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ABSTRACT

Project 1 is piping system from ground water well to water utility system. In the Bangchak
refinery is using city water as main water sources. In case of city water is not having enough capacity
to send to the utility system, the utility system will use a ground water instead. Bangchak refinery has
drilled ground water well and installed the submersible pump at production plant 4 but Bangchak
refinery have not installed a water piping system for bringing underground water to the cooling water
pond and storage tank of production plant 4. This project is designing the piping system from the
ground water well to the utility system of production plant 4 by using 6-inch carbon steel pipes at a
total distance of 33 meters and installing gate valve, check valve and flow transmitter on the piping
system. Later that on, Calculating the velocity and pressure inside the piping system at flow rate
between 18 to 120 cubic meters per hour. Checking the velocity inside the piping system is not more
than the velocity standard at 2.5 m / s and the pressure inside the piping system is sufficient to send
ground water to the utility system or not which the results are velocity is not exceed the standard and
pressure inside piping system is sufficient to send ground water to the utility system of production plant
4.

Project 2 is a modification of pressure control at gas oil hydrodesulfurization unit. In gas oil
hydrodesulfurization process, sulfur in crude oil mix up with hydrogen gas and converted to hydrogen
sulfide gas. The hydrogen sulfide gas is sent to high pressure separator to separate liquid and gas. Later
that, gas is sent to amine scrubber and treated with amine and liquid is sent to stripper to separate oil to

gasoline and diesel oil. The treated gas must have a hydrogen sulfide content less than 1.0% to can be



reuse this gas as a recycle gas and mixing this gas with hydrogen make up gas to become a hydrogen
gas for hydrodesulfurization process. In case of amine scrubber is shutting down due to fuel gas
treating unit cannot send amine to amine scrubber, Gas from high pressure separator is not be treated
and cannot be used as a recycle gas, so this gas must be released out to the treating unit in another
plant. In control system of gas oil hydrodesulfurization unit, the releasing gas valve is vented to the
fuel gas treating unit. Bangchak refinery want to vented releasing gas valve to treating unit in another
plant too. This project offers the installation of a selector control valve at the pressure controller in high
pressure separator drum. Calculating the amount of added hydrogen make up gas to balance hydrogen
sulfide content in gas oil hydrodesulfurization process which is 2,410 kg/h and the cost of added gas is

approximately 2,400 baht/h.

Keywords : Piping system, Pressure control system, Releasing gas, Recycle gas
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AT197 .1 %ﬂgﬁﬂﬂﬁ&@ﬂﬂ‘u@ﬁuﬁﬂﬂ?ﬂﬂ"IfJGlu“Vl?J

auls aile
AR NA1A (barg) 1.01
qamgﬁmaaﬁmmm e) 25.00
AU UYRINLIAE (ke/em’) 997.00
anmiiasumzue e (Pas) 0.00089
AE T Izve R haa 0.9965

= 9 = Y quw &
A1379N N.2 GU'ﬂHﬁi'If.lﬂﬁl’t]flﬂ“llﬂﬂﬁﬁﬂﬂuﬂ"h’ﬁmﬂIﬁﬁﬂﬁu

als A4 (m)
1 ' 1 ¥ vod
anugannszuuneas syl Inalivevesterivaeiiu 4.50
v 1 v o a B
Anugannszuuviea syl Tnn lvevesnsnninuiidises 7.50
ANUFIVRITInNINUFIT04 10.00
3 v v o % %

Wsmanhgegaveenanninuidiied 9.00
' 1 v 3 oo
AnueNNIzUUem syl Ina lvevesieimaeiiu 200.00
1 ' v w oo % o
anuennsziuned sy Ina lvevestsnninuiihdises 200.00

