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1.0 [bookmark: _Toc116387322][bookmark: _Toc343327080][bookmark: _Toc343327777][bookmark: _Toc328298191][bookmark: _Toc259347570][bookmark: _Toc292715166][bookmark: _Toc325006574]NTRODUCTION
[bookmark: _Toc343001687][bookmark: _Toc343327775]Binak oilfield in Bushehr province is a part of the southern oilfields of Iran, is located 20 km northwest of Genaveh city. 
With the aim of increasing production of oil from Binak oilfield, an EPC/EPD Project has been defined by NIOC/NISOC and awarded to Petro Iran Development Company (PEDCO). Also PEDCO (as General Contractor) has assigned the EPC-packages of the Project to "Hirgan Energy - Design and Inspection" JV.
As a part of the Project, a New Gas Compressor Station (adjacent to existing Binak GCS) shall be constructed to gather of 15 MMSCFD (approx.) associated gases and compress & transfer them to Siahmakan GIS.
GENERAL DEFINITION
The following terms shall be used in this document.
	CLIENT:	
	National Iranian South Oilfields Company (NISOC) 

	PROJECT:
	Binak Oilfield Development – Surface Fcilities; New Gas Compressor Station

	EPD/EPC CONTRACTOR (GC):
	Petro Iran Development Company (PEDCO)

	EPC CONTRACTOR:
	Joint Venture of : Hirgan Energy – Design & Inspection (D&I) Companies

	VENDOR:
	The firm or person who will fabricate the equipment or material.

	EXECUTOR:	
	Executor is the party which carries out all or part of construction and/or commissioning for the project.

	THIRD PARTY INSPECTOR (TPI):
	The firm appointed by EPD/EPC CONTRACTOR (GC) and approved by CLIENT (in writing) for the inspection of goods.

	SHALL:
	Is used where a provision is mandatory.

	SHOULD:
	Is used where a provision is advisory only.

	WILL:	
	Is normally used in connection with the action by CLIENT rather than by an EPC/EPD CONTRACTOR, supplier or VENDOR.

	MAY:	
	Is used where	a provision is completely discretionary.


2.0 [bookmark: _Toc116387323]SCOPE 
[bookmark: _Toc328298192]This document provides the vessel and drum sizing calculation for BINAK Gas Compressor Station.
3.0 [bookmark: _Toc343327081][bookmark: _Toc343327778][bookmark: _Toc116387324] NORMATIVE REFERENCES
[bookmark: _Toc343001691][bookmark: _Toc343327082][bookmark: _Toc343327779][bookmark: _Toc116387325]Local Codes and Standard
· IPS-E-PR-360                  	Engineering Standard For Process Requirement Of Vessels Reactors And Separators
· IPS-E-PR-850	Engineering Standard For Process Design Of Liquid & Gas Transfer And Storage
[bookmark: _Toc343001693][bookmark: _Toc343327084][bookmark: _Toc343327781][bookmark: _Toc116387326]The Project Documents
[bookmark: _Toc341278664][bookmark: _Toc341280195][bookmark: _Toc343327085][bookmark: _Toc343327782]BK-GCS-PEDCO-120-PR-PF-0001	Process Flow Diagram (PFD) 
BK-GNRAL-PEDCO-000-PR-DB-0001	Process Basis of Design
BK-GNRAL-PEDCO-000-PR-DC-0001	Process Design Criteria
[bookmark: _Toc116387327]ENVIRONMENTAL DATA
Refer to "Process Basis of Design”; Doc. No. Process Basis of Design BK-00-HD-000-PR-DB-0001
[bookmark: _Toc83130850][bookmark: _Toc83133994][bookmark: _Toc83136016][bookmark: _Toc116387328]ORDER OF PRECEDENCE
In case of any conflict between the contents of this document or any discrepancy between this document and other project documents or reference standards, this issue must be reported to the CLIENT. The final decision in this situation will be made by CLIENT.
4.0 [bookmark: _Toc116387329]ABBREVIATIONS 
[bookmark: _Toc494117812][bookmark: _Toc494014482][bookmark: _Toc490042136][bookmark: _Toc503023695]NIOC:	National Iranian Oil Company
NISOC:	National Iranian South Oil Company
PFD:	Process Flow Diagram
P&ID:	Piping and Instrumentation Diagram
[bookmark: _Toc413242361][bookmark: _Toc414290373][bookmark: _Toc419636730]BFPD:	Barrel Fluid per Day



5.0 [bookmark: _Toc454698214][bookmark: _Toc36977130][bookmark: _Toc116387330][bookmark: _Toc354397662][bookmark: _Toc408664046][bookmark: _Toc521918384][bookmark: _Toc31792385]CALCULATION RESULTS
For sizing of equipment’s all possible cases have been considered and worst case has been chosen. The details of calculations are presented as follow.  
List of equipment is summarized in below table: 
	[bookmark: _Toc368988514][bookmark: _Toc36977131]Tag Number
	Equipment Description
	P&ID. N
	SIZE
 (ID*TL-TL)(m)

	V-2101
	1ST STAGE GAS COMPRESSION SUCTION DRUM
	BK-GCS-PEDCO-120-PR-PI-0006
	0.9 × 3

	V-2102
	2ND STAGE GAS COMPRESSION SUCTION DRUM
	BK-GCS-PEDCO-120-PR-PI-0009
	0.9 × 3

	V-2103
	GAS COMPRESSION DISCHARGE DRUM
	BK-GCS-PEDCO-120-PR-PI-0012
	0.9 × 3

	V-2104
	SLUG CATCHER
	BK-GCS-PEDCO-120-PR-PI-0004 (1/3)
	4.2 × 12.6

	V-2105
	INLET KNOCK OUT DRUM
	BK-GCS-PEDCO-120-PR-PI-0005
	1.5 × 4.5

	V-2205
	FUEL GAS  K.O.  DRUM
	BK-GCS-PEDCO-120-PR-PI-0022
	0.438 × 2.95

	V-2106
	DEGASSING VESSEL
	Deleted
	Deleted

	V-2202
	CLOSED DRAIN DRUM
	BK-GCS-PEDCO-120-PR-PI-0017(2/2)
	2.6 × 7.8

	V-2206
	DESEL OIL DRUM
	BK-GCS-PEDCO-120-PR-PI-0023
	2.3 ×  6

	V-2203
	INSTRUMENT AIR RECEIVER
	BK-GCS-PEDCO-120-PR-PI-0015(2/2)
	1.5×5

	V-2204
	NITROGEN RECEIVER
	BK-GCS-PEDCO-120-PR-PI-0016
	1 × 3.15

	V-2201
	LP FLARE K.O. DRUM
	BK-GCS-PEDCO-120-PR-PI-0020(2/3)
	1 ×  3

	V-2107
	GLYCOL SUMP DRUM
	BK-GCS-PEDCO-120-PR-PI-0025
	1.1 × 3.6

	T-2101
	SLUG STORAGE TANK
	Deleted
	Deleted

	T-2102
	LEAN GLYCOL STORAGE TANK
	BK-GCS-PEDCO-120-PR-PI-0014
	4 × 5

	T-2209
	POTABLE WATER TANK
	BK-GCS-PEDCO-120-PR-PI-0024
	3.5 x 2.6

	SU-2202
	OILY WATER SUMP
	BK-GCS-PEDCO-120-PR-PI-0021
	3x 3 x 4


6.0 [bookmark: _Toc116387331]Close drain drum calculation report
For sizing close drain vessel, all continuous and intermittent drain should be investigated and the greatest inventory (V-2104) at a same time should be selected as the basis of drain drum sizing.
	Close Drain Drum Calculation

	Drum Diameter
	2.6
	m

	Drum Length
	7.8
	m

	Drum Total Volume
	46
	m3

	Maximum Continues Inlet Flow
	3
	m3/hr

	HLL
	2.15
	m

	LLL
	0.3
	m

	Liquid Volume HLL
	40.9
	m3

	Liquid Volume LLL
	2.9
	m3

	Storage Volume (between HLL & LLL)
	38
	m3


7.0 [bookmark: _Toc368988515][bookmark: _Toc36977132][bookmark: _Toc116387332]Diesel oil storage tank calculation report
The Diesel Oil Storage Drum shall be capable to supply fuel oil to all the users for a minimum of 4 days of continuous operation.
Fuel oil storage drum volume is based on corrosion study, fire water pump calculation and diesel generator consumption.

	Fuel Oil Storage Drum Calculation

	Drum Diameter
	2300
	m

	Drum Length
	6000
	m

	Drum Total Volume
	28.11
	m3

	Total  Fuel Oil Consumption 
	5.1
	m3/day

	HLL
	2.05
	m

	LLL
	0.15
	m

	Vol. from Bottom to HLL
	26.54
	m3

	Vol. from Bottom to LLL
	0.73
	m3

	Working Capacity
	28.5
	m3



8.0 [bookmark: _Toc116387333]Air receiver volume calculation report
The air receiver is sized to provide a buffer supply for air of 15 minutes from a pressure of 8 barg down to 4.5 barg, based on the air consumption rate of the plant.

	Air receiver 

	Barometric Pressure P0
	1.03
	Bara

	Initial Air Receiver Pressure P1
	9.03
	Bara

	Final Air Receiver Pressure P2
	5.53
	Bara

	Air Receiver Retention time
	15
	Min

	Total Plant Air Consumption  
	119.7
	Nm3/hr

	
	126.2
	Sm3/hr

	Max. Air Receiver Required Volume 
	9.3
	m3

	Air Receiver Selected Diameter
	1.5
	m

	Air Receiver Selected Length
	5
	m

	Air Receiver Calculated Volume
	9.7
	m3D06



9.0 [bookmark: _Toc116387334]Nitrogen receiver volume calculation report
The nitrogen receiver is sized to provide a buffer supply for 15 minutes from a pressure of 8 barg down to 4 barg, based on the maximum nitrogen consumption rate of the plant.

	[bookmark: _Toc36977135]Nitrogen receiver 

	Barometric Pressure P0
	1.03
	Bara

	Initial N2 Receiver Pressure P1
	9.03
	Bara

	Final N2Receiver Pressure P2
	5.03
	Bara

	N2 Receiver Retention time
	15
	Min

	Total N2 Consumption  
	34
	Nm3/hr

	
	35.9
	Sm3/hr

	Max. N2 Receiver Required Volume 
	2.31
	m3

	N2 Receiver Selected Diameter
	1.05
	m

	N2 Receiver Selected Length
	3.15
	m

	N2 Receiver Calculated Volume
	3
	m3


10.0 [bookmark: _Toc116387335]Glycol sump drum calculation
	Glycol Sump Drum Calculation

	Drum Diameter
	1.1
	m

	Drum Length
	3.6
	m

	Drum Total Volume
	3.77
	m3

	HLL
	0.65
	m

	LLL
	0.3
	m

	Liquid Volume HLL
	2.33
	m3

	Liquid Volume LLL
	0.82
	m3

	Storage Volume (between HLL & LLL)
	1.51
	m3


11.0 [bookmark: _Toc116387336]POTABLE WATER TANK
	Potable Water Tank Calculation

	Tank Diameter
	3.5
	m

	Tank Height
	2.6
	m

	Tank Nominal Capacity
	25
	m3

	HLL
	2.25
	m

	LLL
	0.15
	m

	Working Capacity
	20
	m3


12.0 [bookmark: _Toc116387337]OILY WATER SUMP

	Oily Water Sump

	Hold-Up time
	15
	m

	Length (L)
	3
	m

	Hight (H)
	3
	m

	Width (W)
	4
	m

	HLL
	2.2
	m

	Full Volume
	30
	m

	Usable Volume
	26.4
	m







13.0 [bookmark: _Toc116387338]GLYCOL STORAG TANK
	
TAG NUMBER
	TK-2102
	DESCRIPTION 

	Working Capacity (m3)
	44
	 

	Discharge Flow rate (m3/h)
	5.5
	 

	Estimated Nominal capacity (m3)
	62
	Should be great that working capacity 

	Tank Height (selected from table) (m)
	5
	Refer to TABLE A1 (IPS-E-PR360)

