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5 - PARTS DATA

. 5.1 Equipment data sheets

For CE 603 D5-FF-22-26-8481
For CE 607 D5-FF-22-26-8482
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i . Job HNe. j
2 | Customer  EIF PETROLEU™M  JoRAE /g Reference No. Sog 038
3 | Address Pea¥&eY - FROY (NTEGRATION on TeP) ‘ Proposal Mo o
4 | Plant Localion TPl . TAODULE 15 Dote /6. 02. 9% Rov, Z
' 5 | Service of Unit FAOY oiL  IMLET  HKEUTER : Jdtem No,  (CE GDE
6 | Slzo  240x 4LGpo - Type AT L) (Hor/ Vowert) - Connected In -~ Paralivi .. Sarlas
"7 | SurfsUnlt iz, m* <t vt shells/Unlt - Suct/Shell 122,15 > ()
B . PERFORMANCE OQF ONE UNIT yeat(«&l CASE  YEAR - 199 F .
9 | Fiuld Allocatipn Shell Side Tube Slde
10 | Fluid Mame : : PEOTIALLY STASLUAED (dUlE O Soh TEG S .
;11 | Fluld Quantity, Total ka fi 309 2488 ) 783
E 12 Vapar (M/Gu!)r e £h - 62 02.6 90156 __ ) A
L Llauld  yee, 3 ° L ke Kb 253 06] 250248 2838F tA3B8E -
S Steam kr; /4 49 11e I )
- Water Ky /h 43 853 59330 -
16 | 7+ Noncondensable W /h 5 28 :
17 | Temperature {In/0ut) w C. . 41 4 65,8 [§5e) 120
18 jpe"él{ic Gravity LA bo frn? Rzo.4 [/ 14,877 RI&: ‘/IQ"‘DU@ Anc. b 9 62;;
19 | Viscosity, tlquld 10, Cpi 3.621 so0uy | 2. 838/ 000k | 0:254° 0.5654
20 | Molecular Welght, Vapor LRy 24 54 .
21 | Molecular Welght, Nancohdensable i
22| Specific Heat L /v KTAKe “C | 2,394 2980 | 2, 4788/ 2,013 442113 3, 8934
23 ‘Therma! Conductivity L/Y " w /%' | 01527 /po3Y 0:/434 /0,032 & @ 51%) 2.35095 _
4 | Latent Heat ) . -
t Inlet Pressure Bag A . 155 N : iz
\ Velacity JS AN : 2.20
27 Lressure Drop, Allaw./Calc. RAd 9,5 / 0, 4¢ 2.0 / 41
28 | Fouling Resistance (Min.) e 2w ~ 0,p00528 S,000 352
29 | Meat Exchanged c 41 ey 1 MTD (Corrected) i VR
30 1 Tronsfer Rate, Service 4729 wimboc Clean BRI W /imtie
31 COMNSTRUCTION OF ONE SHELL Sketch {Bundle/Nozzle Orlentation}
L3z Shell_Side Tube Sids 4 , ;/’
33 | Deslgn/Test Pressure i@ 18.5 1 E4 {};_5___5 281 HE& e
24 ‘ Dasign Termperature K ~ 29 /ws | _:2 o /2 0% T L_U i
3 fio. Passes per Shell 1 8 - :
35‘I Corrgsion Allowance mr;:«_w»w 2 I (C @
i 37 } Connactions in o~ 127 voo ¥ gf i _500 il RFE ILT .
. 38 Size & Qut i3 ¥ 100 % l - 300}‘ qF ,fv‘"* R
3% |~ Rating intermediate -
20| Tube No. 2| & U 0D 19,05 wa Thk LS i Length Aigoom,mch 254 : £+ 90 . é
414§ Tuhe Type S EANLESS Malerizal i .
42| Sheil €. § 10 2480 ey OO Shell Caver ¢ < (integ.) (Frerrres.)
43| Channel or Bonnet 316L . 7 T Channel Cower _ e L
44 1 Tubesheet-Stationacy K14 L ' Tubesheet-Fluating ’
45 | Floating Heod Cover e Impingement Proteclion ¢ R4 L
46| Zaitles-Crass  J(f 4 Type houblh SEE T, VELT % Cut (Diam /) 3¢ f Spaclng: c/c 371y Inlet F0Q A;
. T4 Bafffes-Long i ) Szzal Type
. 48| Supports.Tuba FIT9a U-Bend 1’?.\ Type
{ 491 Bypass Seal Arrongement 7 PARS ™Minle Tube-Tubeshest Jolnt \WELDED
!; 50| Expansion Joint Type
i 51 avi-inlet Nozzle 6334 W0 [ <> Bundle Entrance . Bundle Exit
| 52| Gaskets-Shell Side Tube Side
i 53 -Flosting Head
{54 Code Requirements 2¢ SCog AT A . TEMA Class R -
i 55| weignt/Shel L5 Filled with ¥ater S5 865 Bundie ZF o0 {\V’q’ﬁ\)
i 55| Remacks(l) U BEWDS ARE NCLURED ) WEAT TAANSFER SURFACT , Q_L_MURFA{C 2EQNRED :
PUOST AN mEvbe ARE ) BoplRonTal FLANE. PPOVINE  STIFEENEQS nu. UUTER 1) BEULS
PSSy MAxL €O ConImwT 5 (-5 Je HQLE . ,
581 % | Voo, wh yukes 5-05,. 9% @ % PRE: ‘qu\p Line, 33 aud 5159 ‘\-iﬁi
€01 4 Ve, waprias 20-06.93 | qLE s 10:8&.94'
6113 | tsmuEy aq A le.03, 93| P &
.72 new d oF ¢ugnt sPse, (7£.02.831 wt.¢ (-
REV] DescliPTioN DATE By cok APE’ ?37 06t Fo-o
z |Mb WAWES i1,3¢, Lo, 11.5.91% T P & . -
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HEAT EXCHANGER SPECIFICATION SHEET S

