	 �1� M1�4�'1,A ,�0>
$�� �"  �:� ��2�  (o2� 
	  ���1o�  �o�  
�o4�  (o�  �1o=  �oF���� mm 230 (2�  ��1�� �"  >,�0
��% �"  �� �1*��� ���� (�+�� Q4L m���;! m�*��.	 B��  " ��.   R�O4� &��0 ��e�	 "��� �	 Q4L M1�4�'1,A (�T�� �"  �:� R�O4� 180 (L��
	 �� (:�5 
�1�I 
 360 (L�� �� (0�� "��� 
	�� �%��' &��0 �" 	"L �	 Q4L �-1� 
��<�A  ��".   �`4��1' 
 (,1,"��� �	 �1�L �! ��"  
	�	� ��"I �� ����4%�$� (��H M
��'  ��".  ���� (4��
"4� "��� �	 Q4L M1�4�'1,A 7��  �"�o2.  �"o " ��. ����% �A "��� �� (8�A (. �� ��	� (%�� �T2'  (4��"4� 
 ºC 1  ��". p�&��5Q�G Q�*�5 �9�� ~*�� �/ ^!b+<� R��  /�	 G4��'��� "��� �	 �1� E2. 
��T� (�
	�
	 ���`�� ��15 ���% 
 (� &<  ��� (�+�� �"  "4 ��.  (�"� G4��'��� "��� �	 Q4L �-1� &<  ��	� �"  �� G��� 114  ��". (�"� /�48�� '�"�	1� �	 Q4L G��� >,�0 /�48�� �'"�	1� �	 Q4L m���;! m�*��.	 B��  IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 �"  �#	�= �"  "4 �� _�T��	 "�1 �  _- ��e�	
�� =��F�	� �O� (���% �"  �#	�= (��'�� (,1,�2. _�T��	 3 -35-16 T1���� � ���, .1�	I 3 -35-16 -1 p�&��5 3-35-16-1-1  (�"� �"  " �� 
 1*L �A  (o2� �'"4�	1� /�48�� �	 (2�  �A�� �'"�	1� �	 Q4L 3-35-16-1-2   R�O4� &��0 ��e�	 (�"� ��1� 
 
	�	� R�O4� ���.  ��".  3-35-16-1-3  (0�� �A >��4' 
	�� >e�  �� 3-35-16-1-4   �`4��1' 
 (,1,   %1 " �� 
 �� ��	�� (��H 3-35-16-1-5  ���� �.�<# �"  ��%"��' " �� 
	�	� ET�
"4� ���� 3 -35-16 -2   p�&��5 3-35-16-2-1  /�	 �"��
�� j�0� �6��� ��15 3-35-16-2-2  (�"� :�L��D� (� �C0 mm  114 m�,14�  ��" .��"I /�48��



  �:� ��2�  "o �� 
 
	�	�  R�oO4� (*��
 &�0 ���. " ��.  ���1� �	 Q4L  $o���  
��o�� ��  ���o� 
	�� �%��'  &o��0  	"oL  �"o   ��1o� 
 . �"  ��N ��� �"4���  �o�  (��o2� 
�	@o% �T2' �"  ��	 ����C' (� 	�  ��".  1� �4��� *�5  �0� �
;3� �� 
�)4' m� ET�  ���o�  (o�  (o���I
	 �	  Q4oL  M1o�4�'1,A  (0�� �1� >e� �"�1o   R���o�'  "o��� 
�� �6��� j�0� ��15 ���%.  �"  �"4��������N  �o�  (��o2�  
�	@o% (��L�� ��2� "��� (�
�1=(. ����  (o4�� 
"o4�  mo���'  >o�#��  (oL�� ��	� (%�� �T2' �"  ��	 ����C' �
"4�  %3±    �Fo��  (o� % 30  
"o3� ��"I (2� 
	  o ��" .  &o:'  ��oe�	  /�48�� �	 Q4L �G��� M1�4�'1,A /�48�� �	 Q4L m���;!  mo�*��.	 ��	1' ���  ��":  ������	 ��1   ���� ������	 ��1    ��	�  �"o  
  ����o��  �"o   
	�o�  m��� �	 ��	1' ��� 4 ��":   IPS23347 ) [�S�
	 :(��� 1401 180  ��e�	 &��0  R�O4�"��� �	 Q4L M1�4�'1,A (�T�� �"  (:�5 
�1�I 
 R�O4�360 (L��	
 �� (:�5 ���	 �� (*��
 �$T' ���'�% "��� �	 Q4L Q' �� (���� 
��2� ���1� �2T�  ��".  (0�� "��� �-1� 
��<�A �"  �� Q' �� G��� >��4' 
	�� 
	�� >e� (" �� (. �� ��	� (%�� �T2' �"  �	�. ���� (4��
"4� "��� �	 Q4L M1�4�'1,A 7�� �"�2. �" " ��. ��
":' �A "��� �� (8�A (. �� ��	� (%�� �T2' p�&��5Q�G Q�*�5 �9�� ~*�� Q��/ R&��� 0���	- 1� G4��'� /�	�� "��� ��3��"�1  �� ��T� �1� ��
	�	�  �0� �1� 
	�	� (:�5 v�"' �� >e� ��.1� �� ��.
�  $o)6'  (o� ��� ���� >��4' 
	�� �"�	1+ �	 (*5�� �
� 4 ��" .(0�� �1+ �� &��0 R�O4� �" �� �.�# �A "��� �� ��S �"��
�� ���� (4��
"4� "��� �	 Q4L M1�4�'1,A 7�� �"�2. �" " �� 
 ���� (4��
"4� ���*`�	/ m���' 	� (���15 (��L�� >�#�� (L�� ���)���� �� 

� 710 ��
�� 
 ����  (o4�� 710 ��
��� �	�0 ���%. ����% �'� "��� �� (8�A (. �� ��	� (%�� &�I �A ���" % 10 ± �F�� (� % 20 �
	 ���� (4���
"4� ± �F�� (� % 50 �"����0�� ���� (4��
"4�  ��".  (�"� "��� �	 Q4L �-1� &<  ��	� �"  �� G��� �� ��"I  �2! �� (� &<  &��0 R�O4�  ��". (�"��� �' "4�	1� >,�0
��%  
 (�+�� �"  4 ��". ��"I �'"�	1� /�48�� (��� (� ��	"�	 (:�5 v�"' D�:�L�� "��� �� m� �	 ��	1' v�"' �� ��	"�	 mm 90 (�"� �6��� 
��<�A �"  �� M���. ������	  �� ��	"�	 mm  114 (�"� �'1�4�'1,A �� E 1! ���3, ����  �� ��	"�	
�� mm 50 
 mm 64 (�"� 
�-1� &<  ����%�� ������	 �1 . ��64! 
 (�*#� (��� (� ��	"�	 (:�5 v�"' "��� j��C' IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 3-35-16-2-3  ��e�	 180 (L��
	 �� (:�5 3-35-16-2-4  �$T' (4��
"4� �� �0� m� �2T� 3-35-16-2-5  (0�� 
	�	� �,1= ) >��4'
	�� 3-35-16-2-6  ���� �.�<# �"  ��%"��' " �� 3 -35-16 -3    p�&��5 3-35-16-3-1  G4��'� /�	 (4��
"4� "4 �� 
 �	 �1� ���
$�'A �"  (� ��� _���"�1  �� 
�L �1+ 3-35-16-3-2  ���� �.�<# �"  ��%"��' " �� (4��
"4� ���*`�	 >�#�� 71��*� �� 

� 710 (� 	�  ��". �0� &�I ���� (4��
"4� 
 % 2± 3-35-16-3-3  (�"� (�"� �'"�	1� �� �/���! �� m���;! m�,14� >,�0 B��   ��" .�	1' (�"� (��� x,	- 
	�� (:�5 v�"' _- �
	� (:�5 v�"' [- 
	�� (:�5 v�"' M
��'
��� �� ��	�� ��� 3-35-16-3-4  ��64!



   "o �� 
  (o� (*�o�
  Eo 1!  t��o:' m 5/1 �	 m 2 ��m  15 jF= (8�A 
	�	� ��e�	 ��)' ��1��'  �*oe�'  �o�  Q' ��  �%��o'  	"oL ��"o   
	�o� �"  M�� (� m� �%��' �6���  ��".  �" �� 
	�� >e� �� 

�  ��:�o5  ��o�4. 
 (�<���% " ��.  ��� �$� "4 �� 
 �C0  (:�o5  v�"o'   ��o�	 �1o= ��mm  127  "o �� .  �o0�  
��%
�� &��0 �����. �� ��	$�)6� &<  R����' �� �� &<  
	�	� (�
	� �� �O� (���% 1 �.  �� mm 225 
 �� ����%
�� �� 
�  E 1! �"  (� ���  "��o�  [�oS ���� (�T! �"  ��1� 
 &'�  ��	1' " ���  1- Bourdon tube  IPS23347 ) [�S�
	 :(��� 1401 181  c1. R<:' �"  �� (�"� (� (*��
 (�*# 
�-1��  ������. �� (�*# �'1�4�'1,A &<2� �	�-1, (�T���%. �`4��1' "��� 
	�� �"�	1+ �	 (*5�� �
� /�'�� �"   "o �� (�- ��' �O��:' �"  " �� 
 �� E�	$�	 �1=
�� m �T2' �"  ��	� �1L1' " ��.  >,�� "��� �	 Q4L c��,A ��' 
��<�A �"  �� &<�� 
	�	� (,1, (� mm  13 �" �. /�48�� >,�� �'"�	1� �	 Q4L �e4I 	1�  ��".  (��� �
��1�1 "��� �	 Q4L $��� 
���� R�:,
��. �" 
	�	� (:�5 v�"' >��4' 
	�� �"�	1+ �	 (*5�� �
� ���� �" �� ��1� 
 
	�� 
��%1*L �	 ��! 
 _�� (����� (� ��	"�	 ���. 
	�	� (�<� p�&��5Q�G Q 7� �9�� �D*�� /�	 G4��'��� "��� 
� 
$*� �� (�"� 
 (0�� 
�-1� ��� �2� 
 ��% ��FN 
 ��1� 
 �C0 (0�� �Amm  2/3   ��o�	 �1o= �� ����% (:�5 v�"'  " ��)G4��'� /�	�� "��� 
	�� ��	"�	
��% /.���
�� �,���. 	1� >��4' "4 ��.(  p�&��5Q�G �+���  G4��'� �1�L �� (2�  �� mF�
�� (�"� �T� )�� &< 
	�	� (�
	� &��0 R�O4� "��� 
	�� 
�������. /�`4� �� �1= ���� (4��
"4� "��� �	 �1� �C+ �/�mm  180 �� ���)���� PF��' D�:�L�� (� ��� ���� �� 

� M1�4�'1,A (�"� "��� �	 Q4L M1�4�'1,A �`�T�� �� E 1! ���3, ���� "��� �	 Q4L (2�  
	�	� �����  ���� " ���  (O�:' >,�� "��� �	 Q4L G��� �� �1= 
$}' mm 50 " ��                                          IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 x,	- ��64! m�*��.	 c1. _- ��64! (2� 
	 ������. 3-35-16-3-5  �`4��1' �N��' �� �����1� 
� (�- (. �� %����	� ( �T2' 3-35-16-3-6  >,�� �
�� ��	"����	 �*' (,1, ��3��' 
 �"3'
��% �e4I 3-35-16-3-7  (��� Q*�35��- �%	 G4��'� 
	�	� �$T' G4��'� >��4' ��1� 3 -35-16 -4   p�&��5 3-35-16-4-1  /�	 �A�� mm  25 "H �2� �A "��� �� %5/0 ����% ��O� /<'�%�� 
 /.��� 3 -35-16 -5   p�&��5 3-35-16-5-1      G4��'� �2!90 (L��
	( �� 
	�	� 3-35-16-5-2  �1= 
�'� 71��*� 
 ���)���� �"   ��".  3-35-16-5-3  (�"� ���  ��":  x,	- ��64!: ��64! "��� _- (O�:' >,�� :(O�:'                                                



  ���
�� ��	"����	 �*' (,1, ��  �C0 ��3H
 �! �� 
�L �
�1�I  "o��� �	 �#	�= (��'�� (,1, �o2.  �	1o� �64o�  B;N "��� ��6�	  ��o%� . /�o48�� �"  " �� "��� /�'�� %��� .B;N "��� G4�� (. �� /���)� ��3H
 �"�	1+  �	1o�  �64o�  "o  �ºC  93  �o� 

�     "4 �� 
 $)6' (� ��e�	 
	�	� �
��  ��- _A
"4� �1� �$}'
	 >��4'  G4o��'�  �$o}'
	  �1o� 
	�	�  (:�o5  
 ��6�� /�'�� 1 � .E�	$�	 �1=  ASME B31.1 Grade A ��  (o���  �o�"I  (o2� 
	  (o�  oC0 �mm  114 ��"   (�+�o�  �"o   o ��" . �o�"I ��	"����	 *'  �oC0 �� �mm  35/6  "o �� .1- Syphon  IPS23347 ) [�S�
	 :(��� 1401 182  1 ����% ���� (4��
"4�  ��"�   : /<�' ��	 �	 Q4L G��� �� ��e�	
�� 
	�	� �
�� ��
��� ��	"����	 �*' (,1, �� �C0 mm 13 " ��.  Fj`p�&��5 Q�G  B;N
�� G4��'� >e� �"  �� (� �	� (,1,�2. �� ��3H
 ����$� (�+�� �"  " �� 
 
	�� ����C' �� ��2� �#	�= �2.
�� j��I
"4� �"  m� E�	$�	 �1= mm 50 �� 
��6�� (. (��1= �`2��� (� B;N G4��'� (��� �" �"  " ��.  T��G5 %���� a	,*5p�&��5 Q�G�G  �� ���L (. ���� �" �� m� �1!�� ��e�	�"4��  '�G4�� �� ��2� �	1�  �64o�  �"o   lb/in2 45/3 
  
�o'�  �	1o� /�'�� ���%.  /�	 �1!���� "��� �	 Q4L G��� 
��<�A �"  �� &<�� "4 ��  �C0mm 13 �� ��  �1+ _A"4��"�1  �� (��
� 
	�	� (I1�6' (*�' E��! �� �C0 ��
���mm 3 r1��' (�  G4o��'� (��
� "��� �	��� �� �1!�� �8�! 
	�	� ��- _A
"4� j��I
"4� "��� 
	�� (,1,�2. j��I�	� /�'�� 1 �.  p�&*����G  G4���2� "��� 
	�� �����. �'1�I ��  %1 �0� j��C' �� ��e�	 /����  ��".  (�"� "��� �	 Q4L �-1� &<  ��	� �"  �� G��� ��  �o�"I �'"�	1� �	 M1�4�'1,A 
 m���;! m�,14� >,�0
��% ��" Q4L m���;! m�*��.	 B��   ��".  ��e�	�"4�� "��� �	 Q4L G��� 
	�	� �
�� �
�� ��	"����	 t��:' 
	�� ��. �� ��T� "��� /�'�� �"   ��".                                           IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 [- �0�: �0� "��� % 1 �- �%��' 	"L ��"  : mm 5/6  
 �
�� ��
��� 3 -35-16 -6    Fj` 3-35-16-6-1  B;N Q4L G��� �� �-1� ��� �"   ��" .�� (,1,�2. �1!�� >��4' �� 
��6�� �� /N
� �� ���	�% �! �" 3 -35-16 -7    T��G5 %���� a	,*5 3-35-16-7-1  �� e� >�"  " �� "��� �� (���	� (,1,�2. /�'�� 3-35-16-7-2  /�	 ��	"����	 �*' (,1, ��   �C0 
	�� ���.
�� m� (I1�6' v�"' �� �A 4 ��" .(��
� M�- 
	�� �'�TH j��I 3 -35-16 -8     p�&*��� 3-35-16-8-1  G4���2� �
��1� n��' 
���� �� 3-35-16-8-2  (�"� " �� . (�"�/�48�� �' /�48�� �'"�	1� �	 Q4L 3-35-16-8-3  ��e�	  m���  �1*%�1 t��:'                                                



  ��� "��� �� (��2�
�	@% �.�<# (8�A (. �� ����	� (% �T2' �"  �+ �	 mm  768 �1�L �1�� �
�  (C�� &�I�"44. �� �O� (���% �1 .  (���	�
�� �|�
 G4���2���  /�'�o�  �o)��	  �o���*�' 
	�	� �
��  �%��o' " �� &< .  ���	 �Cmm 5/6 (�+��  �"o  
 �	�1��	� M
��' �� ��	�� �%��1+  (o. �	   "o���  >o��4'  
	�o�  ���o�  ��1o'  ��	1�64� �"  "4 ��. �1!���� 
	�	� ��	"�	 ���	  (o,1, mm  13 
  