4=; Y = P ' :g
M1319% 0.3 oyasieazideavesnenlFluszuuvetiniea

auls A la
= " 1 o B L4
PUAVDIND narannaINITuau
Vv
YHUINVDIND 6 U7 — schedule 40
s @ a 1 e
ANHUVTUIETUANTUDININD (Relative roughness) 4.50x 10°
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NOIMANNAINSVOY - Schedule 40

yane | iduruguanatimeuen | viaanuvvese | duiugudnatinioly
() () (i) (i)
Y5 0.84 0.109 0.622
3% 1.05 0.113 0.824
1 1.315 0.133 1.049
1Y 1.66 0.14 1.38
1% 1.9 0.145 1.61
2 2.375 0.154 2.067
2% 2.875 0.203 2.469
3 3.5 0.216 3.068
4 4.5 0.237 4.026
5 5.563 0.258 5.047
6 6.625 0.28 6.065
8 8.625 0.322 7.981
10 10.75 0.365 10.02
12 12,75 0.406 11.938
14 14 0.437 13.124
16 16 0.5 15
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wiiaupeginsal midulszAng mgayds (m.)
1. Tono
Regular 90 degree , flanged 0.3
Regular 90 degree , threaded 1.5
Long radius 90 degree, flanged 0.2
Long radius 90 degree, threaded 0.7
Long radius 45 degree , flanged 0.2
Regular 45 degree , threaded 0.4
2. 4999 180 0711
180 degree bend , flanged 0.2
180 degree bend , threaded 1.5
3. Mauen
Line flow , flanged 0.2
Line flow , threaded 0.9
Branch flow , flanged 1.0
Branch flow , threaded 2.0
4. 187

Globe valve fully open 10.0
Angle valve fully open 2.0
Gate valve fully open 0.15
Gate valve % closed 0.26
Gate valve ¥ closed 2.1
Gate valve % closed 17
Swing check valve | forward flow 2
Swing check valve , backward flow Infinity
Ball valve fully open 0.05
Ball valve 1/3 closed 5.5
Ball valve 2/3 closed 210.0
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a1 2 madiulyeszuumiuguanuauvesresenaNIRugslumneidan e 1l

o d
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d‘ o A 3 ' o @ o s [+ ot a
1371497 N.6 ‘lﬁumuﬂﬁmﬁnﬁu’mmﬂﬂmnzauimmﬁaaﬂacluﬁamimzuu (kg/h)

“dlilf’t]ﬁTc’J Cl c2 G3 C4 C5 Wild gasoline | Gas Oil
Reactor 6044 2849 483 316 623 850 102682
Stripper 250 399 154 175 550 842 102681
Drain water
Acid gas 5793 2450 329 142 73 1 9
Lean DEA
Rich DEA 4 4 1
Sour gas 143 58 i -+ 2
Off gas
Hydrogen line 5646 2388 321 138 71 1 9
Gas oil 105256
Hydrogen makeup 363 434 125 141 552
Feed preheat 3395 1715 297 214 591 5 105256
Hydrogen recycle 3390 1714 297 214 591 5
Quenching line 2620 1108 149 64 33 4




A
VO

H, H,S Water Total
Reactor 2643 2372 5394 124256
Stripper 19 44] 105511

Drain water 0 5297 5297
Acid gas 2623 1931 97 13448
Lean DEA 29 29474 29503
Rich DEA 1574 29474 31057

Sour gas 67 10 3 294

Off gas

Hydrogen line 2556 376 94 11600
Gas oil 105256

Hydrogen makeup 474 10 2100
Feed preheat 1840 212 50 113574

Hydrogen recycle 1845 212 50 8318

Quenching line 1186 175 44 5382
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ANUHUIMUUUDIIAE = 997.00 kg/em’
v
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! o Eg
ANDWTUNIZVBINNATA = 0.9965
J 1 ' ?,’ 1 <1
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' ' v @ Q3 ¥
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o o o« )
AN EIVININNIN T 1794 = 10.00 m
2 v v g 3 o
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A ' 1 ¥ 1 =
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e 1 v w o ?; o
anwemnnlyluszuunemsisyl Tnnvesdanninuihdises = 30.20 m
1 1 1 %,} 1 =~
ANNeINNIzuDned sl Ina livevesesimasiy = 200.00 m
' ' v o o ¥ s
AnwennszuueasIsal na luvevesdsnninuihdises = 200.00 m
ANMUVFUITTTUNINTURIAIME = 45x10°
" £y
PIAUDINON 19 luszUUD = 6 17
iduruguINa e Iie = 0.1540 m
o g ap a %’ 1 [ z 1 = s
nuuNaaanluszuuveveniotmaeiou = 3 U
o g a) o s 1 v w a & s
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2. Anawasusvesthumaneluszuune