1 Job No. KT
2 | Customer ELE PETMoLE ™ NoRas s _Reference Mo, <AE pin |
3 | Address ProTeeT  EROY . INTEARATION' oV T¢P 2 Prapasal Mo, [
4 | Plant Location Tl 2 . MM onULE 3T Dato 24. 02,07 Rav, "L i
5 Service of Unit FRoY oih.  DIET  HEATER em No, <& &o¥
6 [Sixa Tho vy l{éOO Typos ABE U (Har /Vest) Connecled In  — Parallel — Serleg
7 | Surt/Unit 122 m* i © . Shelis/Unit Surf/Shell [ 72 Z tmt

R: PERFORMANMNCE OF ONE UNIT 3BED6N 24 SF YEAR 26580
9 | Fluld Allocatlon Shell Side Tube Slde’

10 | Fluld Name PA ALY  STABILLIZED CAUDE aiL 30'%h TEq

11 | Fluld Quantity, Total 1@ [ 3721 568, A2 402 )

12 Vapor {in/0Out) kqf /h - 73,3

13 Liguld  j¢ | k'Sﬁ/h 122 336, (22352, 4 43 172 43 1392

14 Steam ko 7k - 5

15 Water Ko /h 199692.3 1995876

16 Moncondensable ’ i

17 | Temperature {(in/Out) e 49,6 5a

Speclflc Gravity | sy Kq /3 91 /- Zok. 6 /1330 |

19 | Viscosity, Uiquld /. T cel gty s . 15,79 / p.0ilS | . |

20 | Molecular Welght Vapor — 72 173 o 'L

21 { Molecular Welght, Non:ondansabi - AT T \

22 | Speclllc Heat | /v K¥/kq e’ | 3.4T03/ - 34094 /2, 182 Ef

23 | Thermal Conductivity |y w /m,;!c‘ 023} /- 0, 321872 /0,0347 7 :

24 |- Latent Heat . :
25 | Infet Pressure BAL A 11;,5 !
26 | Veloeity v /S B e L. le 21 w‘
27 | Pressure Drop, Allow./Calc. ' o, §' ..Q‘;;/ACE 6,194 2.0 / .48 |
28 | Fouling Resistance (Min) L TAAY, Onn0 51R oo 387,

.29 | 'Heat Exchanged 7 882, Kuw " MTD {Corrected) 95,9 e ) 4

30 | Transfer Rate, Service 2567w fim oc Clean {Z 9 W fimtre s
CONSTRUCTION OF ONE SHELL Sketch (Bundle/Morxzle Orlentation)
32 Shell Side Tube Side |
33 | Design/Test Pressure 7 o/ h o
34 |} Design Temperature
351 No. Passes ?}er Shell STE Foll1 o :(__
36 | Corroslon Allowance .
37 | Connectionsg in -
s Slze & Out
39 Rating Intermediate B _
40 | Tube Mo. oD Thk (Min/Avg) /’ ; Length Pitch -a- 30 & 60 B~ 90 ©- 45
41| Tuba Type ) '\ /Mnlerlal )
42 | Sheit D oo * /7 TUshett cover (Integ.) (Remov.)
43 1 Channel or Bonnet // \ \U 4 Channel Cover
44 ! Tubesheet-Stationary AN Tubesheet-Fluating
45 | Fleating Head Cover, ‘(\ Impingemnt Protection
46| Baffles-Cross T/)/;/)p- / % Cut (Diam /Area) Spaclng: ¢/¢ Inlet
47 | Eaffles-lLong /( (2 Seal Typa
48 | Supports-Tube T v U.Bend Type
49 | Bypass Seal Arrangement () Tube-Tubesheet Jolnt
501 Expansion Jlolint . Type
G111 pvf-inlet MNoxzie T2 WL Ko /v s Bundle Entrance Bundle Exit
52 | Gaskets-Shell Side i Tube Side
53 ~Floating Head
54 | Code Requirements TEMA Class .
55 | Welght/Shell Filled with Water Bundie
56| Remarks  cAlcurATED  oUERDESIGN 88
57 ) N -
58[6 [rob, Licke 19 3053 Tk A4l [ Ay
591 5 | HOD. N, TaES 0305 Tcd a2 () 4= —
60| 4 | fu. Folio 4 ro-ob [ TP | phy % P (2]
611 3 | Rey. Folio{ lo.04,.9% 1 Tf LV \N"/
-Z |Rsv. 3 oF ciy@nT SPEC, (26.07.931 T cf Ll | Sgr b leot
REV| DesckiPTION DATE i cHK Aee FoLiO
— 9206 |
CE.GOY 7
EQU‘THERM (Deg\ﬁlchiﬁ YEAR Zooo) W2 9Pec. P37 06]. Ctul‘ L >
i i e e E P et /Zf