	��  
�o�  ���o.  (oI1�6'  (o*�'  (� r1��'�
�� �A >��4'  �"4o �� ��6�� $)6' �"   ��" .	 E�	$o�  �1o= �'�`4�(. ��'  /�o�  �o%� -  a��o'  �1oL
  "�� mm 300(�  D�o:�L��  "o���  �o� 
	�� �+�� ���3C0 (. �� �'�"�1   IPS23347 ) [�S�
	 :(��� 1401 183  ���� (4��
"4� "��� �	 Q4L M1�4�'1,A E 1! �"  (� ��<��!�`' 
 "�1! �� �4�	 a��'  ��". ����% �A "��� j��C' (8�A _A 
 ��T� _A "��� �	 ��5 "�1! �� �4�	 a��'  
 
	�� �+  _�T��	 �'�"�1  (C�� P�
 ����% "��� (� �	14I (C��  p�&*��� Q*��=& Q�G�!2  
����  
�
��� G4���2� "��� /�� G4���2��� 
 (� G4���2� "��� 
	�	� ����+�� �6���  ��1o� 
 ��  �o�  �o)��	 C0� mm 5/6  (��� �� �6��� �1!�� 
"T" " �� &< �A�� "��� (���15 ��!��' R����' �	 (��� �6��� (� 0 ���	 �C  
�� ��	"����	 �*' (,1, �� �C0 mm 5/6 " ��.   �6��� / 1� m�mm 5/6  m��� �� "���
$*� �	�1� ��2� �1FI �'"4.� /�'�� 1 � .E4�$% �	1'  mo��� "���� �"   ��" .  a	,*5Q�G %����T��G5 p�&*���  �"4�� G4���2� "��� 
	�� ��2�  lb/in2 500  
ºC  93  �+	��! 
��<�A &<�� (�+�� �"  "4 �� 
 (� ��e�	 
	�	� �1� �$}'
	 
	�	� (��
� ��- _A 
"4� �4��!1�� (. 
��$}' �1� 
	�	� (:�5  ��
��� �C0 �� v�"'mm 5/3  (� r1��' (��
� "��� (� �1!�� �8�! 
	�	� ��- _A
"4� 
 ��6�� j��I
"4� "��� 
	�� (,1,�2. j��I�	� /�'�� �1 .  T��G5 0�����!2 �� _
& Q�Gd3 Q�G �=�  
������	�� (2� 
	 �1�  ��������A�� "��� 
	�� �'�`4� ��2� (4�2�� �� ������	 �	 (2�  �� �8 )
	�	� ��*��0  �"���� 
 M	$,	 ��. �4���� �"   ��". Q4L (�"� 
	��  
c��,A�� �-1� ����$� 304 " ��.  IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 3-35-16-8-4  ���� �"  �� >�# ��<��!�`' ��	  ���" �,
 
	�� _A 1 �.  �'�`4�(. G4���2��� 3 -35-16 -9      p�&*��� Q*��=& Q�G�!2 3-35-16-9-1  
���� ���%" .
�
�����  G4���2� ��	"����	 �*' (,1, �� C0 3-35-16-9-2  �A �� �� �)��	 
	�	� �
�� 3-35-16-9-3   �6��� / 1� m� �
�� �A ���� �:� ��2� ������	 
 �	$�' ��2� "���� 3 -35-16 -10    a	,*5 �1!��
�� ��e�	�"4�� "��� �	 Q4L G��� �� �+	��! ��  _A�1+"4��"�1  �1� E��! G4���2� 
��$}' $)6' �"  4 ��" .(��
� M�- 
	�� �'�TH j��I 3 -35-16 -11     T��G5 0��� 3-35-16-11-1  
������	�� ��	�� "�1  ������	.  3-35-16-11-2  ��2� 
���	�1�� ��2� 
�'� "��� �-1� �4��. 
  
c��,A



 "�
� (. 
���'� ��. ��� ºC 0 4���" .  Eo 1!  "o�� 
 _A 
�o����  "o4S /�'�� �"  4 ��".  �� �C0 mm 19 �� /����. �-�e�	 ISO 6948 �ISO 7841�ISO 6554  
  ��T� ��F 	 �#	�= 
 (�+��  �"o  ��T� "��� �� ��eT2'  �4� (,1, �o2. �T2' �"2� " �� �'��� (*���  
	�o�  
��)4o2�!  Po�1�  (o3'�L  ��%"���o�  ��15 ���%.  NPT �DIW �ANSI  (oo. (oo�1`���� "4 �� ��� ��	1' �� j��C':  �  " ��.  38 "���  (o� ��1o5 �
���
	   �o 1L P�	�  ��. 
 �4� ��eT2'  (o,1, �o2. �"��1+
	 (. �� %����	� (��  �o.y 1- SHEMA  IPS23347 ) [�S�
	 :(��� 1401 184  (,�F��m��� d1eT' 
����� "��� �� ���L �(��. "�
� (2� 
	 "��� (4'	� &���
 M;I	 �C+ 
 �	 �	"�	��. 	�  Eo 1! �� 1��� "��� �� ���L (. E 1! 
������ ���� ��	� /�'��  �-�e�	"��� (��1= �1�3' �� �
�� ��	"����	 �*' (,1, �� &e�' �"  4 ��".  *��/ ����+-� .jl�  ��!4>�4� *��/ Q�G   (*�
�� ��T� "��� P�	�   ,ISO 6552 ISO 6704 �ISO 6948 "��	� �����. (. ���L ��(�   1`T��!"4 �� 
 
	�� �����. �� (��H �10 _A 4 ��". ��e�	
�� ���)��	 (*�
�� ��T� �A >��4' "4 �� )�� ���15(. (�(�1%
	 �`�� �T2' E�	�A ��	� �" "�	.(  (F���,�+ 
"4�  "o���  j��oC'  �o�  
����	"���o�	  
��)4o2�!  ����� PF��' 
����	"����	��1��0 z;e�y aL	�' �O� �-�ooe�	 ���oo)��	 "oo��� �� 
����	"���oo�	 BSP �NPT ��	 �"  ��� 	 �4� 
��� " �� �1L1'. T�2 @�Y�/ Q*��� *��/ Q�G ��
":' ��2� 
 
�'� (*�
�� ��T� "��� "4 �� ��� ��	1' �� j��C'  �� �� ����%
	 �	 lb/in2 101 �� lb/in2 435 " ���  �#	�= (4�2�� P�	� 
	�� ��� �)�A (�"� " lb/in2 362 
 ºC 285 " �� �-�e�	 (*�
�� ��T� �� ��	"�	
�� �	 mm 6 �� mm 38 �1L1' "4 �� )��	"�	�� 
 �-�e�	 >��4' "��� 
	�� P�	� 
�� R����' 
 �� �� (�
	� (�+�� �"  "4 ��.  (�"� "��� (��� (� ��2�   
�'� 
��. 

 P�	�  �.
� �"��1+ 
$���� 
�-1� �� 
�-1� ��� �$� " ��.                                          IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 3-35-16-11-3  (,�F�� �1= ��< A _A
��� (2� (2� 
	 &���' 
 �� 1��� 3-35-16-11-4   �-�e�	 (,1, �� -�� 
 /���! &e�' 3 -35-17 *��/ ����+-� .jl� 3 -35-17 -1     ��!4> 3-35-17-1-1  (*� ISO 7842  	�)"��	� �����. (. ���L �� "4 �� 
 ���0 (� &�:� (��H ����C' (� 	� 
 
	�� �A ��3H

�� ���	 E�	�A 3-35-17-1-2  (F�� �	$�)6� �2��'�%1  �� 3-35-17-1-3  �-�ooe�	 (eT2'��	 �"  ��� 	 �4� 
�� 3 -35-17 -2    �4�T�2 @�Y�/ Q*��� *��/ Q�G 3-35-17-2-1  ��
":' x,	- ��2� (4�2�� "��� _-  �#	�= (4�2�� P�	� 3-35-17-2-2  �-�e�	 �%��' �� �64*� �1L1' "4 �� (
	�� 
 ��3H

�� 3-35-17-2-3  (�"� �"  ���	 ��6��� 
$���                                                



 �"  ��  
�o�-�.  xo*�T'  ��	"���o�	 �1��.�� "��� 
	�� P�	�  x*�T'  ��	"���o�	 BS EN 10095   
�1o� �o�   &<o  Y  "o �� .   �o�%��� �o�- ���o5 j��C' �� ��	1' ���  ��":   450 " ��.  mm  19  �o� mm  38  "o��� �
����	� 
	�� P�	�  ��.   �o4� ��oeT2' 
   �o�� �$o�  >o��4'  
	�o�  ��o2� 
 �%��1+ �� �-1� ����$� " ��.  �"  Q�-�� 
��2� ��T� 
��« � "���( (���% ��.  ���  ��":      ��	� � 1L ��%��' � 1L >, (� >, �$� >��4' 
	�� ��2� 
 P�	�   ��o.  IPS23347 ) [�S�
	 :(��� 1401 185  �1��. )�$L ���'�% ( "��� 
�-1� ����$� /�'�� �" 10 �ºC 13 �ºC 20 �� ºC  24  ��T� 
�'� ���4.��." .�1��. >��4' "4 ��.  ���5(S���<� "��� �	 �-1�  �o��  �$o�  j��oC'  �o�  ��	"���o�	  �+�� (�"� �A jF= �=z ��	"����	 �"���� (�  &<o �-1� ����$� " ��. �/ *��/ Q�G�I�+�  ��
":' ��2� 
 
�'� (*�
�� ��T� ���,��' "��� j��C'  �� �� ����%
	 �	 lb/in2 0  ��lb/in2 630  " ���  
��. "��� �� ºC 350  
 
	��  ��2� lb/in2 653 �� ºC 450 �-�e�	 �� ��	"�	
�� �� mm  13  �
�� "o����	� 
 �	 mm  >, (� �� >, G4*��	� �"4 �� ��	"�	 
 �-�e�	 "��� 
	�� "4 ��.  (�"� 
 E 1! �A "��� 
�-1� 
 �	$L	 ��
�� �A �-1� �"  �� ��	� (%�� " ��.  �<�����1'�� �e4I "��� �	 �	1' M
��' �� ��	�� �%��1+ 
	�� z�  �1� ���5 
 �	1' ��A "4� »(*��"  Q�-�� 
��2� ��T� 
��  �[!����5	��� *��/ Q�G)X<�5	���(   ��
":'��2� 
 
�'� (*�
�� ��T� "��� j��C' �� ��	1' ���0 " �� ��2�  
��.	"#lb/in2 600  	� &�:� "4.�  " �� 
�'� ��. 
��.	"#  ��ºC  427 	� "4. &�:�.  ��	"�	�� "���mm  13 �� mm  25 �� �-�e�	 �
����	� "4 ��.  (�"� m��� 
 �1!�� �A "��� �	 �	1' ��� 
�-1��$� IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 3-35-17-2-4  �1��. " �� �� �� ºC 6 �ºC 10 ��. 
 �I�� �"4,�`S >��4' 3-35-17-2-5   ���5  mm  2/1 " �� �� �1� :�L��D� "��� �	 Q4L �-1� 3 -35-17 -3     �4��/ *��/ Q�G 3-35-17-3-1  ��
":' x,	- ��2� (4�2�� "��� _- 
�'� (4�2�� 
��. 3-35-17-3-2  �-�e�	 � 1L ��%��' � 1L (,1,�2. >��4' "4 �� 3-35-17-3-3  (�"� P�	�  ��. 
�T2' �" 3-35-17-3-4  �<�����1'�� �e4I 3-35-17-3-5  
	�� �1 .  3 -35-17 -4    �4� �[!����5	��� *��/ Q�G 3-35-17-4-1   ��
":' x,	-  (*� ��T� "��� ���0 _- (*� ��T� "��� ���0 " �� 3-35-17-4-2  ��	"�	 �� G4*��	� �1L1' "4 �� 3-35-17-4-3  (�"� (*� "4 �� ��T�.  



 "��� ��`4��2� �	 Q4L  �-1o�  �o�� �$o�  �o� &5
 �"  " �� 
 �$L (S���<�
	 �	 "���� ���3' �� �"  �A " ��.  ":  �  ��`��� �1� " ��.  �
����	�  �o 1L  �%��o'  �o�  G4o*� �	� (,1, �4��2. >��4' "4 �� .(
	�� (*�
�� mm  100 
	�	� G4*� 
���)��	�	� Q4L /�A �
���.�+ ��"S  �-1o�  ��	"���o�	 BS EN 10095  "4o �� . �<�����1'�� 
	1� �� �� ��� �"  ��T�  �"o  QF# ":   �1  (� 	��   ��`���PF��' " ��.  ��	� �1L �%��' �� G4*��	�  �1L1'  �1� ��`��� "4 ��.  
�`4�A 
�-1� ��"   �-1o�  �o`�T��  �o�  /o�A  IPS23347 ) [�S�
	 :(��� 1401 186  (��� (� P�	�  ��. �.y �"  �� %����	� (� "��� ��`4��2� �1!�� ���5 �'"�	1� (� m� ��  
�
��� (�*T� &5
  
�1� (<F  ��mm  2/1 
�-1� ��� �$� BS EN 10095  "���� ���3' �� �[!��+&	��� � *���2 Q	� *��/ Q�G  ��2� 
 
�'� (*�
�� ��T� "��� j��C' �� ��	1' ���  ��" "��� �� �� ����%
	 �	 lb/in2 0  ��lb/in2 465 " ��� ºC 49  ��ºC 400 �� j��C' ��2�  
��.PF��' 
 ��`��� �1� ��	"�	�� "��� �	 mm  13 �� mm  50 ��  �-�oe�	 �
��  �-�e�	 "��� 
	�� P�	�  ��. ��eT2' 
 (,1, �4��2. 
1% �
�4  
 (*�
�� �� ����{ -�� ��e�	 m� �� ��	"�	 (��� (� ��2� 
 P�	�  ��. (*� ���T� (�"� "��� �A �	 Q4L �$� " ��.  
1% �
�4  
 M��	 "��� �	 �	1' �-1� ���  joF= �$o�  ��	"���o�	 (�*T� 	1� $�� "��� �	 Q4L �-1� ����$� "4 ��.  (*� ��T� "��� jF= ���� ��. �� (�*T� �<�����1'�� 
	1� " ��.  z	[�� �4
& *��/ Q�G  ��2� ��
":' 
 
�'� (*�
�� ��T� "��� ��	1' ���  ��" "��� �� ��
":'�	 
	 lb/in2 0  ��lb/in2 1000 (`� �1  (� 	� �	 ºC 210  ��ºC 454 �� j��C' ��2� 
��. 
 �1�  ��`��� ��	"�	�� "��� �	 mm 13 �� mm 50 �� �-�e�	 �
����	�  "��� >��4' 
	�� P�	�  ��eT2' ���. (,1,�2. 
 (�"� 
 E 1! (*�
�� ��T� "��� ���"S 
�`4�A 
�-1� 
	�� ��2� 
 P�	�  ��. PF��' "4 ��.  IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 3-35-17-4-4  (��� �-1� M
�. " ��.  3-35-17-4-5  �1!�� �1� ���5Y   
�1� (<F  �� 3 -35-17 -5     �4��[!��+&	��� � *���2 Q	� *��/ Q�G 3-35-17-5-1  ��2� x,	- ��2� 
��.	"# "��� _- 
�'� ��. "��� �	 C 3-35-17-5-2  ��	"�	 �1L1' "4 �� )��	"�	 
 �	  ��T� �1� 
	�	� 
1% "��� �(��. ���� �1 .  3-35-17-5-3  (��� �`�T�� �-1� �� ����$� 3-35-17-5-4  
1% ��  �*5	 
 (I1�6' (�*T� 3-35-17-5-5  (*� �� �� 
� R�	�� �"  " �� 3 -35-17 -6 �4�z	[�� �4
& *��/ Q�G 3-35-17-6-1  ��2� ��
":' x,	- ��2� 
��.	"# "��� _- 
�'�  
��. "��� �	 3-35-17-6-2  ��	"�	 " �� .��	"�	 
 �-�e�	 3-35-17-6-3  (�"� E<S >��4' �	1+ 
	��



   M�o�	  ��o   "o��� �	  �	1o'  
�-1o�   �"  Q�-�� 
��2� ��T� 
��« "��� �(��. ����  R���o�' ( �� �o�  ��3oH
  D-1o�3'  (�o��   ����$� 
 ��3��"�1  ��  (o�1��� 
�o� ��eT2' 
 �"���� (����@! �1  .��2�  ��o. &5
 ��"  ��2�  �1o'�A ��  P�	�o  �
���	�  �o�  G4o*��	�  >o��4'  
	�o� " �� ���:  ASTM A48/48M GRADE 40B�  " �� �-1� �� �"S �n��'�  �	 Q4L �-1� ����$� j��C' ��   ���o�   &o�F0 �	   ��o0�� 
�o��`*�I �"44.���4. ���4�	� 
�� ��.�1+ 
��    "4o �� �o' >o��4' a��' ��  �o�  
����o  
�   �o�   / 1� ��  �o.�!  
	�o� 
  >oe�  �o�  "�1 .   IPS23347 ) [�S�
	 :(��� 1401 187  �&C� ���  (:�5 
��4�	� ���    ��o  ��`4��o2� 
 
	�� z�  �1� ���5 
 �	1' ��A "4� »(*��"  Q�-�� 
��2� ��T� 
�� �'"�	1� �	 ��"S �1� �� 
�-1� " ��.   %�+�> Q�G�!2)^!h��T���>��5 Q�G(  
����  ���4. "��� D-1�3'  ��o� ) &o�I �"o44.  R���o�' �� �<� ��`4��2� �� �����
� (��	�A �"  �� �-1� ��� "4 ��.  m� ��2� (4��. �F�� "��� /�� P�	�  ��. ��eT2' 
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�� E�!"4. R�	�� �4��.  3-36-1-5   ��	1% �4� �"44./ �"4 
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  �	$�)6�HVAC  �/� ��	�+ (����5�' �1'�+ ���N 
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�	"�	 �	� 
 �"  �1'�+ &'�  
�	�CH	 ���*�IHVAC  
�	�CH	 ��3H
 m� �	 "3� /�'� ��e�	 x��. 
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� �� ��% �����< A) �4��	 ET� P�1� "  "�	1+ /�'��( IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347&��0��N (�@}� aF4' �1�!	�APC ('���� 
	�� �, _����	1% �� ��"4)' �*5	��"0 [1, (� �,���6�� ��e�	HVAC PLC �O4'(��'��  %20 Hot Spare  ��=�F��	xI�u'  ���'CPU  
�/�'� (� ��e�	  &+	� �� 	$6'x��. 
 $��� /�'�"4��' >��4' ��{��# (*��
Surge Protection Device( SPD)�	����N (O��#  
	�� ���. (O��#
��L ('���� &0	"# %20 �@% �'��� �c	
,��4. ������ 
�� 
$.�')10 (� 
 ����H ���  �*+	� �����1*���(� (�@}� aF4' 
 /� ��� "4��' �� 
���	"2� (��'�� m4+ 
	�� �"44.
��1*��� ����+�� ) "���(�(*��
 �  �� /�48����15  ���"4���� ��. (� �
�  ���01� �� ��3H
�"44.������ ���1  ��	� ��2�  �{��# (L��1*��� 
 ���4. 
	�� ��2� B;�+	 ���1� 
	�� ��2� B;�+	 ���1� ���4. R�������' �������� 
���2%�� ����. 

