£ 2] o e MECHANICAL DATA SHEET i

£1s PUBLIC COMPANY LIMITED , F032-21E401AB-MDS-001
| 1 Service of Unit : Graphite Heat Exchanger Item No.21-E401A/B
2] [5= Tube: | 1850 OD X  7200L mm Type : Vert, Connected In 1 Paralel 1 Series
3| [Exchange Arca [OF Required 7855 m? Actual 8245 m?

4 PERFORMANCE OF ONE UNIT
E: Fluid Allocation Shell Side Tube Side
| 6 | Fluid Name Low Pressure Steam / Condensate Concentrated phosphoric acid (2)
| 7 Fluid Quantity, Total kg/hr 28,740 (3 14,045,353

8 Vapor (In/Out) * ka/hr 28,740 (3) — — —_—
9| | Liquid kg/hr —— 28.740 14,045,353 14,045,353
E Steam kg/hr — — —— —

11 Water kg/hr’ — —— — —
—1.2_ Noncondensables kg/hr 0 — 0 S
__1:—3_ Temperature (In/Out) °C 111-131(4) 111-131 (4) 86 88.1
| 14]  |Density kg/m® 1.5 940 1762 1762
| 15| Viscosity CP 0.259 0.262 35.0 32.9
16| Molecular Weight, Vapor g/mol 18.01 — —— —— ]
17 Molecular Weight, Noncondensables — — — —

18 Specific Heat keal/(kg*°C) 1.0036 1.0034 0.5181 0.5181
E Thermal Conductivity keal/(hr'm*°C) 0.588 0.588 0.4 0.4

20 Latent Heat keallkg 530.42 ——— — —
211 [inlet Pressure kPa 49-179 (4) 99
22]  [Velocity (cal/ allow) mis 28.6 2.65
23| |Pressure Drop, Cal/ Allow kPa 6.08/10 51.88 /60
24 Fouling Coeffclency m?2°C/W 0.0002 0(5)

'2—5 Heat Exchanged . 15,280 kW L.M.T.D (CORRECTED) : Clean 24 °C , Fouled 4 °C
EE Transfer Rate : Service 799.9 keal/m? °C hr , Clean 839.6 kcal/me°C hr , Dirty 839.8 keal/m? °C hr
—27 CONSTRUCTION OF ONE SHELL Sketch (Bundle/Nozzle Orlentation)
28| No. Shell Side Tube Side 2

29| Design/Test Pressure kPaG 600/ FV 400/ FV T

| 30 Design Temperature °C 180 91 =

31 No Passes per Shell 1 1 INS
32| Corrosion Allowance mm 2 0
?:—3_ Connsctions In 1 [N3 28" #150RF (8) [Nt 56" #150 FF
E Size ,Rating Out 1[N4e 8 #I50RF (9) |[N2 56" #150 FF

35 and Facing P! 1|N5 1" #150RF —

36 Vent 1[nN8 1" #150RF
|| Shell Vent 1|Na 172" #150RF

a7 | Spare 1|N7 2" #150RF —
38 Relief Valve Conn. | 1 [N8 1 1/2" #150 RF —

39 Drain 2 {N10  1/2" #150 RF N11  1/2" #150 RF

40 Manhole 2 o M1,M2 24" #150 FF
—4_7_ _ {Tube No.: 733 OoD.: 51 mm Thk : 6.5 mm Length: 7200 mm. Pitch : 57.8 mm. Layout : Triangular
42 Tube Type : Plain/ Joint Material : Graphilor3 XBS
43| Shell Matl: A518 Gr.70 / SS316L (8) 10: 1822 mm. OD: 1850 mm.