fa
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HEAT

EXCHANGER SPECIFICATIU

UnN SHERT
1l : Job No. ‘ﬁ
2 | Customer ELFE PetRolsum™ NoRes A/S Reference No. 8§00 F 0% 3
3 | Address Proposal No.
4 | Plant Locatlon TCP2. T™AS SROY TiE W Date 26.02. 9% Rov, 2
5 | Service of Unit faoy ol INLET WEATER temm No. CE. GOR
61Size Thpn e 4600 L Typs AE L (Hor /Yert) Connected In — Porallel - Serles
7 | Surf/Unlt {22 1+ vy - Shelis/unit i Surf/Shell | otz Y
B PERFORMANCE OF ONE UNIT A58 START UP VEAR 2 OOO
9 ! Fiuld Allocation Shell Side Tube Side
10 | Fluld Name STABILIREDY  CARUDE oll~ 0%k TEG
11 | Fluid Quantlty, Total i /R 3¢ on) n 8z 91l
12 Vapor (In/Qut) - g2, 8
13 Liquid 3620% 2612Y4.2 g2 914 82 314
14 Steam - 112
15 Water 59 834 t9R22. 8
18 Noncondensable '
17 | Temperature (In/Qut) e L 66| 1Ro 120
18 | Specific Gravity L /v . wa /v ahg bl s 249, /
19 | Viscosity, Uquld L /v cpl 4l.06) / 14, 043/ ) A
20 | Molecular Welght, Vapor 77;2_()563 "gi;o} . ~
21 | Molecular Welght, Noncondensable . f EE ol 4. i
22 | Speclfic Heat L /v kT /¥ 0. 13,3803 / 3 486 / \7 /L]
23 | Thermal Conduclivity L/l W /in™C . |0,32 637 2, 3188/
24 | Latent Heat ’ Ny - v -
25 | inlet Pressure BAn AL (55 ik N
26 | Velocity vin ) § - ol 6 2.3k j{:{;
27 | Pressure Drap, Allow./Calc. \Bp;{?\ 0.5 / 0,03 2 / .56 &5
28 | Fouling Reslstance (Min.) T W 0: 000R7 R 0. 000352
29 | Heat Exchanged . CLoo Kk + MTD (Corrected) \fl\”.‘,’.,? % e
3071 Transfer Rate, Service 425 Clean :{- 5w [t :
31 CONSTRUCTION OF ONE SHELL B [ sketch (Bundle/Norzle Orientation)
32 [ Shell Side ! Tube Side
33| Design/Test Pressure : / . /
34 | Design Temperature
35 ] Mo. Passes pi';:r Shell .
36 | Corroslon Allowance e o ,
37 | Connections In’ . - f\\ N a
38 Slze & out -V
39 Rating Intermedlate I SN '
40 | Tube No. [e] 0] Thk (Min/Avg) ; Length \\\‘/ Pitch . G- 30 & 60 &+ 890 ©- 45
41| Tube Type . - / Material 3
42 | Shell D co | shamgdver (Integ.) (Remov.)|
43| Channel or HBonnet e Ch&m{nl Cover i
44 | Tubesheet-Stationary e ubesheet-Floating
451 Floating Head Cover e Implngement Prolection
46| Baff{les-Cross Type / \(, % Cut (Diam /Ares) Spacing: ¢/c inlel
47 | Bafiles-Long s 2 \< ¥  Seal Type
: 48 | Supports-Tube Lf‘?fe_n?; ¥ i Type
3 49| Bypass Seal Arrangement ,/ Ve Tube-Tubesheet Joint
! ~ 50| Expansion Jolnt . -’ s Type
: 511 pvi-inlet Nozzle Bundie Entronce Bundip Exit
\ 52| Gaskets-Shell Side / Tube Side
‘; 53 -Floating Head < o
! 541 Code Reguirements " TEMA Class .
1 55| Weight/Shell Filled with Water Bundie
1 86| Remarks (1} Flow RATES DETEQHINED %Y PERFORMAMCES oF B dANAER THE TEHAERATURES
S 571 pEang  IMPRED. . ) B
l 581 6 | vlop, Fetey i @2 11,0593 ] TP C e
. 53] 5 | nep. g Tuees 03.05.93] P D £
-0 4]t mue 4 n.04.93 =P Lleda s - (¢
"ol 2| ey, Yoo 1 1. 05.9% ¥ p ?‘ZL/*" na \J
2 1R6Yi 3 oF cLiEenT sere, [7zep83 { c? CHf 4 FoLIO
~~~~~ REV] DEScMIPTION DATE | &Y CHK il P370¢1
_ A CE 607 LY
