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g | faE | #ERR | RT | XT s | gl | #RR | ®E | ®T
KoL S S R4 B R S5 S5 S5 B4 2R
A602 | MO6 | sve141 1.8 134 A602 | MO7 |svso0301 | 216 100
A602 | MO6 | své-155 1.8 44 A602 | MOQO7 | svs-0701 1.9 88
A602 | MO6 | sve-201 6.7 80 A602 | MO7 | svs-0702 1.9 88
A602 | MO6 | sve231 5.7 36 A602 | MO7 | svs-0901 12 70
A602 | MO6 |sveassia | 82 80 A602 | MO7 | svs-1001 12 130
A602 | MQO6 |sveassie | 8.1 80 A602 | MO7 | svs-1201 3 170
A602 | MO6 | sve-3o1 1.8 45 AB602 | MO7 | svs-1202 3 170
A602 MQ6 | sve-405 38.2 170 A602 MQ7 | svs-1401 1.9 150
A602 | MO6 | sved4ose | 382 170 AG602 | MO7 | svs-1501 3 155
A602 | MO6 | sve-407 38.4 170 A602 | MO7 | svs-1601 1.9 130
A602 | MO6 | sve4o81 | 382 170 AG602 | MO7 | svs-1701 1.9 130
A602 MO6 | sve-409 1.8 132 A602 MOQ7 | svs-2001 1.9 90
A602 | MO6 | sve4il 9 35 A602 | MO7 | svs-2101 1.9 95
A602 | MO6 | sve-412A 20 120 AB602 | MO7 | sv-52201 1.9 100
A602 | MO6 | sve4s 20 120 AB602 | MO7 | svs-2202 1.9 60
A602 | MO6 | sve4usa | 396 120 A602 | MO7 | svs-2701 12 80
A602 | MO6 | sve4uB | 396 120 AB602 | MO7 | svs-2702 12 80
A602 | MO6 | sve-s02 1.8 52 A602 | MO7 | svs-5001 1.9 130
A602 | MO6 | sveeil 1.8 113 AB602 | MO7 | svs-4610 28 65
A602 | MO6 | sve-655 1.8 40 A602 | MQ7 | svsme01 | 19.8 80
A602 | MO6 | sve-704 12 290 A602 | MQ7 | svsme02 | 19.8 80
AB02 | MQ6 | sve708 | 9.9 27 A M
A602 | MO6 | sve739 1.8 36 A M__
A602 MO6 | sve-7510A 9.46 35 A M
A602 MQ6 | sve-7s108 9.46 35 A M
A602 MQ6 | sve-rs10C 9.46 35 A M
A602 MOQ6 | sve-7510D 9.46 35 A M
A602 MO6 | sve-7510E 9.46 35 A M
A602 MOQO6 | sve-761 1.8 37 A M
A602 MO6 | sve7esa 3.7 170 A M
A602 | MOG | sveress 3.7 170 A M
A602 MO6 | sve7esa 9.7 175 A M
A602 | MOE | sveress 9.7 175 A M
A602 | MO6 | sve-781 9.5 40 A M
A M A M__

RSy R

4 Kglem’G~ 8 & 5 °C
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BT A O 4 G b 4
Specification Sheet DR AR AR ek
B Ak S [ xikde T ad AALS / BDOG
Ok &bridgan) e
@ Kid LA ¥ Blira: St ack O 444 s O & O+ &
O s B L& O 4k i
Project :  AALZBDM Tag. Mo, : PK-881
Equipment Requirements Mew
Type of Flare Enclused Ground Flare
Purge Reduction Device .
Flare Stack |
Smokeless h}' D'I:ias Asaisl Dfl;m‘lpn.-m Alr D."'ur Blower S-h:am --------- 4kg,.‘:m!t}
| OIHigh Pressure Relief Gas [ Water Spray Ostaging
Assist Gias - Compositien: LNG
Met Heating Value: 7764 Keal™Nm3
Pressure; 4.0 Kglem' G
Stream {5 ) [ Gas [ Liguid [ Gas & Liguid
Siwoke Control System FlFlow [Jptical [ Flow & Radiation
Flare Bumer .EJ{.'-:mtirruaus O intermitient { Aute Contral § OIraw Gos - Dhesert / Archic
Pilet Adr Inspirator | Local [ Bemaoe
Pilot Flame Control One Yes - Thermsscouple Osingle Filos AN Filos
Thermocouple {51 per Pilo Flsingle [ Dual [ Triple
Pilet [gnition EIF1ame-fromt Generator O inspiruting Lamitor— ClSpark Probe 1gmitor
EManual E Avomanic [F With Pilot Flame Control
Oone Pilot All Pilots
[gnition Enclosure Type MNEMA 4X
Piled Ignition Back - up CJRwilt - in Battery Pack [ Piezn Electric Orortable Battery Pack
Filot / Ignition Uitilities Fuel Gas Met Heating Value - 7764 KeallNm3  Pressure , I:gn'l.:m:fj 4.0
Eramral Gas [ Progane O Ethylene Oseur Gas O
Compressed Air Available Elves Dry O wet Oxe
Pressure , kg'en'G ;. Refer to Basic Engineering Design DataiBEDID)
Electnic Available Fves 220 Vaolis ol Hz 1/3 Phase
44 Vaolis 6ll Hx 1/3 Phase
Oxa [ 5alar [ Partable Battery Pack
Aux, Equipmend Elwater Seal Level Controls O Flare Tip Davit Orainters Trolley
[ Insulation O Flame Armestor [ Ste=am Trace ! Heatimg Coil

Osaf-T-Climb Flame Detection [ Afrcraft Lights - Fixed Lowering Type

[ Ladders Platform [Z K0 Drum (Disenirainment Dirum )
Painting :  According to Palnting Standard of Ta-Fa Area Internal Coating :
s Comiposition :
casel casel
E BDOG emerpency  AALS Action 11 F"l||~|_lr_