� �� ��1=� �������� 
���2%�� ����. 

� �� �'� 1*� ����. 

� �� ���1� ���� 
	1� ����. 

� �� ��% �����< A"  "�	1+ /�'��



 �/'	 (�#� �'	$,	 (*)PLC z�= &+	� (" �� . (� ���0 "��� ���4. R���� " ��. M�% � /mm 5/1)(381 gr/m2  (*)��  ( 1% �� �"  ��	� &<  �'1�4�'1,A �"  ��1�� 
�� ET�
�� /���!��-  ET� (�� 
 (�"� 
�� (*��
 "���% �{��# ��.1!	 ���.  �$� ��� L 316  ��� 
 /2 (*)  �-1� �$� ��� L  316 (*)  /  �-1�����$� L  316 (*)  /  R����' j��$�/ 50 / 50 / 023/0 (*)��  R����' j��$� ����
	/…/ 80/  036/0 (*)��  (2�  R2! �� ��"3' R2!)kg/m3 80(  
��@!y1�� >��H ��  �	 ���.036/0(*) ( (*) ��.1!	(*) / ��.1!	(*) / SSS316 / M1�4�'1,A(*) / �S ��� �� �<� � ��	� ��� �� �<� )(,1, ��e�	 j��C'( (*) (*)  ��.	"#85 (*)  ��	"����	 (�EN1886 "�4. (3L	�'. �'	$,	 (*) (*)   IPS23347 ) [�S�
	 :(��� 1401 210   
 �<���<,	 R���� 
	��j�0��	$�	(  ���:*' 
 ��`���PF��' �*:' 1*���  ����2� ��F�� ��1=� ����'� ���4. (� ���0 "��� ���4. R����)P�	�  �� j��C' z�= � ��e�	���� ( R���� �� &�F0 �	 R����F & G " �� 5�	�     /'�	1/ �'�TH --/ --/�*�'��' (�-
� /$��	1,�%M�% � (�"� ( 1% �� �"  ��	� &<  �'1�4�'1,A �� 
 �'1�4�'1,AET�  �`�� "���(�(*��
 /���� ET� / �'�TH --/ --/�*�'��'  �-1� �$� ���  �	1 m�2�  �-1�  �	1 ��C0��%   �-1�  �'�TH/�,�`S/ ���'� �������mm/Kg/m3/w/m.k( �*! ����
	 R����' j��$� �*! R����' j��$� ����
	 (2�  R2! �� ��"3' R2! �	 ���. (eT2' (�"� ���   �*+	� E 1!)���'/�'�TH) (--/µm(   �L��+ E 1!)���'/�'�TH) ( --/µm( (,1, j��I/>��4' E 1! SSS316 ���& ���� I�  �	���3� )���� 
	1� ��� �	( �S ��� �� �<� � ��	� ��� �� �<� 	"5��% *. ��� B�e'� )�	
1*�.( dB @  1m Distance( ��2� ��� ��.	"#  ��	"����	 (� HVAC  /(��+�1�1' �"4 
�� P�1� )�"����( �*�'��'( L×W×H ( m2+ ��
/ 
��.)M�%1*�.(  Q�G1�&�	G �!7+� Q�	G ^"W)VAV( ��!4> ��`��� IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 ���  J���C+ (�#��) 
 �<���<,	 R���� 
	��  J;! ���:*' 
 ��`����*:' 1*��� ����2� ��F�� ��1=� ����'� ���4. (� ���0 "��� ���4. R���� (O�:' �1�AHU   / '�	1 /���� ET�' �	1 ' �	1 '�	1 
��<���I/�'�TH )/w/m.k(eT2'  �*+	� E 1!  �L��+ E 1!' �	1(,1, j��IQ�
�� ���/�	���3�*. ��� B�e'"5 qC� 	)dB @  1m Distance��2� ��� ��.	"# ���	 ������L �����HVAC&. ��3�	 )�*�'m2+ ��
 5 -3 ��/T5�5 �  Q�G1�&�	G



   (*)      ��}�' R6#/ ��}�' �'�* /���! �I��/ -�� �I��* / �*�C��'/ �
"'* /           (*) �'	$,	 /mm   2(*) / �'	$,	(*) / �'	$,	 �'	$,	  �'	$,	(*)  �'	$,	(*) �'	$,	 �'	$,	 �'	$,	  IPS23347 ) [�S�
	 :(��� 1401 211  �	$�)6� >�S�� ����  Q�
�� �1�/ �"' ��. ��3H
/ ��. (� ���'A ��3H
( �'� 
m2+ �'�_1=�' 
 �'� 
m2+ �'�_1=�' 
 �1� ��}�' R6# ���	1� /���! �I�� ����. &<  T5�5 Q�GQ5�[4=C 	1� R6# (cfm) �*+	� �Q�
�� �:� �#��'/ �1'	��! �1� ��L
�+/ ��	"�	  �#	�= �I�� ��.	"#)m/s(  �#	�= R6# ��.	"#)m3/h( 
"4�_y�. x�� &+	� �  �#	�= 
	1� ����L)cfm( �	1�� �����1'��
/�,	�`��	 &. ��2� ��	/ _���! �1=  ����4. �1��,	�`��	/ ����. ��2� %�+�> ^+<!& r!l5*� /� � �"����/ �"' ���4./ �'�TH/ �1� �'	$,	  ���4. R����PLC/ �1�  �-
"' ��I/O �CPU xI�u' ��"0 
   �T� 
 
�	$�	
�	$�	 �(xI�u' ��15( ����  ��PCS  
FACP /24VDC /230 VAC )V 230  �	UPS  
	��1*��� HVAC �� /�'�'�1 (  aC0 &��0 ��N (�@}� aF4')UPS( ('���� 
	�� 
$��PLC ��	1% �� ��"4)' _��('����� M���	$�	Q4��- 
 �� 
��  �*5	PF��' ��"0 [1, 24 VDC IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347�	$�)6� >�S�� ���� �	"3� )��. ��3H
  P�	�  &:'�c
�! ������� (˚C) ����'� (˚C) ����. &< 	1� R6#�*+	� �Q�
�� �:� �#��'�1� ��L
�+ �#	�= �I�� ��.	"# �#	�= R6# ��.	"#(�F=
"4�  &0	"# �	$�' �#	�= 
	1� ����L�	1�� �����1'��&. ��2� ��	 ����4. �1��"���� 1*��� ���4. ���4. R���� 1*���  ���4.PLC  �-
"' �� )M���T� 
 
�	$�	P�	� 
������  �"F'/24VDC /230 VAC ���4.HVAC aC0 &��0 ��N (�@}� aF4' �1�!	�APC ('���� 
	�� �,��	1% �� ��"4)' _�� �*5	��"0 [1,



 m2+ ��e�	 �'	$,	 �'	$,	 �'	$,	 �'	$,	 �'	$,	 �'	$,	 �'	$,	 �'	$,	 �'	$,	/ ��N�'	$,	 �'	$,	/ ��N�'	$,	 (*)IP 55 & IP65 �'	$,	 �'	$,	 �'	$,	 �'	$,	 �'	$,	 �'	$,	  �/'	 (�#� �'	$,	  (*)PLC z�= &+	� (" �� . (� ���0 "��� ���4. R����  IPS23347 ) [�S�
	 :(��� 1401 212  HVAC PLC ) �	 �O4'(��'�� �'����./ �	 (��'�� HVAC( Hot Spare  
 %20 �	�A 
�u� CPU  
HMI ��2�� ������ 
	��  &+	� �� 	$6'1*���  ��e�	 
	�� ���4. x��. 
 $��� /�'� "4��' >��4' ��{��# (*��
 Spark Gaps  �`�� �	1�	 �� 
 Surge Protection Device(   R���� ��/�'� (� ��e�	 ����+�� �	����N (O��# 
��L ('���� 
 ���� ��1' (8T���� �
;3� � 20 ���H	 �	�A (O��# ,��4. ������ 
��
��� 1*��� 
 �*:' 
�� (� 
 ����H �����`�	� �1=( (� (�@}� aF4' 
 /� ��� "4��' �� ��15  
���	"2�(��'�� 
��1*��� ���4. �*:' 
 �*5	 v��+ (�@}� ��N �"44.UPS �1  (�@}� .  ���(��'�� m4+"��� ��"44. /� 
�� "4���� ��. (� �
�  ���01�( ��� ��" '��� �� � �"���� P�1� &#	�' �1  ��	� ��2� 
 ���4. ��"0  �� a0	
v��+ ����+��  
	�� ��2� B;�+	 ���1����5 /�S�	"2� �';I �� ���1+  
	�� ��2� B;�+	 ���1����5 (��.�	"2� �';I �� 
	 ��' 
���0�� ���� 
	1�/���  ����. 

� �� ��1=��2%�� �2%�� ����. 

� �� �'�  ����. 

� �� ���1����  ���� 
	1� ����. 

� �� ��% �����< A   /�'�� �4��	 ET� P�1��'�1 (  
 �<���<,	 R���� 
	��j�0��	$�	(  ���:*' 
 ��`���PF��' 1*��� �*:'  ����2� ��F�� ��1=� ����'� ���4. (� ���0 "��� ���4. R����)P�	�  �� j��C' z�=  &�F0 �	 R����F & G " ��. IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 	 (� �,���6�� ��e�HVAC PLC �O4'(��'��  %20 Hot Spare  ��=�F��	xI�u'  ���'CPU  
�/�'� (� ��e�	  &+	� �� 	$6'x��. 
 $��� /�'�"4��' >��4' ��{��# (*��
Surge Protection Device( SPD)�	����N (O��#  
	�� ���. (O��#
��L ('���� &0	"# %20 �@% �'��� �c	
,��4. ������ 
�� 
$.�')10 (� 
 ����H ���  �*+	� �����1*���(� (�@}� aF4' 
 /� ��� "4��' �� 
���	"2� (��'�� m4+ 
	�� �"44.
��1*��� ����+�� ) "���(�(*��
 (�@}�  �� /�48����15  ���"4���� ��. (� �
�  ���01� �� ��3H
�"44.������ ���1  ��	� ��2�  �{��# (L��1*��� 
 ���4. 
	�� ��2� B;�+	 ���1� 
	�� ��2� B;�+	 ���1�� ���4. R������' �������� 
�� ����. 

� �� ��1=� �������� 
���2%�� ����. 

� �� �'� 1*� ����. 

� �� ���1� ���� 
	1� ����. 

� �� ��% �����< A) /�'�� �4��	 ET� P�1� ���  J���C+ (�#��) 
 �<���<,	 R���� 
	��  J;! ���:*' 
 ��`���1*��� ����2� ��F�� ��1=� ����'� ���4. (� ���0 "��� ���4. R����� ��e�	���� ( R���� �� &�F0 �	



 /SS316 M1�4�'1,A(*) / �'�� �2! G�<!   AHRI 410,  420 ANSI/ASHRAE  15 ���	 (�*T�  
� 1*L (� /(*)  �'	$,	 
��I/ (��1�! �'	$,	/ �'	$,	��N �'	$,	/ �'	$,	��N            $.�' �	 $��%>�I (� �4:�	/ (*) 1*L �	 (�*T� /(*)  ��.	"#1500  &0	"# %75  (*) (*) (*)  IPS23347 ) [�S�
	 :(��� 1401 213  5�	� (,1, j��I/ ��4' E 1!> /SS316  p![,��, Q�G���//Q5	=C ��!4> ��`���  >�S�� ���� ��`��� Q�
��  ��	"����	�+�� ANSI/ASHRAE  15 �1�/�"' ���	 (�*T� ��# �� ��./ ��. (� ���'A( ��F��� ���*�I  �	�A E��'��)Free Cooling Mode(  
	����)S  &e�)365 �
�( �'� 
m2+ �'�_1=�' 
 �'� 
m2+ �'�_1=�' 
 R�� � �	� (�F= 
"4�(�C4'  &:'>e� *	�	� � ;� �"���� ���(  
	1���� )cfm(  �2%�� 
	1�)cfm(  ���� 
	1�)cfm( �	"3�/�1�  $.�' �	 $��% /� 
��%�	�0 �1:�  �I�� /�)RPM(  /� ������(%)  �L��+ m�����	 ��2� ��	Pa (in.H2O)  �*+	� m�����	 ��2� ��	 	Pa (in.H2O)  &. m�����	 ��2�Pa (in.H2O) dB@1m Distance( IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 '�	1 (,1, j��I 5 -4 T5�5 ���/  p![, >�S�� ����  ��	"����	 �	"3� )��# ��  �,�# �	�A E��'��  �,�#E��'��  
	��  P�	�  &:'�c
�! ������� (˚C) ����'� (˚C) (�F= &:'   ����L ����{ 	1�)���/� 
��%�	�0 �1:� �I�� /� ������ �L��+ m�����	 ��2� ��	 �*+	� m�����	 ��2� ��	 	 ��	 &. m�����	 ��2� 	"5 qC�)dB@1m Distance



  /(*)/(*) SS 316L /(��� J�:' V  &< / (*) ��.�1+ 
��<4N
� ��*��0/ &�"F� B;N  �'	$,	 �'	$,	  �'	$,	 �'	$,	 �'	$,	 �'	$,	 (*) 50/3/400 /(*) (*) (*) (*) (*) F/B 55 �'	$,	 DX  (*)R134a (*)        ��.	"#500 * (*) (*) (*) (*) (*) (*)/(*)    IPS23347 ) [�S�
	 :(��� 1401 214  ��  ���!  
(�"�  �1�1'
��<,	 J�:' R����'/ ��0���� ��.�1+ 
��<4N
� ��*��0 ��,���% 7��	 ��  ��	"����	ISO14694(  n	�S (�"� (�*T� (,1, 
 (��� 9��#   ��64!������ ��2� B;�+	 ���1� �I��  �1�1')RPM( �,
/ ���/ $���  ���� ��1' �<���<' �	1�)�	
1*�.(  �1�1' �	1�)�	
1*�.(  �1�1' ��  �	1�)HP( �	� ����L ��.	"# �1�1' 
�	"�	)A( �1�1' j��I/ �'� E�	$�	  �{��# (L��)IP( %����	� ( �1�1' �����& 8�	> �1� ��F' �1� �	"3�  �30	
  &�1.)MBH( 71�:'  &�1. �30	
)MBH(  
�
�
 
	1� 
�'�)m2+/ _1=�' ((˚C) �L
�+ )m2+/ _1=�' ((˚C)  ��TF� 
�')C˚ 5 �� C˚ 7( ()L	1'  &�1.)a��'��'(  

� 	1� &�1. qC�)fpm( ���  	1�)in.w.g(  
��. ��2�)Psig(  >��H�@%��4. x��� �	"3��� /��! G4�	 ��  (,1, ��e�	 ���)���� 
	1� ��� �	(  (,1, ��e�	 ��	"�	)
�
�
/ �L
�+) (�4�	(  ������)���� 
	1� ��� �	( IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 Q4L�� �1�1'
��<,	 J�:'  ���, �1'�A)7��	 ��(�"� (�*T� (,1, 
 (��� 9��# ��64!��2� B;�+	 ���1��I���,
 ���� ��1' �<���<' �	1� �1�1' �	1� �1�1' ��  �	1��	� ����L ��.	"#��� �1�1' j��I �{��# (L��%�� ����{ &.  ����{71�:' 
�
�
 