EQUITHERM Cng‘Qy_\)P NEAR 100c>) ) N J:PEC;,- 32061-CE5‘37 /‘
— S— . -t S Th Tl
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FROBLEW DESCRIPTION-PY2041 ELF NORGR TCPZ YEAR 1997 - i CASE-CES07.3 }

esFLOY IHDUCED VIBRATION RMALYSTS {LEVEL 1.00)wx 2-PHASE MIX. SHELLSIDE

0f LOG DECKEMENT 0.1000 AYIAL STRESS LOADING LRURE: 1Y)

07 BETA 2.711  ADOED HASS FACTOR 72,4733 ~---nn POSITION 1N FUNBLE----~
THLET CENTER  U-BEMD
03 LENGTH FOR NATURAL FREGUENCY 1) 1,040 B.740 2057
04 LEMGTH/TEHA HARINUN SRaN {3 0,494 0.485 {.097¢
5 HUMBER OF GPANS ' {--] b 7 l
06 TURE HATURAL FREGUENCY M1 TR T 5,55
47 SHELL ACOUSTIC FREGUENCY {41 —— - -
- FLOW VELOCITIES - - - -~ - - -~
03 WINBOW PARSLLEL YELOCITY 14/8) 1.72 1.92 2.13
09 RUNDLE CROSSELOW YELOCITY {#/51 3,97 2,02 1,50
{4 BUNDLE/SHELL YELOCITY (47s) 0,40 0.83 0,44
- FLUIDELASTIC INSTARILITY CHECY - -
11 BAFFLE TIP CROBS YELOCITY {#/3} .81 1,13 1,33
12 SVERAGE CROSSFLOY YELOCITY  (H/S) 0.97 2.02 1,50
13 CRITICAL VELBCITY 14/3) 7.48 2,80 2,91
-~ = KCOUSTIC VIRRATION CHECK - - ~ ~ -
-~ |4 YORTEX SHEDDING RATID {-- — e -
|15 TURBULENT BUFFETING RATID {--) - — -
- TUBE YIRRATION CHECK =~ ~ - - - - , )
14 YORTEY SHEDDING 9ATI (==} 0,313 60,5638 0,574%
17 TURRULENT BUFFETING RATID {--) ——- e -
13 PERALLEL FLOW AMPLITURE M 0.004 0,008 0,116
19 CROSSFLOY ANPLITUDE () 0. 100 0,449 3.873
26 TUSE BAP i) 6,300 §.300 5300
7t CROSSFLOY RHO-Y-50 {K8/1-52 361, 1445, 799.
- DAHAGE HUHBER CHECE - - = - - - -
22 BAFFLE DANAGE HUMEER - 00477 0.0905  0.3957¢
75 COLLISION DAMAGE HUMBER f==1 0.0357 00325 L0938k

74 CRITICAL DAWAGE MUMBER LIMIT  {--). 4.2871 0,2830 02799
25 RHO/SSHERTINUY (LBEs, 5FT8E-2,5HREEG 8.2455 8.0135  7.833%1

BUNDLE PARAMETERS AT HOIZLES ENTRANCE EXTT

25 THPIHGEMENT PLATE YES -

27 FLOW AREA (RESC) {2} 2.0720 {.0a83

28 VELOCITY  {VERD) {H/5) .09 3.2

29 RHO-Y-88  {RY2E} {KE/H-52) 3583, 3931,

30 TERA B SHELL WITH VERT DgL. BEB., BAFFLES AND  U-T BUNDLE
3t

X PLAIN 316 5, STL TUBES 19,1000 DIAHETER (W) 70 DEGREZ LAYOUT
33 PITCH RATIO  (.330

+ FREQUENCY RATIOS ARE HASED UFON LOWEST NATURAL OR ACOUSTIC FREQUENCY
OHITTIHG THE U-BERD. CALCULATIONS ASSUHE ND IHTERMEDIATE SUPPORTS

HOTE -~ U-BEND EXCEEDS THE TEMA

HAXTH H SPAN, CONSIDER AODING
STIFFNESS TO THE U-REND REGION

g

&
%?:r}

3o \eo 3’ 55/}Cif3

£
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B INAL RESULTS: PROBLEN DESCRIPTION-F9206] ELF NGRGE TCPZ YEAR 1997 - fCASE:CEéﬂ?,SE

FATING CASE HULTIPARS FLDY IN & T.E.M.A.  AEU  SHELL WITH DOUBLE-SEG. BAFFLES ALT. SOLY.-:¢
kerk PROCESS DATA #iv COLD SHELLSIDE HOT TUBESILE ek SHELLSIDE PERFOFHANCE zers

01 FLUTD NAME CRURE TEG3(L 01 HOH, VEL, X-FLOW/WINDO 0757 6.8l

42 FLUID CORDITION 2-PHASE HIY, SENS. LIGUID 02 FILH COEF, Y-FLOW/WINUGOW 2042.7/ 203%.%

03 TOTAL FLOYW RATE {¥G/5) B3, 503 20,774 O3 FLOW FEACTIONS  FOR HEAT TRANSFER= 0.743
4 A=0,004  B=0.4638 C=0.031 E=0.033 F=0.290

