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Abstract — The most important element for improving the process safety that occurs
from the flare system installed to convert into safe materials by burning the inflam-
mable or toxic gases within the process and this is specified in the API 521 Code so
that the radiation does not cause a risk factor. The flames that occur from the flare
stack holds the shape of jet fire due to the pressure and flow velocity of discharge gas.
This study has identified the shape of flames by using the Chamberlain Model rather
than the API 521 Code method, analyzing the radiation due to this.

Key words :
. AME
ﬂ_é_’}%'?goﬂ/q le\gtﬂ— 1% } @@_ ,\O]_%]_
F2) s ozl el teo) AR ol ke
i e o)t ol %Zd*ou 9z2 A7
2, 21 ShA, G5, danks Sl &3

Hlk
*g?,_!' 2= 0114—. o]tq] =ik ] 74]01] AAE RS xor];—i_
ATHA, FFol] gt A|rg A2l Ll
AR wkE, AlE S, e B, e
So] By 4= 9ith
e ZAARRE 3 dlol] A49kS BAEto] 37

"2 2} jwko@kw.ac. kr

relief system, flare stack, APl 521, jet fire, thermal radiation

—Er°ﬂ ZH oA

o
oic qrad A Bk oheh, A

9] b3S AT 9TE st Y| ZAAH
oM WEEE H7tAR sk Zulk BALY =47}
2 kS ") 9JEke] Eoj Al AEE XS,
ZH oA AEE 34 ol H7kA7F 2d R o7
ol mEd A5, AfseAs 5498 TS
PAst] 2 2 QI A HolA A - Fs I
o7 Fglormw olF WXty $5k AujoltH1].
ZHAA AT g2 dieke] A53E ZRE
of Ax|E o] Q= Hu|EA FQ 3% kx| F9
shtoltt. ZloJ A ~E e Aol glolA 7 F
83 AL BEEE 7 70 B S /A4
oh mEsh A Aol WEE= G 3 A
u)
A

L
1 e
>
> O

1

w

3
'



A - olaA - 4

Fo] BAMAE wt=A] g s|of g

o] A5-o A= Chamberlain 22-& o] &3fo] &
Hoj2go)x 2 31912 k7], dohg A8t
3 A} gi719] g e ste] BAMES A
Al & Qe 289 qhdizelE Falaux) gt

PAsto] shAl - FE dod
WAE7] $lsk dnl2A 7Hg ARk
€ EoaE"E 33 5

A5 ALstae oy g Afsd &
HEA dubal oz et 4 Q= AvEA T2
Sk kAdn] S92 shutoltt 2

BP Texas®] Isomerization Unit 3% AFLE 3 &
AU 7k 7k 1S ER1E 4 Sl Bk
Tk, A} (safety valve schedule, flare load summary
$el wEoz Qla Aulel 9%, 3 5 A4
o -5 isk=d ofeffol i PA = E
o] 2 o] offsitecl| A T =T o] T HAETE
& 2 8 ek 4971 e

22 ZEooj2H

el el Fefsz e, upure B2, SFe{Alo] M

Table 1. Recommended Design Total Radiation.
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Permissible
Design Level (K) Conditions
BTU/hr.£t] KW/m'
5000 1577 Heat intensity on structures and in areas where operators are not likely to be performing duties
and where shelter from radiant heat is available (for example, behind equipment)
Value of K at design flare release at any location to which people have access (for example. at
3000 946 | grade below the flare or a service platform of a nearby tower); exposure should be limited to a few
seconds, sufficient for escape only
2000 631 Heat intensity in areas where emergency actions lasting up to 1 minute may be required by
personnel with. out shielding but with appropriate clothing
1500 473 Heat intensity in areas where emergency actions lasting several minutes may be required by
personnel without shielding but with appropriate clothing
500 1.58 | Value of K at any location where personnel with appropriate clothing may be continuously exposed

KIGAS Vol. 14, No. 1, February, 2010

- 38 -



Eejo)2ele] Ha

7= FAabdel alsitl. o] Stoll and Greene
e 710 A9 V)Fol) 84 AFed B
= eF AR ol B, vk AJRE Bl ALY
& 235 21 aEsjof g} v W=
352 YErt A, w3

| 5% EﬂJH—a A sl A A e
o] 102 =7 A Aotk @414 o7
ol gk A =F AR 13~15% J =7}

mﬂﬁfiéﬁﬁﬁmﬁlr
r ol
—o
=
o{o
R
_}L
2

sheha A oﬂHL API 52101 1€ HAME e
of whz} FgAdn]e] A So] AAA N Hg =,
Guide: Table 13} 7t}

lll. Thermal Radiation

RCEN

Eelofgolr] WEEE 2k GelEol Wi
5 Aol AW mRehs BAIS Edol
e Ao gloiA 7bE F2%h gloleh wa}
A2 Aelel meb s, )9l el wek
A AeEme] Wath BAde teat go] 4
ek

['I

q= QX VFXT D

3.2 View factor

Fig. 1> ZejojAdo A 9] HhEE = 39S et
fireS o] 20, 3jeloA] WEE = dzke sjeluv
I} A H(EEE observer) 2] 720l whatA] HekE] o
A& do] th=rh View factors Tha# 2ol 7|
AT,

Flame surface, S

N
@ Observer, O

Fig. 1. Veiw factor.
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Table 2. Basic date of flammability gas.
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Material Ethylene
Flow rate 735,000 kg/hr
Temperature 8 C (=358 K)
Maximum pressure 05 ke/ar
(152 kPa/A)
Wind Velocity 9 m/s
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Fig. 2. Flame sizing in flare stack.
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q = kilowatts per square meter (KW/m’)
Q = heating value
VF = vew factor
T = fraction of transmitted through the
atmosphere.
A; = surface of observer
r = the path length distance from the flame

surface to the target

Py = the water partial pressure (Pascals, N/mz)

F; = Fraction of heat radiated from the surface
of the flame

v; : velocity of the flare gas at the flare tip (m/s)

D : flare tip diameter (m)

R = distance between flame center and
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destination area

w = weight
Hcoup = caloric value
€ = emmisivity
I = heat Intensity
Vi : wind speed (m/s)
Ly : length of flame (API Code : m)
e : angle of released gas
Yc : Y celebration flame centers
Xc : X celebration flame centers
H : height of flare stack
Lg : length of flame (Chamberlain : m)
R. : length of flame
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