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(IPS)

*
DR 7.3DR 9DR 11DR 13.5DR 17DR 21DR 26

22.3755.35.14.9————
33.56.46.265.85.55.3—
44.57.376.86.56.365.7
55.5638.17.87.67.376.76.4
66.6258.88.58.37.97.67.36.9
88.62510.19.79.49.18.78.37.9
1010.7511.210.910.510.19.79.28.8
1212.7512.211.911.51110.510.19.6
141412.812.41211.51110.610.1
161613.713.312.812.311.811.310.8
181814.514.113.613.112.51211.4
202015.314.814.313.813.212.612
222216.115.61514.513.813.212.8
242416.816.315.715.114.413.813.2
262617.516.916.315.71514.413.7
2828—17.61716.315.614.914.2
3030—18.217.616.916.115.414.7
3232—18.818.117.516.715.915.2
3434——18.71817.216.415.7
3636——19.218.517.716.916.2
4242———2019.118.317.4
4848———21.420.419.518.6
5454————21.720.719.8

°F °F  *

E
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CTS

1.  the Copper Tube Size (CTS)

ASTM D2683
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ASTM D2774

ASTM D2321

ASTM F1668
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ASTM F1417

ASTM F2164

2.  ASTM F1417, Standard Practice for Installation Acceptance of Plas-

tic Gravity Sewer Lines Using Low-Pressure Air

3.  ASTM F2164, Standard Practice for Field Leak Testing of Polyeth-
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PPI

ASTM B31.3

E

ylene (PE) Pressure Piping Systems Using Hydrostatic Pressure

4.  PPI’s Handbook of Polyethylene Pipe, Chapter 2, “Inspections, Tests 

and Safety Considerations”

5.  ASME B31.3, Process Piping
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°C °C Mg

°CP2O5mg

°CP2O5mg

°Cmg

Nesbittm2 mg

P2O5mg

Nesbittm2 mg

PaP2O5mg/kg

mg/kg

dc °Cmg

°C
°C

P2O5mg/kg

dc

dc °Cmg

dc °C mg

N2 dcmg mg

°Cmg

°C °Cmg

°C °Cmg

Pa °Cmg

°C °Cmg

°C °Cmg

Pa °Cmg

°C
°Cmg

°Cmg

°Cmg
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mg/kg

mg/kg POE

mg/kg

°C N2
Pamg

N2

N2 N2 N2

N2 N2 R-22

N2 N2 N2

KwN2 Pa

mg/kg

mg/kg

mg/kg

mg/kg
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ASHRAE 2013

1.  Fundamentals
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2.  Goddard

3.  Larsen and Elliot

°C

°C

°C
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4.  Blair and Calhoun

ASHRAE 35

P2O5



W W W . K A R A B C O . C O M

w w w. s a n a i g . i r

g

Pa °C °C 

ppm MPa

5.  Henry’s Law constant

CaSO4

CaSO4

mg

6.  Christensen Moisture Detector

7.  Reed
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mg/kg

ASTM D 117

g

mg/kg

;

dc

8.  Morton and Fuchs

9.  Taylor

dc

R-22
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MPa R-22

UL

ANSI ASME

ASHRAE

UV



W W W . K A R A B C O . C O M

w w w. s a n a i g . i r

mm3/s

;

mm3/s

mm3/s

;



 w w w. p a j a n d p a d . c o m  /  i n f o @ p a j a n d p a d . c o m

www.ibcco.midhco.com

Air Conditioner FROST ITALY

�



W W W . K A R A B C O . C O M

w w w. s a n a i g . i r



 w w w. p a j a n d p a d . c o m  /  i n f o @ p a j a n d p a d . c o m

www.ibcco.midhco.com

Air Conditioner FROST ITALY

°C

kPa

kPa °C

kPa



W W W . K A R A B C O . C O M

w w w. s a n a i g . i r

kPa

ASHRAE 23

TXV



 w w w. p a j a n d p a d . c o m  /  i n f o @ p a j a n d p a d . c o m

www.ibcco.midhco.com

Air Conditioner FROST ITALY

TXV

10.  expansion device

HGBV

HGBV

HGBV

TXV

11.  Hot-gas bypass valve



W W W . K A R A B C O . C O M

w w w. s a n a i g . i r



 w w w. p a j a n d p a d . c o m  /  i n f o @ p a j a n d p a d . c o m

www.ibcco.midhco.com

Air Conditioner FROST ITALY

AHAM

AHAM AHRI AHRI

ASHRAE

ISO

± g

12.  Association of Home Appliance Manufactures (AHAM)
13.  The Air-Conditioning, Heating, and Refrigeration Institute (AHRI)
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MOE

TG50

CIB

1- protected means of egress (MOE)
2- International Council for Research & Innovation in 
Building & Construction (CIB)
3- Performance-Based Building Design
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RSET

RSET

ASET

MOE

MOE

4- the Required Safe Egress Time (RSET)
5- Available Safe Egress Time (ASET)
6- Bukowski & Kuligowski

MOE
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B

B

7- the attack stair
8- the 52-story Boston Prudential Center

A

A
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NIST

 ASTM C

1629

RSET

 

  

9- Pauls 
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SOM

10- The US General Services Administration
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FEO

FEO

11  

NIST

ASME

12- 30 St. Mary Axe
13- Petronas Properties in Kuala Lumpur



W W W . K A R A B C O . C O M

w w w. s a n a i g . i r

NIST

14- Marriott Corp. in the US
15- Taipei 101
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ICC

17
18- the International Criminal Court (ICC)

cfd

FEO

16- The World Financial Center
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TCPSS

NFPA 72F NFPA

NFPA 72

19- Technical Committee on Protective Signaling Systems
20- the National Fire Protection Association (NFPA
21- High Rise Voice Communication Systems
22- the consolidated National Fire Alarm Code
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Q1 = m1 1

Q2 = m2 2

Q1 =  Q2    > m1 1 = m2 2

1 2 1 = 0.5m2
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[1] David Palmer (2014), “Talking Headers”, CIBSE Journal.
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H

H av g

H

a

v

g

a

H = (3500 ft/s)(6 ft/s) / (32 ft/ )

H = 656 ft
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t = 2 L / a

t

L

a

t = 2 (21, 120 ft) / (3500 ft/sec)

t = 12 sec
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TDCV

SFCV
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(5.7-0.43) 
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AWWA

AWWA 

ANIMA C504
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SV

FCV

PS

LS

SV
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