04 TEHPERATURE, IN/OUT (DEG ) 41,47 &5.8  IBGLG S 1200

05 TERPERATURE, AVERRAGE/SKIN (DEG D) 53.87  89.4  150.,0/ 1438 #xxx SHELLSIDE HEAT TRANGFER CORRECTIONS zres

05 PRESSURE, INLET/AVERAGE {KFAT  1550.97 1525.90 0.0/ 6.0 05 TOTAL BETA  GAMMR  EHD FIH

0 0,932 0.995 064 0,934 L1040
el

7 ER 30,00 140,677 130.00
8 vt

ESSURE DROP, TOTAL/ALLOM (KPR} 45,72
L0 0

72/

CITY, CALE. /WA, pLLOH (A/5) 4,85/ Q.00 220 4.0 $%¢% PREGSURE DROFS #:¥x  {PERCENT TOTAL DP)

07 HIND 47.62 ROTZLE  SHELL 1047/ 9.78

49 FILK COEF {SaF.FACT) (H/HZ-E) 441,77 (0,750 10099.28 {1000 OB EWD 1.4 {DWOUT) TURE Q8% 037

10 FOULING HESISTANCE {h2-CAd 0. 00083 0. 00035 .

reee W7, PRRAMETERS #¢se  BHELL  TURE

{1 DENSITY {6/H3) §22.8380 F34.4736 49 WELL CORRECTION 1,058 4984

17 THERMAL CONMDUCTIVITY (HH-D) 0. 14935 4,5113 10 PRARDTL KO, 0.5 2.9
{3 SPECIFIL HEAT CAPACITY HARAE Y 12,4373 43,0521 $1 AVERAGE REYNOLDR HD. 6977 87778

14 VISCOSITY AT AVERRGE TENP  (HPA-S) 305343 4, 37055 12 RUNDLE INLET REVNOLDS NO. 10958 124581

2,00782 0,40217 13 BUMDLE OUTLET REYHOLDS HO. 15151 57558

15 Y15C081TY AT SKIN TENF {HPA-5)

DR rext DYERALL PERFORNANCE DATA rees

RS 16 TOTAL HEAT DUTY REBUIRED (HEGABATTS) 3.413081 srer THERHAL RESISTAMCES #xer {PCT. OVERALL)
LemTev s |7 EFFECTIVE HTD, CLHTDIOFIIDELTA) = (DE6 C) 25.2800.97)1L.0M= 924 15 SHELL TURE  FOULING  HETAL  OVER D5 -

{8 F FACTOR={ TUB")( AFFLER) (F/G) HHOT/COLD ={0, 972) (1, 000M 4L 06 {0,997 16 3708 6.4 50,98 5,53 11,891

19 QYERALL COEF, REGD/CLEAN/ACTUAL (B/H2-C) §77.8271090.53/ 533,84 17 TOTAL FOULING RESISTANCE 0.000958

18 DIFFERENTIAL RESISTAKCE 4, 000222

teer CONSTRUCTION INFORKATION 2z

20 HO. SHELLS GERIS § PARALLEL | TOTAL SURFACE AREA {2} 128 - :
2] HO, PASSES SHELL f TUBE 8 EFF, SURF. ARER {H2/SHELL) 2.8 erde SHELL HOZILE THFO. ®iex IRLET QUTLET -
27 BHELL 1.D. (i) FA0.000 TEHA SHELL TYPE E REAR HEAD U-T 19 INSIDE BIAWETER e} 189.1  23%.%1 -
20 VELOCITY TR 33 4y
23 BAFFLE TYPE YERT DEL, 5EG. NGO, CROBRPASSES/SHELL PASS 12 21 DENSITY {KB/HST 393,200 313,802
. 2 CEWTRAL SPACING  fHM)  350.000 EAFFLE CUT {PLT, BI&) 26,50 22 HOIILE R-¥- SQ (K6/%-521 4334 5458
:: 25 IHLET SPACIHG i) 590,000 ﬁUT RRER{PCTIIY 41.8 2) 42,3 3} 0.9 23 SHELL ENT. R-V-50 {KG/H-821 3883 343
2b QUTLET .SPACING (M) 516,000 CUT HETGHT FROM CENTER LIHE U 24 HETGHT LHDEﬁ HOTILE M) 940 740
27 BRFFLE THICKRESS (BN 7,937 POS-1} 173,27y 1224 %) 4.0 :
tr TURE NOZZILES (RADIAL) #+  IMLET OUTLEY
78 PRIRZ SEAL STRIPS 2 TOT.TUBESHEET(MM) 110.0 TMPINSEMENT PLATE YES 25 INSIDE DIAHETER ) 1 LA 1500
19 F-STREAR SEAL RODS {HW) 19,100 ®G. &  PCY.TUBES REM. (HOTH) 15.38 26 VELOCITY (ﬂlS} Y 225
27 DENSITY {KG/H3) 974 762,973
30 TUBE TYRE PLAIN TURECOUNT PER SHELL A%2
31 QVERALL LENGTH {H) 4,841 TUEE PITCH () 25,3999 ers¥ DIAMETRAL CLEARAMCES wex
32 CFFECTIVE LENGTH M) 4,751 GUTSIDE DIAKETER (HR) 19,100 28 BAFFLE-TO-SHELL {H 4, 0996
33 LAYOUT ANGLE (DEG) 90 INSIDE DIAHETER (KM} 15,800 29 BUNDLE-TO-SHELL {HH) 12,7000
