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_ DESIGN DATA . PLANT DATA |
LIGUID  nnale -aia= MANUFACTURER Ta'iasmamn 1439  Wmin
"WORKING TEMPERATURE 33 ¢ TYPE 2% 133/7 STaGss 1
VISCOSITY AT W. 1. ‘ ¢ST] ROTATIQN FAQM DRIVEEND =iz2% -
SPEC. GRAVITY AT W.T. $.2 i CODLING WATEA _ °C Kereml __SYSTEM
I VESSEl PRESSUAE ‘ . an] CGNSUMPTION”  poioiwe: STUFEING ,
SAT.VAPOUR PRESSAT W.1J T —.ﬁg e T "[':'o‘c‘
G200, HEAD GA, - m : s
SOCTION HEAD | - QUENCH WATER I OF .33 uig
FAICT.LOSS INSUCTPIPS _ m| NPSH (ASQUIAED) e " m
754 (AVAILABLE] . m| IMPELLEAS 175 MAX.0 460 MiN.0._ 375
NORM, CAPACITY i min| EFEICIENCY AT RATED POINT %
DESIGN CAPACITY 173 mih] POWES RIQUIRED AT SHAFT J7.24 Sy
INLET PRESSURZ . kp/em?| REQUIAZD DAIVER POWER 137 kw
DISCHARGE PRESSURE kplcmé| SHAFT DIAMETEA 3 . 53 mm
DIFFSRENTIAL PAESSURE t 513 korem?] - NOZZLES
1 TOTAL HEAD AL 2/ SUCTION SITE %224 I
_HYDR. PONER S GISCHARGE STE . ON  %nm PN s
. 'DESIGN-AND-MATERIAL TURS. INLET o R
CASING cz3% ivondd $ALIT Dadial TURS. OUTLET E"é: P
SEAFT n Z9a70, 11 4
| SHAFTSLEEYE 53 missn wpiizam=z-tiZa ZIGHTS AND DRAWINGS
WPELLER 353 o334 ivam | BuMP 5=a kg | BASSPLATE 7é9 ks
GIFFUSER s——anu= sza® ivow " woTeR 3% ks | TUABINE kg
CASE SEALING RING PUMP OUTLINE DANO.  2PL 103157
IMFELLES SEALING RING TUASINE QUTLINE QANOD, .
STUSEING BOX | FEAFOAMANGE CURVEND, = 133 65
STUFFING BOX GLAND ~2 2% fvaw 25 - b TEST CUAVE NO.
L PacKiNG33/1233x13 NUMBER 5 RINGS “STAATIHG TOAGUE CUAVE NG, = 183 35
CARTERN RING
| MECHANICAL $2AL L] Faa o
BEARING BRACKET _=33% ii-n 3 T T
IR LI T L '?JANUrACTUR.BANOT‘I’P-
INCLUSIVE SPARE PARTS & mm SEAIAL MO,
1S0LATION VOLTAGE v PHASZIS! Cye
| SASEPLATET. PUMP AND DRIVE i POWER CONSUMPTION ' P
| courting F=i 23, A= 23023 3 -
LUBJCATION =338 TURBINE FOR . 0F
ANCHOA BOLTS C.f 23 X S99, 244 AT FACTUREA AND 1738
CLEARANCE AND TEST 7S "~ om ,
| STALING RING [ MIN, STEAM CINSUMPTION ka/n KT
QITFUSER - 4 MIN, HOT VAP9A kpiemTENR, ¢ ‘LC!
SALANCE PISTON _ 8 MiN, — [ EXAZUST VAP0R toleml SATURATED