	Tank Diameter (selected from table) (m)
	4
	Refer to TABLE A1 (IPS-E-PR360)

	Outlet Nozzle Diameter (in)
	2
	(Set By Pump Calculation)

	Minimum Distance From Bottom Of Tank To Center Of Nozzles(mm)
	175
	Refer to TABLE 5.6a (API 650)

	Selected Distance
	250
	 

	Center Of Nozzle(mm)
	30
	 

	Value For low low liquid level from top of nozzle 
	150
	minimum 150 mm Refer to (IPS-E-PR-360)  section 6.3.1.2.1

	calculated low low liquid of tank level (mm)
	430
	 

	selected low low liquid of tank level (mm)
	600
	 

	Time between low low liquid level and low liquid level (min)
	2
	usually 2-5 min

	volume of liquid between low liquid level 
and low low liquid level (m3)
	0.2
	 

	Height of low liquid level and low low liquid level(mm)
	15
	 

	Selected Height of low liquid level and low low liquid  level(mm)
	200
	 

	Height of high liquid level and  low liquid level(mm)
	3503
	 

	Time between high high liquid level and high liquid level (min)
	2
	usually 2-5 min

	volume of liquid between high high liquid level 
and high liquid level (m3)
	0.2
	 

	Height of high high liquid level and high liquid level(mm)
	15
	 

	Selected Height of high high liquid level and high liquid level(mm)
	200
	 

	Heigh between of roof tank  and 
high high liquid level (mm)
	450
	

	Calculated height of tank (m)
	5.0
	TRUE

	RESULTS
	

	Tank Height  (m)
	5

	Tank Diameter  (m)
	4

	LLL  (mm)
	600

	LL (m)
	800

	HL(m)
	4300

	HHL  (m)
	4500


14.0 [bookmark: _Toc116387339]Flare drum calculation
The drum size is based on depressurizing study and result shown as follow:







15.0 [bookmark: _Toc116387340]Calculation Report

[bookmark: _Toc116387342][bookmark: _Toc521918387][bookmark: _Toc31792388]ATTACHMENT 
(SOFTWARE RESULT)

image2.emf
Project Name : BINAK Gas Compressor Station

Item Name      : Flare Drum

Prepared by   :

----------------------------------------------------------------------------------------------------------------------------------------------------------------------

CALCULATION RESULTS

----------------------------------------------------------------------------------------------------------------------------------------------------------------------

Trial.1 Trial.2 Trial.3 Trial.4

Assumed diameter (m)

6 1 1.1 1.2

Assumed Length (m)

2.5 2.4 2.5 2.2

Added Length

0.6 0.6 0.6 0.6

At, Total area(m2)

28.27 0.79 0.95 1.13

Av, Vapor area(m2)

26.62 0.24 0.37 0.51

Ah1, Liquid area(m2)

0.36 0.10 0.11 0.12

Ah2, Liquid area(m2)

0.89 0.29 0.31 0.33

Ah3, Liquid area(m2)

0.21 0.08 0.08 0.09

Ah4, Liquid area(m2)

0.19 0.07 0.08 0.08

ht (Cm)

600 100 110 120

hv(ht-Hl1) (Cm)

535 35 45 55

hL1(HH)(Cm)

65 65 65 65

hL2(H)(Cm)

55 55 55 55

hL3(L)(Cm)

25 25 25 25

h4(LL)(Cm)

15 15 15 15

Liquid drop out time,(sec)

4.90 0.32 0.41 0.50

Vapor velosity (m/s)

0.05 5.95 3.98 2.88

L, Flowpath length(m)

0.3 1.9 1.6 1.5

3<L/D<4

0.5 3.0 2.8 2.4

Stimated Weight (kg)

1568 249 283 279

% Total area (vapor)

94 31 38 45

Selected Length  (m)

3.1 3.0 3.1 2.8

----------------------------------------------------------------------------------------------------------------------------------------------------------------------

Trial. 1 Trial.2 Trial.3 Trial.4

Top. (mm) hv

5350 350 450 550

HHLL  (mm) h1

100 100 100 100

HLL  (mm) h2

300 300 300 300

LLL  (mm) h3

100 100 100 100

LLLL  (mm) h4

150 150 150 150

Bt. -

----------------------------------------------------------------------------------------------------------------------------------------------------------------------

   L' (T/T)(m)=3.0

        L - Flow Pass(m)=1.9

350

HHLL

100 HLL

150 NLL

150 LLL

100 LLLL

150

1.0

D(m)=


Microsoft_Excel_Macro-Enabled_Worksheet2.xlsm
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				Pars Cosulting  Engineers.										                                                      				8/28/23

				Project Name :		KANGAN COMPRESSOR STATION												Project No.:		*****

				Item Name      :		FLARE STACK												Item No.      :		FLARE

				Prepared by   :		M.Aryafar

								               COMPONENTS AND PROPERTIES

								           ==================================





				COMPONENT 		MOL. WT		LEL

maryafar: maryafar:
حد پايين اشتعال پذيري		KG/HR		MOL		KG-MOL/HR		COMBUSTION 

Mohsen: Mohsen:
گرمای حاصل از سوختن		MILLION		K WATTS

								(%)				(%)				HEAT KJ/KG		KJ		(KW)		Lower explosive limits for pure components

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------																						 		Mass Flows

				Water		18.02		-		1975.5		0.8		109.7				0.0		0		0.0000				Nitrogen

				Nitrogen		28.02		-		92246.2		0.8		3292.6				0.0		0		0.0000				CO2

				Hydrogen		0.00		4.00		0.0		0.8		0.0				0.0		0		0.2118				H2S

				Hydrogne sulfide		34.08		4.30		1492.8		0.8		1496.3				0.0		0		0.1970				H2O

				Carbon monoxide		28.01		12.50		0.0		0.8		0.0				0.0		0		0.0678				Methane

				Carbon dioxide		44.01		-		50986.7		0.8		1158.5				0.0		0		0.0000				Ethane

				Methane		16.04		5.00		757198.2		0.8		47201.0		50034.8		37886248.9		10523958		0.1695				Propane

				Ethane		30.07		3.00		72924.9		0.0		2425.3		47506.3		3464391.2		962331		0.0145				i-Butane

				Propane		44.09		2.10		33488.3		0.0		759.5		46374.4		1552999.7		431389		0.0065				n-Butane

				N-butane		58.12		1.86		14374.8		0.0		247.3		45641.2		656085.0		182246		0.0018				i-Pentane

				I-butane		58.12		1.80		10633.2		0.0		183.0		45757.3		486545.5		135152		0.0024				n-Pentane

				N-pentane		72.15		1.40		5797.1		0.0		80.4		45260.2		262376.1		72882		0.0014				PC6*

				I-pentane		72.15		1.32		8395.9		0.0		116.4		45370.1		380922.2		105812		0.0010				PC7*

				PC6		91.00		0.00		10443.4		0.0		114.8				0.0		0		0.0000				PC8*

				PC7		105.00		0.00		6561.7		0.0		62.5				0.0		0		0.0000				PC9*

				PC8		120.00		0.00		1360.1		0.0		11.3				0.0		0		0.0000				PC10*

				PC9		133.00		0.00		179.8		0.0		1.4				0.0		0		0.0000				PC11*

				PC10		144.00		0.00		33.3		0.0		0.2				0.0		0		0.0000				PC12*

				PC11		163.00		0.00		1.3		0.0		0.0				0.0		0		0.0000				PC13*

				PC12		176.00		0.00		0.2		0.0		0.0				0.0		0		0.0000				PC14*

				PC13		186.00		0.00		0.1		0.0		0.0				0.0		0		0.0000				PC15*

				PC14		203.00		0.00		0.0		0.0		0.0				0.0		0		0.0000				PC16*

				PC15		216.00		0.00		0.0		0.0		0.0				0.0		0		0.0000				PC17*

				PC16		232.00		0.00		0.0		0.0		0.0				0.0		0		0.0000				PC18*

				PC17		246.00		0.00		0.0		0.0		0.0				0.0		0		0.0000				PC19*

				PC18		261.00		0.00		0.0		0.0		0.0				0.0		0		0.0000				C20+*

				PC19		274.00		0.00		0.0		0.0		0.0				0.0		0		0.0000

				C20+		331.00		0.00		0.0		0.0		0.0				0.0		0		0.0000



																				

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						Average				1.10E-05						Average

				TOTALS		19		148.43		1068094		6.0014537157		57260.1		41841		44689568.6055474		12413769.0570965		0.6737		1/(Cl)

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				* REMARKS :



				----------------------------------------------------------------------------------------------------------------------------------------------------------------------
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								AIR & STEAM REQUIREMENT FOR SMOKELESS FLARING

						                 ========================================================



				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				COMPONENT 		MOL. WT				KG/HR				KG MOL/HR		KG AIR/KG HY		KG/HR AIR

				 												DRO CARBON				21		 MOL-O2				MOL WT AIR/MOL.WT HC

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				Water		18.02				1975.51				109.7		0.0		0				0		0		1.606905		0.0

				Nitrogen		28.02				92246.18				3292.6		0.0		0				0		0		1.033338		0.0

				Hydrogen		0.00				0.00				0.0		68928571.4		0				0.5		2.380952381		28950000.000000		68928571.4

				Hydrogne sulfide		34.08				50986.70				1496.3		0.0		0				0		0		0.849572		0.0

				Carbon monoxide		28.01				1492.81				53.3		0.0		0				0		0		1.033559		0.0

				Carbon dioxide		44.01				0.00				0.0		0.0		0				0		0		0.657805		0.0

				Methane		16.04				757198.25				47201.0		17.2		13013987				2		9.5238095238		1.804638		17.2

				Ethane		30.07				72924.86				2425.3		16.0		1170222				3.5		16.6666666667		0.962818		16.0

				Propane		44.09				33488.33				759.5		15.6		523496				5		23.8095238095		0.656552		15.6

				N-butane		58.12				14374.84				247.3		15.4		221626				6.5		30.9523809524		0.498107		15.4

				I-butane		58.12				10633.17				183.0		15.4		163938				6.5		30.9523809524		0.498107		15.4

				N-pentane		72.15				5797.06				80.4		15.3		88617				8		38.0952380952		0.401270		15.3

				I-pentane		72.15				8395.88				116.4		15.3		128343				8		38.0952380952		0.401270		15.3

				Hexane		91.00				10443.41				114.8		14.4		150298				9.5		45.2380952381		0.318132		14.4

				Heptane		105.00				6561.70				62.5		14.4		94765				11		52.380952381		0.275714		14.4

				Octane		120.00				1360.14				11.3		14.4		19532				12.5		59.5238095238		0.241250		14.4

				Nonane		133.00				179.76				1.4		14.5		2609				14		66.6666666667		0.217669		14.5

				Decane		144.00				33.28				0.2		14.8		494				15.5		73.8095238095		0.201042		14.8

				PC11		163.000				1.32				215				0

																		

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						Average										Average

				TOTALS		19		M		1068093.2				56369.3		WHC		15577926

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------



				Air Density, (kg/nm3)										1.3

				Air Requirement,(Nm3/hr)										12047893.2

				Portion of Combustion Air by Blower										0.2

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				REQ'D BLOWER CAPACITY						NM3/HR						SCFM 

										2409579						1499035

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				STEAM REQUIREMENT						KG/HR						LB/HR

										5694						12553				Old-API

				AIR REQUIREMENT

										11388						25107				Old-API



				----------------------------------------------------------------------------------------------------------------------------------------------------------------------
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								            FLARE TIP DIAMETER AND EXIT VELOCITY

								        ==========================================



				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						SUMMARY OF INPUT PARAMETERS

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				W = Vapor relief rate ,(kg/hr) 										1,068,093.2		(qm)		45360

				P = Pressure of the vapor just 

				    inside the flare tip ,(kpaA)										110.0		(P)

				Ratio of vapor velocity to sonic										.