34 FITCH RATID 1,330 SURFACE ARER RATIO {DUT/IN 1209 30 TURE-TO-BAFFLEHOLE ") 0, 4000
35 31 MULTILSER. BAFFLE QUERLAP (M) 0,609
3a WEIGHT ESTINATIGN {RG/SHELL)  DRY 4508 HET a901 32

*e¢ WARHING HESSAGES ¥ 'Zig;:)

HOTE - THE PHYSICAL PROPERTIES FOR THE COLD FLUID GHOWN @M LINES it

THROUGH 15 ON THE LEFT SIDE OF THE FIMAL RESULTS PRINTOUT &RE FOR [ctﬁhglq
THE LIOUID PHASE ONLY. € H[
ﬂ% ~3L}<s 5} 2

gce le™ gk\—{

14 FOULING LAYER (W) 0, 00000 G.00000 -
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START-UP YEAR 2000

SFINRL RESULTS:  PROBLEN DESCTIPTION-F9704 ELF HORGE TCP2 STERT-UP YAR 2006 ,j;ji_f§jzf§_d
RATING CASE WULTIPASS FLOW IN A T.EM.A.  AEL  SHELL WITH ODOUBLE-EG. BAFFLES ALT, SOLN.-e:
reex PROCESS DATA ¥xix COLD SHELLZIZE  HOT TUBESIDE srer SHELLSIDE PERFORNANCE wres

o1 FLUID RAME CRUDE TEELY 01 NBH, YEL,  X-FLOW/WINGON 0,71 0,73

67 FLUTD CONDITION SENS, LIDUID  5EMS. LIDUID 02 FILK COEF, I-FLON/WINDOY  1004.07 1608.3

03 TOTAL FLOW RETE 1¥8/5) 24,478 27343703 FLau FRACTIGNS  FOR MCAT TRANSFIR= 0,577
08 A=0.003 Be0.443 C=0.009 £=0.833 F=0.51)

04 TENPERATURE IHIGBT IDEG 0 5.1/ A% 136.0 7 190.0

95 TENFERATURE, MWERAGE/SKIH  4DEG ©) 35,8/ 93.6  150.0/ 1845  #e¢ SHELLSIDE HEAT TRANSFER CORRECTIONZ #ree

fi5 PRESSURE, INLET/AVERAGE wesl 1550.07 1532.5 Ay 6e 05 TATAL BETA GAMMA END FIN
6 D905 0,905 L0000 00950 1000

47 PREGBURE DRDP, TOTAL/ALLOM KPRl 2,877 3500 155,287 130.00
a8 YeLOCITY, € LL /HEE.ALLOR {i/5) (U L.Y G.&U 2,347 440 tirt FRESSURE DROPS wzs  (PERCENT TOTAL IF)
: a7 $IRE 39,56 HOIZILE  SHELL 12,457 700
43 FILK COEF {58F.FACTY HAHZ-CH 324,40 1095 JOBS3.8L LL0) 3 BMD 217 {IH/OUT) TUEE 63/ .38
{4 FOULING RESISTANCE {H2-C/ 0, 40054 {1, QU035
texe H, T, PARRAETERS #£:e BHELL  TUEE
11 DENSITY KBiH3 894.957¢ 331,4737 09 WAL CORRECTION LSS 0,988
12 THERHAL COHBHCTIMITY (/-0 3355 GLSHE 10 PRENDTL HO. 2589 9
{3 SPECIFIC HEAT CAPRCITY  II/KG-D) 34307 3,0521 {1 AVERABE REVNOLDS M0, 145 73848
14 VISCOSITY AT AYERRBE TEWF  (HPR-S) %, (A0 G,37056 12 BUNDLE I¥LET REYHOLRS KO, 77133873
15 YISCOSITY AT SKIN TEHP  (HPA-5) 16, 14872 0,39837 13 BUMOLE OUTLET SEYHOLDS WO 242 b08%Y
14 FOULING LAYER (i} 4, 00000 0, 00000

e¥ed OYERALL PERFURHANCE DATA 2asz

15 TOTAL HEART DUTY RERUIRED {HEBRWATTS) 5, 00053 sret THEANAL RESISTANCES #ees {PLY, QVERALL)
{7 EFFECTIVE MTE, (LHTDMFM(DELTAY = (DEG O3 114.39(0.95100.9%)= {07.7 15 SHELL  TUBE  FOULING  HETAL  OYER DES
18 F FACTUR=€TUBE}(EQFFLES)(F/G)iHDTfCBLB)=iG,?52lil.OGQ}{I.GGG}(O.999) 15 G066 1,73 402 4,302 -0, 543
{5 OVERRLL EOEF, READ/CLEAN/ACTURL (H/H2-CH 419,18/ 653.847 417,65 17 TDTﬁL FOULING RESISTANCE .000764
18 DIFFERENTIAL RESISTANCE -{, 40g01 !
eek CONSTRUCTION IHFORHATION #x:x
20 WO, BHELLS SERIES | PARALLEL { TOTAL SURFACE AREA {62} 126 :
- 21 0. PASSES SHELL  { TUBE 3 EFF. SURF. AREA  {MZ/SHELL) {22.% 3222 ~H€Li HOZILE INFQ. #22x INLET OUTLET
