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bagian O-1,
Penampang 1-2 dan 8-7 pada zieeve

Penampang kopling 3-4

D3

i
H
[sW]

it

Parnjang masing-masing penampang adalsh

LI = 7% + 10 + 32 LDL = 117
LBZ = 1882 + 384 LDZ = 250
LD3 = 200 LD3 = 204
Dengan asumsi bahwa seluvyunh basgian bendsz zdalsh peial dan te
dari bahan vang sama vaitun 4:i6 358 maks bersat masing-maszsing b
dapat dihitung. Massa Jjenis bahan poros adsalah
-3
#Porcs = 7.8%5 10 hgsmm3
VYolume masing-masing baglisn adalah :
b
. P
VDRI o= w1 LDI YD1 = 9.40

JIsN
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Daerah B {(GPUTy x1 {OFy = 3B
xz {UTy = 108
Daerah 7 (QBHEV: x1 {(GRY = 38
xa (WYY = 103
Jumlish seiuruh volums benda putar samas d
impeler. Integral volums bends putsr mas
percish dengan rumnus
xi = 1 X2 1= 2 yi = 1
Z 2
Vn o= v2 - wvi dx
xl
Dasrah 1 :
15 Z 2
Vi := 87 - BT d=x
0
A
=
¥i = 8.23292 10
Daerah 2
5
V2 = 3.480872 14 mm3
Dasrah 3
50 2 2
V3 = 167 v - 10.8051% x
g4
A
Y3 = 4.15852-10 mm3
Deergh 4
b
V4 = 1338 % -~ 15,598
S

Y
s
11
f,.,_.t
e
o
Cri
(43
[N
ot
o
]

ey
A

]

—_— a4 s
= 18
= 187
- —
vi (GVy = 18
yvZ2 (BW» = 25
vl (GV) = 57
va {(R¥: = g7
gan voiume sh
g-mesing daers
1\?2 = 1
1.8828 x + B4

]

N
]
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<
187 - 18 1§ dx

<}
&3]
1
?ﬂ "

gz
V8 = 3.4%247 10 w3
Dagrah &
108 Z Z
g = 25 - 18 da
88
4
VG = 2.53034 10 mar3
Dasrah 7
~ 108 Z

ot
)
~
H
&)
~J
!
1}

4]
(s ]

”
i
~3
1
o8]
i
v
o
N
[a)]
iuls
8]

wmma

Volume “shroud’ imppeler

Voshroud = 1.11051%1 15 W

Menghitung Veolume Sudu-sudn Impeisr

B e B s . T N )

Volume sebuah sudu ipeler dihitung dengsn mengaliken lnas ds
FHHME dengan tebal sudu rata-rata {(s). Daerah FHHK dibazi men
dus bagiasn FHEK (A1) dan HEK¥ (AZ).

Dasrah FHEK dibstasi oleh

x1 {F; = 33 vi (FK}y = £ (@3
x2 (HE) = B4 vZ2 (FH} = §,0477%x72 + 1,5278x + B
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Py — . -
vV - B4 = m-m—mmem- ( x - 33 3

et
}...L
H
|
i._..L
[}
(8]
[IEN
Cn
=
.’,.
(e
~J
i,_..l.
g8}
Ve
o}

Dzerah HEM dibatasi oleh

P
[we
03
B

s
il
[0}

Luss

-t

4
=
i
0

Xaren
rata-—

23 .85,

xi (HE} = B4 vl (¥ = 2=
xZ2 (ML = 82 v2 {HMY = 187
masing-masing daersh dihitung dengan rumus integr
o K2
An = 1 vE - vyl dx
T oxl
nesing-masing daerah Al (FHE
3
At = 2.03501 14
dserah AZ (HEM:
B2
AZ = 187 - 28 dx
54
3
AZ = 2.484-10
daerah FHHME
Aa 1= Al + AZ
3
As = 4.51801-10
2 sudu—sndu wmelengkung ke belakang dengan sudnt k
ratg & 3,bu d erazat maks luas FHHK perlu dibagi
Luas fotal sebuah permukasn sudn impeler adalah

™ e
F{33.8
glenghk
dengsn
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engan tebal sudyu rata-rats ==, 1875
oual sudy pada impeler adalzh

j i

o}

Ty
fin
-
[6x]
B3
£

g 1= 4.7BZ5 ishia]

Berat Total Impeler

N . 7 VI )