				   velocity in that vapor,( Mach )										0.80

A satisfied Microsoft Office user: maryafar:
0.2 for continuous flow
0.2-0.5 for peak, short term, infrequent flow emergency discharge		(Ma)		0.2

				T = Temperature of the vapor just

				    inside the flare tip , ( C) 										-9.05		(T)		168.8

				compressibility factor										0.99		(Z)		1

				k = Ratio of specific heat,(Cp/Cv)										1.30		k)		1

				M = Molecular weight of vapor  										19		(M)		46.1

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						CALCULATION RESULTS

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				d = Flare inside diameter, (inch)  										44.67

				                         , (m)  										1.1346

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------



				Recommended Flare Inside Diameter, (inch)										46.0

				                         , (m)  										1.1684



				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						CALCULATION RESULTS

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				Flare exit velocity , (m/s)										294.5		(Uj)

				Sonic velocity , (m/s)										343.8

maryafar:  حد اکثر سرعتی که به صوت میرسد		(U)

				Ratio of vapor velocity to sonic										                                        

				   velocity in that vapor, ( Mach )										0.8566

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				* REMARKS :











				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				CALCULATION BASIS : API-RP-521 THIRD EDITION , Nov. 1990

				      

																v		16

																u.j		430



				----------------------------------------------------------------------------------------------------------------------------------------------------------------------
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								              FLARE STACK HEIGHT & HEAT INTENSITY

								            ========================================



				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				                        PROPERTIES OF FLARED GAS

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				 Vapor relief rate ,(kg/hr) 										1068093.2

				 Molecular weight of vapor  										19		(Mj)

				 Molecular weight of air  										29		(M∞)

				 Flare exit velocity , (m/s)										294.50		(Uj)

				 Wind velocity ,(m/s)										21.08

A satisfied Microsoft Office user: maryafar:
BETWEEN 		(U∞)		47.15		MPH

				 Flare inside diameter, (m)  										1.1684

				 Pressure of the vapor just 

				    inside the flare tip ,(kpaA)										110.00

				 Temperature of the vapor just

				    inside the flare tip , ( C) 										-9.05

				 Temperature of air , ( C)										40.7

				 Ratio of specific heat,(Cp/Cv)										1.30

				 Relative humidity ,  (%)										88.0

				 Heat of combustion  , (KJ/NM3)										34842														W/m2

				                     , (KJ/kg)										41841										For equipment protection				15750		5000

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------																				Personnel, few seconds escape only				9450		3000

				 L E L C  Parameter										13.361		ĈL								Personnel, one minute exposure
				6300		2000

																								Personnel, several minutes				4725		1500

				 Jet wind parameter										76.86		dj X R 								short exposure				1575		500



				Length of flame, (m)										186.61		(Lf)



				U/Uj										0.07

				∑X/L ,(m)										0.78		From Figure 9 API 521

				∑Y/L ,(m)										0.45		From Figure 9 API 521

				 Radiation Reduction,TAU										0.72

				 Fraction of Heat radiated				 - If you want B&S method,						0.00		   Input this factor instead of Emmisivity

				 Emmisivity				 - You chose GPSA method						0.10		>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

				 Heat release , (kw)										12413769.1

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				                       CALCULATION RESULTS

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				 Total Allowable radiation , (BTU/SF/hr)								    Including Solar Radiation 		1500

maryafar: maryafar:
FROM TABLE 9 OF API		Personnel, several minutes

				                                          , (kW/m2)										4.75

				 Solar Radiation ,(BTU/SF/hr)										300

maryafar: maryafar:
according API solar radiation : 787-1040 W/m2.
=(250 Btu/h.ft2 to 330 Btu/h.ft2)

				 Diag. distance flame cntr to

				    point on ground , (m)										161.2		(R)

				 Req'd Height of flare stack,  (m)										160.8

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				 RECOMMENDED Height of Flare Stack, (m)										170.0

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				 CALCULATION BASIS : GPSA METHOD





				----------------------------------------------------------------------------------------------------------------------------------------------------------------------
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										    Lf

				Wind																90

														   Flame Center

						Yc 



										      Xc











														R



						Hs				   Hs+Ys









														X-Xc

														X





				==============================================================================================

				 H, STACK HEIGHT, (m)						60.00

				 Xc, Horiz.dist. to flame ctr,(m)						145.55

				 Yc, Vert.dist. to flame ctr,(m)						83.04

				==============================================================================================

				 Allowable radiation,(BTU/SF/hr)						3000		2500		2000		1500		1000		750		>>>>>>>>>>>>>>

				                     , (kW/m2)						9.50		7.92		6.33		4.75		3.17		2.38

				 R, Diag. distance flame ctr.

				   to point on ground, (m)						101.97		111.71		124.89		144.21		176.62		203.95

				X, Radius   ,    (m)												163.90		249.16		290.93

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				 Allowable radiation,(BTU/SF/hr)						700		650		600		550		500		440

				                     , (kW/m2)						2.22		2.06		1.90		1.74		1.58		1.39

				 R, Diag. distance flame center

				   to point on ground, (m)						211.10		219.07		228.02		238.16		249.78		266.27

				 X, Radius   ,    (m)						300.81		311.48		323.13		335.97		350.32		370.14

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				 * CONCLUSION :













				----------------------------------------------------------------------------------------------------------------------------------------------------------------------





														                                                      

				Project Name :		BINAK Gas Compressor Station

				Item Name      :		Flare Drum



								                           FLARE DRUM CALCULATION

								                     ==============================

										             

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						OPERATING DATA

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------



				Gas mass flow rate,(Kg/s)						11.06

				Gas density T,P (Kg/m3)						8.35

				Qg actual volume flow,(m3/s)						1.32

				Gas viscosity,(cp)						0.02

				Liquid flow rate,(Kg/s)						0.264

				Liquid density T,P (Kg/m3)						846.2

				Ql actual volume flow,(m3/s)						0.000

				Particle size,(microns)						600.0

maryafar: maryafar:
beetween 300-600

				Number of vapor pass						1

maryafar: maryafar:
1or 2

				Over design factor,(%)						10

maryafar: maryafar:
Over design factor on gas and liquid flowrate



				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						CALCULATION RESULTS

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				Ud, Dropout Velocity(m/s)						1.0926

				C(Re)2						49110.0

				C, Drag coefficient						0.65						        From API-521 Fig.9

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						DRUM SIZING CRITERIA

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

								R.min		mm

						hv		-

				HHLL 		h1		2		100

				HLL		h2		30		300

				LLL		h3		2		100

				LLLL		h4		-		150

				Bt.		-		-		0



				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						NOZZLE SIZING

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------



				Inlet flow,(m3/s) :						1.46																		3750

				        * Velocity limits (m/s) = Inlet : 34 - 68  ,  Gas outlet : 34 - 68  ,  Liquid outlet : 1 - 3																		Fluid density T,P (Kg/m3)						8.57

																						V Max acceptable mixture velocity at inlet nozzle						20.9

										Inlet flow		Gas outlet		Liquid outlet								MaxFlow						1.5

																						Inlet Nozzle						12		m2

				       Flow rate,(m3/s)						1.458		1.458		0.000343

				       Nozzle ID,(inch)						8		10		2

				       Actual velocity,(m/s)						45.0		28.8		0.2



										O.K		ERR		ERR												1000

																										1500

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------																						6000
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				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						CALCULATION RESULTS

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

												Trial.1		Trial.2		Trial.3		Trial.4

				Assumed diameter (m)								6		1		1.1		1.2

				Assumed Length (m)								2.5		2.4		2.5		2.2

				Added Length								0.6		0.6		0.6		0.6								1.0926



				At, Total area(m2)								28.27		0.79		0.95		1.13				70.6858347058

				Av, Vapor area(m2)								26.62		0.24		0.37		0.51				66.5488828859		1.65

				Ah1, Liquid area(m2)								0.36		0.10		0.11		0.12				0.899678129

				Ah2, Liquid area(m2)								0.89		0.29		0.31		0.33				2.2295072193

				Ah3, Liquid area(m2)								0.21		0.08		0.08		0.09				0.5369984233

				Ah4, Liquid area(m2)								0.19		0.07		0.08		0.08				0.4707680483

				ht (Cm)								600		100		110		120

				hv(ht-Hl1) (Cm)								535		35		45		55

				hL1(HH)(Cm)								65		65		65		65

				hL2(H)(Cm)								55		55		55		55

				hL3(L)(Cm)								25		25		25		25

				h4(LL)(Cm)								15		15		15		15

				Liquid drop out time,(sec)								4.90		0.32		0.41		0.50

				Vapor velosity (m/s)								0.05		5.95		3.98		2.88

				L, Flowpath length(m)								0.3		1.9		1.6		1.5

				3<L/D<4								0.5		3.0		2.8		2.4

				Stimated Weight (kg)								1568		249		283		279

				% Total area (vapor)								94		31		38		45

				Selected Length  (m)								3.1		3.0		3.1		2.8

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

												Trial. 1		Trial.2		Trial.3		Trial.4

				Top. (mm)		hv						5350		350		450		550

				HHLL  (mm)		h1						100		100		100		100

				HLL  (mm)		h2						300		300		300		300

				LLL  (mm)		h3						100		100		100		100						66795.7689065267

				LLLL  (mm)		h4						150		150		150		150

				Bt.		-



				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

												   L' (T/T)(m)=		3.0



												        L - Flow Pass(m)=		1.9





												350

				1.0												HHLL						70.6858347058

												100				HLL						66.5488828859

				D(m)=								150				NLL						0.899678129

												150				LLL						2.2295072193

												100				LLLL						0.5369984233

												150										0.4707680483



				----------------------------------------------------------------------------------------------------------------------------------------------------------------------																		70.6858347058
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								                    FLARE DRUM PUMP CALCULATION

								                     ==============================

										             

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						OPERATING DATA

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				Temperature (°C)     										1.0

				Density @ Op. (Kg/m3)										846.2

				Vapor pressure @ Op.(Bar a)										1.40

				Viscosity @ Op. (cP)										0.9				m3

				Normal capacity (m3/hr)										13.7

maryafar: maryafar:
Shall be pumping out flara drum content in two hours(from HLL-LLL)				3.7

				Dedign Factor %										10%

				Design capacity (m3/hr)										15.1

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						SUCTION PRESSURE CALCULATION AT Qd

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

														Bar g		m

				Min. liquid level in flare drum								1=				0.3

				Max. liquid level in flare drum								2=				0.7

				Bottom of drum Distanc from pump center line								3=				2.0

				Suction pressure drop								4=		-0.1		-1.7

				Flare drum operating pressure								5=		2.7		32.5

				Min suction liquid pressure								1+3+4+5=6=		2.75		33.1

														Bar a		m

				Absolute pressure 								7=		1.013		-

				Vapor pressure @ Op.								8=		1.40		-

				Available NPSH								6-8+7=9=		2.36		28.4

maryafar: maryafar:
Min 2 m 

				Max required NPSH (by vendor)

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						DISCHARGE PRESSURE CALCULATION AT Qd

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

														Bar g		m

				Outlet pressure at injection point								10=		2.0

				Static head above pump axis								11=		0.0

				Total discharge pressure drop in equipment								12=		0.0

				Total discharge pressure drop in line & fittings								13=		-0.2

				Total discharge pressure  								10+11+12+13=14=		1.79

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						DIFFERENTIAL PRESSURE CALCULATION

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

														Bar		m

				Differential pressure (at Qn )								14-9=15=		-0.96		-11.6

				Estimated differential pressure (at Qn) 								≥15		2.0		24.1

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						DESIGN PRESSURE ESTIMATION

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

														Bar g		m

				Maximum suction pressure								16=		2.8		34

				20% of differential pressure at Qd								1.2X15=17=		2.4

				Pump design pressure (shut off pressure)								16+17=18=		5.2

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						POWER CONSUMPTION ESTIMATION AT QD

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				Pump efficiency (Ep)												0.50

				Estimated hydraulic power @ Qd (KW)												0.8

				Brake power (BHP) (hydraulic power/Ep)												1.7

				Estimated efficiency of electro motor (EM)												-

				Absorbed power (KW)												-

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------
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								                     PRESSURE DROP CALCULATION

								                     ==============================

										             

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						OPERATING DATA

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------



				Design capacity (m3/hr)												15.1

				Viscosity @ Op. (cP)												1.07

				Density @ Op. (Kg/m3)												846.2

				E (m)												0.000046



				Pipe size (in)												2.0

				SCH												STD

				Thk (in)												0.15

				ID (m)												0.05

				Velosity (m/s)												1.93

				Re												80239.8

				Friction factor (ſ)												0.02261

				Pressure drop (bar/100m)												0.68190



				E/D												0.00088

				a												6.65056

				b												6.70360

				a-b												-0.05304

maryafar: maryafar:
Goal Seek

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						SUCTION PRESSURE DROP

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				Ball Valve Fully Open Conventional						L/D		No.