Flow Rate kg'h ' 22,950 97,356
LYY, bodleg-mand T0.94% 38.92
Temp. G 41 57.5
Pressure mmAgG I TR KO drum inlet pressune
LHY keal N 1,736 11,019 #lF LHV'< 266K calNm’ (300BTUMY)
Composition sl s (LT TAHED » then need assist gas
H2 6419
CO S CHA 3204 308
Co 0,40 1842
Water 014 14.65
32 ida
Propyvlene 415
Propane 6.92
Allyl Acetale 133
Nitrogen 208
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MO7

MOG Mo7
Stream Mame 51 52 53
Stream Descrigtion BDO vant Al vent
Stream Phass Vepor Vapar Vapor
Taotal Mass Rate KGIHR 2285000 a7as5.59 | 120306.01
Temperature LN 40.00 57.50 51.85
Pressuns HGICM2 1.1330 1.1330 1.1330
Total Molecutar Weight 1055 .82 26.22
Total Enthalpy MPRCALHR 078 13.01 1378
Ligguid W'eight Fraction 0.0 0.00 .00
Total Weight Comp. Percents
H2(0 0.2254 6.TB10 55312
hZ2 D.0D0n 5.8136 4.7062
o2 0.0000 28445 2.3020
o2 1.6012 28304 171606
H2 11.7700 0.0000 22453
co B1, 7500 0.0000 15.5966
FROPEME 0.0000 43 566 403782
FROPAME D.DDDD T7.8402 5.3448
AACETAT 0.0000 595935 4 8502
METHAME 46404 0.0000 0.8852
Total Molar Comp. Percenis
H2D 0. 140D 1464385 5.0438
N2 0.0000 80732 2404
02 D.000D 34557 1.8859
coz D.4D00 184132 10.2220
HZ B4, 1900 00000 29.1988
co 22,0900 00000 14,5871
PROPEME D.DD0:D 45,1434 25,1547
PROPAME 0.0000 89193 AF7i8
AACETAT 0.0000 23234 1.2700
METHAME 31800 0.0000 1.4485
Vapor Masa Rate HiGHR 22850.00 ariss g 120306.01
Vapor Act. Vol Rate MIHR 45045 58 61427 51 111356.30
Vapor S4d. Vol. Rata MIHA 4GTERAT 50071.51 | 10236098
apor Motecular Welght 1088 33.92 2622
Vapor 5p. Enthalpy KCALKG 33598 13381 11461
Yapor CP KCALKG-C g4 0.35 040
Wapor Z (fram sensity) 1.0D0E g.eo2d 0.52974
Vapor Act. Density G 04845 1.585 1.080
apor Therm. Cond. KCALHR-M-C 110 0.014 0.033
WVapar Viscosity CP oS o012 0.013
Liguid Mase Rate KGHR na na na
Liguid Acl. Rate (val) MIHR nia nfm n'a
Liguid Molecutar Weigint nia na na
Ligudd Sp. Enthalpy HCALIKG n'a ma na
Liguid CP KCALKG-C nia nia na
Liguid Z (from denaity) n'a na n'a
Liguid &ct. Density KGNS nia na n'a
Liguid Surface Tension, DYMEICM nia nfa n'a
Ligpid Theem. Cond. KCALHR-M-C na nfa n'a
Liguid Viscoaity CP s mha n'a
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ITAS dees, 1ia
DESTRUCTION EFFICIENCY CALCULATION
Feswsdon
PROJECT: ENCLOSED GROUND FLARE AALS PROJECT - DAMHATSL
)
Date
ITAS REF. C.27412/12 CUSTOMER: KENTEX INT. LOCATION: PLR.C. ISSUED : M.P.
NONIa2
EFA
AP-12 Sth ed. (Compilation of Alr Pollutant Emission Factors) 0 GAS 120.206 kg'h 4590.08 | kmolh
olume 1 (Stationary Poind and Area Sources) LHY & 195 kralikg
Chapter 13.5 (Industrial Flares) N 76,2 kgl
Heal 7453 Bikcalh
__Stich Ar | BE | kgarakggas
Wit products Excess Air 06
0,062 /MU Qe gas 3280950, kg'h 1 134-1-6.‘:'I| kmalh |
01223 kgBdkcal DY flee gars 29
Volume flue gas | 2341481 Hm3n_
CO producls
037 IS
0,6655 kgMkeal 91,15 kg
1488 kmodh
MO
HC: unburned % 17 o
0,14 InidE (A5 methans equivalent) il M
0,25318 koMkcal
0,01574 KmolMkcal 495,39 kg
17,71 kmol'h
H 156 pom
195 myhim3
W7a7 | kgh
DESTRUCTION : 11,73 KMo
I EFFICIENCY BT, - HC 103 P
121 memis
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Iﬁ; Technical Proposal
: P.27237/132 Rov.0

| 3. TECHNICAL DATA |

[ 3.1, TECHNICAL DATA ENCLOSED GROUND FLARE |
1, Site Data
2. Ambiant Prassura 1.016 bara | Solar Radiation Excluded
3. Ambient temperature =20/ +35°C | Wind Spead for NIA
4. Ambient Rel. Humidity 18/90% | Rad. Calculation
5. Design Wind Speed for 30 mh Selsmicity A,
B, structure
[# Process data
8. Fluid BDOG AALS
9. |Case 1 2 ]
10. | Frequency Emearg. Future
11. | Flow rate ka'h 22 950 87 356
12. | Gas Temparatura " 40 J8.82
13. | Molecular Weight 10.99 2,80
14. [ L.HV. keallkg 5003 5,668
15. | Cp/Cwv Ratio 1.40 289
16. | Sonic Velocity m's 575 1,107
17. | Flare header diameter ineh TEA TEA

18. | Mach Mo. in the header
15. | Gas Velocity in header my's

20. | Pressure Drop mmwC < 1,000 700
21, | Gas Pressure mmiAiC 1,000 1,000
22, | Comb. chamber height m 30

23, | Comb. chamber dia. m 12

24, | Number of stages 2 4
25. | Q.ty of burners 0.4 th 15
26. | Gty of burners 1 th 23 g2
27. | Flame Lib. 0.4 th MW 3
28. | Flame Length (max.) m 4
29, | Flama Liberation 1 th MW ]
30. | Flame Length (max.) m g
31. | Pilat quantity 4 &
32. | Burner Design Temp. i 850 850
33. | Burner Design kglem®g 35 3.5 =

34. %ﬁgw — - Y88 100%,
35.F| Smokeless Flowrate ™ | kgh | 22950 [ 97356 )

:g{“_ Steam for smokelgss, | ko | 2205 , |, 29.750 |
38.
39.
40,
41.