Bila V adalsh volume total impeler

¥ 1= Vshroud + Vsudu

g

¥V = 1.30751-10 mmd

¥aks berat total impeler dihitung dsngan pErsansan
Wi = o.g. ¥
imansa sdalal masss Jjenis bahan impeler. Bshan im
cor Gr. 25 (ASTHM A48 Gr.234)
-3
= .15 10 kg/mm3

e
1
0
[&4]
'—-i.

nSez

Wi = 91.71338 newton

.7 I
volune
S et
Lot DAL
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GADJAH MADA vD2 o= bz -LDZ
A
i A
YB3 = w3 CLD3
4

Yo

<]

Ty =y g i
‘o2 = 4 .80
7T - 2 oy
V3 = 2,77

ume total poros dan bagian-bagiannvys adalazh
VPoros := YD1 + VDZ + VD3
5
VPoros = 8.8205% 1C mm3
Berat seluruh bagian henda tersebut adslah
WPorosg := 2Paros g VPoras
WPoros = 85.07505 newton
Berat Total Komponen Yang Berputar
Berat_total kompeonen yang berputsr akan merupaksn tambshan g
gksial bagi pompsa
Berast total komponen-komponen yang berpubar adalsh
# o= ¥lmpeler + WPorgos
W = 1585.7885 newton
Delam satuan 1bF bsrat totslinys adslsh
W oz §.2248 %
W = 35.24338 Ib¥F
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Type W
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o
—g5 o
o
AR ‘—‘—’/ o
o o
o [ \_/
000

Flows to 5500 gpm (1250 m3/hr)

Heads to 725 feet (220 m) )
Temperatures from —300°F to 750°F (— 185°C to 400°C)

Pressures to 1200 psig (82 bar)
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terials Of Constriic

GADJAH MADA

lce Non Non Miidi -

Corroslye Caorrosive Corrosive Corroslve Corrosive Corrosive
310 5th & 6th Editlon
rial Code S1 — S6 s - A8

I S——
olumn DR DR-1 H G SR-6 . SR-5
?]g Carbon Steet 12 Chrome Stainless Steel
jer C.L | 12 Chrome Stainless Stee!
cL 1} 12 Chrome Hardened Nitronic | 5.S. Hard Faced
Pact . Materlals
g . Carbon Steel WCB ) 12 Chrome 316L S.S.
ler Cast fron 25A 12 Chrome 316L 8.8 T
SCrewW— - -
ier . 316 5.5. i
tuffe .
t‘?_earsﬁfng‘g Cast lron 308 416 S.S. Hardened A Nitronic 50 | 316l S.S.-HF
ler Wear Ri ‘ :
& Back Hub _ Cast iron 308 416 (Mod) S.S. Hardened 8 Nitronic 60 316L S.S.-HF
416 S.8. _ i . 316SS.

Sleeve :
. Seal) 416 5.8, _ 31688,
Sl -
i Box) - 416 $.5. Hardened A _ 316L S.5.-HF
. Seal) Carbon Steel WCB : - 316 8.5.
>age Teflon
%B"" 41665, 316 8.5,
g Box ‘ _ Carbon Steel WCB 12 Chrome 316LS S.
t Cast lron 308 !
Plale _ Carbon Steel WCB
erial Specifications
General Description © Specification General Description Specification
Carbon Steel WCB ASTM A216 Gr. WCB Nitronic 60 UNS S 21800
Carbon Steel 4140 ASTM A322 Gr. 4140 Cast lron 25A ASTM A48 Gr. 25A
Carbon Steel 1020 ASTM A322 Gr. 1020 Cast fron 308 ASTM A48 Gr. 30B
12 Chrome ASTM A743 Gr. CA-15 : 316L S.S. - ASTM A351 Gr CF3M
416 S.S. ASTM AS82 Type 416 316 S.8. ASTM A479 Type 316
416 S.S. Hardened A ASTM AS82 Type 416 Hardened I 316L S.S.-HF ' Colmonoy #6/ASTM A479
416 S.5. Hardened B ASTM A473 Type 416 Hardened ( Aluminum ASTM B26-74 Alloy 355
Nitrortic 50 ASTM A351 CGHMMN ! Bronze ASTM B505 Gr. CA932
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VERS

ish Unitsy o meon

Shaft Data Diameter Stutfing Box Data Casing Data
Auxlliary Connections
Dist.