Q
pump

= 3600AV (1)

891351713 Iavearinaafoonanluinaia (m'/h)
18,36,60,90, 120 m’/h

a4 v v
wunlumsuanalasuanudeu (md)

7Td’

a
0.154° 7T

q
0.0186 m’

o < 3 "
ﬂ?"l'i“ﬁ'JGU'GQHWHTW“IQTITUEIHS%UHW@ (m/s)

w

[ =3 %’ 1 dy
v ldmsasuaiveniatane lussuune oenuaa

=
n

il

il

v
[

¥ ¥ 2
@l‘i1ﬂﬁ%’f'C'IEU’BQ‘LHU'I?]'I@T?IE]’E]ﬂi]']ﬂﬂll‘lﬂﬂ"la =18 m’h

Y

v 1 o
w317 lavesinnaanesnanuuinia = 36 mh

o/

23115 IMave s aneennIuLIIg = 60 m'/h

\%

\Y%

\%

Il

18
—_— m/s
3600x0.0186
0.2684 m/s
36
—_— m/s
3600x0.0186
0.5369 m/s
60
—_— m/s
3600x0.0186

0.8948 m/s
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1 T " [~
Non31N13 Inaveaiuiaanesnanduuiaia = 90 mh

90
Vv = — m/s
3600x0.0186
= 1.4317 m/s

s

H v H o
Nens1ns Iuavestinnaianesnaniluuiaia = 120 mh

120
\Y = —_— m/s
3600x0.0186
= 1.7896 m/s

d o o @ " 2 A 1 L {

Lﬁﬂﬂ”lﬂ'liﬂ”m?m'ﬂﬂ@ﬂ‘i']ﬂﬁvl'l"i'ﬂ ’WU’J']@@ITILTJ‘!’]UIGS]JEJQFIM'I ﬁﬂ?ﬁ@ﬂﬂ??ﬂWﬂWﬂﬁﬁ?ﬂﬁﬁ]g
o Y 1 a ) Y oA A o 2 3 ar & A A A VW
mldszuuneamannu@eneld Aen 2.5 m/s auiuialgsasms lvavenTuiniiganomiiy

: i A vy (=]
120 m’/h iieNazani ¥ ldisga

3. MR NNauaAnATeNMETUIZUUND
Taorinssund ”ﬂimﬁ"lwammﬁumﬂﬁmﬁaﬁ 120 m'/h
3.1 fwwmmanuanlundazge
311 fsansuiieennntduuiaa

P = 0.0981x5.G.xH (3-2)

pump

we P = ANUAUNDONNNTNLIAIA (barg)

H = Anugevesluiamsaaues lvadn 1 (m)
= 82.00 m

SG. = AUAIITUWIZUB I

= 0.9965

= 0.0981x0.9965x82

pump

= 8.0160 barg



o o v oo oo ¥
B2 ATHUIUANTHAUTIZAVDIDINALND U

pghmax
100000

= P = ) (3-3)

tank

A @ v @ o 2
e P = ANUAUFITAVDININAUAVU (barg)

tank

)
Il

ANUAUUITOINA (barg)
= 1.01325 barg
o = AMUNUIUUVDIU (kg/m’)
= 997.00 kg/m’
T A‘j 9/ 1 2
g = ANMIT AN THUD9ves]an (m'/s)
= 9.81 m'/s
h = BuanihgegaueadanmAuLi (m)

= 9.00 m

ax99Tx9.81
P = 101325+ (—)

100000
= 1.8935 barg

3.2 ﬁmammmﬁumaaﬂmﬂszuuﬁaﬁmmm
3.2.1 AMIWMHIAT Reynolds number

_ pvd

= 0

a I~ 1
1) v = oa3 151 luND (m/s)

Re (u-1)

= 1.7896 m/s
o = ALY (ke/m))
= 997.00 kg/m’
d = HUrUgUENA19YINe ()
= 0.1540 m
0= Anviiadumnzueninnea (Pas)

= 0.00089 Pa.s
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997x0.1540x1.7896

