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ABSTRACT

Nowadays in many product units of Thai Oil usually confront with the problem
that the single pump running cannot provide sufficient flow rate and head to the
process. Currently, operate in parallel running is chosen method but parallel operation
is dangerous and result to insufficient safeguard for pump and still lacking tools to

analyze the root of the problem relating to the pump system.

The objective of the project to develop pumping system analysis calculation

system curve in form Microsoft excel for commonly use in inspection.

Methodology of the project is select modeling and data collection, then create
calculation form and calculation, modeling validation and finally analysis from

calculation result.

Conclusion for system curve program, use visualize the system curve for
analysis single or parallel run and old or new impeller size. Suitable to analyze for the

same series and still appropriate with calculation for single flow line only.

Keyword: Centrifugal pump, system curve, run pump, enlarge impeller
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A (Moody Diagram)
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n1suIAn £ aannsyd e1vavldasainlunisAiuin Swamee (19762 lollaue

P 1 Moy v o
ﬂllﬂqiLW@Ui%iJ']mﬂ’ﬁ]']ﬂﬂiqwmaﬁaﬂlﬂaﬁl'N‘IﬂaLﬂﬂﬁﬂ\?ﬁllﬂ']s 2.9

f= o (Turbulent Flow,Re = 4000) (2.9)
e/D . 574 e

[log10(57 + p509)]

19 & ARAIMNNYTYTEUDINITYID

D fewdurinugudnannigluvesie (m)

2.2.8 msgryideeaiiiosannisivaniuaunsalusenisgaydeses

Tuszuuvie nudesiidiuuszneudinan dete dore dean Toveny wavindivin
ieq slvavesveavarigunsainingns azviliAanisasdendanuaadlunisiva ms
adoidesanmsinariugunsallussuuiesananiBenlédnedrmiladn msgadeses

(Minor Losses) #sa1u1saauinilaaingunis 2.10
2
K (2.10)
HLe = K_
2g
P a o ¢ =
Wo Hie = N15@8Lentlesangunsalnsanisadlaysas (m)
K = duuszanomnuimununisivadluegivaiinuasauinvesgunsnl
Tlaifinig
<
V = pai5avesnisiva (m/s)

Andudszdnsnisgadeses K amnsamlaainnsAminan 3-K (Darby) Method?

flag@unns 2.11

Ky Ka (2.11)
e St L :
Re ( Dn0.3)

e Ky, Koo, Ky = A1AST AR5 2.2

D,, = 3U1Av0ID (M)



SRR A AR

» Threaded B =1

: Threaded Long Radlus r/D =15 .'

Flanged Welded, Bend r/D =l

‘ Flanged Welded Bend r/D 2
Flanged Welded Bend r/D 4
Flanged, Welded Bend r/D 6 .
Mitered, 1 Weld, 90°

| Mitered, 2 Weld, 45°

M|tered 3Weld 30°

800
800

800

800

800

1000

800

0.071

6.091
0056
O.‘06k6
0.075

Q.27

0.068

0.035

oy

3.9
3.9

4.2

4.1

---

Standard r/D =)
Long Radlus r/D 25158
M|tered 1Weld 45°

Mltered 2 Weld 22.5°

500

500 |

l

0.071
0.052

0.086

0.052

---

Threaded r/D =1

Flanged/ Welded /D=1

Long Radius, r/D = 1.5

| Standard, Threaded, r/D = 1
Long Radlus Threaded, r/D = 1.5
| Standard Flanged/ Welded pLBi=
Stub-in Branch
" Run Through Threaded, r/D —

Run Through Flanged/ Welded r/D =1

10

1000

a2 | 4

V.Uiooom;~ e
‘

o e

0 | ol

800 | 0.8 4

1000 | 03¢ | 4

200 | 0091 a

b



Run Through Stub in Branch

---

Ang e Valve = 45"

" Angle Valve = 90°, B _ 1000 PO.69 ' 4
Gtobe Valve, B =1 1500 L 3.6
Plug Valve, Branch Flow ‘500’ 0.41 4 .
Plug Valve, Straight VThrough 300 0.084 29
Plug Valve, 3-way, Flow Through 300 0.14 4
Gate Valve, B =1 300 0.037 3.9
Ball Valve, B = 1 300~ | O0BL% 35
Butterfly Valve 1000 0.69 4.9
Swing Check Valve 15001 . 0.46 4
Lift Check \/alve ‘ 2600 RS =B 3.8

P13 2.2 Aned Ky, Koo, K; 099050 Waz1a291iam199)

gﬂﬁ 2.2.4 fnwaglassasnsvealnauing

(a) Tee {h) %0 elbow

5UT 2.2.6 Swing Check Valve U7 2.2.7 desiefn T uazdiose 90 aaen
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2.2.9 msgeyideiaaiiiasannnisiviasinu Flow meter!”