2R TESL LA —— S ‘ | UNIT PAICE  TOTALPAICE
FEMARKS: . :“;‘:.;s'!
TURRNS
BASE PLATE WITH 80LTS
COUPLING WITH GUAAD
SPARE PAATS :
FINAL PRICS
PEAIOD OF OELIVEAY -
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L TABLE 1. Flow Characterlstics (Flat Bed Conditions)
Aun ¥ h r v F R -5 t, S0 wl(ku,) A.
{m%s x 10-9 (m) (m) (mis) | Ax 107 {mys)
(1) 2} (3) {4) {5) (6) N {8) () (10} (11) {12)
__.__{a) Fine to medium sand: dy, = 0.21 mm; d, = 0.20 mm; Op = 1245 = 2.65; us. = 0.0128 m/s; 8, = D.051; w = 0.026 mys
F1 0.953 0.160 0.052 0.335 0.267 18.0 0.00052 0.0169 " 0.088 3.35 3.51
2 0.963 0.162 0.052 0.393 0.312 211 0.00072 0.0207 6.132 - 290 4.30
F3 0.963 0.163 0.052 0.451 0.356 24.3 0.00100 0.0250 .193 2.40 5.19
F4 0.963 0.166 0.052 | 0.598 0.469 32.4 0.00149 0.0294 0.267 2.04 6.11
F5 0,963 0.068 (L.034 0.355 0.434 3.3 0.00088 (L0193 0117 3.08 4.05
F& 0,963 (1.071{ 0.037 3.427 0.512 16,3 (L2 - 0.0242 0181 2.48 5.03
F7 0.963 0.072 0.037 0.462 0.550 17.8 0.0014] 0.0261 0.210 2.30 5.42
FR 0.963 0.076 0.038 0.541 0.625 - 21.5 0.600199 01.0296 0.271 2.03 6.5
F9 0.963 IR RE - 0.044 (1.484 ).457 23.0 {00133 0.0240 0.178 2.50 4.98
() Medinm to course sand; dy = (LY mme dy= D2 mmsw, 1255 . ?..(:2; e, U 0215 mf\ A O3S e o= 0HE2 s ]
] (LUA3 L163 .52 {1.4RS 1.383 202 s : LEA ] 0.4k .14 RO
-2 0.963 0.1635 .052 0.579 (L4558 3.4 0001 (L0353 {L.1uG 7.33 e
C3 0.963 {1168 {h052 0.677 0.527 6.8 0062402 010448 (3.154 5.77 s1s
=4 0.985 0.075 0.038 0.44% (.523 17,2 00170 0.02094 0.066 880 24.48
] 0.985 0.078 0.039 0.496 0.567 19.4 0.00211 0.0333 0.086 7.72 27.89
6 (L9385 {1086 0.039 0545 | 0614 216 (L0254 . 00373 {.108 690 3122
7 1.007 0115 0.046 (1482 (1,453 2.0 (1L.{0137 0.0289 16 .95 23.53
8 1.007 0.119 L.046 0.581) .538 26.7 0.002t0 ) 0.0370 (.105 6.99 L3
] 1.007 0.123 0,047 C.688 0.628 321 0.00271 0.0446 0.153 5.80 36.32
0 1.007 0.126 0.048 (1L.R00 0.719 377 (00343 0.0515 0.204. 502 41.94
1 1.007 0,132 0.048 0.896 0787 1 431 0.00420 © 0.0593 0.270 4.36