Re =
0.00089

= 308,726.06

1 s = Qa‘ =
3.2.2 Muamamdulseansanudoaniu
° 9 v a £ = =] v
ansafmuam ldongasmmdulszansanudoaniu wisly
N3 Moody diagram Tunissernmdulseansanudoaniu

=2 o a o ,;9( Yy
“]Nﬁ?ﬁiﬂﬂ?ﬁﬂ']uﬁmuﬂgj%’ﬁﬁgmi

! (A)

— =—36log | — + s (v-2)

\/? | *| Re

Tnengastiannsn 19 1dnaeiiiont Reynold number 8g1us4 40000

7410" naz % <0.05
é.:l . ar ) cg =4
110 f = dulszaninnugeaniu
Re = Reynolds number
= 308,726.06
E = ANBUUTEAUNT Vo IAIMD
= 45x10°
2 ] 4 '
d = WTUFIUFUINANUDIND (m)

= 0.1540 m

4.5x10 /
6.9 0.154
=-—3.6log =+

' F "1 308726.06 3.7

= 154838

f = 0.0042



o ! o " o 1
3.2.3 ‘?’ﬂ“Ll'J‘EMWTﬂTﬂ’JTMQHQ'ﬂJL%Bﬂ'IEﬂuW@Lm$Qﬂﬂ5mﬂ1~1 £

2
v, fl
AN R
f L (3-5)
2¢ |d
s =4 1
v - a3 u52010 UMD (m/s)
- 1.7896 m/s
1 A Y ' 9
g = AT UHDIIANT T UND29v89]an (m'/s)
= 9.81 m’/s
=73 L= ‘g =
f = aulszanianudeaniu
= 0.0042
4 = I URIUFUENA19YIND (m)
= 0.1540 m
' ¥ &
] = anve1nne llszuuiinldueelsinau (m)
14 ] ar %‘ 1 I~
= 232.20m 1y lhiswmimasidu
o w ow g g o
= 23020 m 1y lloannmihdises
K = anugydennglnisinieluszuuve (m.)
a| A >
= 015  dmsunanilailain
a [ d ;’,’ ar
= 150 dmsunaanuii lvandy
- 030 dmSudenens
YK - HasmaNugdsIngnssinieluszuune (m.)
o w " 1 LV~ %’ T <
= 525  dmiuszuune llveWnnuiivaeiu

° [ ' o woa % .
= 3.75 Eﬁ“r‘iiﬂigU‘U"ﬂ@llﬂﬂdﬂﬂLﬂUHWﬁ"li’fN

) [ [ [l @ ¥ ] a
sy huewnuivaedu
= ld

1.7896° 0.0042 x 232.2
= X +5.25

' 2x981 0.154

= 0.9993 m

H



o @ v v oo .
ﬁTTTiTJﬂrlU]llJﬂQﬂﬂlﬂUu']ﬁ'liﬂﬂ

w1

1.7896° | 0.0042 x 230.2
= X +3.75

" 2x9.81 0.154

= 0.7456 m

H

3.2.4 muaanuauanaseunieluszuune

2 2
v PR
+ 2= M+ iy
28 Ps
g PE-E = ANuAuanAToNNYluTEUUTE (Pa)
V.- sasusamoliieniana (ms) = 0 mis
v, = o138 une (m/s)
= 1.7896 m/s
1 A 9 1 2
o = AT UL IIANTI TN 9vea1an (m'/s)
= 9.81 m'/s
g = ANUHU MU UVDIU (kg/m”)

= 997.00 kg/m’
R =2 = ANVPIVBITEVVND (m)
o 1 1 o 3 ]
= 7.50 m nnlulilszuunevestewnimasti
& J v v g 2 e
= 450 m 1t lszuuvevesdanamuiindises
H = ANVFYABIINTZUUND (m)
a s 1 ] % %’ 1 I~
= 0.9993 @ mTuszuuve lueWnivaedy
o s [ V- ~ | ¥ o
= 0.7456 dmsuszuuve ldennnuiidiseq
H = ANUE TN (m)