For equipment data see attachment

DEREH C AR E R ERERIRERE A602 EHE M06(BDO6) K MOT(AALS)SLFE > B 24 &
BER i K8 B (22950497356)=120306 ke/h(2 8 FFFE 35 %) » fHBh2E 58 &
(2295429750)=32045 kg/h(2 1B FE£F 36 5] A R BB R EE ELL=26.6%"
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Tho stendard i downlcaded from wew,

Ay D 3588 - 98 (2003)

However, some calofmerric methods for measuring heaing
values are hased upon the gas being samraed with water a0 the
specified conditions, {:3’

52 The relauve density (specilic gravity) of a gas quaniifies
the density of the pas as compared with thiat of air under the
same comditions,

6. Methods of Analysis

6.1 Determine the mofar composition of the gas in accor-
dance with any ASTM or GPA method that vields the complete
composition, exclusive of water, but including all other com-
ponents present In amounts of 00 % or more, in temos of
componeats oF groups of components listed in Table 1. Ag least
98 % of the sumple must be reportod ws indivadual components
{that 15, not more ihan a oial of 2 % reponed as groups of
components such as butanes, pentanes, hexanes, butenes, and

so- forth), Any group used must be one of those listed in Tahle
1 fior which averiage values appear, The following test methods
are applicable w this practice when appropriate for the sample
under test: Test Methods D 1717, D 1945, D 2163, and D 2650,

T. Calculation—Ideal Gas Yalues; Ideal Heating Value

7.1 An ideal combustion reaction in general terms (or [uel
andd air in ihe ideal gas stane s
CJHE (s + fa + o + IO = a0 i) + (A2 O (i o ()
+ e 8L i

where id denotes the wdeal gas state and | denotes liguid
plhiase. The ideal net heating value resulis when all the water
remains in the ideal gas state, The ideal gross heating valee
restlis when all the water formed by the reaction condenses o
liquid, For water, the reduction from H.O(id) 10 H.O0 is 5

TABLE 1 Propartios of Natural Gas Components al 60°F and 14,606 pala”

bsFen con

Idonl Grags Healing Vaiue™ Idpal het Haaling Yakua T—
Compgund Fomula ﬂ?:mi mhgs‘& e e e e A e Falor, Ih
-mor' Be-iw' Bo-m | komo | Bu-lbmt Bt pes
Hydragen H; 20150 0068 60 286,20 1053 3242 24179 51585 Zmsa 0
Heum He 40036 013 i 7] 0 7] i i [}
Water H0 180153 0622 02 A4 408 loka.e Loz ] a o 0.0623
3] 200 0867 44 2.8 4342 5205 2320 4342 3205 0.0053
Milragen R HO134 0087 23 a a a o o a Q.00
Cxygen Qy IEMA  1IME 0 q i} ] 0 i 0.0073
Hydeogen sudlicis H:5 .08 11767 BEd4 Tied2 6371 TS B 534 568 G.0253
Argon A 0.940 14700 0 a a o o il 0.0071
Gartan e GO, 44,010 15106 0 [ o o 0 0 .07
it " MERIS 1000 0 a o o 0 i 00050
Memans CH, 18.043 0,553 G E51.63 23 891 1090 B0z T 21511 54 20116
Elhsne M, 20.070 1038 2 156308 22 333 17697 142863 20429 16187 o029
m GaHa AL hadd B ool oo P 2 2o Th. 00344
rBusang [ S8 2006 & 2ET0 45 =] 32519 e 4 19 550 3000 4 Q0458
mBulang My 58123 20068 287963 21 300 22623 HETE 18 658 30108 0.0478
+Pastgra CuH. 72450 2491 2 3BT S 043 40009 3EES O 19 455 36090 0.0581
- Penfans Gy T2.180 24812 2B & 21 0B 40088 320 18 201 arnas 00631
rHavane Gk BATT 20755 q1e8,1 0 943 47659 3887 2 19293 44039 00802
rHepilame Gy, T, 204 458 4p5T.2 Pl ] hE02.5 45015 1935 51003 0.0844
AOtans ok 114,230 3044 EATR 20 759 82489 5NB2 10 256 57042 01137
N Gy, {78,258 44284 6175.9 0 7o 60955 5TI1E 18213 5836 0.933
- Decans Cubyy 142285 4027 BRI 20 E51 7742.9 EI4B 4 19178 TG 0.1538
Naopentang CaHiy 2,015 2491 2 agrar 0 858 3585 3508 193M 3683
T Muthigontans CH .. BEATT 2ETSE 412043 20 005 4747 BETLE 19355 4385 0.080
3 hsthylgeeiiive £, BEATT 2ETEE 418,09 20 618 4780 aaz 2 19 367 4388 0.080
2,2-DirrethWutans [+ BEATT 2ETSE A4120.63 20 658 4736 BRE0E 10306 4384 0.080
2,3 Dimetihyiputane GeH .77 29755 418841 ) &S 4785 w/vs 15 344 A3 G080
Gydapropang Gk, 42,081 1452 8 2082.78 21 381 - 1860 6 20020 20 :
Cyciabutane C.H. 56,108 1837 8 274708 2 o4 a7 2R 19883 2211 iy
Cyclapanizne [T TO. 134 24318 2020 (4 20 364 784 385000 19 B0 3512 [
Cycaberans [+ B 151 20050 055 B4 20 208 4402 DAG 18847 4180 :
Ethyne jacetylans| Gyt .03 0ER0 130132 Z1 457 1474 12569 20753 1424 021
Ellene (allyiene GeH, 8054 0858 6 149206 Z1 640 1600 13237 20278 14949 0.020
Brapgng {pregyleni) GaHy £2.081 14529 2059.35 03 ok ] 18261 19678 2183 0.033
Bereanes C.H, 78114 DEAT 1 220 74 18177 1743 FIELS 17 244 3521 0062
Butanos (ave} Gy 58,12 2006 & 2875 1 268 3257 2663 18 623 3008 q.048
Pemtanes (gva] Gz TZA50 2491 2 3534 21 056 4003 3367 19 462 e 0.062
Haxznes (ave) G BT 29786 4180 ) a4 a7a7 a7e 19383 &35 0080
Butenes fav) Gy 56,108 1.007 2 2718 20 B4 077 2538 19 450 2878 0.046
Pemignes (@) Gy TG 134 2421 5 3375 ) GE g 153 19338 35T 3-060