44| Channel or Bonnet Mat'| : A516 Gr.70 + Rubber Lining (7) Type: removable
—112 Tubesheet Matl:  Graphilor 3 BS | Type : floaling at bottom/slationary at top
46 | Floaling Head Cover: — Impingement Plate : Mat}: — —

47 Baffles-Cross Mat'l : F Graphilor 3 Type : Single Segment %Cut (Diam) 45 Spacing(c/c) : 679 mm Inlet: 1768 mm
48 Supports-Tube Matl: — U-Bend ; -— Type : —

[49]  {Tie Rods Matl:  A183 Gr.B7 No.: 12 Diameter: 32 mm

50 Bypass Seal Arrangement e 1o ~ Tube-Tubesheet Joint: Cemented
E Expansion Joint : Sliding gasket

52 Rho-V2-inlet Nozzle — kg/m-S2 Bundle Entrance —  kg/m-¢? Bundle Exit - ka/m-s?

E:i_ Gaskets  Shell Side : PTFE Tube Side : PTFE
54 Code Requirements ASME Sec. VIIi Div.1 Lasted Edition TEMA Class R

55 Weight/Shell 29000 kg Filled with Water 50000 kg Bundle - kg
E_B— Remarks: 2
57 (1) Total heat exchanger surface was consideration 5% spare.
| 58 (2) Contains P205 : 52 %.503:4.5%.F: 0.8-1.1 %. Solids 6 % to 8 % (size 5-500 um) -
| 59 (3) Maximum steamn flow : 32300 kg/hr, Steam flow rates was consideration .
| 60 (4) Temperature & pressure of steam feed increased in relation with fouling built-up between washing cycles.

81 (5) Cleaning with acidic hot water after 4 days operating (estimated 0.0006 m? °C/W) - 2 washes per week.

E{ (6) Stainless steel (SS 316L) for 1 m length at lower shell end. - .

63 (7) CS with two laters of rubber lining ; 5mm hard (ebonite) and 5 mm soft (butyl).