				Check Valve Fully Open						13		1				0.7

				Tee with Flow Through branch						60		2				6.1

				Elbow 90 Long Radius						20		3				3.0

				Gate Valve Fully Open Conventional						13		2				1.3

				Line lenght						-		-				10

				Static Head								M				0.0



				Total Equi. Length (m)												21.1

				Total Pressure Drop (Bar)												-0.144

																				-0.144



				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						DISCHARGE PRESSURE DROP

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				Ball Valve Fully Open Conventional						L/D		No.

				Check Valve Fully Open						13		1				0.7

				Tee with Flow Through branch						60		2				6.1

				Elbow 90 Long Radius						20		3				3.0

				Gate Valve Fully Open Conventional						13		2				1.3

				Line lenght						-		-				20

				Static Head								M				0.0



				Total Equi. Length (m)												31.1

				Total Pressure Drop (Bar)												-0.212

																				-0.212













				0										                                                      				8/28/23				dry vapour seal that minimizes the amount of purge gas needed to protect against air infiltration through the flare tip during low-flow conditions

				Project Name :		BINAK Gas Compressor Station												Project No.:		0		fuel gas or non-condensable inert gas added to the flare header to mitigate air ingress and burnback

				Item Name      :		Flare Drum												Item No.      :		0

				Prepared by   :		0

								                                  PURGE GAS CALCULATION

								                     ==============================

										             

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						PURGE GAS CALCULATION

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				Purge gas fluid								Nitrogen (With a wind speed of approximately 7 m/s)

				Purge gas rate (Nm3/hr)										91.40

				Flare stack diameter (m)										1.1684

				K  constant 

maryafar: maryafar:
from api 521 2007 page 131										1.707



				max velosity with seal equipment (m/s)										0.0120

				Purge with seal equipment gas rate (m3/hr)										50.5







				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						STEAM SMOKELESS CALCULATION FLOW RATE

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				M = Molecular weight of vapor  										18.653		M

				W = Vapor relief rate ,(kg/hr) 										56369.3		Whc

				 Steam flow (kg/h)										5694.2291541029

maryafar: maryafar:
This value shall be finalized by flare stack vendor		

maryafar: maryafar:
Over design factor on gas and liquid flowrate						

maryafar: maryafar:
Goal Seek		

maryafar: maryafar:
Goal Seek		Wstm







				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						PURGE GAS CALCULATION FOR FLARE STACK

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------





				Flare stack diameter (m)										1.1684

				max velosity with seal equipment (m/s)										0.1500

maryafar: maryafar:
API-521 (Sec.4.4.3.4.2)

				Purge with seal equipment gas rate (Nm3/hr)										579.0





















































								60				Ki

maryafar: maryafar:
constant for component

								

maryafar: maryafar:
حد پايين اشتعال پذيري										

maryafar: maryafar:
FROM TABLE 10 API 521 2007		

maryafar: maryafar:
Min 2 m 				

maryafar: maryafar:
Goal Seek		10		60		34				Hydrogen		5.783

maryafar: maryafar:
from api 521 2007 page 131

																

Mohsen: Mohsen:
گرمای حاصل از سوختن		

maryafar: maryafar:
FROM TABLE 9 OF API		

maryafar: maryafar:
API-521 (Sec.4.4.3.4.2)		

maryafar:  حد اکثر سرعتی که به صوت میرسد		

maryafar: maryafar:
according API solar radiation : 787-1040 W/m2.
=(250 Btu/h.ft2 to 330 Btu/h.ft2)		

A satisfied Microsoft Office user: maryafar:
BETWEEN 		

maryafar: maryafar:
from api 521 2007 page 131										

maryafar: maryafar:
Shall be pumping out flara drum content in two hours(from HLL-LLL)		

A satisfied Microsoft Office user: maryafar:
0.2 for continuous flow
0.2-0.5 for peak, short term, infrequent flow emergency discharge		20		34		25				Helium		5.078

				30		25		19.8				Methane		2.328

				40		19.8		17.2				Nitrogen (No Wind)		1.067

				50		17.2		15				Nitrogen (With a wind speed of approximately 7 m/s)		1.707

				60		15		13.7				Ethane		-1.067

				70		13.7		12.6				Propane		-2.651

				80		12.6		10.5				C02		-2.651

				90		10.5		10				C4+		-6.586

				100		10		6

				200		6		5.2

				300		5.2		4

				400		4		3.5

				500		3.5		3.2

				600		3.2		3

				700		3		2.75

				800		2.75		2.67

				900		2.67		2.5

				1000		2.5		1.83

				2000		1.83		1.6

				3000		1.6		1.5

				4000		1.5		1.35

				5000		1.35		1.25

				6000		1.25		1.19

				7000		1.19		1.1

				8000		1.1		1.03

				9000		1.03		1

				10000		1		0.8

				20000		0.8		0.75

				30000		0.75		0.69

				40000		0.69		0.65

				50000		0.65		0.63

				60000		0.63		0.6

				70000		0.6		0.59

				80000		0.59		0.58

				90000		0.58		0.565

				100000		0.565		0.5

				200000		0.5		0.485

				300000		0.485		0.47

				400000		0.47		0.46

				500000		0.46		0.45

				600000		0.45		0.445

				700000		0.445		0.443

				800000		0.443		0.442

				900000		0.442		0.44

				1000000		0.44





&8Page &P of &N	&8&F


           

          



pipeschedule

				Data shown below: ANSI / ASME B36.10M-1996 (CS), ANSI / ASME B36.19M-1985 (SS)

								Schedule versus Pipe ID (inches)

				Nominal		Nominal		CARBON STEEL																										STAINLESS STEEL

				Size (inch)		Size (mm)		10		20		30		40		60		80		100		120		140		160		STD		XS		XXS		5S		10S		40S		80S

				0.125		3.13		N/A		N/A		N/A		0.269		N/A		0.215		N/A		N/A		N/A		N/A		0.269		0.215		N/A		N/A		0.307		0.269		0.215

				0.25		6.25		N/A		N/A		N/A		0.364		N/A		0.302		N/A		N/A		N/A		N/A		0.364		0.302		N/A		N/A		0.410		0.364		0.302

				0.375		9.39		N/A		N/A		N/A		0.493		N/A		0.423		N/A		N/A		N/A		N/A		0.493		0.423		N/A		N/A		0.545		0.493		0.423

				0.5		12.5		N/A		N/A		N/A		0.622		N/A		0.546		N/A		N/A		N/A		0.466		0.622		0.546		0.252		0.710		0.674		0.622		0.546

				0.75		18.75		N/A		N/A		N/A		0.824		N/A		0.742		N/A		N/A		N/A		0.612		0.824		0.742		0.434		0.920		0.884		0.824		0.742

				1		25		N/A		N/A		N/A		1.049		N/A		0.957		N/A		N/A		N/A		0.815		1.049		0.957		0.599		1.185		1.094		1.049		0.957

				1.25		31.75		N/A		N/A		N/A		1.380		N/A		1.278		N/A		N/A		N/A		1.160		1.380		1.278		0.896		1.530		1.442		1.380		1.278

				1.5		37.5		N/A		N/A		N/A		1.610		N/A		1.500		N/A		N/A		N/A		1.338		1.610		1.500		1.100		1.770		1.682		1.610		1.500

				2		50		N/A		N/A		N/A		2.067		N/A		1.939		N/A		N/A		N/A		1.687		2.067		1.939		1.503		2.245		2.157		2.067		1.939

				2.5		62.5		N/A		N/A		N/A		2.469		N/A		2.323		N/A		N/A		N/A		2.125		2.469		2.323		1.771		2.709		2.635		2.469		2.323

				3		75		N/A		N/A		N/A		3.068		N/A		2.900		N/A		N/A		N/A		2.624		3.068		2.900		2.300		3.334		3.260		3.068		2.900

				3.5		87.5		N/A		N/A		N/A		3.548		N/A		3.364		N/A		N/A		N/A		N/A		3.548		3.364		N/A		3.834		3.760		3.548		3.364

				4		100		N/A		N/A		N/A		4.026		N/A		3.826		N/A		3.624		N/A		3.438		4.026		3.826		3.152		4.334		4.260		4.026		3.826

				5		125		N/A		N/A		N/A		5.047		N/A		4.813		N/A		4.563		N/A		4.313		5.047		4.813		4.063		5.345		5.295		5.047		4.813

				6		150		N/A		N/A		N/A		6.065		N/A		5.761		N/A		5.501		N/A		5.187		6.065		5.761		4.897		6.407		6.375		6.065		5.761

				8		200		N/A		8.125		8.071		7.981		7.813		7.625		7.437		7.187		7.001		6.813		7.981		7.625		6.875		8.407		8.329		7.981		7.625

				10		250		N/A		10.250		10.136		10.020		9.750		9.562		9.312		9.062		8.750		8.500		10.020		9.750		8.750		10.482		10.420		10.020		9.750

				12		300		N/A		12.250		12.090		11.938		11.626		11.374		11.062		10.750		10.500		10.126		12.000		11.750		10.750		12.438		12.390		12.000		11.750

				14		350		13.500		13.376		13.250		13.124		12.812		12.500		12.124		11.812		11.500		11.188		13.250		13.000		N/A		13.688		13.624		N/A		N/A

				16		400		15.500		15.376		15.250		15.000		14.688		14.312		13.938		13.562		13.124		12.812		15.250		15.000		N/A		15.670		15.624		N/A		N/A

				18		450		17.500		17.376		17.124		16.876		16.500		16.124		15.688		15.250		14.876		14.438		17.250		17.000		N/A		17.670		17.624		N/A		N/A

				20		500		19.500		19.250		19.000		18.812		18.376		17.938		17.438		17.000		16.500		16.062		19.250		19.000		N/A		19.624		19.564		N/A		N/A

				22		550		21.500		21.250		21.000		N/A		20.250		19.750		19.250		18.750		18.250		17.750		21.250		21.000		N/A		21.624		21.564		N/A		N/A

				24		600		23.500		23.250		22.876		22.624		22.062		21.562		20.938		20.376		19.876		19.312		23.250		23.000		N/A		23.564		23.500		N/A		N/A

				26		650		25.376		25.000		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		25.250		25.000		N/A		N/A		N/A		N/A		N/A

				28		700		27.376		27.000		26.750		N/A		N/A		N/A		N/A		N/A		N/A		N/A		27.250		27.000		N/A		N/A		N/A		N/A		N/A

				30		750		29.376		29.000		28.750		N/A		N/A		N/A		N/A		N/A		N/A		N/A		29.250		29.000		N/A		29.500		29.376		N/A		N/A

				32		800		31.376		31.000		30.750		30.624		N/A		N/A		N/A		N/A		N/A		N/A		31.250		31.000		N/A		N/A		N/A		N/A		N/A

				34		850		33.312		33.000		32.750		32.624		N/A		N/A		N/A		N/A		N/A		N/A		33.250		33.000		N/A		N/A		N/A		N/A		N/A

				36		900		35.376		35.000		34.750		34.500		N/A		N/A		N/A		N/A		N/A		N/A		35.250		35.000		N/A		N/A		N/A		N/A		N/A

				38		950		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		37.250		37.000		N/A		N/A		N/A		N/A		N/A

				40		1000		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		39.250		39.000		N/A		N/A		N/A		N/A		N/A