# This tabis 5 consistan] with GPA 214588 Bl il 5 noceseany 12 LEe The values from the mos! recenl adban of GPA 2145 for custody trensler calculalions
T yapd Alom|c Wheights: C = 12011, H = 1 00TE, O = 159594, N = 14,0067, & = 22.08,

© Molar mass ralla is e ratio of the molar mass of tha gas % 1hat of alr

“hudwmlrm |t anlry bor warler represent=s Be iokel enfhalpy of vaponation

F Composlion from: F.E Jones, J Fed Nai Bwr Saand, Vol B2, 410, 1978
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B AIChE DIPPRR Database = 5

File Database Output Help
ALLYL ACETATE

COMPONENT PROPERTY DATA

| ALLYL ACETATE -~ |CRITICAL COMPRESSIBILITY FACTOR 2
ALY ALLUHL CRITICAL PRESSURE, kPa
ALLYL METHACRYLATE CRITICAL TEMPERATURE. *C B
ALLYLAMINE [ |CRITICAL VOLUME, m"3/kg £ ‘
ALLYL-TERT-BUTYLPEROXIDE DIPOLE MOMENT. C.m
alpha-EPICHLOROHYDRIN EMERGY of Form, Gibbe |G, 25°C_1atm.J/kg
alpha-HYDROXYISOBUTYRIC ACID ENTHALPY of Formation 1G, 25°C. J/kg
alpha-ME THYLBENZYL ALCOHOL ' i ar ’
alpha-METHYLBENZYL ALCOHOL FORMATE ENT
alpha-METHYLSTYREME = H 2
NAME TYPE DATA TYPE
* COMMOM " IUPAC " CUSTOM + PHYSICAL CONSTANT DATA
" CHEMICAL 1 CAS NO. " TEMPERATURE DEPEMDENT DATA
" FORMULA SYNOMYMS " RAW TEMPERATURE DEPEMDENT DATA
ALLYL ACETATE
C5HB02
PROPERTY DATA VALUE |-2 h45512E+07 DIPPRO-Patented, 72004 EPCON International; 72004 ATCHE

" 1.5. ENG. UNITS i SI/METRIC UNITS
Predicted D ata, Accuracy < 1% emor

BRETRIEVE DATA DATA NOTES REFERENCES

27145



B
1~ RS RTES
SERIES 454FTB

ey,

DESCRIPTION '

The Series 454F TB repre-
sents the Kurz family of state-
of-the-art microprocessor
based, industrial quality,
Single-Point Insertion Mass
Flow Tranmsmitiers for indus-
trial gases. It has marmy
improvernents and featres
that greatly enhance the per-
formance, including, the new
FO2-HT Sensor rated at
260°C, edectronic self-check
functians, & flow control valve
FID controller, a Patented
digital thermal anemometer
bridge, 8 mone comenient
remote electronic mounting
configuration, a one-piece
PCE for improved reliability
and ease-of-usa, built-in
SBNSOT Cleaning purge timer,
external inputs/outputs, and
many other Kirz engineering
and functional features. The
454FTE includes the most
advanced temperature com-
pensation, Microprocessor
technology and the highest
repeatability, accuracy, and
reliability avaitable, The
454FTE has CE Compliance
and a Canadian Registration
Murriber for most applica-
tions. The 454FTB meets C5A
{USA and Canada), |ECE,
and ATEX Mon-Incendive and
Explosion-ProofiFlame-Proof
Safety Standards and are
IPEE/NEMA 417 Rated.
Kurz [s an 150 5001 Quality
Marufacturar.

BT
SO

SINGLE-POINT INSERTION THERMAL MASS FLOW TRANSMITTERS

EERRSE
KeY FEATURES

= Constant temperature sensor control circui,

= Sensors and Electronics (single PCE) are
inerchangeale. Mo matched sets

= 3 g Warranty, All components pass an exiensive
accederated stress test for high refiability.

= \Elocity dependent correction factors for Flow Rate,

= Fern velocty B a valid data point.

® Fastest respanse to temgerature and velocity changes
in the mdustry

w ity Temperature/Mapping (VTM) for wide ranging
velocity and temperature.

® Process Temperature Rating of -40°C to +260°C (HT)
or -40°C to +500°C [HHT).

w Electronics operating temperature range of -40°C to
+85"C, non-condensing

® Frocess Prassure Rating up to 300 FSIG,

m Yelocity range of 0-24.000 SFPR (112 WKIFS).

g e
including basic setip “Wizard”,

m |ser configurable scrolling or static displays of low
process varailes,

= Configuration upkoadidownload software using 3 PC
with LUSE connection, R5-485 or TCRIP Modbus,

® Ayfjustable LCDReypad orientation allows viewing of
the display Tor horizontal or vertical installations.

m |Jzer selected English or Metric units (5P, SCEM,
SCFH, PP, FPH, *F: SMPS, NBAPS, MLPM, NCMH,
SLPA, SCMH, KOG, KGH, *C)L

m |58 port for terminal operation.

& Modbus A5CI or RTL communications.

® HART 7 communication option,

® Alloy C-276 all-welded sensor construction

® |ntegral or Remote Electronics Enclosure.

= [PAHMEMA 43T dual chamber epoxy painted
electronics enclosure.