64 (8) Steam Inlet have filled with a distribution chamber designd to prevent any direct impact of steam and dropplets on the tubes.
65| (9) Position and size of nozzle N4 have allowed to complete draining of condensate from shell bottom during operation. -
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16 l Safety valve - - Stegl _
Vanne de sureté 171/2-2" ANSI 150 ~ Acier
i5 | Blind flange ASTM SA312/240 INF EN 10204 31 1 SS. 316L _
Bride pleine 1/2" ANSI150 - - SS. 316l
Blind flange ASTM A105  [NF EN 10204 3.1 | A105
| 2 T Bide pleine 177 NS0 - B 05 26950
3 | Blind flonge ASTM SA312/240 |NF EN 10204 3.1 | SS. 316L .
Bride pleine 2" ANSI150 - - SS. 316
Special washer - NF EN 10204 2.2 | A283GiC
1 % Rondelle de serrage - - A2836rC 4.50552
Spring - NFEN 17221 31 | 500V4
] 0 Rt - 5 5004 41803
Spring_house drilled dia.26 - NE EN 10204 22 | Steel _
0| % T Bofier ressort peree dio%6 B Keier 43216—26
(entering ring ASTM AD16  [NF EN 10204 3.1 | ABI6GrI0
08 ! Anneau de centrage - - A5166r/70 3.47730
0 , Half 1ing ASTM_A105 NF EN 10204 31 [ A105 3 47749
Demi-bague - A105
Counter flange ASTM ATDS  [NF EN 10204 3.1 | Ai05
7 11 T conte bie - . 05 3.47748
Sliding gasket flange ASTM A105  |NF EN 10204 3.1 | AI05
% 11 T Biide de joint coulssont - - M5 3.47747
05 1 aned §ide inlte.rrpediu‘tel ﬂqnqe ASTM_MDS NF EN 10204 3.1 | A0S 3 47746
Bride intermédiaire cOté fixe - Al05
Shell ASTH 4516 - ASTM AOGINF EN 10204 3.1 | A1066rB-316L
T T Frvelope A - - M-ssteer | 192198
0 1 Floating side rubber lined header ASTMAS16/ASTHATO5|NF EN 10204 3.1 | A1066iB 1.32197
Couvercle c6té coulissant Ebonité ASTM A106 - A5166r70+A105 '
0 | Fixed side rubber lined header ASTMAS16/ASTMAI05(NF EN 10204 3.1 | A1066:B 132196
Couvercle coté fixe gbonité ASTM A106 - A516Gr70+A105 ’
Bundle ADM NF EN 10204 3.1 | GRAPHILOR BS
0 T T Faieens N - CRAPHILOR BS 1.32195
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u 7 Nut ASTM A194  NF EN 10204 3.1 | Al94 M Z[nc _
Ecrou HM24 - - A194 M Zinc
5 n Washer - NF EN 10204 2.2 | SZISR Z!nc _
Rondelle M4 - - S275R Zing
" 3 Tie-rod ASTM A193  |NF EN 10204 31 | A193B7 Zinc _
Tirant $24x1200 filete M24 50-50 - - A193B7 Zinc
" 3 Nut ASTM A194  |NF EN 10204 3.1 | A4 H Z!nc .
Ecrou HM16 - - AM94 H Zing
m 3 Washer - NF EN 10204 22 | S25R Zinc _
Rondelle M16 - - S2I5R Zin
% g [ readed stem ASTM A193  |NF EN 10204 3.1 | A19387 Zinc _
Tige filetee M16x400 - - A1938/7 Zinc
3 3 Nut ASTM A194  INF EN 10204 3.1 | A194 H Z!nc .
Ecrou HW20 - - A% H Zinc
3 3 Washer - NF EN 10204 2.2 | S275R ZI:ﬂC _
Rondelle M20 - - S2750R Zine
% 8 aneuqm stem ASTM A193  |NF EN 10204 3.1 | A193B7 Zin .
Tige filetee M20x280 - - A193B7 Zinc
3 " Nut ASTM A194 INF EN 10204 3.1 | A194 H Zinc _
Fcrou HM24 - - A% H Zine
3 1y |Hasher - NFEN 10204 22 | S275R Zinc .
Rondelle 24 - - SZI5R Zinc
3 5 Threaded stem ASTM A193  [NF EN 10204 3.1 | A193B7 Zin _
Tige filetee M24x760 - - A193B7 Zine
3 " Nut ASTM A184 NP EN 10204 3.1 | A194 M Z{nc : _
Ecrou HM16 - - A9 2H Zinc
3 1 Washer - NF EN 10204 22 | S275R Z!nc _
Rondelle Mi6 - - S2750R Zinc
30 5 Threm?ed stem ASTM A193 |NF EN 10204 3.0 | A193B7 Zinc .
Tige filetes M16x880 - - A19387 Zinc
% 14 Ga_sket - - PTFE
Joint tresse J0x6 2dq=2200 - - PTFE
Connection qasket - - PTFE+HAF 455
u ! Joint de raccordement 171/ - - PIFE+AF+5S 39914
Connection qasket - - PTFE+AF 4S5 ‘
% ) Joint de raccordement 1/2° - - PTFE+AF$SS 39915
Connection qasket - - PTFELAFESS
b ! Joint de raccordement 2" - - PTFEHAF 4S5 39900
2 i Protection pad $1900/1805x2 - - Asbestos free P
Plague de protection #1900/1805x2 - - Ashestos free P
Sliding qasket - - PTFE
B 8 i esse 20000 20580 - - PIFE 39699
2 58 Sliding qasket - - GRAPHITE
) Joint tresse 20520 1xlg=5800 - - GRAPHITE
o 6 Gosket - - PTIE
Joint tresse 40x6 1xlg=6000 - - PTFE
2 14 Gqsket - - PTFE
' Joint tresse 30x6 2xg=5/00 - - PTFE
ltem Nr | Designation Norme Certificate | Material Drawing
Rep. Nb | Designation Norme Certificat Matiére Plan
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Impact recorder -

61 1 — 39992
Detecteur de chocs - »
MERSEN's name plate - - Stain. steel 304

0 1 1 [ Plogue didentic HERSEN - - e 04 39473

57 gy | Screw Che MB-25 - NFEW 10204 3.1 | SS 304 .
Vis CHc MB-25 - - lnox 304

56 8 Nut ASTM A194  [NF EN 10204 31 | Al%4 M Z[nc _
Ecrou HM30 - - A194 H Zinc

56 80 Washer - NFEN 10204 2.2 | S275R Zinc .
Rondelle M30 - - S275R Zinc

54 m Threaded stem ASTM A193  [NF EN 10204 3.1 | A19387 Zinc _
Tige filetee M30x210 - - 419387 Zinc