48.29
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Tabel 6-1

"KEKASARAN RERATA PIPA-PIPA KOMERSIAL

Scale Water Pum N
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m——

Bahan {dalam keadzan baru) ft mm
. Bajakeling 0.003-0,03 0.9-9.0
Beton 0.001-0,01 03-30
Bi!a-.h tahang-kayu 0,0006-0,003 0,18-09
_Besi cor 0.00085 0,26
Besi bersalut-seng 04,0005 015
Besi-cor beraspal 00004 012
Baja komersial atau besi tempa 0,00015 0'045
Tabung/pipa tarik 0000005 0,005
~ Kaca "Halus® . “Halus"
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TABLE A-4 s
Saturated water-Temperature table
’ Specific volume internal enorgy Enthalpy Entropy
.. B mikg kJkg kJkg kJ/{kg-K)
Temp.  press. Sat, Sat. Sai. Sat.  Saf, Sat.  Sat, Sat.
- kPa tiquid vapor liquld Evap. vapor fiquid Evap. vapor liquid Evap, vapor
T P ur o, uy g, e, __ By by, . 5y e 5
0.0 06113 0.001 000 206.14 - 0.00 23753 23753 0.01 2501.3 2501.4 0.0000  9.1562 9.1562
5 oar2 0.001 000 147.12 20.97 23613 23823 2098 2483 6 25106 0.0761 8.94985 9.0257
10 12276 0.001 000 106.28 42.00 23472 2383.2 42.01 2477.7 25198 0.1810 8.7498 8.85008
15 1.7051 0.001 001 77.93 62.99 23331 2396.1 62.99 2465.9 2528.9 0.2245 8.5562 27814
T 20 2.338 0.001 002 57.79 8395 23190 24029 83.96 24541 2538.1 0.2966 8.3706 8.6672
3.169 0.09} 003 43.36 104.88 23049 24098 104.8% 24423 2547.2 0.3674 8.1905 8.5580
a0 4246 0.001 004 3289 125.78 2290.8 24i6.6 125.79 24305 25562 0.4339 B.O164 8.4533
as 5628 0.001 0% 2522 146 67 2276.7 24234 146 68 2418.6. 2565.3 0.5053 7.8478 83531
40 7284 0.001 008 19.52 167 .56 2262 6 2430.1 167.57 2406.7 25743 0.5725 7.6845 B8.2570
A5 9.593 0.001 010 1526 188.44 224B.4 2436.8 188.45 23948 2583.2 0.63a7 7.5261 8.16548
12.349 0.001 012 12.03 .20932 22342 2443 5 208.33 2382.7 2592.1 0.7038 7.3725 8.0763
15758 0.001 015 8.568 23021 22199 24501 23023 23707 26009 07679 7.2234 7.9913
B0 - 19 940 0.001 017 7671 251.11 22055 24566 25113 23385 2609.6 08312 7.0734 7.9096
65 2503 4] 061 020 6197 27202 21811 24631 27206 23462 2618.3 0.8335 6.9375 7.8310
‘10 Jr.19 0.001 023 5042 282.95 21766 2568.6 .. 29298 23338 2626.8 0.9549 £.8004 7.75853
\ 75 38.58 0.00% 026 4131 313.90 2162.0 2475.% 31393 2321.4 2635.3 1.0155 6.6669 7.6824
80 47.39 0.001 Q29 3.407 33486 21474 24822 33491 2308.8 2643.7 1.0753 6.5369 7.6122
a5 57 83 0.001 033 2828 355.84 213286 2488 4 355.90 2295.0 265189 1.1343 64102 7.5445
8 7014 . O._O_O_I_.036 2.3‘6_1_ 376.85 21z 2494 5 376.92 2283.2 2660.1 1.1925 6.2866 74791
. 95 B4.55 0.001 040 1.€82 397.88 2102.7 2500.6 397.96 2270.2 2668.1- 1.2500 6.1659 7.4158

Tabel 2.12  Sifat-sifat fisik air (Air di bawah 1

atm, dan air jenuh di atas 160°C).

Temperatur Kerapatan Yiskositas Tekanan
{*C) {kg/f} kinematik uap jenuh
{mifs) (kglcm?)
0 0,9998 1,792 x 10~¢ 0,00623
5 1,0000 1,520 0,00839
10 0,9998 1,307 0,01251
20 09983 1,004 0,02383
30 0,9957 0,801 0,04325
40 0,9923 0,658 0,07520
50 0,9880 0,554 0,12578
60 0,9832 0,475 0.20313
70 09777 0,413 03178
80 09716 0,365 0,4829
90 0,9652 0,326 07149 -,
100 0,958} 0,295 1,0332 .
120 0.,9431 0,244 2,0246
140 0,926] 0,211 3,685
160 0,9073 0,186 6,303
180 08869 0,168 10,224
200 0.8647 0,155 15,855
220 0.8403 0,150 23,656
230 0,814 0,136 34,138
260 0,784 0,131 47,869
280 0,751 0,128 65,468
300 0,712 0,127 87,621

Camran; Vaum =10i.3kPa

T kgffem? = 93,1

kPa
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TABLE 42 Resistance Coefficients for Va
3d ed. Copyright 1861 by Hydraulic Insti
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’ %38, General Characteristics of Pumping Systems and System Head Curves

TABLE 4b Resistance Coefficients for Valves and Fittings. (From “Pie Fricti "
:d ed. Copyright 1961 by Hydraulic Institute, Cleveland, Gjo) | pe Friction Manua.
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5s: flow velocily v reiating
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Inlet pipe fittings:

Inlet edge * ’

sharp {= 05 3 for 6 = 75° 60° 45°

-shamfered { = 0.25 0.55 020 0.05 {= 0.6 0.7 0.8
Elbows:
Cast elbows 905, R = D + 100 mm, B diaweren
all nominal size 7=05 2. Jm"— o tyh

Pipe bends 80°, R =204 X D

Nominal size DN " 50 100 200 300
. 0.18 0.18

; = 026 023 o2

500

if the defleciion angle only
amounts 1o the above { values
should be muitiplied by

60° 45° 30° 150
085 0.7 045 0.3

Knee pieces:

Deflection argle 90° 80° 45°
C = 13 07

307 15°
035 ¢2 o

Combinations of elbows and pipe bends.

The { vaiue of the single 90° elhow should not be d_oubled
but only be multiptied by the factors indicated to obtain the
pressure loss of the combination elbows illustrated-

T

1.4 16

4\_ ‘_’-;}\:_*

"~
AN
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TABLE1 Wrought Alloys—Nominal RoomTemperature Properties

Thermal " : ’
Density diffusivi- Thermal conductivity . Specific heat
Alloy lbfin? kg/m® fh m¥h Btuth' SFR) calisiem®)(*Crem})  Brw(IbYF) calfgi"C)
201 028 00 9.4" 0.039 0.12 0.39
203" 028 7700 Q.13 0.012 9.4 0.039 - 0.12 . 038
301 028 7700 0.16 0013 &3 0.033 0.11 056
302 0329 8000 . T0 . 0029 012 " 039
303 029 8000 0 0.029 a.12 . 039
304 .29 8000 0.13 0.014 50 0.033 ~0.09 023
305 " 029 8000 2.4 0.039 : 0.12 0.39
308 0.29 8000 5.5 0.038 0.12 - 0.39
308 - 29 5000 013 0.012 .0 - 0.037 0.12 0.59
310 0.29 8000 0 0.029 0.10 0.33
316 029 8000 0.I5 0.014 3 0.032 - 011 0.36
321 . 29 8000, 0.14 0.013 g 0.038 o111 0.35
T 028 8000 ’ R 0.035 . - 0.10 033
403 . 028 1700 bi4- 0.039 . 0.i1 0.36
403 028 TI00 5.5 0.064 - ©oo0.il 0.36
409 028 70 134~ 0.059 B 8 036
410 23 00 023 0.021 © lia 0.038 0.11 . 036
414 028 7700 ' 14" . .0.059 0.11 036
416 .28 7300 026 0.024 144 0.059 R B 4 0.36
~ 420 028 Ti00 135 0.055 ' 0.11 036
430 028 TI00 0.23 0021 11.9 © 0049 0.11 0.38
434 S 028 7700 T 0.11 036
436 028 7700 135+ 0.057 0.11 036 .
440-C - 028 700 - - 140" 0.057 0.1% 036
448 027 7300 02! 0020 10.3 ' 0.043 011 0.36
AM330 £2 ' 0.034
AM3S5 - Q.28 7700 8.2 0.034
Custom 450 ~ 028 7700 ’
Custom 435+ 028 7700 100 . 0.041
PH15-MOt 028 7T - 80 0.037 B
133 PHi T 088 7700 0.11 0.36

17-4 PH} .23 TI0 . 83 . 0.027 0.10 033

*Thermal conduectivity at 21F,
tAnnealed.
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perature on Yletd.Strengt!_!. kst {MN/m?), of Wrought Austenitic Stalnfess

Temperatyre

Crades

cF'

‘C

304

3041

318

3161

2t

HT

75
100
200
300
400
500
600
700
800
800

1000
1100
1200
1300
1400
1500
1A

+ . LABLE 4 Eftect of Temperature on Ultimate Tensile

24

583

816

Yl

36.9(254.49)
35.4 {244.1)
30.6 (211)
27.7(191)
25.5(175.8)
24.0(163.5)
22.5(153.1)
21.8(150.3)
20.7 (142.7)
19.9(137.2)
19.2{132.4)
18.1 (124.8)
17.3(119.3)
16.2 (1117
14.4 (9.3,
11.4 (78.6)

7230

33.8 (233.1)
32.8(226.2)
28.7 (197.9)
26.0 (179.3)
23.7(1634)
22,0 (151.7)
210 (144.8)
20.3(140)

19.6 (135.1)
18.9{130.3)
178(123.9)
16.9 (116.5)
15.2 (104.8)

Austanitic Stainiess Steeis?