® [nput power ogtions of B3 to 265VAC 4763 Hz
ar MVDC,

= Ty optically isolated loop-powered 4-20 mA outputs
which are user configurable. Typically one & configured
for miass Now rate or mass velocity and the other for
process temperature or for PID application (Flow
transmitters with the HART communication opion
hawe anly one 4-20m#A output),

w T optically isolated solid-state alarm/relays (optional).

& Tiwo digital inputs dedicated to Purge and Zero-
MidSpan-5pan Drift Check (optionsd]

w e 4-20méA ingut [optional).

® PID Flow Controlles.

m flt-in fero-MidSpan-Span CEMS electronics drift
check cirouits.

= Meats EPA Mandatory GHG Certification
Fequirement in CFRAS.34(c)(1).

=420 mA outputs meet NAMUR NE43
recommendations.

® | Jser programmable Access Codes

® e iy change STP reference condition withaut
affecting factory calibration data.

® Jtomatic Sensor Blockage Correction Factor
[SBCE),

m Pulsed output for wse as a remaote fow
totalizer (optional).

= Sensor kead kength independant circuitry.

m | Jser-sedectable digital filtering.

® Programmabile alarm functions,

m Hyilt-in flow totalizers and alapsed time,

w [nsensitive 1o orientation.

® Optional Air Purge Sensor Cleaning System

= Built-in purge times and “hold vakie” feature
during purge for use with Modal 146 Sensor
Cleaning System.

= CE Compliance inclisfing EVC, ATEX, LVD, PED,
WEEE and ROHS EU Diractives.

® Mon-Incendive and Explosion-ProokFlams-Proc
Safiaty Approvals (CHAATEXIECEX)

S T S T

= Inclustrial and procass gas mass fows

= Combustion air flow measurements

= EPA Flow Monitors

® [lara stack metering

= Agration ar fiow and digester off-gas fow
® Landfill vapor recovery

® |ncinerator stack mass flow

= Solent recovery system mass fow

® YOIC mass fow

® Cement plants

m Coal-fired boiler combustion air

= Compressed air

= Natural gas, and most industrial gases

& Semi-conductor progesang gas metering
W Muckar powsar plants

= Air sampling in DUOE, facilities

= (LEM. applications

o suppart our customers in their efforts
to improve their business.
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SERIES 454FTB SINGLE-POINT INSERTION THERMAL MASS FLOW TRANSMITTERS

FIRST DNGIT OF FEATURE 2: SENSOR MATERIAL

Pesorioe

i Alkry C-278
! Alky C-276 weth Abrason-Resistant Chromium Mitride Coating [(Cri)

SECOND DIGIT OF FEATURE 2: SENSOR SUPPORT AND
FLAMNGE MATERIAL [Mote 1)

F6L Stainless Siesl
Moy C-276

Aoy C-27 with FTFE Tedon Coating rured for chemical resistance
rududes support, sersor and flange FOZ-HHT samors anly omparature
raling of 26T May

O | i | P

FEATURE 5: OPTIOMAL FLANGE COMNMNECT ICMN

SIZE AND RATING

Mobe 1: Sawser Sugport idatenia amd Opricnal lange Matenal must be the same, sos fratwre §

Cpilon Suppart Longif L Chptian Support Length L
B & 125" Man) i i
c o {Z0°E M) K I
7] (F3 ] ar
F W P G
H IR

FEATURE 4: PROCESS TEMPERATURE COMPEMSATION

The iviuance of TTSratve of Me Menme pRpertes of Jaies mquies ST
Lompersatan of e Tammal Aes Fiow Senso o repeatedilly and S0curse MESSLVEMETIE
Seandro’ Temparaiure Compersation (47 & Leed for apphcabons i which the process famper-
Ao 55 balow 125°C over 2 moclerate welpoity range (Opnian 71 ar below 260°C oer e
Kt redpoity e [pnin 2

IF the provess tempevatiore and gas iekclty kv wioaly, Koo Tamperature danming VTM)

i recommended VTM (Cntions 3, 4) includes several calbratioss. The madinle mioaly cativa-
Vv avee vl b tfve Misromepcessor which perfinrss 2 dooiy interpolaion botwowr e
Rk Canion arees L il i OCees a5 Aeeperalie mewerian The (e
e coypanaion & fesed uoon alr Marive dhe Sraracy o @ bk tanmerae whert sk
gases othey fuan Av; Aifrogen o Oepaen way be rodvond Likess @ gas ovmeledion & spenifed
52 foature 81

Option Descriphion

1 Staniderd Tempereiure Compensetion (STC) auer proces Temperaiure
range of -80°C o +125°C
Apcuracy, + (1% Reading < 30 5FPM) aboee or below 25°C (sen nate 1],

2 ‘itandard Temperzbure Compensetion (STC) over process Temperature
range of 0°C 1o 760°C.
Accuracy; + [ 7% Reading + 20 SFPWD shove or befow 125°C {sex note 1),

3 ‘elociyem -mﬂ%wmmm d2ka 5E1s OHET [ITOCESS tEmpera-
bt rivige it
Aoeuracy: 3 (2% reading « 20 ISP

4 'n'uln:ci.‘p'lemwm.r
i
Acurac rIEIl raan

HHT Mgdel b

Note 1: MM}'W&’: MEZSRCT Readg + (.25 SRS shookd’ e
for emperaiunes above or bedow standav

épqu (VTR with data sets ower the proces:
ﬁﬂmhwm;ﬁmwm Range.

How o Determing the UL and L2 Dimensions fov 2 Flaoge Connpction

‘When ardaring a llange, pou must spacify the L dimension, and werify that the samor

suppart hength L and L2 ane spprogeiste for the ProGess Temperdun, Hurs netomminids

That the cesberliog of the seror be lcabad a1 the canler of the pips or dect, and tha

experimental Mo profie tests be made 10 obtain the wlacity proflie cormecton facter

[VCF) and enter it inba the 454F TE. Befer to the outline drawings in the Series 4548F T8

Brochure, Mote: fange matenal must malch Sensor Support Matanal Featre 21

U = The dimension between the centerline of the mass fiow sensor end the flange
mounting surface. The minmum U dimension is 40°

L = Thelength ol the sensor support buba (Feature 1)

L2 = Tha benghh Of serisor support bitwien e Nange smcurting tuitse and the sensor
SUPPOIT 1iTing. TR Misiinam L2 & 5 inches far HT process iemperatures ad o
ircries far HHT process tempersiures.