				42		1050		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		41.250		41.000		N/A		N/A		N/A		N/A		N/A

				44		1100		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		43.250		43.000		N/A		N/A		N/A		N/A		N/A

				46		1150		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		45.250		45.000		N/A		N/A		N/A		N/A		N/A

				48		1200		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		47.250		47.000		N/A		N/A		N/A		N/A		N/A

				52		1300		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		51.250		51.000		N/A		N/A		N/A		N/A		N/A



								Schedule versus Wall Thickness (inches)

				Nominal		Nominal		CARBON STEEL																										STAINLESS STEEL

				Size (inch)		Size (mm)		10		20		30		40		60		80		100		120		140		160		STD		XS		XXS		5S		10S		40S		80S

				0.125		3.13		N/A		N/A		N/A		0.068		N/A		0.095		N/A		N/A		N/A		N/A		0.068		0.095		N/A		N/A		0.049		0.068		0.095

				0.25		6.25		N/A		N/A		N/A		0.088		N/A		0.119		N/A		N/A		N/A		N/A		0.088		0.119		N/A		N/A		0.065		0.088		0.119

				0.375		9.39		N/A		N/A		N/A		0.091		N/A		0.126		N/A		N/A		N/A		N/A		0.091		0.126		N/A		N/A		0.065		0.091		0.126

				0.5		12.5		N/A		N/A		N/A		0.109		N/A		0.147		N/A		N/A		N/A		0.187		0.109		0.147		0.294		0.065		0.083		0.109		0.147

				0.75		18.75		N/A		N/A		N/A		0.113		N/A		0.154		N/A		N/A		N/A		0.219		0.113		0.154		0.308		0.065		0.083		0.113		0.154

				1		25		N/A		N/A		N/A		0.133		N/A		0.179		N/A		N/A		N/A		0.250		0.133		0.179		0.358		0.065		0.109		0.133		0.179

				1.25		31.75		N/A		N/A		N/A		0.140		N/A		0.191		N/A		N/A		N/A		0.250		0.140		0.191		0.382		0.065		0.109		0.140		0.191

				1.5		37.5		N/A		N/A		N/A		0.145		N/A		0.200		N/A		N/A		N/A		0.281		0.145		0.200		0.400		0.065		0.109		0.145		0.200

				2		50		N/A		N/A		N/A		0.154		N/A		0.218		N/A		N/A		N/A		0.344		0.154		0.218		0.436		0.065		0.109		0.154		0.218

				2.5		62.5		N/A		N/A		N/A		0.203		N/A		0.276		N/A		N/A		N/A		0.375		0.203		0.276		0.552		0.083		0.120		0.203		0.276

				3		75		N/A		N/A		N/A		0.216		N/A		0.300		N/A		N/A		N/A		0.438		0.216		0.300		0.600		0.083		0.120		0.216		0.300

				3.5		87.5		N/A		N/A		N/A		0.226		N/A		0.318		N/A		N/A		N/A		N/A		0.226		0.318		N/A		0.083		0.120		0.226		0.318

				4		100		N/A		N/A		N/A		0.237		N/A		0.337		N/A		0.438		N/A		0.531		0.237		0.337		0.674		0.083		0.120		0.237		0.337

				5		125		N/A		N/A		N/A		0.258		N/A		0.375		N/A		0.500		N/A		0.625		0.258		0.375		0.750		0.109		0.134		0.258		0.375

				6		150		N/A		N/A		N/A		0.280		N/A		0.432		N/A		0.562		N/A		0.719		0.280		0.432		0.864		0.109		0.134		0.280		0.432

				8		200		N/A		0.250		0.277		0.322		0.406		0.500		0.594		0.719		0.812		0.906		0.322		0.500		0.875		0.109		0.148		0.322		0.500

				10		250		N/A		0.250		0.307		0.365		0.500		0.594		0.719		0.844		1.000		1.125		0.365		0.500		1.000		0.134		0.165		0.365		0.500

				12		300		N/A		0.250		0.330		0.406		0.562		0.688		0.844		1.000		1.125		1.312		0.375		0.500		1.000		0.156		0.180		0.375		0.500

				14		350		0.250		0.312		0.375		0.438		0.594		0.750		0.938		1.094		1.250		1.406		0.375		0.500		N/A		0.156		0.188		N/A		N/A

				16		400		0.250		0.312		0.375		0.500		0.656		0.844		1.031		1.219		1.438		1.594		0.375		0.500		N/A		0.165		0.188		N/A		N/A

				18		450		0.250		0.312		0.438		0.562		0.750		0.938		1.156		1.375		1.562		1.781		0.375		0.500		N/A		0.165		0.188		N/A		N/A

				20		500		0.250		0.375		0.500		0.594		0.812		1.031		1.281		1.500		1.750		1.969		0.375		0.500		N/A		0.188		0.218		N/A		N/A

				22		550		0.250		0.375		0.500		N/A		0.875		1.125		1.375		1.625		1.875		2.125		0.375		0.500		N/A		0.188		0.218		N/A		N/A

				24		600		0.250		0.375		0.562		0.688		0.969		1.219		1.531		1.812		2.062		2.344		0.375		0.500		N/A		0.218		0.250		N/A		N/A

				26		650		0.312		0.500		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		0.375		0.500		N/A		N/A		N/A		N/A		N/A

				28		700		0.312		0.500		0.625		N/A		N/A		N/A		N/A		N/A		N/A		N/A		0.375		0.500		N/A		N/A		N/A		N/A		N/A

				30		750		0.312		0.500		0.625		N/A		N/A		N/A		N/A		N/A		N/A		N/A		0.375		0.500		N/A		0.250		0.312		N/A		N/A

				32		800		0.312		0.500		0.625		0.688		N/A		N/A		N/A		N/A		N/A		N/A		0.375		0.500		N/A		N/A		N/A		N/A		N/A

				34		850		0.344		0.500		0.625		0.688		N/A		N/A		N/A		N/A		N/A		N/A		0.375		0.500		N/A		N/A		N/A		N/A		N/A

				36		900		0.312		0.500		0.625		0.750		N/A		N/A		N/A		N/A		N/A		N/A		0.375		0.500		N/A		N/A		N/A		N/A		N/A

				38		950		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		0.375		0.500		N/A		N/A		N/A		N/A		N/A

				40		1000		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		0.375		0.500		N/A		N/A		N/A		N/A		N/A

				42		1050		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		0.375		0.500		N/A		N/A		N/A		N/A		N/A

				44		1100		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		0.375		0.500		N/A		N/A		N/A		N/A		N/A

				46		1150		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		0.375		0.500		N/A		N/A		N/A		N/A		N/A

				48		1200		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		0.375		0.500		N/A		N/A		N/A		N/A		N/A

				52		1300		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		0.375		0.500		N/A		N/A		N/A		N/A		N/A
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Project Name : BINAK Gas Compressor Station

Item Name      : Flare Drum

                           FLARE DRUM CALCULATION

                     ==============================

             

----------------------------------------------------------------------------------------------------------------------------------------------------------------------

OPERATING DATA

----------------------------------------------------------------------------------------------------------------------------------------------------------------------

Gas mass flow rate,(Kg/s) 11.06

Gas density T,P (Kg/m3) 8.35

Qg actual volume flow,(m3/s) 1.32

Gas viscosity,(cp) 0.02

Liquid flow rate,(Kg/s) 0.264

Liquid density T,P (Kg/m3) 846.2

Ql actual volume flow,(m3/s) 0.000

Particle size,(microns) 600.0

Number of vapor pass 1

Over design factor,(%) 10

----------------------------------------------------------------------------------------------------------------------------------------------------------------------

CALCULATION RESULTS

----------------------------------------------------------------------------------------------------------------------------------------------------------------------

Ud, Dropout Velocity(m/s) 1.0926

C(Re)2 49110.0

C, Drag coefficient 0.65         From API-521 Fig.9

----------------------------------------------------------------------------------------------------------------------------------------------------------------------

DRUM SIZING CRITERIA

----------------------------------------------------------------------------------------------------------------------------------------------------------------------

R.min

mm

hv

-

HHLL  h1 2 100

HLL h2 30 300

LLL h3 2 100

LLLL h4

-

150

Bt.

- -

0
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				Pars Cosulting  Engineers.										                                                      				8/28/23

				Project Name :		KANGAN COMPRESSOR STATION												Project No.:		*****

				Item Name      :		FLARE STACK												Item No.      :		FLARE

				Prepared by   :		M.Aryafar

								               COMPONENTS AND PROPERTIES

								           ==================================





				COMPONENT 		MOL. WT		LEL

maryafar: maryafar:
حد پايين اشتعال پذيري		KG/HR		MOL		KG-MOL/HR		COMBUSTION 

Mohsen: Mohsen:
گرمای حاصل از سوختن		MILLION		K WATTS

								(%)				(%)				HEAT KJ/KG		KJ		(KW)		Lower explosive limits for pure components

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------																						 		Mass Flows

				Water		18.02		-		1975.5		0.8		109.7				0.0		0		0.0000				Nitrogen

				Nitrogen		28.02		-		92246.2		0.8		3292.6				0.0		0		0.0000				CO2

				Hydrogen		0.00		4.00		0.0		0.8		0.0				0.0		0		0.2118				H2S

				Hydrogne sulfide		34.08		4.30		1492.8		0.8		1496.3				0.0		0		0.1970				H2O

				Carbon monoxide		28.01		12.50		0.0		0.8		0.0				0.0		0		0.0678				Methane

				Carbon dioxide		44.01		-		50986.7		0.8		1158.5				0.0		0		0.0000				Ethane

				Methane		16.04		5.00		757198.2		0.8		47201.0		50034.8		37886248.9		10523958		0.1695				Propane

				Ethane		30.07		3.00		72924.9		0.0		2425.3		47506.3		3464391.2		962331		0.0145				i-Butane

				Propane		44.09		2.10		33488.3		0.0		759.5		46374.4		1552999.7		431389		0.0065				n-Butane

				N-butane		58.12		1.86		14374.8		0.0		247.3		45641.2		656085.0		182246		0.0018				i-Pentane

				I-butane		58.12		1.80		10633.2		0.0		183.0		45757.3		486545.5		135152		0.0024				n-Pentane

				N-pentane		72.15		1.40		5797.1		0.0		80.4		45260.2		262376.1		72882		0.0014				PC6*

				I-pentane		72.15		1.32		8395.9		0.0		116.4		45370.1		380922.2		105812		0.0010				PC7*

				PC6		91.00		0.00		10443.4		0.0		114.8				0.0		0		0.0000				PC8*

				PC7		105.00		0.00		6561.7		0.0		62.5				0.0		0		0.0000				PC9*

				PC8		120.00		0.00		1360.1		0.0		11.3				0.0		0		0.0000				PC10*

				PC9		133.00		0.00		179.8		0.0		1.4				0.0		0		0.0000				PC11*

				PC10		144.00		0.00		33.3		0.0		0.2				0.0		0		0.0000				PC12*

				PC11		163.00		0.00		1.3		0.0		0.0				0.0		0		0.0000				PC13*

				PC12		176.00		0.00		0.2		0.0		0.0				0.0		0		0.0000				PC14*

				PC13		186.00		0.00		0.1		0.0		0.0				0.0		0		0.0000				PC15*

				PC14		203.00		0.00		0.0		0.0		0.0				0.0		0		0.0000				PC16*

				PC15		216.00		0.00		0.0		0.0		0.0				0.0		0		0.0000				PC17*

				PC16		232.00		0.00		0.0		0.0		0.0				0.0		0		0.0000				PC18*

				PC17		246.00		0.00		0.0		0.0		0.0				0.0		0		0.0000				PC19*

				PC18		261.00		0.00		0.0		0.0		0.0				0.0		0		0.0000				C20+*

				PC19		274.00		0.00		0.0		0.0		0.0				0.0		0		0.0000

				C20+		331.00		0.00		0.0		0.0		0.0				0.0		0		0.0000



																				

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						Average				1.10E-05						Average

