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Ing. 10.58. Power eorcclation for single threg-bladed propellers baflled, (I'r'om Uh! and
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FiG. 12.24. Tube-side friction factors
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Nomenclature

Part number

1. Shell - 15, Fleating-head support
2. Shell cover ’ 16. Weir
3. Floating-hcad cover 17. Split ring
S y 4. Floating-tube piate 18. Tube
5. Clamp ring : 19. Tubs bundie
pﬂw' O)“ ) e -’0’) w"‘)f. Fixcdplul*n" sheet (tubc plate) 20. Pass partition
i o)zY(f: w17 7. Channel fend-box or header) 21. Floiting-head gland (packed gland)
3. Channel cover 22. Floaitng-head gland ring
P 9. Branch (nozzle) 23. Venl veancction
D2t b b aldle 30, Tic rod and spacer ’ 24. Drain conpection
1. Cross baftle or tube-support plate 25, Test connuction
12. Impingement ballic 26. Expansion bellows
13. Longiludinal baffie 27. Lifting ring

14. Support bracket

Service fluid coetlicient, W/m? °C ——a °
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" 1jservice PROPYLENE SUBCOOLER {SUMMER} ) ITEM  40-E-7004 (SUMMER)
2]tvee BEM HORIZONWTAL 0, s, L ) TEMACLASS R N, OF UNITS 1
3 | SHELLNT 1 ARRANGEMENT e T e SURFACE/UNIT 63.00 m2
fous,: mins & s C" r;“ C —
_ DATAOF ONEUNIT  ~"» ~ 3. byZa
E o 4 SHELLSIDE =, TUSE SIDE
58 FLUD HYDROCARBON COOQLING WATER
S | efrowrate kg/h 250000 63 100.0
B . LiouD GAS AND VAPORS INLET OUTLET INLET QUTLET
Do |
3 0. 8l COOLING WATER 63 100.0 63 100.0
5
10
8l B |
E g 12f HYDROCARBONS 25 000.0 25 000.0
2 E 13
% =§ INLET AVERAGE OUTLET INLET AVERAGE OUTLET
%>_ EE 14§ OPERATING TEMPERATURE °C 53.0 40.0 335.0 . 39.0
S Z B3| 15] OPERATING PRESSURE bar g 22.50 - 550
lg%:';‘ 18] [oens kg/m3 455.00 484,00
g0 3k V[ | |viscosity mPa s 0.044 0.056
é §5 | 18] Q [sPECIFIC HEAT kJi(kg K) 3.51 305
£ & 19] U [THERMAL CONDUCTIVITY Wim K 0.09200 0.10000
\‘ 20 I') SURFACE TENSION dyne/cm 34 49
4 \T 21 BOILING POINT °C
Y| 22 MOLECULAR WEIGHT
2] 23\ [oEnsiTy kg/m3
24 A [viscostry mPas
25] p |SPECIFIC HEAT kJi{kg K)
. ~ 28 (5 [THERMAL CONDUCTVITY Wim K
N >)7/)/° 278 o |oToOP °C/ bar
/ \,._U,,(,,.»za LATENT HEAT kJikg
= "é, 29 DEW POINT °C /
g g 3ol verociry mls 1.55
y ;E 31| aPmax. L sacTuaL bar 0.300 . 0.100 0700 0.450
"B E i 32§ FOULING FACTOR Ke m2 °C/W 0.000170 0.000340
% . 3JOVER DESIGN ON TRANSFER RATE OR HEAT ON DUTY AND FLOW 1.10
a g 34N HEAT EXCHANGED @ 293.00 KW | LvTD (CoRR) £ H1. [ °C
D 35 TRANSFER RATE A 69800  WAmM2K) |CALCULATED SURFACENIT A 60.00 m2
E § qpef@*" 4 Dres CONSTRUCTION OF ONE SHELL
§ 52 36JDESIGN PRESSURE bar g 32.00 32.00
el :’_‘(@7 DESIGN PRESSURE 2 bar g 32.00
j Jgg 3(3 38I DESIGN TEMPERATURE °C -45.0 2400
59 § o J9f DESIGN TEMPERATURE 2 °C 240.0
} © 8 E .7 40fMN. METAL DESIGN TEMPERATURE c 450 50
. E73 j ' 41} START-UP TEMPERATURE °C () (3)
45 ‘.g.gh\ ', 42 NUMBER OF PASSES 1 4
, A £ =3 - 3] CORROSION ALLOWANGE men 255 pMoisns 3.00 - 300
282 Qk 44§rupes LTCS A9 o no.  292opmp  19.05/ 14.83 mm LENGTH 3és‘r3 00 mm PITCH ° 30° 23 381 from
‘:‘;';-E 3 & Blspp LTCS D 1,489.00 mm EXPANSION JOINT . 3,10 7 fr . (P 013
Eg 8§ %6Fcuame LTCS , | ws 3 FLOATING HEAD COVER ‘ v '
3 §§ g } 47 K cRANNEL COVER v
) E =2 a4 48ftupEsnEETLTCS INSULATION SHELL/TUBES e T ‘f;, I
£88 TYPE SEGMENTAL HORIZONTAL_" s
3 50l CROSS BAFFLES pp—— 175.00mm &/& T 22% e —
S1{ L oNGITUDINAL BAFFLE TYPE )
52§ TUBE WALL TEMP. CLEAMDIRTY 390/ 41.0°C  TUBE-TUSESHEET JOINT GROOVED,EXF AND WELOED
S3H GASKETS  SHELL SP!ROTALLICV(TYPE 72) Tuees SPIROTALLIC {TYPE 72)
> .
vV
,3\ 7 . _
> O |ISSUED FOR BASIC ENGINEERING ey D [corlA [MN T | o4/00
" (OBase 266 ISSUE DESCRIPTION DRAWN UP| VERIFIED| APP'D DATE
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Table 16.1 Gasketed-plate heat exchangers. Constants for single-phase heat
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transfer and pressure loss calculations