38.0{262)
36.9(254.4)
32.7(225.5)
29.7 (204.8)
26.6 (183.4)
25.1(173.1}
23.9{164.8)
22 8 (157.2)
2.4 {154)
2...0 (15L7)
21.7{148.6)
20.9 (144.1)
20.5{141.3)
19.4 {133.8)
18.2(125.5)
16.3(112.9)

33.7 (232.4)
32.7 (225.5)
28.6(197.2)
25.6{176.5)
23.6(162.7)
21.6(148.9)
20.6(142)

19.5 (134.5)
185 {1276}
17.9{123.4)
16.9(116.3)
13.8(108.9)
14.2{07.9)

29.7(204.8)
23,8 (198.6)
5.2 (173.8}
236 (155.8)
20.5 (141.3)
19.0{131)
18.1{124.8)
7.5(120.7)
16.9(116.5)-
16.9(118.5}
16.6{114.5)

163 (112.4)

157 (108.3)
14.8(102)
14.0(96.5)
13.7(94.3)

38.2(263.4)
37.4(259.9)
35.1{242)
325 (224.1)
30.6{211)
28.7(197.9)
27.5(189.6)
6.4 (182)
26.0(179.3)
5.6 (176.5)
25.6 (176.5)
25.2(173.8)
24.8(171)
23.3(160.7)
20.6(142)
16.4(113.1)

Strangth, kal (MN/m?), of Wrought

Temperature

Crades

*F

«C

304

JL

-~ 316

316L

32t

C 34T

75
100
200
300
400

24

83.9(578.5)
81.4(561.3)
72,1{497.1)
87.1 {600.6}
65.4 (450.9)
64.8 (445.4)
64.6 (445.4)
64.5 (445.4)
63.8{429.9)
62.1(4282)
58.7 (404.7)
52.9Q64L7
46.1(A17.9)
38.6 {265.1)
20.4 (202.7)
21.0{144.8)

792 (346.1)
76.8(529.3)
68.1 (469.3)
62.6 (431.8)
€0.2(415.1)
59.4 (409.6)
58.6{504)

57.8(398.5)
37.0{353)

55.4 (382)

52.3 (360.6)
47.5(321.3)
42.0 (289.6)
35.6(245.3)

28511963 -
20.6 {142) -

831 (554.4)
80.8(557.1)
75.8 (3226}
74.1(310.9}
32.5(499.9)
72.5(499.9)
733 (305.4)
72.5(499.9)
716 (488.7)
69.1 {376.4)
65.0 (+43.2)
59.1 (407.5)
5L.6(355.8)
43.3 (293.6)
3.2(235.58)

25.0(172.4)

78.9(544)

76.5(527.5)
69.4{478.5)
655 (451.6)
63.9 (440.6)
63.1(435.1)
63.1{435.1).
63.1 {435.1y
62.3 (429.6)
£0.0(413.7)
56.8 (391.6)
32.1(359.2)
46.6 (32L.3)
39.5(272.4)
323 (222.7)
24.5(168.9)

81.8 (564)

79.3 (546.8)
12.8 (502)

68.7 (473.7)
67.9 (468.2)
67.9(468.2)
679 (4682)
67.9(468.2)
67.9 (468.2)
67.9(468.2)
B4.6 (445.4)
58.1(400.6)
50.0 (344.8)
40.1(276.5)
303 (208.9)
20.5(141.3)

-87.0 (600)
84.4 (581.9)
75.1 (522)
69.6 (480}
65.3 {450.2)
63.5 {437.8)
62.7 (432.3)
61.8 (426.1)
61.8{426.1)
61.8 {426.1)
60.9 (19.9)
58.3 (402)
53.9(371.6)
47.0{324.1)
37.4 (257.0}
24.4 (168.2)
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TABLES Modull of Elasticity at Varous Temperatures for Saveras Austenillc Stalniosg Steelst