				TOTALS		19		148.43		1068094		6.0014537157		57260.1		41841		44689568.6055474		12413769.0570965		0.6737		1/(Cl)

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				* REMARKS :



				----------------------------------------------------------------------------------------------------------------------------------------------------------------------





				Pars Cosulting  Engineers.										                                                      				8/28/23

				Project Name :		KANGAN COMPRESSOR STATION												Project No.:		*****

				Item Name      :		FLARE STACK												Item No.      :		FLARE

				Prepared by   :		M.Aryafar

				 

								AIR & STEAM REQUIREMENT FOR SMOKELESS FLARING

						                 ========================================================



				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				COMPONENT 		MOL. WT				KG/HR				KG MOL/HR		KG AIR/KG HY		KG/HR AIR

				 												DRO CARBON				21		 MOL-O2				MOL WT AIR/MOL.WT HC

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				Water		18.02				1975.51				109.7		0.0		0				0		0		1.606905		0.0

				Nitrogen		28.02				92246.18				3292.6		0.0		0				0		0		1.033338		0.0

				Hydrogen		0.00				0.00				0.0		68928571.4		0				0.5		2.380952381		28950000.000000		68928571.4

				Hydrogne sulfide		34.08				50986.70				1496.3		0.0		0				0		0		0.849572		0.0

				Carbon monoxide		28.01				1492.81				53.3		0.0		0				0		0		1.033559		0.0

				Carbon dioxide		44.01				0.00				0.0		0.0		0				0		0		0.657805		0.0

				Methane		16.04				757198.25				47201.0		17.2		13013987				2		9.5238095238		1.804638		17.2

				Ethane		30.07				72924.86				2425.3		16.0		1170222				3.5		16.6666666667		0.962818		16.0

				Propane		44.09				33488.33				759.5		15.6		523496				5		23.8095238095		0.656552		15.6

				N-butane		58.12				14374.84				247.3		15.4		221626				6.5		30.9523809524		0.498107		15.4

				I-butane		58.12				10633.17				183.0		15.4		163938				6.5		30.9523809524		0.498107		15.4

				N-pentane		72.15				5797.06				80.4		15.3		88617				8		38.0952380952		0.401270		15.3

				I-pentane		72.15				8395.88				116.4		15.3		128343				8		38.0952380952		0.401270		15.3

				Hexane		91.00				10443.41				114.8		14.4		150298				9.5		45.2380952381		0.318132		14.4

				Heptane		105.00				6561.70				62.5		14.4		94765				11		52.380952381		0.275714		14.4

				Octane		120.00				1360.14				11.3		14.4		19532				12.5		59.5238095238		0.241250		14.4

				Nonane		133.00				179.76				1.4		14.5		2609				14		66.6666666667		0.217669		14.5

				Decane		144.00				33.28				0.2		14.8		494				15.5		73.8095238095		0.201042		14.8

				PC11		163.000				1.32				215				0

																		

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						Average										Average

				TOTALS		19		M		1068093.2				56369.3		WHC		15577926

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------



				Air Density, (kg/nm3)										1.3

				Air Requirement,(Nm3/hr)										12047893.2

				Portion of Combustion Air by Blower										0.2

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				REQ'D BLOWER CAPACITY						NM3/HR						SCFM 

										2409579						1499035

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				STEAM REQUIREMENT						KG/HR						LB/HR

										5694						12553				Old-API

				AIR REQUIREMENT

										11388						25107				Old-API



				----------------------------------------------------------------------------------------------------------------------------------------------------------------------





				Pars Cosulting  Engineers.										                                                      				8/28/23

				Project Name :		KANGAN COMPRESSOR STATION												Project No.:		*****

				Item Name      :		FLARE STACK												Item No.      :		FLARE

				Prepared by   :		M.Aryafar





								            FLARE TIP DIAMETER AND EXIT VELOCITY

								        ==========================================



				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						SUMMARY OF INPUT PARAMETERS

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				W = Vapor relief rate ,(kg/hr) 										1,068,093.2		(qm)		45360

				P = Pressure of the vapor just 

				    inside the flare tip ,(kpaA)										110.0		(P)

				Ratio of vapor velocity to sonic										.

				   velocity in that vapor,( Mach )										0.80

A satisfied Microsoft Office user: maryafar:
0.2 for continuous flow
0.2-0.5 for peak, short term, infrequent flow emergency discharge		(Ma)		0.2

				T = Temperature of the vapor just

				    inside the flare tip , ( C) 										-9.05		(T)		168.8

				compressibility factor										0.99		(Z)		1

				k = Ratio of specific heat,(Cp/Cv)										1.30		k)		1

				M = Molecular weight of vapor  										19		(M)		46.1

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						CALCULATION RESULTS

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				d = Flare inside diameter, (inch)  										44.67

				                         , (m)  										1.1346

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------



				Recommended Flare Inside Diameter, (inch)										46.0

				                         , (m)  										1.1684



				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						CALCULATION RESULTS

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				Flare exit velocity , (m/s)										294.5		(Uj)

				Sonic velocity , (m/s)										343.8

maryafar:  حد اکثر سرعتی که به صوت میرسد		(U)

				Ratio of vapor velocity to sonic										                                        

				   velocity in that vapor, ( Mach )										0.8566

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				* REMARKS :











				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				CALCULATION BASIS : API-RP-521 THIRD EDITION , Nov. 1990

				      

																v		16

																u.j		430



				----------------------------------------------------------------------------------------------------------------------------------------------------------------------





				Pars Cosulting  Engineers.										                                                      				8/28/23

				Project Name :		KANGAN COMPRESSOR STATION												Project No.:		*****

				Item Name      :		FLARE STACK												Item No.      :		FLARE

				Prepared by   :		M.Aryafar





								              FLARE STACK HEIGHT & HEAT INTENSITY

								            ========================================



				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				                        PROPERTIES OF FLARED GAS

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				 Vapor relief rate ,(kg/hr) 										1068093.2

				 Molecular weight of vapor  										19		(Mj)

				 Molecular weight of air  										29		(M∞)

				 Flare exit velocity , (m/s)										294.50		(Uj)

				 Wind velocity ,(m/s)										21.08

A satisfied Microsoft Office user: maryafar:
BETWEEN 		(U∞)		47.15		MPH

				 Flare inside diameter, (m)  										1.1684

				 Pressure of the vapor just 

				    inside the flare tip ,(kpaA)										110.00

				 Temperature of the vapor just

				    inside the flare tip , ( C) 										-9.05

				 Temperature of air , ( C)										40.7

				 Ratio of specific heat,(Cp/Cv)										1.30

				 Relative humidity ,  (%)										88.0

				 Heat of combustion  , (KJ/NM3)										34842														W/m2

				                     , (KJ/kg)										41841										For equipment protection				15750		5000

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------																				Personnel, few seconds escape only				9450		3000

				 L E L C  Parameter										13.361		ĈL								Personnel, one minute exposure
				6300		2000

																								Personnel, several minutes				4725		1500

				 Jet wind parameter										76.86		dj X R 								short exposure				1575		500



				Length of flame, (m)										186.61		(Lf)



				U/Uj										0.07

				∑X/L ,(m)										0.78		From Figure 9 API 521

				∑Y/L ,(m)										0.45		From Figure 9 API 521

				 Radiation Reduction,TAU										0.72

				 Fraction of Heat radiated				 - If you want B&S method,						0.00		   Input this factor instead of Emmisivity

				 Emmisivity				 - You chose GPSA method						0.10		>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

				 Heat release , (kw)										12413769.1

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				                       CALCULATION RESULTS

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				 Total Allowable radiation , (BTU/SF/hr)								    Including Solar Radiation 		1500

maryafar: maryafar:
FROM TABLE 9 OF API		Personnel, several minutes

				                                          , (kW/m2)										4.75

				 Solar Radiation ,(BTU/SF/hr)										300

maryafar: maryafar:
according API solar radiation : 787-1040 W/m2.
=(250 Btu/h.ft2 to 330 Btu/h.ft2)

				 Diag. distance flame cntr to

				    point on ground , (m)										161.2		(R)

				 Req'd Height of flare stack,  (m)										160.8

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				 RECOMMENDED Height of Flare Stack, (m)										170.0

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				 CALCULATION BASIS : GPSA METHOD





				----------------------------------------------------------------------------------------------------------------------------------------------------------------------





				Pars Cosulting  Engineers.										                                                      				8/28/23

				Project Name :		KANGAN COMPRESSOR STATION												Project No.:		*****

				Item Name      :		FLARE STACK												Item No.      :		FLARE

				Prepared by   :		M.Aryafar



										    Lf

				Wind																90

														   Flame Center

						Yc 



										      Xc











														R



						Hs				   Hs+Ys









														X-Xc

														X





				==============================================================================================

				 H, STACK HEIGHT, (m)						60.00

				 Xc, Horiz.dist. to flame ctr,(m)						145.55

				 Yc, Vert.dist. to flame ctr,(m)						83.04

				==============================================================================================

				 Allowable radiation,(BTU/SF/hr)						3000		2500		2000		1500		1000		750		>>>>>>>>>>>>>>

				                     , (kW/m2)						9.50		7.92		6.33		4.75		3.17		2.38

				 R, Diag. distance flame ctr.

				   to point on ground, (m)						101.97		111.71		124.89		144.21		176.62		203.95

				X, Radius   ,    (m)												163.90		249.16		290.93

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				 Allowable radiation,(BTU/SF/hr)						700		650		600		550		500		440

				                     , (kW/m2)						2.22		2.06		1.90		1.74		1.58		1.39

				 R, Diag. distance flame center

				   to point on ground, (m)						211.10		219.07		228.02		238.16		249.78		266.27

				 X, Radius   ,    (m)						300.81		311.48		323.13		335.97		350.32		370.14

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				 * CONCLUSION :













				----------------------------------------------------------------------------------------------------------------------------------------------------------------------





														                                                      

				Project Name :		BINAK Gas Compressor Station

				Item Name      :		Flare Drum



								                           FLARE DRUM CALCULATION

								                     ==============================

										             

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						OPERATING DATA

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------



				Gas mass flow rate,(Kg/s)						11.06

				Gas density T,P (Kg/m3)						8.35

				Qg actual volume flow,(m3/s)						1.32

				Gas viscosity,(cp)						0.02

				Liquid flow rate,(Kg/s)						0.264

				Liquid density T,P (Kg/m3)						846.2

				Ql actual volume flow,(m3/s)						0.000

				Particle size,(microns)						600.0

maryafar: maryafar:
beetween 300-600

				Number of vapor pass						1

maryafar: maryafar:
1or 2

				Over design factor,(%)						10

maryafar: maryafar:
Over design factor on gas and liquid flowrate



				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						CALCULATION RESULTS

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				Ud, Dropout Velocity(m/s)						1.0926

				C(Re)2						49110.0

				C, Drag coefficient						0.65						        From API-521 Fig.9

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						DRUM SIZING CRITERIA

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

								R.min		mm

						hv		-

				HHLL 		h1		2		100

				HLL		h2		30		300

				LLL		h3		2		100

				LLLL		h4		-		150

				Bt.		-		-		0



				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						NOZZLE SIZING

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------



				Inlet flow,(m3/s) :						1.46																		3750

				        * Velocity limits (m/s) = Inlet : 34 - 68  ,  Gas outlet : 34 - 68  ,  Liquid outlet : 1 - 3																		Fluid density T,P (Kg/m3)						8.57

																						V Max acceptable mixture velocity at inlet nozzle						20.9

										Inlet flow		Gas outlet		Liquid outlet								MaxFlow						1.5

																						Inlet Nozzle						12		m2

				       Flow rate,(m3/s)						1.458		1.458		0.000343

				       Nozzle ID,(inch)						8		10		2

				       Actual velocity,(m/s)						45.0		28.8		0.2



										O.K		ERR		ERR												1000

																										1500

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------																						6000













				Project Name :		BINAK Gas Compressor Station

				Item Name      :		Flare Drum

				Prepared by   :