	1� 
�'� 
	1� 
�'��L
�+ � ��TF� 
�'qC� ()L	1'  �I�� 

� 	1� ��2� ��	��� 
��. ��2� >��Hx��� �	"3� (,1, ��e�	 ��� (,1, ��e�	 ��	"�	 ������  ������



  (*)/ SS 316L ��� )in 58 ( �'�TH &0	"# ��in  025/0  �	����  �'1�4�'1,A 
��in  0060/0 ) ���� ��15 �� ��!��' 
��(*) (  Sch 40 3 in  
�-1� (,1,  /(*)SS 316L �'	$,	 (*)  E 1!Baked Phenolic �'	$,	 �'	$,	 5/1 �#	�= ��2� ��	�� �0�� /(*) (*)  (*)  ��.	"#500 (*) 50/3/400 / (*) (*) (*) / IP 55   �� ��.�1+300  �� ���� 
350 �'	$,	  �$� ��� �20/80 M
�. &<�� ��� )in 58(  �'�TH &0	"# ��in  025/0  �	����  �'1�4�'1,A 
��in  0060/0 ) ���� ��15 �� ��!��' 
��(*) ( 2 in Sch 40  
�-1� (,1, �'	$,	 SS 316L/*/ �6��"�/�1�����  IPS23347 ) [�S�
	 :(��� 1401 215   ��C��)�	1'/ �'�TH(   &�1.)(,1,/ ��!( (,1, ��' 
���
"����  
��! �	����  �'1�4�'1,A 
�� �1�<*. (*)Sch 40  �'�TH  - �*�'��'(  E 1!��!(,1, 
 ���� /�  

� �� ��� �1e� 
	�� K� "H ���4.�1��	"4. 
�� E 1!  E 1! ��	1%('��E 1! 
�� �<��
��<,	  &�1. 
	��DX m�����	
�"�� �1'�A ��2� &0	"# 5  ��*��W 8�	> �1� �	"3�   ���	�# ����{)MBH-Kw(  
�
�
 
	1� 
�'� 
�L
�+ (˚C)  

� 	1� qC� &�1.)fpm(   	1� ��2� ��	)�4�	_A( �,
/ ���/ $���  ��� B�e')�	
1*�.(  �{��# (L��)IP(   -�� "# ����1'��(°F)   �� ��.�1+ 	1� ����L ���1�  E 1! ��Baked Phenolic  �-1� �$� ���   &�1.)(,1, /��!( (,1, ��' 
���
"����  
��! �	����  �'1�4�'1,A 
�� a�L�"44. (*)Sch 40 ��	1%('��E 1! 
�� )���'/ �'�TH( ����{ ���4./ �1� IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347m�2�  ��C���	1'  &�1. (�"� )'�	1/  E 1!/�  

� �� ��� �1e� 
	�� K� "H ���4.��	1% r��F�	 �� �<��
��<,	m�����	
�"�� �1'�A ��2� &0	"#  ���	�# ����{ 
�
�
 
	1� 
�'� �I�� 

� 	1� 	1� ��2� ��	�,
 ��� B�e' �{��# (L�� -�� "# ����1'��	1� ����L ���1� '�	1 �e4I  E 1! �� '�	1  &�1.a�L��	1% (�"�)����{ ���4.
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	1� 
 _A �
	9  ��12  
�'� 
-�� (L�� z�= v��+   ���� 
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���
"����  
��! �	����  �'1�4�'1,A 
��  E 1!��! (,1, 
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	)��<��!( ��2� B;�+	 ���1�  �'�TH --/ �*�'��'  �-1� ���5 ������   �'	$,	/ �'	$,	��N )  Q�	G %�+�>��* �������� �'�/ �1� ��1=���������/ �1�  
	1� (8������ /�1� �'	$,	/ 
�1�1' ��'�  
	1���� ����/ Q�	G %�+�> �������� �'�/ �1� �������� ��1=�/ �1� �2%�� 
	1�/ �1� �'	$,	/ 
�1�1' ��'� �2%�� 
	1� T1�� Q�	G %�+�> �������� �'�/ �1� �������� ��1=�/ �1�  ���� 
	1�/ �1� �'	$,	/ 
�1�1'  ��	"�	��'� ���� 
	1� %�+�> ^+<!& r!l5*� /� � �"����/ �"' ���4./ �'�TH/ �1� �'	$,	  ���4. R����PLC / �1�  �-
"' ��I/O �CPU xI�u' ��"0 
 ) M�� 
�	$�	 �T� 
 
�	$�	 xI�u' ��1e�(  ���� ��PCS  
FACP IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347��	� (%�� ���5  �1� �'1�4�'1,A ��2� ��	���5 ���5 Pleated )/�S  ��2� ��	���5��2� B;�+	 ���1� ���5 (��.
	  ��2� ��	���5��2� B;�+	 ���1� '�	1 _�0/  �'�TH���5����������1=��������� 
	1� (8��� ��	"�	��'�������������������'� �2%�� 
	1� ��	"�	��'�������������������'�  ��	"�	�"���� 1*��� ���4. ���4. R���� 1*���  ���4.PLC  �-
"' ��
�	$�	 �T� 
 
�	$�	P�	� 
�� ����



  �'	$,	(*)  �'	$,	(*) �'	$,	 �'	$,	 �'	$,	 ��e�	 m2+ �'	$,	 �'	$,	 �'	$,	 �'	$,	 �'	$,	 �'	$,	 �'	$,	 �'	$,	 �'	$,	/��N�'	$,	 �'	$,	/��N�'	$,	 IP 55 & IP65 (*) �'	$,	 �'	$,	 �'	$,	 �'	$,	 �'	$,	 �'	$,	  IPS23347 ) [�S�
	 :(��� 1401 229  /24VDC /230 VAC )V  230  �	UPS  
	��1*��� HVAC �� /�'�'�1 (  aC0 &��0 ��N (�@}� aF4')UPS(  
$�� ('���� 
	��PLC ��	1% �� ��"4)' _��('����� M���	$�	Q4��- 
 �� 
��  �*5	PF��' ��"0 [1, 24 VDC HVAC PLC ) �	 �O4'(��'�� �'����./�	 (��'�� HVAC( Hot Spare  
 %20 �	�A 
�u� CPU  
HMI ��2�� ������ 
	��  &+	� �� 	$6'1*���  ��e�	 
	�� ���4. x��. 
 $��� /�'� "4��' >��4' ��{��# (*��
 Spark Gaps  �`�� �	1�	 �� 
 Surge Protection Device(  R���� �� /�'� (� ��e�	 ����+�� �	����N (O��# 
��L ('���� 
 ���� ��1' (8T���� �
;3� � 20 �#���H	 �	�A (O� ,��4. ������ 
��
��� 1*��� 
�� 
 �*:' (� 
 ����H �����`�	� �1=( (� (�@}� aF4' 
 /� ��� "4��' �� ��15  
���	"2�(��'�� 
��1*��� ���4. �*:' 
 �*5	 v��+ (�@}� ��N �"44.UPS �1  (�@}� .  ���(��'�� +m4"��� ��"44.  /� 
�� "4���� ��. (� �
�  ���01�.( ��� ��" '��� �� � �"���� P�1� &#	�' �1  ��	� ��2�. 
 ���4. ��"0  �� a0	
v��+ ����+�� IP 55 & IP65 (*)  
	�� ��2� B;�+	 ���1����5 /�S�	"2� �';I �� ���1+  
	�� ��2� B;�+	 ���1����5 (��.�	"2� �';I �� 
	 ��' 
���0�� ���� 
	1�/��� �2%�� ����. 

� �� ��1=� �2%�� ����. 

� �� �'�  ����. 

� �� ���1���� IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347  �"F'/24VDC /230 VAC ���4.HVAC aC0 &��0 ��N (�@}� aF4' �1�!	�APC  
$�� ('���� 
	�� �,��	1% �� ��"4)' _�� �*5	��"0 [1, (� �,���6�� ��e�	HVAC PLC �O4'(��'��  %20 Hot Spare  ��=�F��	xI�u'  ���'CPU  
�/�'� (� ��e�	  &+	� �� 	$6'x��. 
 $��� /�'�"4��' >��4' ��{��# (*��
Surge Protection Device( SPD)�	����N (O��#  
	�� ���. (O��#
��L ('���� &0	"# %20 �@% �'��� �c	
,��4. ������ 
�� 
$.�')10 (� 
 ����H ���  �*+	� �����1*���(� (�@}� aF4' 
 /� ��� "4��' �� 
���	"2� (��'�� m4+ 
	�� �"44.
��1*��� ����+�� ) "���(�(*��
 (�@}�  �� /�48����15  ���"4���� ��. (� �
�  ���01� �� ��3H
�"44.������ ���1  ��	� ��2�  �{��# (L��1*��� 
 ���4. 
	�� ��2� B;�+	 ���1� 
	�� ��2� B;�+	 ���1�� ���4. R������' �������� 
���2%�� ����. 

� �� ��1=� �������� 
���2%�� ����. 

� �� �'� 1*� ����. 

� �� ���1�



  �/'	 (�#� �'	$,	 �'	$,	 (*)PLC z�= &+	� (" �� . (� ���0 "��� ���4. R����$��	1,�% 
��.�
"�	M�% � /5/1 ����$� L 316   ��� 
 /2 (*) (*) ��.1!	(*) / ��.1!	(*) / �S ��� �� �<� � ��	� ��� �� �<� )(,1, ��e�	 j��C'( (*) (*)  ��.	"#85 (*)  ��	"����	 (�EN1886  (3L	�'�1  �'	$,	 (*) (*) ��� ���� I� T��2��� 5�
��!,   ASHRAE 30 &   ANSI/AHRI  550590    &+	� ����+��  �'	$,	  m4+ /_Am4+   IPS23347 ) [�S�
	 :(��� 1401 230   ���� 
	1� ����. 

� �� ��% �����< A) �4��	 ET� P�1� "  "�	1+ /�'��(  
 �<���<,	 R���� 
	��j�0��	$�	(  ���:*' 
 ��`���PF��' ��<*�I �1'�A �*:' 1*���  ����2� ��F�� ��1=� ����'� ���4. (� ���0 "��� ���4. R����)P�	�  �� j��C' z�=  &�F0 �	 R����F & G " ��. 5�	� /  �'�TH --/  --/ �*�'��' (�-
� /$��	1,�% 
��.�
"�	   �'�TH --/  --/ �*�'��'  �-1���� (�"� ��� �%|�
   �*+	� E 1!)���'/�'�TH) (--/µm(   �L��+ E 1!)���'/�'�TH) ( --/µm(  ���&���� I� �	���3� )���� 
	1� ��� �	( �S ��� �� �<� � ��	� ��� �� �<� 	"5��% *. ��� B�e'� )�	
1*�.( dB @  1m Distance( ��2� ��� ��.	"#  ��	"����	 (� HVAC  /(��+�1�1' �"4 
�� P�1� )�"����( �*�'��'( L×W×H ( m2+ ��
 /  
��.)M�%1*�.( G�4!o� ]�2 ��� ���� I�  ���� ��`��� �� ��	"����	�+ ASHRAE 30 &   ANSI/AHRI  550-590 Q�
�� "#	
 ��<' v��+ / &+	� ��F��� �'	$,	 �1� 	1�m4+ IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 ���� 
	1� ����. 

� �� ��% �����< A"  "�	1+ /�'�� ���  J���C+ (�#��) 
 �<���<,	 R���� 
	��  J;! ���:*' 
 ��`�����<*�I �1'�A�*:' 1*��� ����2� ��F�� ��1=� ����'� ���4. (� ���0 "��� ���4. R����� ��e�	���� ( R���� �� &�F0 �	 (O�:' �1� /���'/ �*5	 _�0 ���'/ (�"� ��� �%|�
  �*+	� E 1!  �L��+ E 1!Q�
�� ���/�	���3�*. ��� B�e'"5 qC� 	)dB @  1m Distance��2� ��� ��.	"# ���	 ������L �����HVAC&. ��3�	 )�*�'m2+ ��
 5 -7 T5�5 ���/ G�4!o



 ��� ���� I� T��2��� 5�
��!, �'	$,	(*) /            (*)  (*)  (*)  R134a/ R 407 c/  (*)  ��	"����	  DIN, AHRI 540  (*)    �'	$,	  �'	$,	  (*)  (*)  (*)  (*)  (*)  (*)  (*)  (*)   IPS23347 ) [�S�
	 :(��� 1401 231  ]�2 ��� ���� I� ���13 ��.�1+  �'	$,	 ��# �� ��. ��. (� ���'A �'� 
 m2+(°C) �'�_1=�' 
 (°C)  ����{E��'��  �30	
)Ton (  ����{E��'��  �30	
)Btu/hr ( (*) _A ��� ���)gpm( (*) _A 
�'� ���
�
�
/+�L
� )C˚( (*) ��F' �1� (*)R134a/ R 407 c/ �	"' "��F� 	$6' (*) �� ��	"����	�+ ��	"����	DIN, AHRI 540 �"���� (*)  ����{E��'��  &.)MBH( (*#�'
	 �'	$,	 ����{ ���4. �'	$,	  �	"3�&#	�' (*) �"���� (*)  >e�(��+��. P�1� �"  (*) (��+��. �� �"  c���1' (*) �	� �1��	"�	 (*) ��P�1� �"  /�' (*) ��	� �<���<,	 
��)�,
/ ���/ $���( (*) ��C�� 
�'�:   
	�����# 
	1� 
 _A �
	7  ��8  (L��  
�'� 
-�� z�= v��+  
(4�2��   ˚C 58  ��(4�2�� ˚C 60  �� (� $)6' d1eT' 
���1����.(��'�� ���N 
 a��' j��$�   
	�����# ��N 
	1� 
 _A �
	9  ��12  
�'� 
-�� (L�� z�=v��+   
	�� ���� 
	1� 
 _A12  ��15  (L��  
�'� 
-�� z�=v��+  
(4�2��   ˚C 50 (*) IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 �	"3�  P�	� �c
�! &:'  ����{ ����{_A ���_A 
�'�                            �1����./�	��	"�A 



 ��� ���� I� T��2��� 5�
��!, (*)  (*)  (*)  (4�2�� ˚C 120 51eT' D� 
	��
�<�	 
���1����. ((*)  (*)  (*)  (*)  (,1, 
 (��1!/  ���0�N(*)  12/ 6   � 
�-1� (,1,�
" ���(Min.SCH40)  �� 
�� ��' ���8/5  �'�TH &0	"# ��mm  1*  �'�TH &0	"# mm  40   088/0   (*)  (*)  �#	�= ��2� ��	��  (*)  (*)   
�1�I(*) /  (*)  (*)  (*)  �� 
�� ��' ���8/3  �'�TH &0	"# ��   �'�THin  02/0  
   ��'     ��!��'in 0060/0 (*)   �'	$,	   IPS23347 ) [�S�
	 :(��� 1401 232  ]�2 ��� ���� I�  
�'�����!1�   ) ��.	"# 5-6 ˚C  =∆T( (*)  ��TF� 
�'�) C˚ 2 �� 4( (*)  
�'�_�� ",1.) ��.	"# 5˚C =∆T( (*)   (�*T� 
�'�  (4�2��)51eT'
�<�	 
���1����. COP ) ��7��	  ��	"����	ANSI/ASHRAE/IES90.1  ��  �
"L19 -4-7  �:F'19 )1399(( (*)  ��� (��H	 �{��# (*) (�+ 	"5 /. (*) �1� (,1, 
 (��1! _A 
�'� ���
�
�
 / +�L
� )C˚( 12 (�"� � 
�-1� (,1,(Min.SCH40) &�1. ���' /��!�� (,1,�� 
��OD  �'�TH &0	"# ��mm (0�
 
��[1��
�� 
�-1� �'�TH &0	"#  _A ��� _1�� >��H)m2.k/kw( (*)  (��1! ��� �#	�= ��2�)���( (*)  (,1, ��� �#	�= ��2�)���( (*) 
�"�� �1'�A ��2�m����� )���( 5/1 �#	�= ��2� ��	�� 7�!�� (*) �"���� (*) �1�  
�1�I  	1� ����L)���) (cfm( (*)  ��C�� 
�'�)C˚( (*) 
�
�
 
	1� 
�'�/ �L
�+)C˚( (*) '�	1 &�1. /��!�� (,1,�� 
��OD  �'�TH &0	"# �� �'�TH��! 
����'  0060  &�1.��!  E 1! 
��!�� �'	$,	 IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347               �1�	�!	
	              