Under From
mp At Mech. Al Shatft Bore Face fo API
ze imp. Seal Cpig. C.D. LD, Depth  § 1stObst. | Vent Drain Gage Cir.
v .
-y -
v
VL
VL
VL
W 938 1.375 1.00 1.750 250 3.125 2250
VL
VILH 263 1.75 2.31
/ 017
/ 250 3.125 2250
Vi ’ 50 75 50
/
W
{OW 1.250 1.675 1.250 1.750 2.750 3.440 2.690
W
W I
W 1.625 200 1.625 2375 3375 4563 2.750
W
W 1.625 2.00 1.625 2375 .| 3375 4.563 2.750 0020
W
W 1.625 2.00 1.625 250 3.56 4.563 550
VWH 1.625 200 1.625 250 3.75 3.125 550 i o
W 200 2.375 200 3.063 4.125 4.563 5.940 0.022
WH 200 2375 2.00 3.063 4,125 3.125 5.940 o _ .
W 2.50 2.88 250 338 4.44 481 5.00 -75 75 30 025

: All dimensions given in inches.
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.. s UNRVERSITAS i
gineeringdnformation
etric Units)
Shaft Data Stuffing Box Data Caslng Data
Diameter Auxlliary Connections
) Dist.
Under From
Pump At Mech. Al Shaft Boré Face to APt
Size imp. Seal Cpig. O.D. L. Depth | 1st Obst. Vent Drain Gage Cir.

x TW )
o xX TWL
xTW
XTWL |
X TWL
X BWL
W 238 349 - 254 445 635 79.4 57.2
X BWL
< BWLH 65.8 445 58.7 432
x BW
X BW 63.5 794 57.2 _
x WL, 127 19.1 127
x OW
x 10W.
Yo X TOW 31.8 413 318 445 69.9 874 683 '
x T0W
X 10W
X 11W 413 50.8 41.3 60.3 85.7 1159 69.9
x 12W
X 12W 41.3 50.8 41.3 60.3 B5.7 1159 69.9
X 12W 508
x 15W 413 508 41.3 63.59 80.4 1159 139.7
x 15WH 413 5.8 413 635 953 794 1337
x 18W 508 60.3 50.8 77.8 104.8 1159 150.9
x 18WH 508 | 603 | 508 | 778 | 1048 | 794 | 1509 S99
x 20W 63.5 73.2 63.5 859 112.8 122.7 127.0 18.1 191 12.7 B35

inotes: Ali dimensions given in millimeters.
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3lmen810ﬂ§%%m Weights | "
English Units)

Minimum Dismantiing Height

Suction ’_‘ e B e L Discharge

Approximate Dimensions—Do nat use for construction(1)
" E Unll
Pump Suct. | Disch. A B c D E F P AB AG | WL{
1x7TW 2.0 1.0 900 | 900 | 400 { 1675 { 575 | 475 | 1512 | 1238 | 2688 44!
1vex TWL 3.0 15 1000 | 1000 | 475 | 1675 | 600 | 600 | 1512 | 1238 | 26.88 59
3xTW 40 30 | 11.00 | 1100 | 525 | 1688 | 600 | 6.00 | 17.38 | 14.12 | 3062 | 70
IXTWL |, 4.0 3.0 1200 | 1200 | 550 | 1700 | 650 | 575 | 19.62 | 1512 | 3438 84(
4x7WL . 6.0 4.0 1506 | 1500 | 675 | 1712 | 1000 | 625 | 1962 | 16.25 | 3438 | 118
1x 8WL 3.0 1.0 1050 | 1050 | 475 | 1675 | 600 | 6.00 | 1512°| 12.38 | 26.88 59
1%2x 8W 3.0 1.5 1050 | 1050 | 500 | 1675 | 600 | 600 | 17.38 | 1412 | 3062 1 67
2 X BWL 4.0 20 1150 | 1150 | 550 | 16.88 | 625 | 575 | 1962 | 1512 | 34.38 1
2% 8WLH 4.0 2.0 12.50 | 12.50 600 | 1719 | 650 | 600 | 19.62 | 1538 | 34.38 86!
3xBW 4.0 3.0 12.00 | 1200 | 575 | 1688 | 675 ; 6.00 | 2325 | 19.62 1 4175 | 103
4xBW 6.0 4.0 1500 | 1500 | 675 | 17.00 | 975-| 650 | 23.88 | 18.62 [ 41.75 | 147
4XBWL 6.0 4.0 1500 | 1500 | 7.00 { 1722 975 | 7.50 | 2388 . 19.62 | 4175 | 172
4X9W 6.0 4.0 1650 | 1650 | 750 | 1800 | 1038 | 7.31 | 2388 | 1962 | 4175 | 218
{x 10W 3.0 1.0 12.00 | 1200 | 450 | 17.50 | 725 § 7.25 | 19.62 | 1512 ; 3438 79
1V X 10W 3.0 1.5 4200 | 1200 | 500 | 1750 | 650 | 625 | 2325 | 19.62 | 4175 ; 104
3x10W 6.0 3.0 1450 | 1450 | 650 | 1762 | 750 | 675 | 23.88 1962 | 4175 | 160
4x {0W 6.0 4.0 1660 | 1650 | 7.75 | 17.75 | 10.00 | 7.00 -] 2388 | 1962 | 4175 | 214
4X 11W 60 | 40 | 1750 | 1750 | 800 | 2069 | 11.12 | 812 | 23.88 | 19.62 : 41.75 | 296
2x 12W 4.0 2.0 1500 | 1500 | 600 { 2044 | 875. 875 | 2388 | 1962 | 4175 } 226
3x12W 6.0 3.0 1606 | 16.00 | 725 | 2047 | 888 | &75-| 2388 | 1962 ; 4175 | 273
4X12W 6.0 4.0 18.00 | 18.00 8.00 | 2050 | 1142 | B.75 | 23.88 | 1862 i 4175 | 287
6X 15W 8.0 60 | 27.00 | 2500 | 1200 | 2250 | 1500 | 1050 | 23.88 } 19.62 | 4175 | 304
6x 15WH 8.0 60 | 27.00 | 2500 | 1200 | 2250 | 1525 | 11.00 | 2388 ; 1962 ; 4175 | 32
6 18W 10.0 6.0 3000 | 28.00 | 1462 | 23.94 | 17.00 | 1238 | 2675 @ 21.36 ! 63.75 . 44
6% 18WH 10.0 60 | 3000 | 2800 | 1462 | 2394 | 1738 | 1236 | 2675 | 2138 ; 6375 | 49s
8 x 20W 14.0 80 | 36.00 | 3400 | 1725 | 25.00 | 19.88 | 14.62 | 3475 , 22.06 | 7588 ; 54¢