= 0



dmivaehdowmimdeodiy
wld
0" -1789%  P-P
+ + 7.5=0.9993 + 0
2% 981 9.81x997

P-P = 8472452 Pa = (.8472 barg

o ) @ w o %‘ o
dmsuae ldanmauidises
wla

0" - 1.7896" P-P
+ — +4.5=0.7456 + 0
2x9.81  9.81x997

=B, = 3280163 Pa = 0.5290 barg

3.2.5 MUIUANNAUVIDDNIINTSULND

' o
ATIUAUVIDONIINISVY = mmmmsué’fmmﬂu = (ANUAUANATON +

ANUAU IMand )

Tagfianuau lvanduansom ldningas

Pﬁjfrk fL Vj V2?
— = —x— |+—+Z —Z (3-6)
pg | d 2¢| 2

ge P = ANuAYN Inadeunauanszu (Pa)

o = AMUHUWUNYDIU (kg/m')
= 997.00 kg/m’

oA Yoo 2
mmn‘agummﬂmﬂuumdﬂmﬂaﬂ (m'/s)

as
i

= 9.81 m’/s
@ < 4 '
v, = oA UT N0 UMD (m/s)

= 1.7896 m/s
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o
Fualszansanudeaniu
0.0042
AT aiednnnse iuadweslan (m's)
9.81 m/s
£ '

anvene llszuuiinldveslsanay (m)

' ] 1 I~
207.5 m. anszuuned1s 1yl Tna Tl venasitu

] v o o ﬁg
204.5 m. Mnszuuned syl Tnaldainnmoii
IHUAUFUINA19Y8910 (m)
0.1540 m.
ANUPIVBITZVUND (m)

e 1 1 Y] %’ 1 =
ity lszuunevestewnivasiy

7.50
450  nntulszuurevessasniuihdses
dmdumelderimhvdend
wld
P 0.0042x207.5 1.7896° | 1.7896"
= = X —+ +7.5
997 X9.81 0.154 2x981 2x9.81
- 83.923.02 Pa = 0.8392 barg
dmduaelsasnfuhdise
22
P 0.0042x207.5 1.7896° | 1.7896°
st x + +75
997 X9.81 0.154 2 x 981 2x9.81
P 5445159 Pa = 0.5445 barg
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) o/ " o % ]
mmumﬂ"lﬂmwmmamﬂu

i]zllﬁ)
ANUALVIDONIINTEUY = 8.0160 — ( 0.8472 + 0.8392)
= 6.3296 barg
dmfuaeluasnmurhases
wla
ANVAUVIDINIINTEUY = 8.0160 — ( 0.5290 + 0.5445)
= 6.9425 barg

' & -5 )
ﬂ'lﬂﬂ'l'iﬂ"lu']iléﬂ'ﬂiJﬂu‘lﬂ@ﬂﬂ‘Uﬂ\ﬁg‘ﬂHﬂE)i]1ﬂﬂijﬂ1ﬂ1ﬁulﬂ§$‘]iﬂur]cl%ﬂ181uIi@ﬂﬁu
9 1 v A -~ a " Y %} Y o 3
fT"IiJ"lﬁﬂlﬂﬁg'ﬂULﬂ'ﬂ ﬂ']ﬂ'J']ilJﬂu’VlEl@ﬂﬂ1ﬂ§3‘]J‘]Jl|ﬂWﬂrﬂllﬂ'ullWﬂﬂ'JTﬂ'JWﬂJﬂu“UﬂQS&’U‘IJUTGl% ‘V'Iﬂ."ﬂ

1 | 1 z (g g
?3‘]J1J1’I'E]1J1@’Iﬁﬁ@i’]ﬂLL’U’LIfﬂlﬂﬁﬂﬂlﬂﬁ'\iﬂ?ﬂ?ﬂ?ﬁﬂ?ﬁzﬂﬂuﬂﬂﬁf
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o @ o ¢ o 2 ,
MANUIN A uﬁmmsmmmﬁuﬂammuﬂff”laiﬂmucﬂa'lﬂﬂuamﬂa‘mamm ﬂTUUluWU’JEI

s

AN NG

9 o
1 YayanmaniuIn [1]

ar =) o' ' a
umﬂﬁllﬂﬁ@ﬂﬂﬁluﬁu’mﬂﬁNﬁﬂ'ﬂ 2

doya lumsdauasom ldnnaweeniuuszuuluaeunsn damrsanidnn p

" o @ o o o
& IDs EUEN‘H“L!’JEJﬂ"I‘Uﬂﬂul%ﬂu”U'ENuﬂﬁi’)@ﬂf{

a11an a1 Psnauazdadivvesuna loTasinuda Trld luanl§nsel lunsdiszuu

i laalng
o & o v 1 o
UAENANA USnanna Faauveaune
(kg/h) TaTasudalild (kgh) | TaTasouda lnd©s)