22 SHELL 1.D. (Hil} 730,000 TEMA SHELL TYFE £ REAR READ U-T 19 INGIDE DIAMETER (MY 2330 289
20 VELOCTTY {H/5) 043 .43
25 BRFFLE TYPE YERT DBL. SEG. NO. CROSSPASSCS/SHELL PASS 2 21 DEHSITY {RB/H3) 945,740 843,974
24 CENTRAL SPACING  6HM) 570,000 BAFFLE CUT {PCT. DIA) 26,50 22 NOTILE R-V-3d IKG/H-52) 174 154
25 THLET SPRCINE (i) 700,000 CUT AREAIPCTHIY 42.0 20 44.4 3 0.0 23 SHELL ENT. F ¥-50 {(XG/4-50) 174 125
76 QUTLET SPaCING (M) 505.20%  CUT HEIGHT FROK CENTER LINE  {H 24 HEIGHT UNDER ®OIZLE {1H) g7.0 @4
27 BAFFLE THICKHESS (M) 7,937 ROS-1Y 1752l 1292 3) (U
k8 TURE HOIILER (RADIALY =¢ IﬂLET OUTLcT
23 PAIRS SEAL STRIPS 2 TOT.TUBESHEET(MMY 110.0 IMPIMGEMENT PLETE YES 25 IHSIDE DIAHETER MMy 152, A
29 F-STREAN SEAL RODS (WM) 19.100 MO. &  PCT.TURES REM. (HALFY  7.41 26 VELOCITY {Hs5) t. 4” i.33
27 DENSITY LG/H3Y 505,979 936,973
30 TUBE TYPE PLAIN  TUBECOUNT PER SHELL 437 '
3t OYERALL LEMGTH 4,841 TURE PITCH i) 25,3997 seek DIAMETRAL CLEARANCES stk
32 EFFECTIVE LENGTH o) 4,73t QUTSIDE DIAHETER () 19,100 28 EAFFLE-TO-BHELL {HH) 4, 0090
35 LAYOUT ANGLE (DEG} 30 INSIDE DIANETER {h) 15,800 29 HUNDLE-TO-SHELL (i {2, 7000
4 PITCH RATIO £.33¢ SURFACE ARER RATIO (OUT/IM) £,209 30 TUBE-TO-BAFFLEHOLE ) 0.79%7
35 3f HULTE,GEG. BAFFLE GYERLAR (W) 43,998
35 WEIGHT ESTIMATION {(KG/SHELLY  DBRY 4500 HET 8893 2
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FROBLEM DERCRIPTION-FI2061 ELF HORRE TCPZ START-UP 2000-

LIQUID SHELLSIDE

TEFLOW IHDUCED YIERATION ANALYSIS (LEVEL 1.00}&x BENS.

0t LOB DECREMENT 0.1000 AXIAL STRESS LOADING 0.0 {(KPR)
07 $ETH 4,558 ADDED HASS FACTOR 2,525%5 ------ FOSITION IN BUHDLE-----
[HLET CENTER  U-HEND
(3 LENGTH FOR HATURAL FREQUENCY {it) 1,070 0.74G 2,052
(4 LENGTH/TEMA HAXTHUN SPAH {--) {748 485 1, 47%9¢
45 NUWBER OF SPANS f--) s 7 {
04 TURE HATURAL FREQUENCY N 47,93+ 5,73 374
07 SHELL ACOUSTIC FREQUERCY {H1) - - =
- FLOW YELOCITIES - - - -~~~ - -
48 WINDOW PARALLEL VELOCITY {1/5) 0,21 .22 0,24
9 BUNBLE CROSSFLOY VELOCITY 1H/5) .08 018 0.13
10 BUNDLE/SHELL VELOCITY {H/5) 0,42 0,03 0,02
- FLUIDELASTIC INSTARILITY CHECK - -
{1 BAFFLE TIF CROSS YELOCITY {75 0.7 014 0.4
Y7 RYEREGE CROSBFLOW YELDCITY (18} 0,108 4,15 0,13
13 CRITICAL YELOCITY (H/5) 3.08 i3 3,18
- QCGU 71t VIdRQTIDd CHECK - - - - -
14 VORTEX SHEDDING RAT {--} - - -
13 TUEWULcHT 8UFrETI4B EHTIG {--) - -~ -
- TUBE VIERATION CRECK -~ - -~ - -
14 YORTEL SHEDDING RATIO {--} 0,020 2,040 0,031
17 TURBULENT BUFFETING RATID {--1 - - e
§ PARALLEL FLOW AMPLITUDE {HH) 2,000 &, 00 {003
19 CROGSFLON ARPLITUDE () G, 002 HRUH .045
20 TURE GAF {iti} §.340 &, 300 5,508
21 CROSBFLOW RHO-Y-38 {K6/14-52) 4. 24, 13,
- DANAGE HUMBER CHECK -~ - -~ - -
22 BAFFLE DAMRGE HUMBER {--} o001 000157 0.0082
23 COLLISION DAMAGE NURRER {~-} G, LD 003 9,045
74 CRITICAL DAHABE MUMBER LIMIT (-} . 2354 . 278 0,2958
25 FHO/SERT (MUY (LB®e, SFTe-2,SHR¥£,5) 5,945 70 8.7t

¢.0819

.37

BUHDLE PARAMETERS AT HDZILES NTRARCE