Footnotes: (1) All dimensions given in inches, weight in pounds.
{2) Unit weight includes pump and average size mofor.
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. URIVERSITA L
ensionscAnd-Weights
tric Units)

Minimum Dismantling Height
pre—_—1
o
) F e AG
i ) L
£ : /
\i/ )
View “A-A” Eg
7 iC
R |
D: -

Suction A—=—B — L pischarge
roximate Dimensions—Do not use for construction(1) ‘
Suct. | Disch, g ) b Unlt
ump (in.) {in.) A B C - D E F P AB AG | WL(2)
TW 20 1.0 229 229 102 | 425 146 121 384 315 .| 683 202
x TWL 3.0 1.5 254 254 121 425 153 163 384 315 683 268
W 4.0 30 | 279 279 133 429 153 153 442 | 359 778 318
WL 4.0 3.0 305 305 140 432 165 146 498 384 873 381
7WL 6.0 4.0 381 381 172 435 254 159 498 413 873 528
WL 3.0 1.0 267 267 121 425 153 153 384 315 683 268
x BW 3.0 1.5 267 267 127 | 425 153 153 442 359 778 306
BWL 4.0 2.0 292 292 149 429 159 146 498 384 873 367
8WLH 4.0 2.0 318 318 153 437 165 153 498 391 873 390
BW 4.0 3.0 305 305 146 429 172 153 591 498 | 1061 467
BW 6.0 4.0 381 381 172 432 248 165 | 606 498 | 1061 669
EWL 6.0 4.0 381 381 178 435 248 191 606 498 | 106t 782
aw - 6.0 4.0 - 419 419 .| 191. | 457 264 186 606 438 1061 989
10W 3.0 1.0 305 305 114 445 184 184 498 384 873 358
x 10W 3.0 1,5 305 305 127 445 165 159 591 498 | 1061 472
10W 6.0 3.0 368 368 165 448 191 172 606 | 498 | 106t 726
10w 6.0 4.0 419 419 197 451 254 178 606 498 | 1061 971
11W 6.0 4.0. 445 445 203 526 282 206 606 488 | 1061 | 1343
12W 40 | 20 381 381 153 519 222 222 606 498 | 1061 | 1027
12W 6.0 3.0 406 406 184 520 225 222 | ‘606 438 | 1061 | 1238
12W 60 |- 40 457 | -457 203 521 282 222 606 498 1061 | 1305
15W 8.0 6.0 686 635 305 572 381 267 606 498 1061 | 1379
15WH 8.0 6.0 686 635 305 572 387 279 606 498 1061 | 1474
18W 10.0 + 60 762 711 371 608 432 315 680 543 1619 | 2030
18WH 10.0 6.0 762 711 371 608 442 315 680 543 1619 | 2245
2OW 14.0 8.0 914 837 438 635 505 371 883 560 1927 | 2449