53 8 Nut ASTM A194 |NF EN 10204 3.1 | A194 2H Zinc _
Ecrou HM12 - - Al94 2H Zinc

5 8 Washer - NF EN 10204 2.2 | S27T5R Zinc B
Rondelle Mi2 - - S2I5R Zine

54 4 Threaded stem ASTM A183  [NF EN 10204 3.1 | A193B7 Zinc .
Tige filetea M12x80 - - A193B7 Zin

5 % Nut ASTM AT94  |NF EN 10204 3.4 | A9 H Zinc .
Ecrou HM12 - - A194 2H Zinc

m 2% Washer - NFEN 10204 2.2 | SZI50R Zinc _
Rondelle M12 - - S2I50R Zine

m y Threaded stem ASTM A193  |NF EN 10204 3.1 | A19387 Zinc _
Tige filetee M12x65 - - A19387 Zinc

9 g Nut ASTM A194  |NF EN 10204 3.1 | A194 2H Zinc _
Ecrou HM16 - - A194 2 Zinc

I g L Masher - NF EN 10204 2.2 | S275R Zinc .
Rondelle M16 - - S275R Zinc

5 4 Threaded stem ASTM A193 |NF EN 10204 3.1 | A193B7 Zin _
Tige filetee M16x100 - - A19387 Zinc

ltem Nr_iDesignation Norme Certificate [ Material Drawing
Rep. Nb | Designation Norme Certificat Matiére Plan
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5 3 Nt ASTM A194  INF EN 10204 3.1 | A194 2H Z[nc _
Ecrou HM30 - - A194 2 Zinc

55 8 Washer - NEEN 10204 2.2 | SZ75R Z]nc _
Rondelle K30 - - S275R Zine

5 4 Threaded stem ASTM A193  |NF EN 10204 3.1 | AI93B7 Zinc _
Tige filetee M30x210 - - 419387 Zinc

53 4 Nut ASTM A194 INF EN 10204 3.1 | M9 H Zinc .
Ecrou HM12 - - Ai94 2H Zinc

5 4 Washer - NF EN 10204 2.2 | SZ75R Zinc _
Rondelle M12 - - SYI5R Tine

51 9 Threaded stem ASTM A193  [NF EN 10204 31 | A19387 Zinc _
Tige filetee M12x80 - - A193B7 Zinc

n 4 Nut ASTM A194  |NF EN 10204 3.1 | Al194 2H Zin _
Ecrou HM12 - - AM94 H Zing

5 4 Washer - NFEN 10204 22 | S25R Z[nc . _
Rondelle Mi2 - - S2I5IR Zine

m 9 Threaded stem ASTM A193 NP EN 10204 3. | A19387 Zinc .
Tige filstee M12x65 - - A19387 Zinc

" i Nut ASTM Ai94  |NF EN 10204 31 | A194 2H Zinc _
Ecrou HM16 - - A194 H Zinc

m 4 Washer - NF EN 10204 2.2 | S2/5R Zin _
Rondelle Mi6 - - STI5R Zinc

5 9 Threaded stem ASTM A193  |NF EN 10204 3.1 | A19387 Zinc _
Tige filetee M16x100 - - A193B7 Zin
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2% 88 Gosket - - PTFE
Joint fresse 30x6 4xlq=2200 - - PTFE
Connection qasket - - PTFE+AFSS

u ! Joint de raccordement 171/2 - - PTFE+AF+SS 39914
Connection qasket - - PTFE+AF+SS

5 b Joint de raccordement 1/2° - - PTFEHAFESS 39915
Connection qasket - - PTFEHAF4SS

E 2 Joint de raccordement 2" - - PTFE+AF+SS 39900

" ) Protection pad #1900/1805x2 - - Ashestos freg P
Plague de protection #1900,/1805x2 - - Asbestos free P
Sliding qasket - - PTHE

5 L2 Joint fresse 20x20 4xlq=5800 - - PTFE 39699

2 6 Sliding qaskef - - GRAPHITE

"~ | Jdoint tresse 20x20 24ig=5800 - - GRAPHITE

o 1 Gu.sket - - PIFE
Joint tresse 40x6 2xg=6000 - - PTFE
Gusket - - PTFE

0| 28 [ i trese 3046 4o=5700 - _ PIFE
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ltem Nr | Designation Norme Certificate | Material Drawing
Rep. Nb | Designgtion Norme Certificat Matiére Plan
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