Temperature GCrades -
‘F *C Modulus* 302 .34 310 316 321 -447
200 « E 27.9(192.4) 279(192.4) 282 (I194.4) 281 (193.7) 280 (193.1) 28.2( 194.4)
C 10.8(74%5) 111 (76.5) 109(;5.2) 110 {75.8) 10.8(74.5) 110 (75.8)
300 148 E 27.3(188.3) 27.1 (185.9) 27.3 (1806) 275 (189.6) 273 (188.2) 275 {189.6}
[ 104(7L7) 1038 {743 106 (3.0} 106(73.1) 106{73.1) 107 (73.8)
400 204 E 26.7(184.1) 265 {183.9) 26.8(184.8) 26,9 (185.5) 265 {182.7) 26.8 {184.8)
C 10.1(65.6) 105 {(724) 103(7)) 10.3(71) 10.3(71) 104 (7L7)
500 250 E 25.0(179.3) 260 (179.3) 263¢ 150.6) 263(181.3) 25.8 {177.9) 26.1 {180)
c 9.5(67.6) 102 (70.3)  10.6(69) 10.0(69} 9.9(683} 10.1 (65.5)
500 316 E 25.4(173.1) 25.6{176.3} 255(175.8) 25.6{176.5) 253(174.4) 25.4(175.1)
G 9.5(653) 99 68 a7 669) 0.7(66.9) 9,7 (669) 948 {67.8)
700 371 E 24.8{171) 247 (170.3) 21.9¢ 1717} 249 (ITLT) 24.5¢( 168.9) 24.8( 171')'
C 9364 o7 (668) 9.4(648) 94 (64.8) 9.4(64.8) 9.5(65.5)
800 427 E 242 {166.9) 24.1 {166.2) 242 (166.9) 242 (166.9) 23.8(164. 1) 24.1(166.2)
C 8.0(62.1) 95 (65.5) 9.1 (627} 9.1 (627) o1 (627) 9.2 {63.4)
500 482 E 21.6{162.0 23.2(169) 235(162.7) 235 {162) 232(160) 234 (161.3)
C 82607} 9.2 (63.4) BB{50.7) 838 {807) 83 (60.7} 89 (61.4)
1000 538 E 23.0{153.5) 22.5(155.1) 230 {158.6) 228 {157.2) 225 {155.1) 228{157.2)
G 8.6{(58.3) 89 {614) 83 (5868) &8s {5886) 85 {(58.6) 86 {53.3)
1110 593 E 223(1538) 21.8 {150.3) 22.4 {134.4) 229 (153.1) 219 (151) 220 {1517
G 8.4(579) 86 (593) B82(s65) a3 {572) 82(s65 13 513y .
1200 649 E 21.3{150.3) 21.1 {1455) 21.8 (156.3) 21.5(1482) 212 {1462) 21.4 {147.6)
G 82(%6.5) 83 (512) 7T9(5L5) 81 (55.8) 79(s¢% 81 {55.8)
1300 704 E 21.2(146.2) 204 (140.7} 212(1462) 2038 {143.4) 204 {140.7) 20.7 {1427
[ 79(545 80 {55.2) 75 (524) 178 (548) 717 {53.1) 738 {53.9}
1400 750 E 20.6(142) 19.4 (133.8) 205 (141.3} 20.0 (137.9) 19.7 {135.8) 20.0(137 9)
- G 78 77 (58.1} 72(198 77 (53.1) 74 {51) 75(51.7)
1500 818 E 20.0(137.9) 18.1 (124.8) 19.0131} 191 {131.7) 18.1(131.7) 194 (133.8)
C 7551 74 {s1) 89({(478) 75 (517} 71 {40) 7.2{49.6}

*E. modulus of elasticity in tension x 10¢ st (CNfim?). G, modulus of elasticity in shear x 109 psi
{CN/m3). -
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Tabel 1.8 Ukuran pasak dan alur pasak.
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Catatan: {2} Kolom 1 merupakan pilihan utama. Kolom 2 hkanya dipilih jika terpaksa.
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