2 s z:{ 9 a o

wdunuanlgnaal 105,256 0 0

[+ o

una'laTasmudisos 2.100 10 0.48

una'lalasmunnaueu 0.1
11,253.24 11.24

Tuszun

meoonnmaljnsol 122,057 172.96 0.14

= ar ' [ R w U o' o =
3199 7.2 Ysmnawazdadiuveaund laTasnuda Ildlunensnanuaugelunsaiszuuy

M ldna
o ¥ o VI o
UNETNINUA Ysuauna dadaIuveund
(kg/h) lalasudalua (keh) | laTasudalid @)
Mt monanAUANgY | 122,057 172.96 0.14
¥ A
1NTEUIDN 5297 0 0
Y
Sl LR RETLT 105,102.2 32.16 0.03
HATEONIINHBLENAIL
11,657.81 140.81 1.21

IS
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A w1 o o) o o W [ ) = A
AITNN 7.3 ﬂ?mmnmsﬁﬂmuﬂEml,!,ﬁmfmuﬂﬁ”lﬂmmucﬁa"l%lﬂclummmmmﬁmmamuiuﬂim

szuuiau ldlnd
7 3’; o @ o
UNANIYNA Vsunauna dadauuouna
(kg/h) laTasnudalid kem) | lolasudalud (%)
uRedvethiauRad sy 11,657.81 140.81 121
Y as
unanau I luszou 11,235.24 11.24 0.1
o FGTU 284.3 0.3 0.1
udafiszuieoen
Plant 4 0 0 0
wiuithetiniaunaameiiu 29.476.11 2.11 0.01
A A o w g =
wiufvenvnnetfaunadioeiiu | 29,614.39 131.39 0.4
2 sunafFinaudalslasmudaldanfatulualfosal
[ Y
2.1 GayavesmsunalaTaswuda llaninauuluanlfnsel
w = o 3
8ns1ms lnaniolummnlgnsal = 119.6 m’/h
Yinaiwgauluanlgnael = 1500 ppm
AWNTUNE = 0.796
w0 TuanNausInINE Y = 32 niu/Tua
vaaluanavesna lalasnuda Ivd = 34 nsu/lua
v Tnavesmuzaululgase = 1 Tua
sauTuavesuna lalasnuda adlulfnser = 1 Tua
" ¥
2.2 maaaifSunana leTasnuda Tidninarulualfnsel
1 E ]
Vnawna laTaswuda ldainaiu = Bumiwzdungnldamluszuy

MW. H.S
MW. S

TosFnadamesmiavunieluszuum ldan

Sulfur in reactor =

x Sulfur in reactor (A-1)

Sulfur content x flow rate x S.G

1000

(A-2)




214
1500 x 0.796 x 119.6
Sulfur in reactor =

1000

= 142.80 kg/h
o " da 4 0.034

Purawnalalasnusa ldaninaiu = x 142.80

0.032

- 151.73kgh

oy a

3 annaSnavezdadiuveanalalasoudaliannauanliNuszuvlunsain

o @ o Y = L)
H‘l]]‘l]ﬂ!&ﬂﬂﬂ?ﬁl!ﬂuﬂ'luﬂ'lﬂ'm

3.1 NIANANVAUYBINBUINANINAUTINAININND 40 barg
Py [ =1 [ 1 o Y =y o
MINUBUINANUAUFINANUAUNINNIT 40 barg 3z IHIMTTaNdsz1e
Gy .dt 1 = ni A‘l o o o
uneeen lmiiemskani 4 iehmsannuALYeIMDIENANUAUGS
g o 4 @ 1 g
NNUUIIMIMANgaNIavesszL NevSunaasdadiuvesnd