L =U+Ll2-200

Ciptian Spnsor Support Dlameter Description

A e M lange: connection

B W W, Cles 150 AN B16.5
C " 57, Chigs 300, ANSI B16.5
1] L W, Clinss 150, ARSI BG5S
E W 0, Clarss: 300 ANSI BG5S
F W, W 17, Cless 150, ANE] B16 3

G W 17, Clisg 200, ANE G 5

H W 197, Clars 150 ANS B16.S
| WA 177, Clers 300 ANS B16.S
1 LU | 1%, Clss 150 ARSI BRS
K W 17", Clarss IMLANS B1G.S
L W 2 Class 130, M9 B1E.5

M W F, Cles W0 ANG] BIRS

L] 1 %7, Clirss 1500 ANS BIGS
P 1" 27, Clers 30K AN BTG
3 1" ¥, Cless 150 ANG| BI6S

T 1" I, Clisg 200, AN BAG 5

1] 1" 4", Class 150, ANS| BTG5

¥ 1 &, Cless 300, ANG] E1BS

Mobe: Flimge ratonal wu? madch e S Rpgart Mool esadore 21

FEATURE 6i: OPTIONAL FLANGE LU DIMEMNSICN
Direcrians

Diwide the U Dimension (inches) by 100, roend off the resulting number to the right of
the decimal point bo three significant digits, enter the resutting three digit number without
the decimal point. Enter (00 for no Aange connection U, = &°

Exampke: The U Cimension is 7747 Enter (07

FEATURE T: GASVELOCITY CALIBRATION DATA

RANGE SFPM (NMPS] (Mote 1)

Do Velacily Charioi Walaciry

A Nis M 5,000 (8.0
B 30014 P 2000 (415
C 00 (2 H) R 12000 [56)
E 1000 4.7 T 15,000 [7)
G 2000 (2.3 v 1R [B4)
I 1000 [14) X 24000 (112
K 400 (188

Mot 1: The Gias Ry (¥ mest B aqual b or iess dhan than,, for e Pricess Absoe
Tampeanatre and Premne and Jor dhe speodc (Gas Cotagery s Gos pe as delarmined psng
Tables 2 & 3 and Equenions 1, 2.
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chinge in Tiese parametars ookl Bad o d¥aent meuls Mandatosy data am in e aooondng fechnical nformston {T1).

Peaple far Process Aslomatcn

Endress+Hauser £2.]

Applicator Sizing - Flow BR T (RER)REE
Project : DCC
Customar: C.Project Mo.: a
Contact person; - Phong: == Faoc -

ehail; —
TAG :
Timastamg: 2011 2-08-21 01:25:25 PM CBT Review number: 1
Sales onrder number;
Tri-Size Sheet
General Parameters
Fig Natural Gas 83%CH2,,, (Gas). Ref. Tomperature 0°c
Siate Ref. Pressure 1013 bar_a
Character Almosphedc Pressune 1.01 32 bar_a
Abraszivity Standard AMNSIASME
Fluid Group (PED) Dangerous Fluid (Fluid group 1)
Sizing and Calculated Resulis

MNext Smalier Sie Currant Size Mexd Bigger Size

Flow metar " Promass 80F Promass BOF ' Promass 80F
Flow Principle Conolis | Promass) Cofdols (Promass) Conalis (Promass)
Meter Size as 152 1"
Process connection™ Cl 150 AMSI [ 31811 4404 Cl 150 ANSI / 318LM1.4404 | CI 150 ANSE 316001 4404
Minimum Flow Q o Lt} Hmah
Masimum Flow 152,145 IT0.B62 912.08% Hmh
Pressure loss at req. Flow min. 0.2 0,001 4,085E-4 MPa
Pressura loss ol neq. Flow nom, o2 0,001 4,085E-4 MPa
Pressum loss at req. Flow max. o2 0.0041 4 0A5E-4 MPa
Velocty (meas. tube) at req. Flow min, 5414 s 10.78 ms
Velachy (meas. tube) at feq. Flow nom. 54,14 25 10.78 s
Waloclty (meas. tuba) at req. Flow mex. 5414 25 10.76 miz
Meas, error Mass at req, Flow min.™" 0.35 0.55 1.75 4
Meas, error Mass at req. Flow nom. ™ 0.35 0.85 1.75 %
Meaa, arror Mass at req. Flow mas, ™" 0.35 0,65 1.75 %
Raynolds No. O0E17 58,539 40,480
“The user is responsible for the selscion of process-wetted materials in view of (VBT CONGSION M SISANCE. Chaess+ Haussr makes no guarantees and

assumes no liabikty for the corrosion resistance of the materials selected ham for the application described above.
***For emor calcutation, the specified reference condifions for the calibration of the flowmeder according to ISOIEC 17025 apply. Further information in

technical documentation.
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digital Y EWFLO Sizing Sheet

Shop Order No. ItemNo. |
Order No, Tag MNo.
Joh Mame ﬁﬂii i‘ulﬁk.! E-".%If—.i E_E i}hLE E'I-
Agency
End Uses Rgat. No,
Plant Name Quantity 1
Model&Suf. Code
Reduced bore type select
Detecter Inner dia, :E10 25mm lin
Fluid Mame L
Kind of Fluid (2L F10 i
Maximum Flow Rate (045, B10,F40 4740 mih
Minimum Flow Rate 10.000 m3h
Scale Condi. :C32,C35,F19,F22 Operating Condition
Operating Temperature 131,021 25.0 degC
Maximum Temperature 30.0 degC
Operating Pressure 07000 MPa pauge
Operating Pressure{ahs) 1034, F21 08013 MPa abs
Minimum Operating Pressure 0.5000 MTPa pange
Dewviation Factor :C036,F23 1,000
Density at Scale Condition 12510 kp/m3
Density at Oper, Condition (026,026, F27 9.064 kp/m3
Viscosity 0.018 cP
Total Rate :B45 1 L0000 m3/pulse
Pulse Rate ‘B21 1.0000 m3/pulse
Low Cut Value D10 4.161 m3