151@u15a9mUn flow meter 1Wu 3 wilandn 9 Ao 1. Orifice plate flow meter 2.
Venturi flow meter 3. Nozzle flow meter vi1 3 vfinfiifugunsaldmiuindnsinislva d
Tfaunsivesyad Ingldudnnisanuduiudseninvesmiuauvesvesine uazauiives

vedlva Lﬁammﬁ’ul,ﬁm%uuasmmL%’;%amaq A1U1T0AIUIINITANAIVDIAIUAUAIANNT
212

(2.12)
Q=
e Q = snanslualdesuiuing (m*/hr)
p = aunuiuduresvestuuluvie (kg/m?)
py = ANUAUEEluTIE7 (barg)
o o ¢
Py = MIUAUAIENT190M1A7 (barg)
A; = Wutmthaadswidnings (m?)
A, = Nunmihanilerieeaningd (m?)
LaraunsdmsuAuNTaydensinaniu Flow meter g
Pressure Loss AL e (2.13)

AP A,

o AP = anusufianad (barg)

[ '
) $ 7

] v y v (3 P
WUNANAAR I8 (m?)

Ay

A, = Nunuthanilsureeniign (m?)

12



2.2.10 msgeydeiaaiiiasainnisiuasitu Control valve'

] [

s = v aa a Y v 14 v v v d’l
aruenInzdninnUa-1W0anslrnaudrdeaunsaldauaunisivalaniy Ml

o

o a (3 o/ A a o v v o ] (3 o =] 1 U
H9991NNNSIUARININUIDLAU aazmmamﬂwmmmummmamwmLﬂaauiﬂ YIATAINAND

9M51N15IaveIsINIsivanIuINannassinsiaduuseadnsunnarenusanty taean

o

uUszansildeusyyduen K, vie C, sdunisaslull

- CC. (2.14)
= @ AP
ilo 5.6. = Aeaudissnnzvesesia
Q = snsmstua (m*/hr)
AP = prusunnATeNan (barg)
& S (2.15)
v=0Q 7P
o 5.6 = femnudiwunzvewesla
O = 8n31N3iua (gpm)
AP = anusuanAToN1al (psi)
lovnsulamtheayldmnuduiussening K, ez C, feaunis 2.16
C, = 0.86K, (2.16)

MamzdmIUNsAIvANMSHdn YA NEITUE TN 19ERTINSUANA ey

o Al ¢ & [y = o e v % ¢ Ao o
ﬂqamﬂigaﬂﬁmaﬂjqaflLUULﬁumiqeﬂ\TﬂqﬂEU‘W 2.2.8 f\]&'ﬁL‘Viu‘lﬂ?’ﬂﬂaU’J’]aQNaﬂwmgwU/Tll']gall

]
a

agldmunudnsnisivaunian
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Open 100

o GO

5=

2

H

k7

@

=

£ K
Fal

Closed O

Cyv. % 0f masimonm

gﬂﬁl 2.2.8 K, uazlUasidunnsilla lunaiwiinmig q (Sank 1998)

2.2.11 msgyideiaaiiasainmsinaniunsasanasuninuiau (Heat exchanger)®
AuesAuUEIfU Heat exchanger msziigniudszian wazsinfiuansneiuiu

W Tnganunsaiseuiveyamaninin TEME Type Aauanslugun 2.2.9

HEAT EXCHANGER NOMENCLATURE FIGURE N-1.2

FRONT END
STATIDRARY HEAD TYPES

SNELL TYPES

REAR ENG
HEAT TYPES

FINED TUBESHEET
LIKE *2” STATIONARY HEAD

YW PASS SH)

S SHELL
WITH LONGITUDINAL BAFFLE

FIXED TUBESHEET
LIXE “B STATIONARY HEAD

FIKED TURESHEET
LIKE “N” STATIONARY HERD

T

sy 4

CHANNEL I
SNEET AND

LY
CHANNEL IRTEGRAL WITH TUBE.
SHEET AND REMOVABLE COVER

FLOATING HEAD
POTH SACKING DEVICE

SPECIAL HIGH PRESSURE CLOSURE

.|

TROSE FLOY

= il
EXTERNALLY SEALED
FLOATING TUBESHEET |

Standards of the Tubular Exchanger Manufacturers Association

'gﬂﬁl 2.2.9 TEMA Type VBN Heat exchanger

14




99AUTENOUTY Heat exchanger Uanefiagui 2.2.10

Shellside

Sheliside
Flow Out

Tubeside
Flow In

g‘d‘ﬁl 2.2.10 83AUSENDUTDY Heat exchanger

nMsfnansgdeienannisivariiuluy Heat exchanger witeanilu 2 diufie

nM3geyideisnumie Shell uagnisgaidefisnuvus Tube

'
o

2.2.12 m3gayidensunis Shell™
Tube layout As dnwazldInIenInvesnie Fasaudian1sdnseeauseninvie lay
wlalu 3 dnway Ae 1. Square pitch 2. Square pitch rotated waz 3. Triangular TaUand

flagui 2.2.11

AYARTaN
PANF ANV,
MO
NSNS

T sV an
FARFARF)