				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						CALCULATION RESULTS

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

												Trial.1		Trial.2		Trial.3		Trial.4

				Assumed diameter (m)								6		1		1.1		1.2

				Assumed Length (m)								2.5		2.4		2.5		2.2

				Added Length								0.6		0.6		0.6		0.6								1.0926



				At, Total area(m2)								28.27		0.79		0.95		1.13				70.6858347058

				Av, Vapor area(m2)								26.62		0.24		0.37		0.51				66.5488828859		1.65

				Ah1, Liquid area(m2)								0.36		0.10		0.11		0.12				0.899678129

				Ah2, Liquid area(m2)								0.89		0.29		0.31		0.33				2.2295072193

				Ah3, Liquid area(m2)								0.21		0.08		0.08		0.09				0.5369984233

				Ah4, Liquid area(m2)								0.19		0.07		0.08		0.08				0.4707680483

				ht (Cm)								600		100		110		120

				hv(ht-Hl1) (Cm)								535		35		45		55

				hL1(HH)(Cm)								65		65		65		65

				hL2(H)(Cm)								55		55		55		55

				hL3(L)(Cm)								25		25		25		25

				h4(LL)(Cm)								15		15		15		15

				Liquid drop out time,(sec)								4.90		0.32		0.41		0.50

				Vapor velosity (m/s)								0.05		5.95		3.98		2.88

				L, Flowpath length(m)								0.3		1.9		1.6		1.5

				3<L/D<4								0.5		3.0		2.8		2.4

				Stimated Weight (kg)								1568		249		283		279

				% Total area (vapor)								94		31		38		45

				Selected Length  (m)								3.1		3.0		3.1		2.8

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

												Trial. 1		Trial.2		Trial.3		Trial.4

				Top. (mm)		hv						5350		350		450		550

				HHLL  (mm)		h1						100		100		100		100

				HLL  (mm)		h2						300		300		300		300

				LLL  (mm)		h3						100		100		100		100						66795.7689065267

				LLLL  (mm)		h4						150		150		150		150

				Bt.		-



				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

												   L' (T/T)(m)=		3.0



												        L - Flow Pass(m)=		1.9





												350

				1.0												HHLL						70.6858347058

												100				HLL						66.5488828859

				D(m)=								150				NLL						0.899678129

												150				LLL						2.2295072193

												100				LLLL						0.5369984233

												150										0.4707680483



				----------------------------------------------------------------------------------------------------------------------------------------------------------------------																		70.6858347058







				0										                                                      				8/28/23

				Project Name :		BINAK Gas Compressor Station												Project No.:		0

				Item Name      :		Flare Drum												Item No.      :		0

				Prepared by   :		0

								                    FLARE DRUM PUMP CALCULATION

								                     ==============================

										             

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						OPERATING DATA

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				Temperature (°C)     										1.0

				Density @ Op. (Kg/m3)										846.2

				Vapor pressure @ Op.(Bar a)										1.40

				Viscosity @ Op. (cP)										0.9				m3

				Normal capacity (m3/hr)										13.7

maryafar: maryafar:
Shall be pumping out flara drum content in two hours(from HLL-LLL)				3.7

				Dedign Factor %										10%

				Design capacity (m3/hr)										15.1

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						SUCTION PRESSURE CALCULATION AT Qd

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

														Bar g		m

				Min. liquid level in flare drum								1=				0.3

				Max. liquid level in flare drum								2=				0.7

				Bottom of drum Distanc from pump center line								3=				2.0

				Suction pressure drop								4=		-0.1		-1.7

				Flare drum operating pressure								5=		2.7		32.5

				Min suction liquid pressure								1+3+4+5=6=		2.75		33.1

														Bar a		m

				Absolute pressure 								7=		1.013		-

				Vapor pressure @ Op.								8=		1.40		-

				Available NPSH								6-8+7=9=		2.36		28.4

maryafar: maryafar:
Min 2 m 

				Max required NPSH (by vendor)

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						DISCHARGE PRESSURE CALCULATION AT Qd

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

														Bar g		m

				Outlet pressure at injection point								10=		2.0

				Static head above pump axis								11=		0.0

				Total discharge pressure drop in equipment								12=		0.0

				Total discharge pressure drop in line & fittings								13=		-0.2

				Total discharge pressure  								10+11+12+13=14=		1.79

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						DIFFERENTIAL PRESSURE CALCULATION

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

														Bar		m

				Differential pressure (at Qn )								14-9=15=		-0.96		-11.6

				Estimated differential pressure (at Qn) 								≥15		2.0		24.1

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						DESIGN PRESSURE ESTIMATION

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

														Bar g		m

				Maximum suction pressure								16=		2.8		34

				20% of differential pressure at Qd								1.2X15=17=		2.4

				Pump design pressure (shut off pressure)								16+17=18=		5.2

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						POWER CONSUMPTION ESTIMATION AT QD

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				Pump efficiency (Ep)												0.50

				Estimated hydraulic power @ Qd (KW)												0.8

				Brake power (BHP) (hydraulic power/Ep)												1.7

				Estimated efficiency of electro motor (EM)												-

				Absorbed power (KW)												-

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------



				0										                                                      				8/28/23

				Project Name :		BINAK Gas Compressor Station												Project No.:		0

				Item Name      :		Flare Drum												Item No.      :		0

				Prepared by   :		0

								                     PRESSURE DROP CALCULATION

								                     ==============================

										             

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						OPERATING DATA

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------



				Design capacity (m3/hr)												15.1

				Viscosity @ Op. (cP)												1.07

				Density @ Op. (Kg/m3)												846.2

				E (m)												0.000046



				Pipe size (in)												2.0

				SCH												STD

				Thk (in)												0.15

				ID (m)												0.05

				Velosity (m/s)												1.93

				Re												80239.8

				Friction factor (ſ)												0.02261

				Pressure drop (bar/100m)												0.68190



				E/D												0.00088

				a												6.65056

				b												6.70360

				a-b												-0.05304

maryafar: maryafar:
Goal Seek

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						SUCTION PRESSURE DROP

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				Ball Valve Fully Open Conventional						L/D		No.

				Check Valve Fully Open						13		1				0.7

				Tee with Flow Through branch						60		2				6.1

				Elbow 90 Long Radius						20		3				3.0

				Gate Valve Fully Open Conventional						13		2				1.3

				Line lenght						-		-				10

				Static Head								M				0.0



				Total Equi. Length (m)												21.1

				Total Pressure Drop (Bar)												-0.144

																				-0.144



				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						DISCHARGE PRESSURE DROP

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				Ball Valve Fully Open Conventional						L/D		No.

				Check Valve Fully Open						13		1				0.7

				Tee with Flow Through branch						60		2				6.1

				Elbow 90 Long Radius						20		3				3.0

				Gate Valve Fully Open Conventional						13		2				1.3

				Line lenght						-		-				20

				Static Head								M				0.0



				Total Equi. Length (m)												31.1

				Total Pressure Drop (Bar)												-0.212

																				-0.212













				0										                                                      				8/28/23				dry vapour seal that minimizes the amount of purge gas needed to protect against air infiltration through the flare tip during low-flow conditions

				Project Name :		BINAK Gas Compressor Station												Project No.:		0		fuel gas or non-condensable inert gas added to the flare header to mitigate air ingress and burnback

				Item Name      :		Flare Drum												Item No.      :		0

				Prepared by   :		0

								                                  PURGE GAS CALCULATION

								                     ==============================

										             

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						PURGE GAS CALCULATION

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				Purge gas fluid								Nitrogen (With a wind speed of approximately 7 m/s)

				Purge gas rate (Nm3/hr)										91.40

				Flare stack diameter (m)										1.1684

				K  constant 

maryafar: maryafar:
from api 521 2007 page 131										1.707



				max velosity with seal equipment (m/s)										0.0120

				Purge with seal equipment gas rate (m3/hr)										50.5







				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						STEAM SMOKELESS CALCULATION FLOW RATE

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

				M = Molecular weight of vapor  										18.653		M

				W = Vapor relief rate ,(kg/hr) 										56369.3		Whc

				 Steam flow (kg/h)										5694.2291541029

maryafar: maryafar:
This value shall be finalized by flare stack vendor		

maryafar: maryafar:
Over design factor on gas and liquid flowrate						

maryafar: maryafar:
Goal Seek		

maryafar: maryafar:
Goal Seek		Wstm







				----------------------------------------------------------------------------------------------------------------------------------------------------------------------

						PURGE GAS CALCULATION FOR FLARE STACK

				----------------------------------------------------------------------------------------------------------------------------------------------------------------------





				Flare stack diameter (m)										1.1684

				max velosity with seal equipment (m/s)										0.1500

maryafar: maryafar:
API-521 (Sec.4.4.3.4.2)

				Purge with seal equipment gas rate (Nm3/hr)										579.0





















































								60				Ki

maryafar: maryafar:
constant for component

								

maryafar: maryafar:
حد پايين اشتعال پذيري										

maryafar: maryafar:
FROM TABLE 10 API 521 2007		

maryafar: maryafar:
Min 2 m 				

maryafar: maryafar:
Goal Seek		10		60		34				Hydrogen		5.783

maryafar: maryafar:
from api 521 2007 page 131

																

Mohsen: Mohsen:
گرمای حاصل از سوختن		

maryafar: maryafar:
FROM TABLE 9 OF API		

maryafar: maryafar:
API-521 (Sec.4.4.3.4.2)		

maryafar:  حد اکثر سرعتی که به صوت میرسد		

maryafar: maryafar:
according API solar radiation : 787-1040 W/m2.
=(250 Btu/h.ft2 to 330 Btu/h.ft2)		

A satisfied Microsoft Office user: maryafar:
BETWEEN 		

maryafar: maryafar:
from api 521 2007 page 131										

maryafar: maryafar:
Shall be pumping out flara drum content in two hours(from HLL-LLL)		

A satisfied Microsoft Office user: maryafar:
0.2 for continuous flow
0.2-0.5 for peak, short term, infrequent flow emergency discharge		20		34		25				Helium		5.078

				30		25		19.8				Methane		2.328

				40		19.8		17.2				Nitrogen (No Wind)		1.067

				50		17.2		15				Nitrogen (With a wind speed of approximately 7 m/s)		1.707

				60		15		13.7				Ethane		-1.067

				70		13.7		12.6				Propane		-2.651

				80		12.6		10.5				C02		-2.651

				90		10.5		10				C4+		-6.586

				100		10		6

				200		6		5.2

				300		5.2		4

				400		4		3.5

				500		3.5		3.2

				600		3.2		3

				700		3		2.75

				800		2.75		2.67

				900		2.67		2.5

				1000		2.5		1.83

				2000		1.83		1.6

				3000		1.6		1.5

				4000		1.5		1.35

				5000		1.35		1.25

				6000		1.25		1.19

				7000		1.19		1.1

				8000		1.1		1.03

				9000		1.03		1

				10000		1		0.8

				20000		0.8		0.75

				30000		0.75		0.69

				40000		0.69		0.65

				50000		0.65		0.63

				60000		0.63		0.6

				70000		0.6		0.59

				80000		0.59		0.58

				90000		0.58		0.565

				100000		0.565		0.5

				200000		0.5		0.485

				300000		0.485		0.47

				400000		0.47		0.46

				500000		0.46		0.45

				600000		0.45		0.445

				700000		0.445		0.443

				800000		0.443		0.442

				900000		0.442		0.44

				1000000		0.44
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pipeschedule

				Data shown below: ANSI / ASME B36.10M-1996 (CS), ANSI / ASME B36.19M-1985 (SS)

								Schedule versus Pipe ID (inches)

				Nominal		Nominal		CARBON STEEL																										STAINLESS STEEL

				Size (inch)		Size (mm)		10		20		30		40		60		80		100		120		140		160		STD		XS		XXS		5S		10S		40S		80S