Flange Piping Size : 50mm Zin Reduced

Detector Size Sclection Tum down Pres. drop

—> R2 159 8.1 kPa
R1 40,0 1.3 kPa
0 30 20 60 B0 100% Max.=47.40 m3/h
B Measurable Zone [ Accuracy Zone (%) 7] High Velocity Zone
0 Min Flow Rate O Accuracy dividing point(35m/s) (out of accuracy)
(* Refer to GRO1FI6AL-O1E) — -
| Selected

Detecter [nner dim, R2 Rl
Resull Crood Ciowod
Reason of NG |
Reynolds Number al Max, Flow 328401 | 212650
Measurable Maximum Flowrate(m3/h) 140399 156,503
Measurable Minimum Flowreate{m3/h) 4.161 5913
Flow Velocity at Maximum Flowrate(m/s) 25382 10.637
Measurable Minimum Flow Velocity{m's) 2,228 2,000
Bin. Flow fior Spasified .ﬂﬂ:urne)‘[lﬂ'ﬁ-ﬂ m:‘l-:l'-lill 4,161 2013
Predicted Emor |

at Low Reynolds N_‘.J_.qf.nnal_:nt' reading) |_ Ty e

i CHECKED.BY
RE | n REMARES DATE REV.BY] |
YOKOGAWA ’ Software Ver. Eng. 5.00 WS 1F6AMDIE
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4RI ERT
digital YEWFLO Sizing Sheet
Shop Order Mo, Item Mo
Order No., Tag Mo.
Job Name EEEe
Agency
End User Rgst. Mo,
Plant Mame Quantity 1
Maodel&Suf, Code
Reduced bore type not select
Detecter Inner dia. ‘E10 20imm Ein
Kind of Fluid :C20,F10 wfﬁ-
Maximum Flow Rate (45 B10,Fa0 03 th
Minimum Flow Rage 5000 th
Operating Temperature :C31,D21 184.1 degC
Maximum Temperature 1900 deglC
Operating Pressure 0000 MPa gauge
Minimum Operating Pressure 08000 MPa gauge
Density at Oper. Condition :C26,D26,F27 5044 kg'm3
Wiscosity 0.015 mPa.s(cP)
Total Rate ‘B45 10000 t'pulse
Pulse Rate :B21 |.OOD0 - t/pulse
Low Cut Value D10 16491 th
Detector Size Selection Turn down Pres. drop
I 30mm 6in 26.7 66,1 kPa
——= 200mm &in 267 20.7 kPa
250mm [in 243 .6 kPa
J00mm 12in 243 42 kPa
400 Tokuchu o 17.0 1.6 kPa
i 20 i) &l wi [00% Max.=32.05 th
B Measurable Zone [ Accuracy Zone (%) ] High Velocity Zone
o Min. Flow Rate o Accuracy dividing pointi3 5m/s) {out of sccuracy)
(* Refer to GSOIFO6AMO1E)
Selected
Detecter Inner dia. 1 30mm Hin 200mm Sin | Z50mm 1in 300mm 12in - 400 Tokuchu
Regsull Caution G ool Giond Mo Croosd
Reason of NG Caution Over Size
Reynolds Number at Max. Flow 3444805 4071870 3274432 2736202 2133650
Measurable Maximum Flowrate{t'h) 24.595 43977 6003 a7.39] 160,165
Measurable Minimum Flowrate(1T) 0,922 16549 2.801 4012 9422
Flow Velocity at Maximum Flowrate{m's} 104,248 58303 37.703 26,327 JEVRIIN
Measurable Minimum Flow Velocity{m/s) 30060 30040 3.2096 3,206 4, Tk
Blin. Flow for Specified Accuracyy 1.0%50h] (922 16449 2801 4012 422
Predicted Emor
at Low Beynolds Number(of reading)
CHECKED.BY
RE | n REMARKS DATE [REV.BY

YOKOGAWA 4

Software Ver. Eng. 5.00

WS 1FoAD-01

E
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PR~ R R PA B DR B (L T

EH wIEAT MOG(BDOSIFE) MOT(AALBIFE)
R BER AR & ke 22950 97356
BREBE m kg 0.469 1.585
W REHRAERE n 10763.55 15430926
ST IE RIS 12 12
SEFESHVERE m’ 129162.6 1851711.12
SERRIRARRME 1980873.72

HA  FEREBZABESEZNERER ESHR - THILEREER -

MEEESIEFEFREEMITZE RS (0= ET1)EE - HAEARZESE
EAERETAEE  ERVEFESIHNGEAEREERLMOEMITEEE]
REREIVNFZESHRER  SEESHImATREZBRETLR1,980,874

IFAR - B EARREIE A4+ EBERE 52,693, TT1IL AR

 HEE

BRI R RS A REBNRAEEIIAAR  IFEHE IR
EREFRNS RER AR - FREREENFELERESTERAKER

AR -
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B\~ s es 2 P E R A E]
TS STHEE MDL({SE:AIERR) EESEE
. STD1 : 64.20 mole%
= 5TDZ : 4500 mole%
CEL ST - 353 mole%
; STDZ - 10.00 mole%
5TD] - 3771 mole%
Agilent 6890(TCD) Co 00S%(VM) | oLl o
LA - g, OLE
Oy 2095 mole%
Nz 78.08 mole%
(IS 02867 mole%
=
}:—1 ] 0.1957 mole%
(IEFREE)
1 3-dimethvlcyclohexane
il E9O(FI 1324 mole%
Agilent 6890(FID) (13— EEETE 10ppm 0.1324 mole%
Propanal RS
ERE 02117 mole%
velohexane
- 1=
EEE 0.166]1 mole%
methane
(i 0.1maole%
than
?ZE 025mole
propane . :
. _ _ e _ 4. 1mole%
Agilent 6850(FID) - Sppm
opylen
Pré__'%e 94.71male%
izo-butanes
1=
ETE 0.1mole%
n-butane o
ETE) 0.2maole%
EREE - 1 AMDLUEEERR) R R E At HEE
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20124 R S IT S #IER