 ��� ���� I� T��2��� 5�
��!, �'	$,	  (*)  )&�1���	 ��!(  �
���.	  �"  >��4' E 1! ��(*)  (*)  IP 55  F/B  (*)  (*)  (*)  (*)  (*)  (*)  �#	�= ��2� ��	��   (,1, 
 (��1!(*)  �� 
�-1� (,1, ���  &0	"#SCH40(   (*)  (*)  (*)  (*)  (*)  �#	�= ��2� ��	��  (*)  (*)  �� 
�� �����'in  OD  &0	"# ��mm  5/1 ) (,1, 26 ��!  �� �� �4�	( (*)  (*)  (*)   IPS23347 ) [�S�
	 :(��� 1401 233  ]�2 ��� ���� I�  1�	��)���14�	( /� M��� 
	���� /  ���	"'  ) &0	"#2 �"I( �'	$,	 /� �	"3� (*) /� �1� 
�1:' ) '�	1 /�  M1�4�'1,A�
���.	 >��4' E 1! �� /� J�:' (*) �1�1' �{��# IP 55 ��� ���I� �1�1'/ �'� E�	$�	 F/B �I��  /�)RPM( (*)  ���� ��1' �<���<' �	1�)�	
1*�.( (*)  �1�1' �	1�)�	
1*�.( (*) (�"� ����+�� (*)  E 1! (*)  �#	�= ��2�)���( (*)  m�����	
�"�� �1'�A ��2�)���( 5/1 �#	�= ��2� ��	�� �1�  (,1, 
 (��1! (�"� �� 
�-1� (,1,) &0	"#  �1��	"4. _A ���)gpm( (*)  �1��	"4. _A 
�
�
)C˚( (*)  �1��	"4. _A �L
�+)C˚( (*)  �1��	"4. _A ��2� ��	 ��.	"#)���( (*)  �#	�= ��2�)���( (*)  
�"�� �1'�A ��2�)���( 5/1 �#	�= ��2� ��	�� �1��	"4. _1�� >��H (*) �1��	"4. ����+�� (*) &�1. ���'/ ��!�� (,1,�� 
��4/3  OD�'�TH mm �	����  - �4�	(*) (0�

�-1� (,1, 
�� (*) 7�!�1��	"4. 
�� (*) IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347       1� �1��	"4.	m4+                         _A �1��	"4.m4+ 



 ��� ���� I� T��2��� 5�
��!, (*)  (*)  (*)  (*)  (*)  (*)  (*)  (*)  (*)  (*)  (*)  (*)  (*)  (*)  (*)  �'	$,	  �'	$,	  �'	$,	  �'	$,	  �'	$,	  �'	$,	  (*)  �'	$,	  �'	$,	   �'	$,	  �'	$,	  �'	$,	  �'	$,	  �'	$,	  �'	$,	  (*)  �'	$,	  �'	$,	  �'	$,	  �'	$,	   IPS23347 ) [�S�
	 :(��� 1401 234  ]�2 ��� ���� I�  �1��	"4. �4*� ��	"�	 (*) ������ (F3L )Marine Box( (*) "� )m( (*)  ���)m3/h( (*) "� )m( (*) (��'�� m4+/N
� 
 
��.
��. (*)  �I�� ��!)RPM( (*)  �1�1')�	
1*�.( (*) �I��  �1�1')RPM( (*)  ���)m3/h( (*) "� )m( (*) (��'�� m4+/N
� 
 
��.
��. (*)  ��! �
�)RPM( (*)  �1�1')�	
1*�.( (*)  �1�1' �
�)RPM( (*)  �� r��F�	 �<��
��<,	 �'	$,	 a��' �	"' 
	�� �0�� ��  �'	$,	 (��C<� M�% ��% P+ 
	�� �'	$,	 c��  ��  �'	$,	  �$T'a��' a�6� �'	$,	  ��F' a��' (*�)�1�-1'1.A( �'	$,	 /� 

� �� ��� �1e� 
	�� K� "H ���4.�1��	"4. 
�� (*) �"4���/N
� ��2� 
�� /���! 
 -�� �'	$,	  ��2� ���4. 
���� �L
�+ ���1��	"4.  �'	$,	 �1����. �� 
	�� -�� ��2� ���1� �'	$,	 �	"' �� 
	��  /���! ��2� ���1� �'	$,	 /���! /N
� ��	�� �� �{��# �'	$,	 �	�  ��.�1+)��! �"  �1'�+( �'	$,	 c��,
 E��! �
"' �'	$,	 (��'�� M�% ��% �@%��4. �'	$,	 /���! ��	�# (L�� �� ��.��. ��. (*) �	�M�� �	"�	  �'	$,	 �	� ��. �	"�	���"44. ��� �'	$,	 ��'A _�T��	 ���1���' ��� 
 �'	$,	 �,
 _�T��	 ���1���' �'	$,	 IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347       � ��!(�*T      ��F' ��!   �� a��' �	"' 
	�� �0�� ��  �� (��C<� ��F' a��' (*�/� 

� �� ��� �1e� 
	�� K� "H ���4.��2��"4�� ��2� ���4. 
���� �1����. �� 
	�� -�� ��2� ���1��	"' �� 
	��  /���! ��2� ���1�/���! /N
� ��	�� �� �{��# (��'�� ��!�	�(��'��/���! ��	�# (L�� �� ��.��. ��.�	� ��.��'A _�T��	 ���1��,
 _�T��	 ���1�



 ��� ���� I� T��2��� 5�
��!, (*)  /3/400  (*)  (*)  (*)  (*)  mm  2(*) /  �'	$,	(*) /  (*)  �'	$,	  �'	$,	   �'	$,	(*)   �'	$,	(*)  �'	$,	  �'	$,	  �'	$,	  ��e�	 m2+  �'	$,	  �'	$,	  �'	$,	  �'	$,	  �'	$,	  �'	$,	   IPS23347 ) [�S�
	 :(��� 1401 235  ]�2 ��� ���� I� ����{ ���4. �1� (*) �,
 / ���/ $��� 50/  &. ��� B�e')Kw, Amp( (*)  &. ��	�# a��)�	
1*�.( (*)  	"5 qC�)&� ���( (*) (*) (*) 1*��� ���4./ �'�TH/ �1�  �'	$,	 /mm  ���4. R����PLC /�1� �'	$,	  ���4./ �1����. �{��# R���� (*) 1*���  ���4.PLC  �-
"' ��I/O � CPU xI�u' ��"0 
 )M�� 
 
�	$�	 �T�
�	$�	 xI�u' ��1e�( �'	$,	 P�	� 
�� ����) ��PCS  
FACP �'	$,	  �"F'/24VDC /230 VAC )230  �,
 �	UPS 
	�� 1*���  ���4. HVAC ��"  "�	1+ /�'(  �'	$,	  aC0 &��0 ��N (�@}� aF4')UPS(  �'	$,	  �1�!	�APC ('���� 
	�� 
$��PLC �'	$,	 �,��	1% �� ��"4)' _��('�����     M���	$�	Q4��- 
 �� 
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 ����H �����`�	� �1=( �'	$,	  �*+	� �����1*��� 
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�� P�1� )�"����( �'	$,	  ��3�	)m×m×m( (*) (*) (*) (*) (*) IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 1*��� �*:' ��� L�"44.	"�� j��I  ���	 ������L �����HVAC ��3�	  ��
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 (°C)  ����{E��'��  �30	
)Ton(  ����{E��'��  �30	
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 (��1!(*)  �� 
�-1� (,1, ���  &0	"#SCH40(         (*)  (*)  �#	�= ��2� ��	��   IPS23347 ) [�S�
	 :(��� 1401 239  ]�2 ��� ���� I�  	1� ����L)cfm( (*) '�� ��C�� 
)C˚( (*) 
�
�
 
	1� 
�'�/ �L
�+ 
	1� )C˚( (*)  &. ��	�# a��)�	
1*�.( (*) &�1. ���' /��!�� (,1,�� 
��OD  �'�TH &0	"# �� in 02/0 
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���.	 >��4' E 1! �� /� J�:' (*) �I��  /�)RPM( (*) �1�1' �{��# IP 55 ��� ���I� �1�1'/ �'� E�	$�	 F/B  ���� ��1' �<���<' �	1�)�	
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	��  &+	� �� 	$6'1*���  ��e�	 
	�� ���4. x��. 
 $��� /�'�  "4��' >��4' ��{��# (*��
 Spark Gaps  �`�� �	1�	 �� 
 ( SPD) R���� �� �	/�'� (� ��e ����+�� �	����N (O��# 
��L ('���� 
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	�� ��2� B;�+	 ���1�� ���4. R������' �������� 
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 (°C) ���*�I (��1�! ��13� ��.�1+  �'	$,	  ����L)gpm( 
��I  "�(ft.) NPSHA  
�
�
 ��	"�	)�4�	/(  �L
�+)�4�	( �4�	/(  (�1)�)�4�	/( G4���2� )�4�	( (*) ���)��	 �-�e�	 4*��6  ��! �	"�	/ V/Ph/Hz (*) �1�1' ������ (*)  ���� ��1' �<���<' �	1�)�	
1*�.( (*)  �1�1' �	1�)�	
1*�.( (*) �{��# (L�� (*) ���I� �1�1'/ �'� E�	$�	 F/B �I��  �1�1')RPM( �1� �1�1' ���	/ E+�S CW/CCW  �	$L	1*��� ���4. (*) ��1!( /����1���� /��. �-1� ��!  �"S (��1! (��1�! �4����! �2��� 
��/ (�"�  �"S ��  /��. �-1�  ��0����  (VTS) ����	� )x. ��%��. �������  �'	$,	  �1'�A�"��2'
	 (*) ��<*�I �1'�A  �'	$,	  �1'�Am�����	
�"��  �'	$,	 ���  �'	$,	 �"44.	"L���1� �/�	"3� (*) ���5 ) &0	"#40 a��' �4�	 �� E'( (*)  ��3�	)m×m×m( (*) IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347  P�	� �c
�! &:' )C˚( 
�
�
 ��	"�	 (�*T� ��	"�	)�4�	�	� ��! �	"�	 ���� ��1' �<���<' �	1� �1�1' �	1� ��� ���I�I���4�� �1'�A�"44.	"L  ��	"�	E'
"4� ���5 ��3�	



 ��� ���� I� T��2��� 5�
��!,   (*)  (*)          ���o  B;oN ��o4�*!1. ��o2��� �o4�� ���o<�	
� ���o0���� ��� !
"� Q��/ JD�� �>  T*�=20�=+-�& R<o�/ T*�=2   ��� ���� I� T��2��� 5�
��!, ANSI/AHRI& 340/360 ASHRAE STD 37  �	��	 �*' 
����	"����	  
10638  
 6942        (*)    �'	$,	(*) /        (*)  (*)  (*)  (*)  (*)   IPS23347 ) [�S�
	 :(��� 1401 252  ]�2 ��� ���� I� �."� ��3C0x,	  m2+ (*) 
��. (*) -�� 
�  �."� ��3C0(�  ���  ���! 
	�� "�����<���<'&��        ���o  B;oN ��o4�*!1. ��o2��� �o4�� ���o<�	
� ���o0���� �  ��15 ������( �1  ��	�. �l��� Q1�� Q�G�I	>   �W�� ����� :�l��� Q1�� Q�G�I	> * �	�  ]�2 ��� ���� I�  � ��	"����	�+� HRI 210/240 & 340/360 ASHRAE STD 37 �	��	 �*' 
����	"����	2-6016 6942 �)  ��<' �	"3� (�F=
"4� (�#�� �C+ (*) >e� 9��# �'	$,	 ������� �'� 
 m2+(°C) �'�_1=�' 
 (°C) ����'� �'� 
 m2+(°C) �F� 
�'� ��.	"# �"  )C˚(  ������� ����'�  &. �30	
 �� P�:' 
�'�)Btu/hr( (*) �% ����{E��' )Btu/hr( (*) ���'�% ��!/ �<���<,	 &�1. (*)  /� �I��)(�I�� (�( (*)  �"4�� 	1� ����L)(�	� ��)S( (*) IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347  ��
 x,	- -�� 
�  �."� ��3C0 ��� 	
 
 ��! ��4��
	) ��15 �� 5 -13 T5�5 ���/ �l��� Q1�� Q�G�I	>�W�� �����(�F=  �#	�= P�	�  �F� 
�'� ��.	"#   �*+	� 
	1� 
�'�)C˚(  ����{E��'��  &. �30	
�% ����{���'�% ��! /� �I�� �)L �"4��



 �� !
"� Q��/ JD�� �>  T*�=20�=+-�& R<o�/ T*�=2   ��� ���� I� T��2��� 5�
��!, (*)  (*)    (*)  (*)  (*)  (*)  (*)  (*)  (*)  (*)  (*)  �'	$,	   ��2%�� 
 ���) 
	�� 
���'�% P�	� -T3/( ) P�	�  
	��
���'�%- T3( /  P�	�  
	��-T3(*) (  �'	$,	  ���� P�:' / R407C/ R 410 a/ (*)  IP41  IP55W  F/B  (�F= �� j��C'
"4�         �c
�! J���C+ (�#��(*)  40-45 dB �L��+ :65 dB  (*)  (*)   IPS23347 ) [�S�
	 :(��� 1401 253    �W�� ����� :�l��� Q1�� Q�G�I	> * �	�  ]�2 ��� ���� I� ��� 
	1� �	$�' )cfm(   (*) �2%�� 
	1� �	$�' )cfm(   (*)  ���� 
	1� �	$�')cfm(   �1= 	1� _���!)m( (*)  ����. �1� 
	�� ���� 
	1�)cfm( (*) ���� 
	1� ����. ��	"�	 )cm * cm( (*) �1��	��*�� �� ���� 
	1� ����. (*)  ��� B�e')�	
1*�.( (*)  �<���<,	)V / Ph / Hz( (*)  ����L �,�# �� &'�. ���)A( (*) �	� ����L 
�	"�	)A( (*)  (��! ��ANSI/ASHRAE/IES90.1  ( (*) ���5 12��  &��0 �'	$,	    �1����. �1�  ��2%�� 
 ���
���'�% P�	� �<�	
 �)
���'�%��	�
� ) P�	�  
	�� 
��I- ���14�	 �'	$,	  ��F' �1� �� ��%��� ���� P�:'R407C/ R 410 a/ (*) �*+	� "#	
 IP41 �L��+ "#	
 IP55W ���I� �1�1'/�'� E�	$�	 F/B ��6��	 "H (�F= �� j��C' �c
�! J���C+ (�#��  	"5 qC� ��.	"# 
��6' �*+	� :45 dB�L��+  P+a��' )�4�	(/ '�	1 / �"���� (*) P+  ��%)�4�	 /('�	1/ �"���� (*) IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347�W�� �������� 
	1� �	$�'�2%�� 
	1� �	$�' ���� 
	1� �	$�' �1= ����. �1� 
	�� ���� 
	1����� 
	1� ����. ��	"�	�1��	��*�� ��� B�e' �	1� �<���<,	 ����L�	� ����L COP/EER ) (��! �����5 �1�1' �{��# (L��/ /� ��� ���I	"5 qC� ��.	"# ��	"�	 P+��	"�	 P+



 �� !
"� Q��/ JD�� �>  T*�=20�=+-�& R<o�/ T*�=2   ��� ���� I� T��2��� 5�
��!, (*) /(*)  (*)  (*)  M1�4�'1,A/ Q' (*) /   �'	$,	��N  �'	$,	  (*)  (*)  (*)  ��� ���� I� T��2��� 5�
��!, $��% �'�� �2!  �	 ��! �� $.�' (� �4:�	 
��>�I    ANSI/ASHRAE 51 & ANSI/AMCA210      ��F��� �� v��+ �� >e�  (*)          (�F=�(�#�� 
"4 (*)     IPS23347 ) [�S�
	 :(��� 1401 254    �W�� ����� :�l��� Q1�� Q�G�I	> * �	�  ]�2 ��� ���� I� ���	 �1= ��.	"# /(,1, 
�1�I�2. (*)  (�*T� ��	"�	)�4�	/('�	1/ �"���� (*) j��I /�'�TH / �"���� (*)  �1���! M1�4�'1,A  E 1!���	�# m�,14� ���!  �������! ��;=( �'	$,	/ ��	1%('��E 1! 
�� �'	$,	  ��3�	)cm * cm * cm( (*)  ��
)M�%1*�.( (*) �"' (*) �1  ���	��% "��� �,�+ E��'�% 
 E��'��.  Q�G Q�	G �!4����/ ��,� ]�2 ��� ���� I�  ��`���  /� $��% �'�� �2!��! �� $.�'>�I  >�S�� ���� ��`���  ��	"����	�+�� ANSI/ASHRAE 51 & ANSI/AMCA210  P�	� �C�:' )�) ( ����+�� ����   ��<' ��F��� �� v��+ �� >e�  �"'/� (*) ��# �� ��. ��. (� ���'A Q�
�� (�F= 
"4�(�C4' ��6��	  /� 
	�� + �1�1' +�`*�I   �� 7��	(�F=(*)  ���)cfm-m3/hr( IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347�W�� ��������	 �1= ��.	"# (�*T� ��	"�	�1� j��I  &�1. E 1!) E 1!��	1% ��3�	 *  ����{�1  ���	��% "��� �,�+ E��'�% 
 E��'�� 5 -14 T5�5 ���/ ;� Q�G >�S�� ����  P�	�  �	"3� "H �1���6��	 ���



 ��� ���� I� T��2��� 5�
��!, (*)   ��.	"#1500 (*)  (*)   ��.	"#80 (*)   �<���-  (*)  R����' / (���  (*)  (*)  /230  /(*)   ��.	"#1500 (*)  S1 Duty  IP 55   F/B (*)  (*)  (*)  (*)  (*)  �'	$,	  ��6��	 "H/( (*)  �'	$,	  �'	$,	  �'	$,	  �'	$,	  �'	$,	   �$��	1,�% �-1�(*)  �$��	1,�% �-1�(*) /  M1�4�'1,A(*) /  (*)  ��0���� (��1!/  �!1�(*)  (*)  (*)  (*)  (*)  (*)   IPS23347 ) [�S�
	 :(��� 1401 255  ]�2 ��� ���� I�  �L��+ m�����	)��<��!( (*)  �I�� /�)RPM(  ��.	"#  &. ������(%) (*)  	"5 qC�)dB @  1m Distance(  ��.	"# ��3��	��% 
�4�/ �"���� (*) J�:'  R����'  ���� ��1' �<���<' �	1�)�	
1*�.( (*)  �1�1' �	1�)�	
1*�.( (*) c��,
 / ��� / $���  50 /1 / �I�� )RPM(  ��.	"# �1� Duty  �{��# (L��)IP(  (*) ��� ���I� �1�1' /�'� E�	$�	 (*) ��	"�	 /�'� (� ��e�	  7��)�*�'��'( (*) R���� (F3L �"���� (*)  (F3L �"����(����! (*) (�F= 
"4� (�C4'J���C+ (*) /N
� ��.�1+ ��*��0��0���� 
��. �'	$,	 / 
� ���� ���1�/ �1'�+  �'	$,	)��6��	 "H ���
 ��'� �'	$,	 ��3��	��% �'	$,	 Sponge Rubber �'	$,	 
�1� �'	$,	 &��. "4*% �'	$,	 (�"�  �$��	1,�% �-1� (��1!/�'�TH �$��	1,�% �-1� ��! M1�4�'1,A ��  (*) ��0���� ��0���� (��1! ���
 ��'� (�"� (*) ��!���
 ��'� 
�� (*) ��)' 
 G�! (*) (O�:' (*) ��! (*) IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 "� �L��+ m�����	 �I�� 	"5 qC�              �1�1'       �F��L M�	1,         �	1'   ��� 



 ��� ���� I� T��2��� 5�
��!, (*)  (*)  (*)  (*)  (*)  (*)  (*)  (*)  ��� ���� I� T��2��� 5�
��!,  
	1� (�*T�
�	1��  ANSI/ASHRAE 51 & ANSI/AMCA210        (*)          (�F=�(�#�� 
"4 (*)    (*)   ��.	"#1500 (*)   (*)   ��.	"#80 (*)   �<���-  (*)  R����'/ (���  (*)  (*)   IPS23347 ) [�S�
	 :(��� 1401 256  ]�2 ��� ���� I� ���
 ��'� (*) �*+	� qC� (*)  ����' E 1!)µm( (*)  ���)� E 1!)µm( (*)  ���)� �'�TH)µm( (*)  ��! �C0)�*�'��'( (*) L×W×H  )�*�'��'( (*)  
��. ��
)M�%1*�.( (*) Q�	G �!4�� Q�G Q*�	�5 ]�2 ��� ���� I� ��`���  /� 
	1� (�*T�  �� ��	"����	�+ ANSI/ASHRAE 51 & ANSI/AMCA210 �� ����  >�S��`��� ����+�� ����   ��<' /� �"' (*) �� ��. ��# ��. (� ���'A Q�
�� (�F= 
"4�(�C4' ��6��	 "H �1�  /� 
	�� + �1�1' +�`*�I  �� 7��	(�F=(*)  ���)cfm-m3/hr(  �L��+ m�����	)��<��!( (*) �I��  /�)RPM(  ��.	"#  &. ������(%)   	"5 qC�)dB @  1m Distance(  ��.	"# ��3��	��% 
�4�/ �"���� (*) J�:' R����'  ���� ��1' �<���<' �	1� (*)  �1�1' �	1�)�	
1*�.( (*) IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347   ��� �'�TH  ��3�	  
��. ��
 5 -15 T5�5 ���/ ;�Q�	G �!4�� Q�G�� ����  �	"3� ��6��	 "H �1� ���  "� �L��+ m�����	�I�� 	"5 qC�        



 ��� ���� I� T��2��� 5�
��!, /  230/(*)    ��.	"#1500 (*)  S1 Duty  IP 55(*)  F/B   (*)  (*)  (*)  (*)   "H��6��	(*)/(  �'	$,	  �'	$,	    �'	$,	   �$��	1,�% �-1�(*)  M1�4�'1,A(*) /  (*)  (*)  (*)  (*)  (*)  (*)  (*)  (*)  (*)  (*)  (*)  (*)  (*)  �� !
"� Q��/ JD�� �> 0�=+-�&  T*�=2R<o�/    IPS23347 ) [�S�
	 :(��� 1401 257  ]�2 ��� ���� I� c��,
 / ��� / $��� 50 /  1/ �I�� )RPM(  ��.	"# �1� S1 Duty  �{��# (L��)IP) (*) ��� ���I� �1�1'/ �'� E�	$�	 F/B ��	"�	 /�'� (� ��e�	  7��)�*�'��'( (*) R���� (F3L �"���� (*)  (F3L �"����(����! (*) (�F= 
"4� (�C4'J���C+ (*) / 
� ���� ���1�/ �1'�+  �'	$,	) "H ���
 ��'� �'	$,	 
�1� �'	$,	  G4*�)
�
�
 / �L
�+( &��. "4*% �'	$,	 (�"�  �$��	1,�% �-1� ��! M1�4�'1,A ��  (*) ���
 ��'� (�"� (*) (}�� 
�����
 ��'� (*) ��)' 
 G�! (*) (O�:' (*) ��! (*) ���
 ��'� (*)  ����' E 1!)µm( (*)  ���)� E 1!)µm( (*)  ���)� �'�TH)µm( (*)  ��! �C0)�*�'��'( (*) L×W×H  )�*�'��'( (*)  
��. ��
)M�%1*�.( (*) ���� �	G   �W�� ����� :���� �	G 0�=+-�&  IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347       �1�1'     �F��L M�	1,       �	1'   ���   ��� �'�TH ��3�	  
��. ��
 5 -16 T5�5 ���/ �����W�� �����



 ��� ���� I� T��2��� 5�
��!, AHRI 850, ASHRAE 52.2                  (*)  ��	"����	 j��C'  EN 779-2-      (*)  (*)  (*)  (*)  (*)  (*)  (*)  (*)  (*)  (*)  (*)  (*)  (*)  �� !
"� Q��/ JD�� �> 0�=+-�& R<o�/ T*�=2   ��� ���� I� T��2��� 5�
��!, AHRI 440,   IPS23347 ) [�S�
	 :(��� 1401 258  ]�2 ��� ���� I�   � ��	"����	�+� AHRI 850, ASHRAE 52.2 �)   �����	 /�`���'�c
�! &:' )m( "#	
 ��<' �	"3� �1� Q�
��  	1� ����L ���')cfm / ( �I�� ��)m/s (  �	�y)ppm(  "�1  _@L "��� (. ��	�y ��	"�	 ��.	"#)�*�'��'( (*) �	�y _@L ������ ��	"����	 j��C'  -12/(*)  ��.	"# ��. 
�'�
 )C˚ ( ��<��! (  / 
��. ��2� ��.	"#)��<��!(  �#	�= ��2�)��<��! ( / �#	�= 
�'�)C˚( (*) ���5/  �#��'���5 )m2( (*) ���5 (��%"4S "#	
 
	�� (*) �'�TH 
 j��I �1� (*)  ��	"�	E' ���5 (*) ����{ �� �'
��' ��.	"# P�1�'/ -��/  ���)�Pa (in-wg) (*) �-�e�	 ��	"�	 )
�
�
/ +�L
�( (*)  ���	 ��	"�	)�*�'��' (�����	 ���I ��1= (*) ����� /  G4*��� / �T����	$�	  /��� 	
 (*) K���� ���+ (*) �*�� 
 &�# )M�%1*�.(�,�+ �/ �,�+�� (*) �*�� 
 &�# )m3(�,�+ �/ �,�+�� (*) �"' (*) 8�	>�G  �W�� ����� :;�8�	> 0�=+-�&  ]�2 ��� ���� I�  ��	"����	�+�� AHRI 440, IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 �����	 /�`���' 	1� ����L ���' "�1  _@L "��� (. ��	�y ��	"�	 ��.	"#�	�y _@L ������ &0	"#/  
��. ��2�)��<��! �#	�= ��2�Q4L ���5 �	"3����5�'�TH 
 j��I �1�����{ �� �'
��' ��.	"#�-�e�	 ��	"�	 ���	 ��	"�	  ��	1'(O�:'/ ���  ��
�*�� 
 &�# R6#�*�� 
 &�# 5 -17 T5�5 ���/ ;�8�	>�W�� �����



 �� !
"� Q��/ JD�� �> 0�=+-�& R<o�/ T*�=2   ��� ���� I� T��2��� 5�
��!, ASHRAE 79         ������ �4�'�� 
�1.����T' ���� �������  �4�'� ���T' �,���.      (*)  (*)  (*)  (*)  (*)  (*)  (*)  (*)  �'	$,	   7��	  AHRI 350  �'	$,	  (*)  (*)  � ��' 
���
" (. ��� (� �<���<' �1=   &<  �'1�4�'1,A 
���� �L1' �"  ��	�  �������"  &e�' -��	 "�    
��. ��2� ��	���I�� R�� &0	"#(  (*)   IPS23347 ) [�S�
	 :(��� 1401 259   �W�� ����� :;�8�	> 0�=+-�&  ]�2 ��� ���� I�ASHRAE 79 �)   �����	 /�`���'�c
�! &:' )m( "#	
 ��<' �	"3�  �1� ������ �4�'����1. � ���T' ���� ���� ���������T' Q�
�� P�	
  ���71�:' )Btu/hr( (*)  &. ���)Btu/hr( (*)  	1� R6#)cfm( (*) 
�
�
 
	1� / 
�'�_1=�' 
�
�
 
	1� (*)  	1� ��2� ��	)_A �4�	( (*)  _A ��2� ��	)_A �1�( (*)  �L
�+ 
 
�
�
 _A)F˚( (*)  ��
":'�I��/  �C0)�*�'��'( (*) m�'�4�� 
 m�����	 Q�-�� �'	$,	  )dB @  1m Distance(    �� I 350 _�T��	 "�*. /� �
� �'	$,	 �L
�+ 
 
�
�
 ��	"�	 )�4�	( (*) E��'�� &�1. x��� �	"3� (*)   &�1.  
 ��!/��	"�	/�'�TH (,1,� ��' 
��(� (� �<���<' �1= ��! &<  �'1�4�'1,A 
���� �L1' �"  ��	��"  &e�' -��  �1'�A ��2� &0	"#m�����	 
�"�� 5/1   
��. ��2� ��	�� )�I�� R�� &0	"# ���5 / '�	1/ �'�TH   (*) IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347�W�� ����� �����	 /�`���' ���  
�'�  m2+
�
�
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�"�� �1'�A)��<��!1*�.( ���o \�5  �	"3���!�� (*) ����{   �L
�+MKcal/hr (*) P�	�   �#	�=)Psig(/ °C (*) �� E.�
� ��% R6# �'� 
°C 200 )m3/hr( (*)  E.�
� ��% �'
��')�*�'��'( (*)  E.�
� ��% �L
�+)cm( (*)  _A R6# &0	"#)m3/hr:( (*) IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347�W�� ������4��	 ��  
-�� �� �����	 �4��	 ��  �L
�+��� (��1!  (��1! ��:�5)(��1! �,�# �� 
	�� �,1= �-�e�	/ ��e�	 ������ (.(� "� ��)�%|�
' 
�� ��	1�'�TH ��	"3��u�� �4�A ��� �� ��e�	 �	"3�  (��1![1��/ �	�1�
�� [1�� [1����� 
�� / �	"3�)�%|�
 �C0/ �1=/ (L�� [1�����1  M;I	 ��1. �	"3�/ ��	"�	/ ET� �� ��1= ��!���� 
�� :�	"3�/ ��	"�	 (8����� / ��T�/ ��4��=	 �� (8��� 
� ��� 
�� (�<���% ��� 
��/ �	"3�)�"  �1L �� �"  ��! ���%��. m�����	
�"�� �1'�A����{P�	� �� E.�
� ��% R6# E.�
� ��% �'
��' E.�
� ��% �L
�+ _A R6# &0	"#



 �� !
"� Q��/ JD�� �> 0�=+-�& R<o�/ T*�=2   ��� ���� I� T��2��� 5�
��!, (*)    ��%/�F�.��    (*)      (*)   �'	$,	��N  (*#�' 
� 
	(*)  (*)  �'	$,	(*) /   �'	$,	��N  �'	$,	  �'	$,	  �'	$,	  �'	$,	  �'	$,	  �'	$,	  �'	$,	  �'	$,	  �<���<,	(*) /  400 V/ 3PH/50 HZ,AC  (*)   IPS23347 ) [�S�
	 :(��� 1401 268   �W�� ����� :8��� � \�5 0�=+-�&  ]�2 ��� ���� I�  
�'� B;�+	 ��°C 10    
�'� B;�+	 ��°C 15    
�'� B;�+	 ��°C 20   �<�,
�"�� �'
��')�*�'��' _A(  
�'� B;�+	 ��°C 10    
�'� B;�+	 ��°C 15    
�'� B;�+	 ��°C 20 (*) 8��� &32' �1� �+1� �1� &��
��%/��%  &32' ���F��:' ����{)Kcal/hr(  �ANSI/ASHRAE/IES90.1    �
"L �� 19  �:F'19 )1399((  (*)  ����{ &0	"#���T��	 )kcal/hr(  ����{ ��.	"#���T��	)kcal/hr(  �+1� B�e')Lit/hr-m3/hr( (*) �6��"� �"  (,
"' &32' �'	$,	 / ��.��. (*#�' 
� 
�1�1' ��  (*) ��"0 1*��� �'	$,	 /�
��<,	 ��6��	 "H �'	$,	/  &�1��)�<���<,	 R2S( �'	$,	 &!1.1'�� �'	$,	 �1��	$��1� (*�' �'	$,	 $.�' �	 $��% ���1� �'	$,	 �<��
��<,	 ���4. �'	$,	 ��% ��2� ���4. �'	$,	 	1� ��2� ���1� �'	$,	 ��1*�! �0�� ��  �'	$,	 �1�  �1�1'�<���<,	 c��,
/ ���/ (+�S 400 V/ 3PH/50 HZ,AC  �	1� ���� ��1' �<���<')�	
1*�.( (*) IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347�W�� ����� 
�'� B;�+	 �� 
�'� B;�+	 �� 
�'� B;�+	 �� �<�,
�"�� �'
��' 
�'� B;�+	 �� 
�'� B;�+	 �� 
�'� B;�+	 �� &32' ���F��:' ����{  ������)�	"����	 (��! �� � 7-4 -19 ����{ &0	"# ����{ ��.	"# �+1� B�e'�6��"� �"  (,
"' &32'/�
��<,	 &�1��$.�' �	 $��% ���1��<��
��<,	 ���4.     �1�1' 



 �� !
"� Q��/ JD�� �> 0�=+-�& R<o�/ T*�=2   ��� ���� I� T��2��� 5�
��!, (*)  IP 55(*)  F/B            (*)  (*)  (*)    �'	$,	  (*)  �'	$,	  (*)  (*)  (*)   mm  2  /(*)  
�1��
�!
�<�' / PLC  (*)  (*)  IP 55 & IP 65 /*  (�#�� /'	  �'	$,	       IPS23347 ) [�S�
	 :(��� 1401 269   �W�� ����� :8��� � \�5 0�=+-�&  ]�2 ��� ���� I�  �1�1' �	1�)�	
1*�.( (*) �{��# (L�� IP 55(*) ��� ���I� �1�1'/ �'� E�	$�	 F/B  �&32' �1� (' ��2�� �! /  ('	1� � �! �&<  (��!/ G4*� (��! E�A �,	1� Q����
	 �C0 ���3� 	 R���� �1� ��%/ �<���<,	 / R����' (0�L  &32' �"4'�)Hp( (*)  /N
� ��!)Hp( (*)  	1�)Hp( (*) /<'�%  �0�� /N
�)�	
1*�.( HVAC  /(��+�1�1' �"4 
�� P�1� )�"����( �'	$,	  &. ��
)m2+ / 
��.( (*)  �#	�=�1��	"�1� �"���� P�1� �'	$,	 �"' (*) (*) (*) (*) (*) 1*��� ���4./�'�TH/�1� 	$,	M/mm R���� �1� 
�1��
�!
�<�'(*) 1*��� �<���<,	 
 ���4. (*)  �{��# (L�� 
 ��� 1*���  ���4. 
�� a0	 v��+ ����+�� IP 55 & IP 65 /* (�F= 
	�� J���C+ (�#�� 
"4��<���<,	 
 ���4. R���� (�#�� ��<*�I �1'�A �'	$,	 �>5�5  ��� ����{)kcal/hr( ��� �	"3� IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347�W�� �����       ��� 
��[1������  ���	 ������L �����HVAC &. ��
 �#	�=           ���4. $.�'  ��� ����{