				0.125		3.13		N/A		N/A		N/A		0.269		N/A		0.215		N/A		N/A		N/A		N/A		0.269		0.215		N/A		N/A		0.307		0.269		0.215

				0.25		6.25		N/A		N/A		N/A		0.364		N/A		0.302		N/A		N/A		N/A		N/A		0.364		0.302		N/A		N/A		0.410		0.364		0.302

				0.375		9.39		N/A		N/A		N/A		0.493		N/A		0.423		N/A		N/A		N/A		N/A		0.493		0.423		N/A		N/A		0.545		0.493		0.423

				0.5		12.5		N/A		N/A		N/A		0.622		N/A		0.546		N/A		N/A		N/A		0.466		0.622		0.546		0.252		0.710		0.674		0.622		0.546

				0.75		18.75		N/A		N/A		N/A		0.824		N/A		0.742		N/A		N/A		N/A		0.612		0.824		0.742		0.434		0.920		0.884		0.824		0.742

				1		25		N/A		N/A		N/A		1.049		N/A		0.957		N/A		N/A		N/A		0.815		1.049		0.957		0.599		1.185		1.094		1.049		0.957

				1.25		31.75		N/A		N/A		N/A		1.380		N/A		1.278		N/A		N/A		N/A		1.160		1.380		1.278		0.896		1.530		1.442		1.380		1.278

				1.5		37.5		N/A		N/A		N/A		1.610		N/A		1.500		N/A		N/A		N/A		1.338		1.610		1.500		1.100		1.770		1.682		1.610		1.500

				2		50		N/A		N/A		N/A		2.067		N/A		1.939		N/A		N/A		N/A		1.687		2.067		1.939		1.503		2.245		2.157		2.067		1.939

				2.5		62.5		N/A		N/A		N/A		2.469		N/A		2.323		N/A		N/A		N/A		2.125		2.469		2.323		1.771		2.709		2.635		2.469		2.323

				3		75		N/A		N/A		N/A		3.068		N/A		2.900		N/A		N/A		N/A		2.624		3.068		2.900		2.300		3.334		3.260		3.068		2.900

				3.5		87.5		N/A		N/A		N/A		3.548		N/A		3.364		N/A		N/A		N/A		N/A		3.548		3.364		N/A		3.834		3.760		3.548		3.364

				4		100		N/A		N/A		N/A		4.026		N/A		3.826		N/A		3.624		N/A		3.438		4.026		3.826		3.152		4.334		4.260		4.026		3.826

				5		125		N/A		N/A		N/A		5.047		N/A		4.813		N/A		4.563		N/A		4.313		5.047		4.813		4.063		5.345		5.295		5.047		4.813

				6		150		N/A		N/A		N/A		6.065		N/A		5.761		N/A		5.501		N/A		5.187		6.065		5.761		4.897		6.407		6.375		6.065		5.761

				8		200		N/A		8.125		8.071		7.981		7.813		7.625		7.437		7.187		7.001		6.813		7.981		7.625		6.875		8.407		8.329		7.981		7.625

				10		250		N/A		10.250		10.136		10.020		9.750		9.562		9.312		9.062		8.750		8.500		10.020		9.750		8.750		10.482		10.420		10.020		9.750

				12		300		N/A		12.250		12.090		11.938		11.626		11.374		11.062		10.750		10.500		10.126		12.000		11.750		10.750		12.438		12.390		12.000		11.750

				14		350		13.500		13.376		13.250		13.124		12.812		12.500		12.124		11.812		11.500		11.188		13.250		13.000		N/A		13.688		13.624		N/A		N/A

				16		400		15.500		15.376		15.250		15.000		14.688		14.312		13.938		13.562		13.124		12.812		15.250		15.000		N/A		15.670		15.624		N/A		N/A

				18		450		17.500		17.376		17.124		16.876		16.500		16.124		15.688		15.250		14.876		14.438		17.250		17.000		N/A		17.670		17.624		N/A		N/A

				20		500		19.500		19.250		19.000		18.812		18.376		17.938		17.438		17.000		16.500		16.062		19.250		19.000		N/A		19.624		19.564		N/A		N/A

				22		550		21.500		21.250		21.000		N/A		20.250		19.750		19.250		18.750		18.250		17.750		21.250		21.000		N/A		21.624		21.564		N/A		N/A

				24		600		23.500		23.250		22.876		22.624		22.062		21.562		20.938		20.376		19.876		19.312		23.250		23.000		N/A		23.564		23.500		N/A		N/A

				26		650		25.376		25.000		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		25.250		25.000		N/A		N/A		N/A		N/A		N/A

				28		700		27.376		27.000		26.750		N/A		N/A		N/A		N/A		N/A		N/A		N/A		27.250		27.000		N/A		N/A		N/A		N/A		N/A

				30		750		29.376		29.000		28.750		N/A		N/A		N/A		N/A		N/A		N/A		N/A		29.250		29.000		N/A		29.500		29.376		N/A		N/A

				32		800		31.376		31.000		30.750		30.624		N/A		N/A		N/A		N/A		N/A		N/A		31.250		31.000		N/A		N/A		N/A		N/A		N/A

				34		850		33.312		33.000		32.750		32.624		N/A		N/A		N/A		N/A		N/A		N/A		33.250		33.000		N/A		N/A		N/A		N/A		N/A

				36		900		35.376		35.000		34.750		34.500		N/A		N/A		N/A		N/A		N/A		N/A		35.250		35.000		N/A		N/A		N/A		N/A		N/A

				38		950		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		37.250		37.000		N/A		N/A		N/A		N/A		N/A

				40		1000		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		39.250		39.000		N/A		N/A		N/A		N/A		N/A

				42		1050		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		41.250		41.000		N/A		N/A		N/A		N/A		N/A

				44		1100		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		43.250		43.000		N/A		N/A		N/A		N/A		N/A

				46		1150		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		45.250		45.000		N/A		N/A		N/A		N/A		N/A

				48		1200		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		47.250		47.000		N/A		N/A		N/A		N/A		N/A

				52		1300		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		51.250		51.000		N/A		N/A		N/A		N/A		N/A



								Schedule versus Wall Thickness (inches)

				Nominal		Nominal		CARBON STEEL																										STAINLESS STEEL

				Size (inch)		Size (mm)		10		20		30		40		60		80		100		120		140		160		STD		XS		XXS		5S		10S		40S		80S

				0.125		3.13		N/A		N/A		N/A		0.068		N/A		0.095		N/A		N/A		N/A		N/A		0.068		0.095		N/A		N/A		0.049		0.068		0.095

				0.25		6.25		N/A		N/A		N/A		0.088		N/A		0.119		N/A		N/A		N/A		N/A		0.088		0.119		N/A		N/A		0.065		0.088		0.119

				0.375		9.39		N/A		N/A		N/A		0.091		N/A		0.126		N/A		N/A		N/A		N/A		0.091		0.126		N/A		N/A		0.065		0.091		0.126

				0.5		12.5		N/A		N/A		N/A		0.109		N/A		0.147		N/A		N/A		N/A		0.187		0.109		0.147		0.294		0.065		0.083		0.109		0.147

				0.75		18.75		N/A		N/A		N/A		0.113		N/A		0.154		N/A		N/A		N/A		0.219		0.113		0.154		0.308		0.065		0.083		0.113		0.154

				1		25		N/A		N/A		N/A		0.133		N/A		0.179		N/A		N/A		N/A		0.250		0.133		0.179		0.358		0.065		0.109		0.133		0.179

				1.25		31.75		N/A		N/A		N/A		0.140		N/A		0.191		N/A		N/A		N/A		0.250		0.140		0.191		0.382		0.065		0.109		0.140		0.191

				1.5		37.5		N/A		N/A		N/A		0.145		N/A		0.200		N/A		N/A		N/A		0.281		0.145		0.200		0.400		0.065		0.109		0.145		0.200

				2		50		N/A		N/A		N/A		0.154		N/A		0.218		N/A		N/A		N/A		0.344		0.154		0.218		0.436		0.065		0.109		0.154		0.218

				2.5		62.5		N/A		N/A		N/A		0.203		N/A		0.276		N/A		N/A		N/A		0.375		0.203		0.276		0.552		0.083		0.120		0.203		0.276

				3		75		N/A		N/A		N/A		0.216		N/A		0.300		N/A		N/A		N/A		0.438		0.216		0.300		0.600		0.083		0.120		0.216		0.300

				3.5		87.5		N/A		N/A		N/A		0.226		N/A		0.318		N/A		N/A		N/A		N/A		0.226		0.318		N/A		0.083		0.120		0.226		0.318

				4		100		N/A		N/A		N/A		0.237		N/A		0.337		N/A		0.438		N/A		0.531		0.237		0.337		0.674		0.083		0.120		0.237		0.337

				5		125		N/A		N/A		N/A		0.258		N/A		0.375		N/A		0.500		N/A		0.625		0.258		0.375		0.750		0.109		0.134		0.258		0.375

				6		150		N/A		N/A		N/A		0.280		N/A		0.432		N/A		0.562		N/A		0.719		0.280		0.432		0.864		0.109		0.134		0.280		0.432

				8		200		N/A		0.250		0.277		0.322		0.406		0.500		0.594		0.719		0.812		0.906		0.322		0.500		0.875		0.109		0.148		0.322		0.500

				10		250		N/A		0.250		0.307		0.365		0.500		0.594		0.719		0.844		1.000		1.125		0.365		0.500		1.000		0.134		0.165		0.365		0.500

				12		300		N/A		0.250		0.330		0.406		0.562		0.688		0.844		1.000		1.125		1.312		0.375		0.500		1.000		0.156		0.180		0.375		0.500

				14		350		0.250		0.312		0.375		0.438		0.594		0.750		0.938		1.094		1.250		1.406		0.375		0.500		N/A		0.156		0.188		N/A		N/A

				16		400		0.250		0.312		0.375		0.500		0.656		0.844		1.031		1.219		1.438		1.594		0.375		0.500		N/A		0.165		0.188		N/A		N/A

				18		450		0.250		0.312		0.438		0.562		0.750		0.938		1.156		1.375		1.562		1.781		0.375		0.500		N/A		0.165		0.188		N/A		N/A

				20		500		0.250		0.375		0.500		0.594		0.812		1.031		1.281		1.500		1.750		1.969		0.375		0.500		N/A		0.188		0.218		N/A		N/A

				22		550		0.250		0.375		0.500		N/A		0.875		1.125		1.375		1.625		1.875		2.125		0.375		0.500		N/A		0.188		0.218		N/A		N/A

				24		600		0.250		0.375		0.562		0.688		0.969		1.219		1.531		1.812		2.062		2.344		0.375		0.500		N/A		0.218		0.250		N/A		N/A

				26		650		0.312		0.500		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		0.375		0.500		N/A		N/A		N/A		N/A		N/A

				28		700		0.312		0.500		0.625		N/A		N/A		N/A		N/A		N/A		N/A		N/A		0.375		0.500		N/A		N/A		N/A		N/A		N/A

				30		750		0.312		0.500		0.625		N/A		N/A		N/A		N/A		N/A		N/A		N/A		0.375		0.500		N/A		0.250		0.312		N/A		N/A

				32		800		0.312		0.500		0.625		0.688		N/A		N/A		N/A		N/A		N/A		N/A		0.375		0.500		N/A		N/A		N/A		N/A		N/A

				34		850		0.344		0.500		0.625		0.688		N/A		N/A		N/A		N/A		N/A		N/A		0.375		0.500		N/A		N/A		N/A		N/A		N/A

				36		900		0.312		0.500		0.625		0.750		N/A		N/A		N/A		N/A		N/A		N/A		0.375		0.500		N/A		N/A		N/A		N/A		N/A

				38		950		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		0.375		0.500		N/A		N/A		N/A		N/A		N/A

				40		1000		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		0.375		0.500		N/A		N/A		N/A		N/A		N/A

				42		1050		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		0.375		0.500		N/A		N/A		N/A		N/A		N/A

				44		1100		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		0.375		0.500		N/A		N/A		N/A		N/A		N/A

				46		1150		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		0.375		0.500		N/A		N/A		N/A		N/A		N/A

				48		1200		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		0.375		0.500		N/A		N/A		N/A		N/A		N/A

				52		1300		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		0.375		0.500		N/A		N/A		N/A		N/A		N/A
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