R HA: 2011 4E 12H 9H

Hﬁ 1/1-1/31 21-212% 3 -3/31 4/1-4/30 5/1-5/31 6/1-6/30 71=1/31 B/1-8731 9/1-9/30 10/1-10/31 11/1=11/30 12/]1-12/31
LAER  [LWEE EsEW LaEdE i e [ aed |Lees L [ 73 I E 7
2BOO(GC-11) [2BDO(GC-11) [2BDOGC-11) 2BDO(GC-11) |2LRDO(GC-11)  [2BDO0GC-11) 2800 (GC-11)  |2B0D0{GC-11)  [ZADO (GO-11)  [2BDOGC-11)  [2BDOGE-11)  [2BDO(GC-11)
3MPOHGE3E) |3 MPOGE3E) [3MPOGE3R) (3 MPO(GE-38) |3 MPOGC-38) [IMPOGC-3B) |3MPO (GC-3B) |3 MPO(GC-3B) |3 MPOGC-38) (3 MPO(GC-3B)  [3.MPO(GC-3B) |3 MPO (GC-3B)
M Allyoln (GC-TB) [4TI01B (OC2B) [ 600 (GC-12) 4 Allyoln (GC-TH) |4.T30I0 (GC-28) |4 6040 (GC-12) A Adlvain (GC-TH) [UTHHE (OC-28) |4, 660 {GC-12) 4 Allyaln (GC-TH) 4 TI0IB{0C-1) |4 &00 (0C-12)
5 THF lCrC-ISJ{FIr! A0 -2 31BN (G012 5 THF (GC-1 56| 3 400 (GC-20) & A G S THF (GC-150 P9 400 [GC-28) 15, TBA (GO0 $THF (GC-1530P) |15 200 (G111 5 IBA (GC-10)
6. THF (GC- 16X} | mor-rrd dGe.aajmls. 718 {GC-17) THF {(GC-16WT ) 0 mie prc ptic i |6 6718 (0C-17) 6. THF (GO- 160 P o rorers goc-asir 6, €710 (00-13) 6 THF (GIC-16)(1) o miar.pra (oC-say s &7 {0C-12)

2 &

i

o]

T VB (GC-16 6P |7 THE-FTG {GC-4 AN 7 TIE-PTO (GC-SANFH T VB- 24 {GC-16 0T | 7 THE-PTG 0G0 -4A57) |7 THE-FTG (GE-SANFI 7 VB-34 (GC-168P) |1 THF PTG (GC4ANPH T, THE-PIG 6C-8axP) | 7. VB-3M {GC-16 P
T T OO RAN I B THFFTO - L NP [ T TG (AN VPP QRN P TV P TR ) NP (0 TP (O -4 AP A, TP PTO (OB P an-FT'lH[.I.'-'I'ImL TUF-PIG P -AANT)
|9 THF-P TG {GC-AANPY |9 THE-MMGC- TP (9 THEFTCAGE-LNF) |9 THE-FTG pGC-AANF |0 THE-KPOGE-0 TR (% THFFTOGHGC-TP) 9 TIE-PTG OGC-48KP) |8 THF-MPIOC-TTMI |5 THE-PTGEGC: | X0F) |9 THF-PTO [GC-4AKF)
U0 TSGR T | 10 T-RSS0GC= 1N {30, pil meter i THFFTCIGE: | 310 10 T-HSSGC- | 0P (10, pi meter i TH PTG AN | 0 TS RGO- LR |10 pll imster |1 s GG 1
1. 357 (GC-19) 11 pH meter 1 FT-NREITE 1) 357 (C-1%) 11 pH mesr TLFT-NIR MM 11 557 (GC-1%) 11 pH meter 1 L FT-MIERELERGE |10 557 (GC-19)
1L ST G200 |02 FT-MURERAE |02, LIV (0T 0ry 12 SEFT OC-300 | E2FT-NIRIATIRIE 12UV (S00) 12 89T G030 [ILFT-NIRRIENe & 2 Wl 12 8457 (GC-20)
13, 367 (GC-20) 13 1V (N2HA) 13 R |13 6T (-2 13 TOOMOC) i ameiiem 1 57 oo IR UY (ROTAOY 13 2008300 TIGC-22)| 13 567 (GC-209
1. pH meter WA |0 20 38 TRGC-200] 14, pil meter UV (COD0) B MeCH (GC-12) |14, pHl meser I GUIRHE L )4 MeOH(GO-12) |18 pH metey
U5 FT-RIREIERLE (08 3818 0GO-7A)  [DAMeOH O 1) IS Fr-sapuimmne S e |os TPHLGCa)  [is pr-nimElmal |13 S8 00C-TA) (1S TPHL (GEAB) |08 FT-MIREN Rl
o wmtin esiriaeon [ coan feamstinn Jioesornocan 16 FFCHECK s mupmies [ siroca |16 EFCHECK
l'rmsumuc-unilt.'d!'l' (GEA) 1T K ICHECK lﬂTH-IH}(‘-m] ITASIB GE-TAY  IT. i i7 e U0 SAST (GC-TA) I TE-NIOIT | 7 TRH (GO-E)
18 TPH (GC-BBY 1B SR T (GGC-TA) i rHraporoC s IR SSIT (00 TAY |00 Viecserer (BT 0T | 10 2008 300 THOC-22| 10 SHIT (GC-TA) 10T B FEDOR G- S
e T BT -S| 19 HIEANVY (GC-2A )] i AGRIRT R A ATy | 19 ST (G- TA) 19TV (CRC-RE | E9 HEAVY (GC-2A) 18 DR ERFTIGE . A AxF
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