\

Chevron  Heat transfer Pressure loss

angle

(degrees) Reynolds ¥ Reynelds K, z
number number

= 30 = 10 0.718 0.349 < 10 50 1
> 10 0.348 0.663 10-100 19.40 0.589

> 100 2.990 0.183

45 < 10 0.718 0.349 <15 47 1
10-100 0400 0.598 15-300 18.29 0.652
> 100 0.300 0.663 > 300 1.44] 0.206

50 <20 0.630 0.333 <20 3 1
20-300 0.291 0.591 20-300 11.25 0.631
> 300 0.130 0.732 > 300 0772 0.161

60 <20 0.562 0.326 < 40 24 1
20-400 0.306 0.529 40-400 324 (.457
> 400 0.108. 0.703 > 400 0.760 0.215

= 65 < 20 - 0.562 0.326 < 50 24 1
20-500 0.331 0.503 50-500 280 0.451
> 500 0.087 0.718 > 500 0.639 0.213
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u h h  k h_ h
gm0 8 Ay Jled (sl 4 o dgf Ly, len 5l €8T 550 e sl h,

hD %

Nu = ?: CRe*® Pr”

)0.14

W/u, RN

D/DT=% 3 ZDr =1 o)lukd g3

+Flat Blade Turbine- 6 Blade Re>400 C=0.74
¢Flat Blade Turbine- 6 Blade Re<400 C=0.54
+4 Blade Retreating Turbine C=0.68 for metal C=0.33 for glass
+45° Propeller- 4 Blade C=0.54
¢ Straight paddie- 4 Blade Re=20-4000 C=0.415
¢Anchor Nu-= h% -CRe* Pr{u/p, "™
30<Re<300 C=1 a=Y%
300<Re<4000 C=0.38 a=2/,
4000<Re<37000 C=0.55 a=%
¢ Helical
Re<130 Nu =0.248 Re? Pr’{u/u, |**[e/D} **{i/D) **
2
Re>130 Nu=0.238 Re® Pr’ {u/u,, " /D) °*
Ao Jig & 3be
d In$
1 1 1 d d, 1 1
—=— + '+—(—+——)
u, h h, 2, d hy h

N, b = D euiis (14 3.5%)

<

Cal Dy e jhd Gai D Ji68 jad G 5 lasled 550 clp

+6 Blade Retreating Blade h"ET =1.4 R:::*"_2 Pr%(p /Hw)o'u

+45° Propeller- 3 Blade h—kd— =0.078 R}* P (M /., }0.14
+2 Blade Paddle hf*ET =0.87 R Pr%(u/uw )0.14

pND?

5 D =gsnppe 5 Dro=gpe ks 5 N=rps
L=glgi) 3 De=duf s 5 do = o dy (26 s

Re e J;'sb =