 �� !
"� Q��/ JD�� �> 0�=+-�& R<o�/ T*�=2   ��� ���� I� T��2��� 5�
��!,             �-1� (:�5
  �� ���� ����A  (2�   /5/3 * /  �'	$,	  �'	$,	  �'	$,	   (o�"���� ASME   �o�	 ���o. �o����� 	�   �1�o�' ASME Form P "���� �! 	�. �� !
"� Q��/ JD�� �> 0�=+-�& R<o�/ T*�=2   ��� ���� I� T��2��� 5�
��!,         (,1, 
 (��1!        60  (*)  (*)  (*)  (*)   IPS23347 ) [�S�
	 :(��� 1401 270   �W�� ����� :8��� � \�5 0�=+-�&  ]�2 ��� ���� I� �+1� �1�  �#��')cm2( &<   �C0)�������'(  �����	)��'(  ����. ��3�	) ��'× ��'( �	1' �-1� (:�5����A j��I �1� /  �'�TH)�*�'��'( R2! (2� t��:' (,� �'	$,	  ��'�(�*T� �'	$,	  �1� E.�
� m�;.H �'	$,	  ��	"����	 ���' jF= �� (. (�1% ����ASME  ��� �"���� ��"  �'	$,	 (o. [1������  ��	1o% (o'��  (o�"����  m� �	14I�`�� (4�$%�' �"���� � "�	1�ASME Form P-2 (E 00068) 0 �� )J/���( d3�U��- .��    0 �� )J/���( d3�U��- .�� 0�=+-�&  ]�2 ��� ���� I� �)   �����	 /�`���'�c
�! &:' )��'( "#	
 ��<' �	"3�  �1� (,1, 
 (��1! Q�
��  ���	 ����{)���,(  &. ��	1+��)G.P.H( _A 
�'�  �L
�+ 
 
�
�
)C˚( 5/4 /60  _A ��2� ��	)��' _ A( (*) �	"����	 (��! �� � �) ANSI/ASHRAE/IES90.1( (*)  ���+y �$T' ��3�	)cm×cm×cm( (*) IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347�W�� ����� ����. ��3�	j��I �1� �1� E.�
� m�;.   * ��	"����	 ���' jF= �� (. (�1% ����%�� ���.�!��	� (�' ��" �� .�( m� �	14I 5 -23 T5�5 ���/ 0 ���W�� ����� :  �����	 /�`���' ���	 ����{ &. ��	1+��_A 
�'� _A ��2� ��	   �'	$,	 ��<*�I"�	"����	 (��! �� � ���+y �$T' ��3�	



 �� !
"� Q��/ JD�� �> 0�=+-�& R<o�/ T*�=2   ��� ���� I� T��2��� 5�
��!, 5 (*) $��	1,�% 
��.�
"�	M�% �  / SS304 (*)             Q' c��,A(*)  (*)                �'	$,	  �'	$,	  �'	$,	  �'	$,	   �'	$,	��N   �	 ��2��10 ���  (*)  �� !
"� Q��/ JD�� �> 0�=+-�& R<o�/ T*�=2   ��� ���� I� T��2��� 5�
��!,    IPS23347 ) [�S�
	 :(��� 1401 271     0 �� )J/���( d3�U��- .�� 0�=+-�&  ]�2 ��� ���� I�  (:�5 �'�TH)�*�'��'(  (*)    �	1' $��	1,�% 
��.�
"�	SS304 �4�	( 
�
�
 �L
�+ (�*T� �2%�� S.V ��	�
�� [1�� [1�� �	1'  Q' c��,A  ���'�% ����{)GPH/Kcal/hr( (*) _A 
�'�  �L
�+ 
 
�
�
)C˚( ���)m3/hr( ���	�# &�1. qC� )a��'��'(  
�
�
 �L
�+ ��
 ���' �'�TH 
 j��I  ��2� 
 �'� ��4��=	 �� )PSV & TCV( �'	$,	 (�*T� ��  �'	$,	 ����1'�� �1�4� ��  �'� �'	$,	 ��� ������ �'	$,	 ���4.��  (�(�	� �'	$,	/ 
��. ��2� ��.	"#  �	 ��2�� �"' (*) �<��� 0 ��i  �W�� ����� : i�<��� 0 �� 0�=+-�&  ]�2 ��� ���� I� �)  IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347�W�� ����� :  (:�5 �'�TH    �$T' �-�e�	)�4�	 ���'�% ����{_A 
�'����	�# &�1. qC�   &�1. ��e�	)�4�	( ���' ��2� 
 �'� ��4��=	 �� ����1'�����4.�� 
��. ��2� ��.	"# 5 -24 T5�5 ���/ �<��� 0 ���W�� �����



 �� !
"� Q��/ JD�� �> 0�=+-�& R<o�/ T*�=2   ��� ���� I� T��2��� 5�
��!,           ���	 �(���        (*)/  (*)   (*)  (*)  $��	1,�% 
��.�
"�	M�% �    ���2� ���1� �qC� ���4."�������4��=	 ��  �  �� !
"� Q��/ JD�� �> 0�=+-�& R<o�/ T*�=2   ��� ���� I� T��2��� 5�
��!,             (*)  (*)  (*)  (*)   IPS23347 ) [�S�
	 :(��� 1401 272   �W�� ����� : i�<��� 0 �� 0�=+-�&  ]�2 ��� ���� I�  �����	 /�`���'�c
�! &:' )��'( "#	
 ��<' ��� ����{ (kcal /hr)  ��� �	"3� �	"3�  �1� ��� / ���	 �(��� Q�
��  ���F��:' ����{)���,(  ����{���T��	 )���,( _A 
�'�  �L
�+ 
 
�
�
)C˚( (*)  �$T' ��3�	)cm×cm×cm( (*)  (:�5 �'�TH)�*�'��'( 5  �-�e�	)�4�	( (*) �	1' $��	1,�% 
��.�
"�	  $)6' �" (�  ���2� ���1� �qC� ���4. (2� "����� �+�&d3 �!�  �W�� ����� : �+�&d3 �!� 0�=+-�&  ]�2 ��� ���� I� �)   �����	 /�`���'�c
�! &:' )��'( "#	
 ��<' �	"3�  �1� Q�
��  ���F� ����{)Grain( (*)  ��� /�`���')m3/hr(  (*)  (,1, �C0)�4�	( (*)  (:�5 �'�TH)�*�'��'( (*) IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347�W�� ����� �����	 /�`���'��� ����{ ���F��:' ����{ ����{_A 
�'� �$T' ��3�	 (:�5 �'�TH 5 -25 T5�5 ���/ �+�&�W�� ����� �����	 /�`���' ���F� ����{ ��� /�`���' (:�5 �'�TH



 �� !
"� Q��/ JD�� �> 0�=+-�& R<o�/ T*�=2   ��� ���� I� T��2��� 5�
��!, $��	1,�% 
��.�
"�	M�% � (*)  m�� �$T'(*) /  (*)  (*)  �� !
"� Q��/ JD�� �> 0�=+-�& R<o�/ T*�=2   ��� ���� I� T��2��� 5�
��!,         E��'��/ (��'�� E��'�%       (*)120 21   /��. R. M�� �-1� (��1!mm 150(  
 Schedule 20  ) mm   
 ��-��(  M�� �-1�  $'�0 
��1! E 1! ���  �'	$,	   
	�6' �� �!1� �� Full-(/6����  ��  
��PTFE   IPS23347 ) [�S�
	 :(��� 1401 273   �W�� ����� : �+�&d3 �!� 0�=+-�&  ]�2 ��� ���� I� �	1' $��	1,�% 
��.�
"�	(*)  $)6' �" (� m�� �$T'  �$T' ��3�	)cm×cm×cm( (*) �"' (*)  0 �� ���!=!2 \��1�5  �W�� ����� : 0 �����!=!2 \��1�5 0�=+-�&  ]�2 ��� ���� I� �)   �����	 /�`���'�c
�! &:' )��'( "#	
 ��<' �	"3� Q�
�� (��'�� E��'��E��'�%  �'�� ����{)���,(   ��2�
��. )���(  
��. 
�'� ��.	"#)C˚(  (*)  �1'�A ��2�)���( 21       �$T'   /��. R. M�� �-1� (��1!) ��mmSchedule 20 200  
 (,1, �(��! �-�e�	 �x�0�� M�� �-1� �+	��! $'�0 
��1! E 1! ��2%��( �L
�+ �)����L( (�*T� ����.�! �(�*T� � (��= m� �	1� �'	$,	  ����  �1�/���'  
	�6' �� �!1� �� &'�.)-Bore��`4��2� 
�� IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347�W�� ����� �$T' ��3�	 5 -26 T5�5 ���/  0 ���W�� ����� �����	 /�`���' �'�� ����{ 
��. 
�'� ��.	"#      �	1'    �-A��  
�
�
)��2%��



 �� !
"� Q��/ JD�� �> 0�=+-�& R<o�/ T*�=2   ��� ���� I� T��2��� 5�
��!, ISO 17292, API 6D, MSS SPANSI/ASME B16.34, ANSI/ASME B1& 16.47, ANSI/ASME   DN25 Female BSPP Reducing Bushes Supplied to DN20 & DN15  DN25 Female BSPP    (*)  �� !
"� Q��/ JD�� �> 0�=+-�& R<o�/ T*�=2   ��� ���� I� T��2��� 5�
��!,           E��'��/ (��'�� E��'�%      3 / 120 ( 125 psi    ASME Section VIII Div.I   SS 304  SS 304  SS 304   IPS23347 ) [�S�
	 :(��� 1401 274   �W�� ����� : 0 �����!=!2 \��1�5 0�=+-�&  ]�2 ��� ���� I�       �� ��	"����	 �+��  ISO 17292, API 6D, MSS SP-61, ANSI/ASME B16.34, ANSI/ASME B16.5 & 16.47, ANSI/ASME B16.25 �2%�� 
 ����L DN25 Female BSPPReducing Bushes Supplied to DN20 & DN15 (�*T� DN25 Female BSPP  ��3�	)cm×cm×cm( �"' (*)  T�!-t 0 �� �4!o \�5 ��   :  T�!-t 0 �� �4!o \�5 �� 0�=+-�&  ]�2 ��� ���� I� �"���� �)   �����	 /�`���'�c
�! &:' )��'( "#	
 ��<' �	"3� Q�
�� (��'�� E��'��E��'�%  �'�� ����{)���,(  ��2�
��. )���(   
��. 
�'� &0	"# )C˚( 120 (˚C) ��2� &0	"# 
��. 125 psi  �1'�A ��2�)���( M	�� )Drum(  ASME Section VIII Div.I (,1, 
 >e� �-�e�	�� SS 304  &�� ��:�5)��� (�*+	� SS 304  [1��ET! SS 304 IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347�W�� ������� ��	"����	 (,1,��e�	 
��  ��3�	 5 -27 T5�5 ���/  T�!-t 0 ���W�� ����� : �����	 /�`���' �'�� ����{��.	"#/ ��2� &0	"#      



 �� !
"� Q��/ JD�� �> 0�=+-�& R<o�/ T*�=2   ��� ���� I� T��2��� 5�
��!,  �� �L��+ ���%��. 
���A $'�0 "��.	���  ISO 4590, EN  12667     E��'�� :  
�'1��-	EPDM  ��  &0	"# �'�TH in2   ���	�# :�4� R2!   �'1�4�'1,A 
$*� 
������$�  �'�TH ��7��	 �� (�C4' ���*0	   �'	$,	  ��12. �

�.��  ��!1� ��   API 598, API 6D, API 608, ANSI/ASME B16.34 & B16.5 & B16.10 & B16.47  �'	$,	             ����{ 
	�� �	 ��2�� 
�� 300 U.S.  ��	 �'	$,	 /,�%.           IPS23347 ) [�S�
	 :(��� 1401 275    :  T�!-t 0 �� �4!o \�5 �� 0�=+-�&  ]�2 ��� ���� I� �+	��!  �� �L��+ ���%��. 
���A $'�0 "��.	     j��I  ISO 4590, EN  12667 (��'��  
�'1��-	 &0	"# �'�TH(��'�� ���	�#     j��I E 1!  (0�
 �'1�4�'1,A 
$*� 
�� �-1� ����� mm  5/0 7��	 �����*0	  �(�*T� ��L
�+ �
�
�
 ��
��2� ��4��=	 ��  �	1� �'	$,	 ����  �1�/'�	1  �� ��12.�!1� �� �� ��	"����	�+ ��  API 598, API 6D, API 608,ANSI/ASME6.34 & B16.5 & B16.10 & B16.47 �"4��  ��'���2��"4�� ��2� �'	$,	 �2%�� 
 ����L 
 (�*T� ��
  &�� (:�5 ���)J��� ( �*+	�)�������'(  &�� (:�5 
-��)J��� ( �*+	�)�������'(  &�� (:�5 �	"3�)J���( �4�	(   M�A 
�(*) ����{ 
	��300 U.S. ��	 �'	$,	 /,�% ���
�  �,�+ ��
)M�%1*�.(  
��. ��
)M�%1*�.( M�L $.�' IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347�W�� ����� :        �	1'  �-A��  �(�*T� ��L
�+ �
�
�
�� ��	"����	 ��2��"4�� (,1,��e�	 
��  &�� (:�5 ��� &�� (:�5 
-�� &�� (:�5 �	"3�    ������ �	�1� ��	"�	)�4�	 �,�+ ��
 
��. ��




 �� !
"� Q��/ JD�� �> 0�=+-�& R<o�/ T*�=2   ��� ���� I� T��2��� 5�
��!,         �� !
"� Q��/ JD�� �> 0�=+-�& R<o�/ T*�=2   ��� ���� I� T��2��� 5�
��!,       �	��	 �*'1 - 1562  
35 -2- 1563  
�	1��               IPS23347 ) [�S�
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��!,     (*)  �'	$,	�  UL 555/UL 555S/EN1751  �'	$,	     &�C��'/  �4�  ��2%��(*)   IPS23347 ) [�S�
	 :(��� 1401 285   ��� ���� I� cfm(   ��'� qC�)fpm(  ��!�� &����'-  "4S��!
	 ��'� (�- 
� &�1���	 ��<��!( (*) ��6' ��2� ���  %5 �'�TH  ��$��	1,�% 
$*� ��
 &0	"#2/SS 316L �'�TH  ��$��	1,�% 
$*� ��
SS 316L 0	"# &25/1  +25/1 /(*)  / �C0  �-1�����$�  L 316  /(*) ��0���� � �"  7�! �4��F*� &+	_�0 ��e�	  �$��	1,�% �-1�
-�� �'�TH �L��+ ��e�	 
"4���� �'	$,	/ �<���- /(*) ���3� (��
 (��
 �� �"  >e� R�O4� &��0 (}�����3� 
�� (*) �� - �$��	1,�% �-1� ���+�� -  �-1� ���+������$� -  
��� 	
��! - R�O4� &��0 �=��F�	 �4� - ��0���� �-1� ��e�	 
 ����� - �64*� _�0 - �+	��!d1eT' 
�� M�%1*�.( (*) ��3 Q�G�k�5  � J
l ��/1�� T���> ]�2 ��� ���� I� �	$�)6� ���� >�S�� 
�� Q�
�� (*) ('���`*�I 
 ��'� (� r1��' 
�� �'	$,	UL 555/UL 555S/EN1751 �1'�A ��	$%  �'	$,	 (�F=(�#�� 
"4� �1� 
�1�1'- &�C��' ��2%�� IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347]�2 ���)cfm  �I�� ()L	1' ��'� qC�
1`,	 ��!  &< ��! ��'� ��2� ��	 )��<��!��6' ��2� ����	1' (�"� / �'�TH ��! �	1' / �'�TH �	1' ��  ��0������e�	
"4�������3� (��
        (4�$%�� ��
 )M�%1*�. 5 -37  ���/T5�5 ��3 Q�G�k�5���� ��	1%('��



 ��� ���� I� T��2��� 5�
��!,             (*)  (*)  3000 fpm  (15 m/sec) 2000 Pa  (*)   �	1�� �'
��' ���3'1~  3(    �� ���. ��'� qC�  36/0  ��Pa   ���3'm3/s/m²  0036/0  �	 E�� ��'� qC� m²   ��Pa  1000 m3/s/m²  05/0  20 W.g (5Kpa) (��� P�	�  ��(  (*)   &0	"# mm  40   UL 555 (3L	�'�1   SS316L/*   /�	 (� "��� ��	"�	 (� (���" �� ��15:  3 mm (< 450), 650) , 5 mm (> SLOAS SS316L (�- 
� (}�� /((*)  mm  2 /(*)   IPS23347 ) [�S�
	 :(��� 1401 286  ]�2 ��� ���� I� �	"�' �)  ������� �'� 
 m2+(˚C)  �'�_1=�' 
 (˚C) ����'� �'� 
 m2+(˚C) �'�_1=�' 
 (˚C)  �����	)ft(   �	$�'���L�   	1�)m3/hr( ��'� )�*�'��'×�*�'��'( (*) 1 ��� )�*�'��'×�*�'��'( (*)  �I��	1� 3000 fpm  (15 m/sec)2000 Pa  ��2� ��	)��.	"#  ��6'Pa  50( (*) E�A ��	�� �� �'
��' ��� )�I��(   �	1�� �'
��' ���3')5/1  ��.	"#����2� �   �� ���. ��'� qC�

��' m² 1000  ���3'0036�	 E�� ��'� qC�36/0  ��  ���3'/s/m²  ��2� ��.	"#(��� �,�# 20 W.g (5Kpa))(��� P�	�  �� &0	"# /B;N j�I ��.	"# (*) G4*� ��	"�	  &0	"# �	1�� �	 B;N 
�)��	 (*5�� ��.	"#  (�UL 555 (�"� SS316L/*   (�"� �'�TH  /�	 (� "��� ��	"�	 (� (���" �� ��15), 4  mm (< mm (> 650) as per SLOAS '�	1 ��!  SS316L )(�- 
� (}��  �'�TH��! mm IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347  P�	� �c
�! &:'  �	$�' ��	"�	��'�  ��	"�	1 ��� ��2� ��	E�A ��	�� �� �'
��' ���   ��2� ��.	"#&0	"#�	1�� �	 B;N 
�)��	 (*5�� ��.	"#



 ��� ���� I� T��2��� 5�
��!, "4���% ��'� 
	�� : M1� �'
��' ���!1�� �<���-�� ���'�  ˚ 80 /  "4���% 
 E�A ��'� 
	�� : �$�  �1<�*�� ���"  / (F, �1� ��1<�*�� /(*)      �$� ��� /(*)   ��	�� �� M
��' �4��F*� -�� 
�'� /(*)  (*)  SS316L   �	"2.
� �-1� /SS316L  (*)   �_�0 (� �"  7�! $���SS316L�  
��.�
"�	 �$��	1,�% �" M�% )��!- (�- 
� 
�� ((*)  
�-1� (:�5 /(*)  (*)  (�F= �� j��C'
"4�         �c
�! J���C+ (�#��(*)   ��S �� �<���<,	 �`*�I����(*)(*)  (*)  40-75 s (0N.m)/*  App. 20 s/ * Max 50 dB (A) /*  App. 62 dB (A) /* Nm 2 /(*)   (��0� m� �F���� /(*)  �'	$,	   IPS23347 ) [�S�
	 :(��� 1401 287  ]�2 ��� ���� I�     "4���% 
����! "4���% ��'� 
	�� �'
��' ���!1�� �<���-�� ���'� C˚"4���% 
 E�A ��'� 
	�� �-1�����$��
���.	 �" ��1<�*�� J��� 
��� 	
 )Jamb Seals(  �-1� �$� ��� ��0������  ��	�� �� M
��' �4��F*� -�� 
�'� �1:' (*) ��  ���' SS316L / * ��e�	 ���' �	"2.
� �-1�   ��0���� �1�/���'  �_�0 (� �"  7�! $���SS316L �$��	1,�% �" (�- 
� 
�� ��! ���' 
�-1� (:�5  ��
)M�%1*�.( (*) ��3�
��� ��6��	 "H (�F= �� j��C' �c
�! J���C+ (�#�� ���*�I  ��S �� �<���<,	 �`*�I���� �`*�I ���' (*) �1�1' 75 s (0-4 N.m)/* ��2%�� �4� App. 20 s/ * �1�1' Max 50 dB (A) /* ��2%�� �4� App. 62 dB (A) /* ���	 c��,
 �� �
��2% &0	"# Nm �"  (��� 
 ��� ��'�  (��0� m� �F���� &�0 M$���<' �'	$,	 IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347J��� 
��� 	

�	"�	 �	� ��'�   	"5 �	1� qC� ���	 c��,
 �� �
��2%�"  (��� 
 ��� ��'�



 ��� ���� I� T��2��� 5�
��!, �'	$,	 /(*)  (*)  (*)  IP55   �'	$,	  �'	$,	  52 ˚C   �� ��� ���� I� T��2��� 5�
��!,          R�O4� &��0 �
	 
�4� /(*)              (*)  (*)  (*)  SS316L  (*)  ��� ���� I� T��2��� 5�
��!, 
�1�1' E�A ��'�     IPS23347 ) [�S�
	 :(��� 1401 288  ]�2 ��� ���� I�  ��	� ��2� 
	�� 
����
":' ���1���'� ��1� (��� 
 ��� �'	$,	 �<���<,	 (�@}� (*) ��� B�e' (*) �=��# (L��  / * ��301' �`��2� �'	$,	 7�� ��	 �'	$,	 �C�:' 
�'� ��
":' 5  ˚C  ��1� Q�G�k�5 ]�2 ��� ���� I� ��`��� ���� >�S�� 
�� Q�
�� (�F=(�#�� 
"4� �1� (}�� "4S R�O4� &��0 �
	 
�4� �	"3� �)  ������� �'� 
 m2+(˚C) �'�_1=�' 
 (˚C) ����'� �'� 
 m2+(˚C) �'�_1=�' 
 (˚C)  �����	)�1�(   �	$�'���L � 	1�)m3/hr( ��'� )�*�'��'×�*�'��'( (*) 	1� �I�� (*)  ��2� ��	)��<��! ( (*) ���'/�'�TH SS316L / *  ��
)M�%1*�.( (*) Q*	�	� ��3 Q�G�k�5 ]�2 ��� ���� I� ��`��� 
�1�1' E�A ��'� ���� >�S�� 
�� IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 ��	� ��2� 
	�� 
����
":' ���1��C�:' 
�'� ��
":' 5 -38 T5�5 ���/ ��1� Q�G�k�5����      P�	� �c
�! &:'  �	$�' ��	"�	��'� ��2� ��	 5 -39 T5�5 ���/ Q*	�	� ��3 Q�G�k�5���� 



 ��� ���� I� T��2��� 5�
��!,   ��'	$,	  UL 555/UL 555S /EN1751  �'	$,	   (*)  x./ x��  �����+�� q,�e' /  
$*� _�0  �4� �
�1�1' - ��2%��/ 
	 &��0 �1� ����� R�O4� /(*)      (*)      ����"4S/ qC� �	�A  
�	1'/ &����'   (�-
� &�1���	   �� ���. ��'� qC�  36/0  ��Pa   ���3'm3/s/m²  0036/0  �	 E�� ��'� qC� m²  Pa 1000  ���3' m3  05/0   �	1�� �'
��' ���3'1~  3(  �'	$,	  ��$��	1,�% 
$*� ��
  SS 316L /(*)   /�	 (� "��� ��	"�	 (� (��� ��15" ��:  3 mm (< 450  IPS23347 ) [�S�
	 :(��� 1401 289  ]�2 ��� ���� I�  P�	� �C�:' )�) ( ��	1% 
	�� ('���`*�I 
 ��'� ��'	$,	  UL 555/UL 555S /EN1751 �1'�A ��	$%  �'	$,	 (�F=(�#�� 
"4� (*) ��<' �	1�� / x. 

� �� �"  >e� �����+�� q,�e'
$*� _�0   �1� �4� �
�1�1' "4S��!
	���� R�O4� �	"3�  1 ��� ��	"�	)�4�	 (W×H &. ��3�	 )�4�	 (W×H×D (*)  ���)cfm(  ��'� qC�) ��6' ��.	"#m/s)   (12 fpm(  �	"3���! �� �<�/ ����"4S  
1`,	��!�� 
�	1' ��'� (}�� &<   (�-
� &�1���	    ��2�  ��6'	1�  �� ���. ��'� qC�

��' m² 1000  ���3'0036�	 E�� ��'� qC�36/0  ��Pa3/s/m² �'
��' ��� ��	�� ��  E�A)�I��(  �	1�� �'
��' ���3')5/1 ��301' �`��2� �'	$,	 '�	1 (�"� ��$��	1,�% 
$*� ��
 SS 316L   (�"� �'�TH  /�	 (� "��� ��	"�	 (� (��� ��15450), 4  mm IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347 P�	� ��	1% 1 ��� ��	"�	&. ��3�	 �I��  ()L	1'  ��'� qC��'
��' ���



 ��� ���� I� T��2��� 5�
��!, (< 650) , 5650) as per SLOAS(*)    mm  40   UL 555 (3L	�'�1   ��$��	1,�% 
$*� ��
  / SS316L , 2* 2 mm/ *   �-1�����$� 316L / (*)   
�-1� ��
  /(*)  �4��F*�  /(*)  E.
� �-1� �	� SS316L*/   �_�0 (� �"  7�! $���SS316L/(*)   �$� / &<  $*����2� �1� �	 ��@! /(*)  �$�  �1<�*�� ���"  �
���.	  / (F, �1� ��1<�*�� /(*)  �$��	1,�% 
$*� ��
  (*)  (*)  (*)  04/0  UL  555S(  (� �"  /�' ��15  -  ��"3' R2!>e� �	  Q! - &0	"# mm  5  R.	�� �Kg/m3  (�F= �� j��C'
"4�         �c
�! J���C+ (�#��(*)  �<���<,	 �`*�I �4� -��	�+ �	 /��	   IPS23347 ) [�S�
	 :(��� 1401 290  ]�2 ��� ���� I�5 mm (> ) as per SLOAS &0	"# /B;N j�I ��.	"# (*) G4*� ��	"�	  &0	"# �	1�� �	 B;N 
�)��	 (*5�� ��.	"#  (�UL 555 �'�TH/ ���'��! ��$��	1,�% 
$*� ��
  SS316L , 2* 2 mm/ * �	1' ��   �-1�316L �4�  
�-1� ��
 '�	1/ M$���<' �1� �4��F*� ��e�	  E.
� �-1�SS316L ��0����  �_�0 (� �"  7�! $���SS316L J��� 
��� 	
   �-1�����$����2� �1� �	 ��@!   "4���% 
����!  �-1�����$��"  �
���.	��1<�*�� ��! ���' �$��	1,�% 
$*� ��
 ���	�# E 1! (*)  ��
)M�%1*�.( (*) ��� ������ (*) …m3/s/m2  at 1000 Pa( 04 ) (��! ��UL  555S     j��I ��(� �"  /�'j��I�"2� >e� �	  Q!�'�TH mm 150 ��6��	 "H (�F= �� j��C' �c
�! J���C+ (�#�� �1� �<���<,	 �`*�I �4���2%��/  ��	�+ �	 /��	 IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347&0	"#�	1�� �	 B;N 
�)��	 (*5�� ��.	"# ��2� ���)…         



 ��� ���� I� T��2��� 5�
��!, E�A �� �
� �����< A / �"44<  _�F# /  ��e�	_
y ��e�	 �"�1 70( (*)  �'	$,	  �'	$,	  24 V/*  (*)  (*)    2     (*)  (*)  IP 55    (*)  �'	$,	          (*)  (*)  ��� ���� I� T��2��� 5�
��!, ��6��	 "H ��'�     ��'	$,	ATEX  (*)    �"  
�	@%��� /     IPS23347 ) [�S�
	 :(��� 1401 291  ]�2 ��� ���� I�   ��'�� R���� E�A �� �
� �����< A�"44<  _�F#
�1�� / _
y ��e�	 )C˚ 70 &�0 M$���<' �'	$,	 �
� �	� �	 ���4. �'	$,	 ���	 c��,
 24 V/*  �
��2%) 5 to 15 N.m( (*) ��2%�� �4� �
��2%  )15N.M<0( (*) �	� ��'� 
�	"�	)15<(  /��� ��'�)(����( �	1�  ��� B�e')W(- 
�1�1' (*)  ��� B�e')W(- Holding (*) �{��# (L�� IP 55  
��. 
�'�)C˚( '�	1 �`*�I (*)  7�� ��	 �'	$,	 ��2��"4����! 
��  
����	�ACO2 ��2� ���1� ���� �"6' R�O4� ���1� �0�� ��  (*) �+	��!��� 
�� (*) �!2/*�"��� �Z �k�5 ]�2 ��� ���� I� ��`��� ��  / ��6��	 "H ��'� ���� >�S�� 
�� ��	1%('��  ��'	$,	 �"' (*) �	"3� �1� 
�4� �"  
�	@%��� ��<' IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347     �`*�I       �F��L M�	1, 5 -40 T5�5 ���/ �!2���� 



 ��� ���� I� T��2��� 5�
��!, ���� 
	1� 
��/ �� �� E.�
� 
�� 
��(�*T� �$��  �L��+ qC� /

� �*+	� qC�    ASTM F 2912 ASTM F 1642 GSA TS01 AMCA 500  ATEX (Ex II 2 G D) / *      (*)  (*)  (*)  (*)  (*)          (*)  (*)  �'	$,	  (*)  (*)  SS 316L*  SS 316L*  (*)   �'	$,	��N  (*)  (*)   IPS23347 ) [�S�
	 :(��� 1401 292  ]�2 ��� ���� I�   Q�
�� ����.���� 
	1� 
������. �� E.�
� 
�� ����. 
�� >e� �1�  

��L��+ qC��*+	� qC� >e� �)L  �
��1'�A ASTM F 2912ASTM F 1642GSA TS01AMCA 500 J���C+ 
�)C�:' �� �	$�)6� 
	�� ��'	$,	 ATEX (Ex II 2 G D)  	1� ����L)cfm  -m3/hr ( )�4�	- �*�'��' (W×H  �4�	- �*�'��'  (W×H×D (*)  ��2� (��H	 ��.	"#)��<��!1*�.( (*) ��2� (��H	 �	"�' /���2�� /  ��'� �"')��<��!1*�.( (*)  /��� ��2� (��H	 &0	"#)��<��!1*�.( (*) �O� ��1' ����H �	"3� (*) (��H 
� /�� (*5�� &0	"#  ��2� (��H	 
��)(���� �� (���� �*�'(  ��6' ��2� ��	)��<��!(  /��� ��'�)m.sec(  ��	 ��2�)��<��!( (*)  
����  �	"3�"��� (. >e� "�1  (*)  &�0��! ��.�1+ �'	$,	 �'�TH / '�	1 �	1�� _�0 (*) �'�TH / '�	1 _;0 ��! (*) �'�TH / ' �	1��  SS 316L* �'�TH / ��0���� ���' SS 316L*  �%��1+ �� (*���' d1e+ �� �|�
 ��)L1�)�%��1+ �	 
��I( (*) 
�1�1' E�A 
 ��% 
����'� /(��' (8��� ��6��	��  �� "��� ��%PF��' �"����(  
	�� ���� ��1' �F��L M�	1, �'��� "���"4���� R�	�� 	� �`�"<� �� �)�A ���. �4���� 
 >e�. �'	$,	/ (`� 
 >e� ��'	$,	
�	� (*)  ����$L 
 ������L (2��>e� (*) IPS-M-AR-200(1):2023  ��	"����	 �*' �	��	 ����  23347J���C+ 
�)C�:' �� �	$�)6� 
	�� ��'	$,	 �	$�' 	1� ����L 1 ���) &. ��3�	 )�4�	 ��2� (��H	 ��.	"#��2� (��H	 �	"�' /���2�� /��� ��2� (��H	 &0	"#�O� ��1' ����H �	"3�(��H 
� /�� (*5�� &0	"#(��H ��'� �"' ��2� (��H	 
�� ��6' ��2� ��	 /��� ��'� ��	 
����  �	"3��'�TH�'�TH�'�TH�'�TH �%��1+ �� (*���' d1e+ �� �|�
 ��)L1�
�1�1' E�A 
 ��% 
����'��"4 
�� 
 ��1� ��%��� )�"����"4���� R�	�� 	� �`�"<� �� �)�A ���. �4���� 
 >e�(`� 
 >e� ��'	$,	 ����$L 
 ������L (2��



 ��� ���� I� T��2��� 5�
��!, ,���.� / (*)    Sealed Finned Tubular SlipIn Type/*       �64*�/ ��12.  ���	         Finned Tubular20 % Chromium /  �$��	1,�% �	"� /(*)    �<��
��<,	 
	 /(*)   �,	�`��	    C˚ 62    -�� "#C˚ 93  ���=�4}'/�1�L  �"6' R�O4�   �S ���  �S ���   IPS23347 ) [�S�
	 :(��� 1401 293  ;[��� �l�/ I���>� ]�2 ��� ���� I� ��`��� /<'�% �0�� ,���. ���� >�S�� 
�� (*) �	"3� (*) �1�  Sealed Finned Tubular Slip-In Type/* �1'�A �
� (*) ��<' (*) Q�
�� (*) (�F= (�#�� 
"4� (*) P�:' ��J���C+ 
�� (*) >e� �1� ,���. �-�e�	� �64*� >e� �)L 
�1�I/ ���	  	1� ����L)cfm( (*)  ����. ��	"�	)�4�	(  ()L	1' )�4�	 (W×H) ( (*)  ���	�# ����{)�	
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