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Stack Height Calculations Per APl RP-521
Fourth Edition, March 1997
Appendix 'C', Section C.3

Design Basis

Maximum Cumulative Allowable Radiation: 1,500 Btu/hr-ft*
Solar Radiation (Included in Maximum Cumulative Allowable Radiation above): 300 Btu/hr-ft?

NOTE: API RP-521 radiation calculation does not include solar radiation, therefore
the design basis for radiation used in these calculations shall be:

Max. Cumulative Allowable Radiation - Solar Radiation: 1500 - 300 = 1,200 Btu/hr-ft*
Wind Velocity: 30 fi/sec
Flare Tip Diameter: 54 inches
Flare Gas Flow: 220,460 Ib/hr
Flare Gas MW; 441
Flare Gas Temperature: 122 Farenheit
Relative Humidity: 60.8 %

Specified Radiation Point of Interest: 98.4ft (30) from base of flare stack
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Client: CTCI Zeeco Document Number:

T70439F-RAD-CALC

D = distance from center of flare flame to point of interest for radiation in feet

1 = fraction of heat intensity transmitted. (cannot be greater than 1.0) Value decreases with increase in humidity.
F = fraction of total heat release emitted as radiant heat. This value is typically set by the flare system

supplier based on testing data.

Q = total heat release based on lower heating value of the gases being flares. This is expressed in Btu/hr units.

IT = constant with value of 3.14159

End User: AN-MMA Zeeco Ref: T70439F Rev. Final
Project Name: AN and MMA Project Date: July 9, 2008
Client Ref: AN-MMA Location: Thailand
Basic Radiation Calculation Formula: D? = FQ/4 17K where:

K = allowable or resultant radiation value at the point of interest given in Btu/hr-ft2

R = radius from stack base to point of interest

D= unknown

1= unknown

F= 033

Q= 4094569960 Btu/hr
= 3.14159

K= 1,200 Btuthr-ft®
R= 98.4ft (30m)

Calculation of Flame Center

Gas Discharge Velocity = U,

For the Zeeco flare tip, the exit velcoity for this caseis: U; = 42 fi/sec
The design wind speed is: Ua= 30 fit/sec
Therefore: Uj/Ua= 14
We also know that: Mj = Flare Gas MW = 441
And that: Ma = Ambient Air MW = 29
Therefore: Mj/Ma= 1.521
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Client: CTCI Zeeco Document Number: T70439F-RAD-CALC

End User: AN-MMA Zeeco Ref: T70439F Rev. Final
Project Name: AN and MMA Project Date: July 9, 2008
Client Ref: AN-MMA Location: Thailand

Calculation of Flame Center (Continued)
Reference: APl RP-521, Appendix C.3, Location of Flame Center C.3.3.
CL = Cy4 (UjfU,) x (M;/M,)
Cu1 = 0.021 (for the 44.1MW flare gas on this project) = L.E.L. (As Required by NCRA)

CL =0.021 (42/30) x (44.1/29)

CL =0.045

diR = di(UyU,) x (Ta/Tj x Mj)"
diR=  (54/12) (42/30) x (520/582 x 44.1)0.5
dR= 40

From Figure C-2a: Xc= 179.7 ft
From Figure C-3a: Yc= 36.7 ft
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End User: AN-MMA Zeeco Ref: T70439F Rev. Final
Project Name: AN and MMA Project Date: July 9, 2009
Client Ref: AN-MMA Location: Thailand

Calculation of Flare Stack Height

D= [(tauxFxQ) / (4x3.14159 x K)]"“

tau = 0.79 x (100/r)""® x (100/D)""®
Solving for D using tau is an iterative process, typically started at ta;_l =1.0.
For: r= 61 % and D= 271 ft
tau= 0.766
Checking D, using calculated tau: D = [(0.766 x 0.33 x 4094569960 Btu/hr) / (4 x 3.14159 x 1200)]*0.5

D= 262 ft

Determination of Flare Stack Height -

Referencing API RP-521, Appendix 'C', C.3.5

Stack Height is defined as "H".

H=D-Yc

H= 262 - 36.7 = 225.3 feet tall 68.7m

The above height (H), is the height of the flare stack required to meet the required radiation
at any grade level location.

If there is a specific point of interest for radiation on this project, proceed to the next section.
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From Figure C.1 of the AP1 RP-521, we know the following:

D2=R.2+H.2
H'=H+Yc
R'=R-Xc

Solving for R', we get: R'= 98.4 - 179.7 = -81.3feet
Now, solving for H": H' = (D2 - R"2)M/2 = (271.3"2 - -81.3"2)*0.5

H'= 249 feet (75.9m)

Therefore, the stack height required is:
H=H-Yc

H =249 - 36.7

H = 212.3 feet tall (64.7m)

Determination of Flare Stack Height Using a Specific Point of Interest
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