laTasauda g nimunmnunnsmuans e 1 vamauznisud lvlaens

- (24 ) o " 2 A [ !
mmmﬁllaimmumiaﬂﬂmmumﬂﬂ PAULDMNATEVUUAZAININNITDONUUVIL

9 -~ =] [ ﬁ;’
vlﬁ'i']ﬂﬁﬁl@ﬂﬂﬂﬂﬂll’l!ﬂuﬂﬂu

151.73kg/h

75

0kg/h 172.96 kg/h|  High pressure | 140.81kg/h 3.57kg/h
soch separator drum . Amine -
2o Scrubber

l =

w

1 o

=}

32.16kg/h 2

=

INSU— [ W

| 5

S~

137.24 kg/h

(%H,S =0.48%) Total flow = 11,361.20 kg/h

= ° @ o 5 = o '
3UN a1 mahaugavewnd lalaswuda Tid lunsdinnuauninnai 40.0 barg
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3.1.1 mualsnauazdadmvesund leTasnusa lva

o

ag Y 1 o s s o
auya lidaguvewna lalasouda Idanthszuuaeuusn =0.1 %

[ g s o o a [
mahaugaviavesdsmaund lalasnuda s lunerhiaunasueiiv

Mass in = Mass out

o A @ - o A
UNANBBNNIDINMBUYINAIINAUGA unahszueeen + unah lvahszun (3-7)

11,557.81 kg/h (293 + A) + (11224 + B) kg/h

o o 1 7] ) Jq o [ '] =)
nmsihauganavesdadauuna laTasoudga lvla lunerhtiaunadleeiiy

Sulphur in = Sulphur out

o o A )
Lunansguigeen + Mﬂﬂ'ﬂ"l'ﬁﬂlsiﬂiz‘UU (3-8)

[ { as
Elﬂﬁ‘ﬁ@’ﬂﬂll']mﬂﬁﬂllﬂﬂﬂ?l_ll]ﬂugq

14081 kg/h = x[(293 + A) + (11224 + B) ke/h]
A
1o
(=% s o
A = 1Bnaunalaslasmuda IMadnszuisesnainszuy
B = 15mandalelasoudalian lvadhssuy
@ @ @ S o w O g o
x = deguveana lalasnuda ldneonainuetiniaunadiewiiu
azla
A = 357 kgh
B = 13724 kgh

X = 1.21 %



3.1.2 mvaSnauna lelaswudsesiaaududiun

A w1 ¢V U e a1 A VA
mmmmmﬂmummuﬂﬁ"laimmumaLlwﬂwaaﬂmnmmumm

o A 2 Y oA a o 5 A w
AMHURA AD 1.0 % ﬂﬂﬁ@\illﬂ15Lﬂ11llﬂﬁ1§]1ﬂiﬁ]11ﬁ1‘i@ﬂ LWﬂ‘iﬂ'}J']ﬁllﬂﬁcluiz‘U']J

o 2 a4 a ks
mavhauganiavowna lalasnuid lualgnael

Sulphur in =

23 ) 2 Y
Llﬂﬂ“lﬁiﬂiﬁluﬁ"liﬂﬂ + Llﬂﬁulﬁﬁ!‘U"li$‘1J'1J

0.0048C + 137.24 kg/h

A
o

@]
Il

9/

2214

i
I

Sulphur out

una'laTasnuiiiuanlgnsal

0.01(C+11,361.24) kg/h

4510

Wuawnalalasnudisesndoald

kg/h

¥ & 8 4 A
A Usaveauna lalasnudisesndeaiind ) = 4,510 -2,100 = 2,410 kg/h

o T 9 a (= a
3.1.3 anaa lsnelumaauunalalasnud1sg

Y a 9

819899012910 Budget 1 2560 92 1@
[l o

s1vpduna la lasnudises

Y a g ' 3
E]"I\‘lEN“UE]ﬁgﬁmﬂﬂWﬂTi’t]?]ﬂLL‘LI‘]Jﬁ]%ulﬂ

anuruntuveduna lalasnudiso

1219

o o A a Yy o A A ' o
31ﬂ1ﬂ]@ﬂl!ﬂﬁulaiﬂ§&ﬁ]uﬁ1§?JQWLWEJJ.GUT hJ = ﬂ%mmxmﬂwwm X ANMHUAUWHULNET X 77191