26 THPIHGEMENT PLATE YES

27 FLOW AREA [AESC) 11173 B (A5

28 VELOCITY  {VESD) {#s/8) 0.43

29 BHO-Y-58  (RYZE) {KB/8-521 175,

30 TERA  E SHELL WITH YERT DHL. 3EG. BAFFLES

32 PLAIN 316 5, BTL TURES 19,1000 DIANETER MM
A3 PITCH RATIO 1330

Y

U-T BUMBLE

3¢ DEGREE LAYDUT

+ FREQUENCY RATIOS ARE BASED UPON LOWEST HATURAL O ACDUSTIC FREQUENCY
WHITTING THE U-BEND. CALCULATIONS ASSUME NO INTERNEDIATE BUPFORTS

FOE THE U-BERD.

FEFLOW-IHDUCED VIRRATION WARMNING HESSAGES#*

ROTE -~ U-BEND EYCEEDS THE TENA WAYIHUM SPAN. CON3

STIFFNESS TO THE U-END REGIGH.

1DER ADDIKG

STALT-UP YEAR 2000
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TELIGN CASE

YEA® 2000.

st

‘ PROBLEH DESCRIFTION-F92061 ELF MORBE TCP? YERR 2000 - I CASE-CESD7 l

FEFLOW INDUCED YIERATION ANALYSIS (LEVEL 1.00)ex SENS, LIOUID SHELLSIDE

(1 LOG DECREMENT 0. 1000 AYIAL STRESS LOADING 0.0 [HPR)
02 BETA 2711 ADDED HASS FACTOR 2.4733 ------ POSITION TH BUNDLE--~--
HLET CENTES U-BEND
03 LENGTH FOR NATURAL FRERUENCY ) 1070 ¢.740 2,032
G4 LENBTH/TEHA HAXIRUN SFAN {1 a.70! 0.483 1.079x
05 HUMBER OF BFRNS {--1 5 v i
04 TUBE NATURAL FREGUENCY e 48,55+ 81,535 5,83
47 SHELL ATOUSTIC FREBUENCY HI - - .
- FLOW VELOCITIES -~ - - --- "~~~
(0B WINDOW PARALLEL YELOCITY {H/5] .77 0.78 .74
07 BUNDLE CHDSSFLON vELOCITY H/5) .47 0,81 .50
{0 BUNBLE/SHELL YELODCITY {475) (OR8] 0,22 .18
- FLUIDELASTIC INSTARILITY CHECK - -
11 BAFFLE TiP CROSS WELOCITY /%) .57 .70 6,54
12 AYERAGE CROSSFLOW YELOCITY  4W/5) 9.412 4.8l 0.50
13 CRITICAL WELOCITY #/3) 17t 1,72 V.72
~ ALOUSTIC YIRRATION CHECK - - - - -
14 VBHTEY SHEDDING RATIQ S=-) - - -
15 TURBULERT RUFFETING RATIO {--} R - -=-
- TUBE VIRRATION CHECK - - - - -~ -
16 YORTEY SHEDDING RATIO {--} 0. 183 4.310 9.229
17 TURRULENT BUFFETING RATIO A - - -
13 PARALLEL FLOW AHPLITURE i 0.442 Q.003 4,044 .
17 CROSSFLOH AMPLITUDE (i} 0.044 4,039 {1548
20 TUBE GAP {Hil 5,308 5,300 b330
21 CROSSFLOW RAD-Y-SB {(¥6/4-52} 164, 595, AR
~ DAAAGE HUMBER CHECK -~ - - - - -
22 BAFFLE DAHAGE MUWBER {--1 40277 0.0477 0, 1937
23 COLLISION DARAGE NUNBER {~=} 0,045 00335 10255
24 CRITICAL DAMAGE MUREER LIRIT (-} 4.2947 0,2965  0,301%
75 SHO/SERTIAUY (LRe:, SFTe-2.5HREE,5) 4. 30467 8.7921  3.0142
BUHDLE PARAMETERS AT HOTILES ENTRANCE ey
26 IHPIHGEHENT PLATE YES -~
- 27 FLOB AREA (RESC) {2} 2.065 ngiy
28 VELECITY  (VESC) (H/5) 1,32 HE
29 FHO-Y-58  {RVZE) KB/H-52) 2114, 1377,
30 TEHR £ GHELL WITH YERT DBL. BEG. BAFFLES AHD U-T BUMDLE
3
32 PLAIN 304 S. STL TURES 19,1000 DIAMETER (MH) 70 DEBREE LAYOUT

330

33 PITCH RATID L.
+ FREQUENTY RATIOS ARE 0 UPOH LUMEST NATURAL OR ACOUSTIC FREGUENCY
OHITTING THE L-BEND, CULATIONS ASSUME ND IHTERHEDIATE SUPPORTS

FOR THE U-BEND.
£5FLOH-INDUCED VIBRATION HARMING HEGSABES:s

HOTE

-~ U-HEND EYCEEDS THE TEMA HAYIHUM
STIFFHESE TO THE L-HBEND BEGION.

SFAN.

CONSIDER ADRING

~noo /13 /CT 2

-
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