oles: (1) All dimensions given in millimeters (excepl nozzle size. which is in inches}, weight in kilograms.
{2) Unit weight includes pump and average size motor.
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Vertical In - Line Process Pump
| Made Arya Swastika, Dr. Ir. Indarto, DEA.
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#( Vertical In - Line PTQG%SF%,?\EI%QMEUEAP. BUIUL. 1L S00UIA AOL DE used without a

| Made,Arya Swastike e > !
Universil‘a’s‘éé‘ﬁ&‘i&%ﬁilbésl'ﬁ(d F&}thErihfcpﬂ@méblﬁimugm.mvo Ived.

UNIVERSITAS On-Plot OfT-Plot Pressure Note
GADJAH MADA Process Teansfer Temperature Range Material Reference
Serviee Pant and Loading Range (F) (psig} Class Nuymber
Fresh water, condensate, X X <212 All Elork-2
cooling tower water
Boiling water and process X X 2250 All I-forl.2 7
water X X 250~ 350 All S-5 7
X X >3350 Alf 26 7

Botler lfeedwater

Cast horizontally split X X =200 Al C-6
Forged barrel X X =200 All 5.6
Boiler circulalor X X > 200 All C-6
Foul watcr, reflux drum water, X X <2350 All S-3 z
water draw, und hydrocarbons
containing these waters.
including reflux streams
Propane, butane, liquefied X X <450 All 5-1
petroleum gas, and-ammenia
{NH;) '
Dicsel oil; gasotine; X X < 454) Aldl 5-1
naphtha; kerosine; gas oils: X 450~ 76 All 5-6 2.5
light, medium. and heavy X =700 Adl C-6 2

ivbe oils; Tuel oil: residuym:

crude oil; asphalt; synthetic

crude botloms : s
Nencorrosive hydrocarbons, X X 450--700 All 5-4 5

.., calabytic reformaic. :

isomaxale, desuifurized oils

Xylene, wluene, accione, X X ~2450 All S-f
benzene, furfural, MEK '
cumene
Sodium carbonate. dactor X X <350 All -1
solution
Caustic {sodium hydroxide) X X <140 All S-1 8
concentration of 20% or less X 140-200 All 5-3 8
X =200 Al 6
MEA, DEA, TEA —stock solutions X X <250 All S-1
DEA, TEA-lean solutions X X <250 All S-1
MEA — iean solution {CO, only) X X t75- 300 All 5-9
MEA - lean solution (CO, and X X P75~ 3K} All 9
H,S)
MEA, DEA, TEA —rich solutions X X <175 All 5-1
Sulfuric acid concentration
B5% X X <2 1Y) All 5-1 2
85%~15% X X <101} Al A-8 2
15% - 1 % X X <100 All A-§ 2
1% X X <450 Al A-8 2
tydroflueric acid X X <1l All 5-9 2

concentration of over 96%

[OTES:

I. The materials for pump parts for cach material class are given in Appendix IE. )

2. The corrosiveness of foul waters, hydrocurbons over 450 F, acids. and acid shidges may vary widely. A materials recommendation should be
btained for cach'service, The material class indicated above witl be satisfactory for many of these services but must be verificd.

3. Cast iron cases, where recommiended lor chemical services, are for nonhazardous tocations only. Use steel cases (31 or I-1) For pumps in services
cated near process plants or in any location where released vapar [rout a Dailure could ereale a hazardous situation or where pumps coutd be subjected to
ydraulic shock, for example. in foading service.

1. Obtain scparatc materials recommendations Tor services not clearly ilentificd by the service descriptions lisled in this table,

3. Il product corrosivity is low, Class §-4 muterials may be used for services at 451- 700 F. Obtain a separate materials recommendation in ecach
Istance. .

6. Use Alley 20 or Monel pump matertal and double mechanical seals with o pressurized seal off system.

7. Consider oxygen content and buffering of water b the selection of smaterial.

8. All welds should be stress relicved.

9. Usc Class A-7 materials cxcept for 2 carbon steet case.

0. Mcchanical seal materinls: For streams containing chlorides. all springs and other metal parts sheuid be Alloy 20 or betier, Buna-N and neoprene
wuld nat be used in any service conlsining aromalics. Vilon should not be used in servives containing aromatics ahove 200017
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