0.28 119 / (m’/h)

3.524 kg /m’

=2,410x3.524x 0.28

=2378 U/ ¥ 104
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3.2 nsfNANNANYBInBUENAINAUGEA1TPENT1 40 barg
d‘. [ =} s 9 ¥ 1 9/ (=1 = 4
MINHBUBAANNANFINANNAUBUN N 40 barg dzaawa 1 hilimsidlandd
o o < = 4 o q 9 v
szuouidean llvnszuy hldnaeiuszuila desninezshlinnuauluszuy
' 1 a aan a o
anad uazdwaaolSinamanalgnsolumnlgnsal
ci!;w 1 9w o A 3) o A r ~ o w o
wenunnigadawa linuunan nain lussuudie iiesnnimshvoriauna
v = 1o v wy 1 o w o A o o q¥ o o
Aaweiiu livhaw vdawald ldenunsmhdaunanesnvinwensnanuauge mldunan
kY o) o wa A v w od o o 3‘/ £ o
Tnadunluszuy Juudaquanifmornunuheensinvonsnauig Aaiusrhng

] { @ o ¥ 1 ]
mmmwmm‘ﬁﬁwummmsaa‘muﬁ’ﬂ"laiﬂmucﬁa”lﬂﬂnﬂu %5ﬁﬂﬂﬁ!§ﬂﬁ1ﬂ@]ﬂi$‘ﬂ‘ﬂ

11.235kg/h :

r
1 10kg/h Preheat

LTotal flow=2100kgh _ | (assume H,Sat0.1%) _ |
140.81kgh | Timelimit =2 |

Total flow = 11,657.8 kalh

4 o g o/ o't o '
1 .2 mshauaavewnalaTasimuda lwa lunsainnuauioondi 40.0 barg

a4

o o 1 o o s g a o
maauganlavesdadiuund la lasuga Ilanduanlgnsal

Sulphur in Sulphur out

Il

una'lalasoudises + ufalnathszuy wRelaTaswufiduanlgasel  (3-10)

10+140.81  kgh = y (2,100 + 11,657.81) kg/h
ey = dadruvewnd lalasiouda llanduanlgnsel
wld vy = 110 %

° = o o o
ﬂ’]'iﬂ’lu’)mﬁu']ﬂ'}‘l’l331111?”111‘55]3ﬂQiULLﬂﬁanﬂﬁlﬂucﬁ'ﬁ\lwﬂ

- [ = w1 o oo
nanszuusessuunald i) =60 / dadunda lalasouda llandseuy (3-11)

_ 60 _ 2
= Alo =54 UM



E-mail

Yo-umana  UWAANA gAA

=

Tuou thia 28 iguion 2539

[

53/27 13 1 0.59FA-UATUIEN 05980 0.

a

satang.skt@gmail.com

N3N 089-815-6075

3z38nsfn

- WA, 2551 - 2556 TEAUNTONANET 1595 0UIToNa T AIANTESATUNIEIR VMIINIAY

FUAYWILUAT

- .71, 2557 - Ta9afu Aranssumanstiudia (3.0, enInisngsunll

a ' as 3 .. 3l o
AWUSIFINTTUATAT ﬁﬂWHULwﬂIuiag‘WﬁgﬂﬂﬂHﬂajm]ﬂﬂ‘l‘ﬂcﬁ—]ia‘lﬂﬂigﬂq

d [
ﬂﬁzﬁ‘umimm‘im&m

-
- URANEIHNOY IRUAWITNAIUATIF O LU

o @

s %: s = A A A
Aauuns Tuua U3EN AN 9100 (WY U)

&

AWATUN | UUIBU 2560 DITUR | FIHIAN 2560

=

-1inAnE1 TATINTAMNIAAY UHUAIAINTAIUNATIA 15 INAL

a oo s @ o @
VTEN V19N Avitesdsu 1ia (WHITU)

'

AUATUN 7 FIMIAN 2560 DITUN 24 WHATNIOU 2560

21j3 9.1 12110