AN AN
[} squisre pitch (b) square pitch rotated Tri&"i}uiar

gﬂﬁl 2.2.11 Tube layout

15



Inline triangular pitch, 60° layout Triangular pitch, 30° layout

gﬂﬁ 2.2.13 Triangular pitch 90° ez 45°

3‘1.]‘171‘ 2.2.14 Tube bundle

16



. iy - . =y
N1IATUIUMINUNUDS Shell (A) TIFIUITOATUIUNIUFUNITANU

D
A= =X (Pr—dy) X B 2L

Pr

o A, = Nufiwes Shell (m?)
D, = durugudnanesniglures Shell (m)
Py = qunaidusinuaugna1ain (m)
d, = durugugnansneuenves Tube (m)

B = 5285089421n0ueR1nnu (m)

(;I
Ak

gﬂﬁ 2.2.15 51uazldunuas Square pitch

e C = syey Clearance 89 Tube
1nanus U Shell @a1uNsauaRIRIaNN1TN 2.19

el (2.19)
Gs = n

e Gg = 1namusl (keg/s.m?)

m = ensINNT Al (kg/s)

17



NNSAIUIBIAT Reynold number @1115U Shell @unsaAuiala fsgunis 2.20

G<D
Re, = ste (2.20)
Us

1o D, = vunaduruAudnasauya (m)

Aumilaauysal (N.s/m?)

HUs

nsAwInvIadusugudnasauya dmsu Square layout

T
N Ly (2.21)

P . =
e—square Pe ﬂdo

e Pr = vunadusugudnain (m)

d, = uruAugnanIeuenves Tube (m)

nMsmuIMvAEUHUALENaNaNLa dmu Triangular layout

VP 2R 4 (2.22)
% 4Aflow i 4h ) —§do }
De—triangular ar p o\ nd /2
e o

e Pr = yunaLdusuaudnaeiin (m)

o Lﬁumu@juéﬂmqmauaﬂ‘um Tube (m)

N13AUIUNIFIUSENBUAMULEEANIU (Friction factor) 984 Shell @unsamuiadla

feENNT 2.23

fo = exp (0.576 — 0.19InRe, (2.23)

e Re; = Reynold number 484 shell

18



N13ATUIANT Pressure drop 184 shell @nansadunallansaunis 2.24

ap. = [sGs"(y +1)Ds (2.24)
i 2psDeps

o Ng = 91u7u984 baffle
fs = Mmusznaumuduaniuasy Shell
Ps = (Z—”)"-14 . SnTdILIDIANNTR
w

Gs = 1aA57 (kg/s.m?)

2.2.13 msgeyidendunis Tube™

N13AUIUNT Reynold number @13u Tube @1unsamuiula Asauns 2.25

VDp VD
R gl e (2.25)
u v

e V = mnansanisiualuvie (m/s)
D = yuainruAUgNaIvie (m)

AMuILLuYesiva (kg/m?)

p

p = Anuvieauysal (N.s/m?)

v = Anuniinaal (m%/s)

NISATUIAIIMUTENBUAILEEANIU (Friction factor) ¥84 Tube ansaAuanla

AIAUNIT 2.26

frupe = [1.58In(Re;) — 3.28]72 (2.26)

e Re; = Reynold number 984 tube

19



NNSANUIMUMT Pressure drop 9849 tube @unsaAwallansaunis 2.27

Ptut2 (2.27)
2

LN,
Ap; = (4ft_d—-— + 4Np)
L

e Np = 91U2Uv83 tube

fi = fMusznauANEEANIUTEN tube
L = AugNve9vie (m)
d; = ushurudnielu (m)
pe = Muviuluneluyie (kg/m?)
< 1
u, = Anusnslualuvie (m/s)

nsgedendinunauaiunsivavesivayszneunig n15gidsiladanAIuNm
wIansgeuidevian uazn1sgidsilesninmisivasiiugunsaivien1sguiduses Awuanaly

dunig 2.28

Hy = His +Hp, (2.28)

2.3 NuijvansMianvasszuy (System Head Curve)'

ASINEATBITEUU AD NINTILdnIAIUFIR LS ST s s lrarussuuiug
973 VBITTUU FaLanTIufAendsuiiduardoufiuliunvesnaniiensliinnislnatiu
Tnowdsnudiduasdoale (Vonidumugevauvivresnaivieian) SAVINAUNATINYEY

NAIUADIDY NN A

1. AMNANTERUTeBLTAIIUaEYRIIDgAvTavied1evToIanata

2. waaunagydsiesninanuilaluvie wavainnisivariugunsalusenauvesvie

20



[ a o w a ° 1 a
ns1ignvessruududsdrdnlunisfiansanhunldlunisesnuuussuudu lnenisidieu

y 6V
)

NSMLEAURISE UV LR N BUNS s Utz foudiuliinvaavainiuds 1 way 2 996U
TunsaifANLsN9sEaUYaIvaRuMailA1nd N nveandsududaziludusiveuiuluiu
= e 1Y ° @ a ) A v & o
wnuueu Faduunuvesdnsinisiva dmsunisqadendaunieenlude 2 du sulu
[ 1 (Y] o o v [ 6’5 [ <, 1% v ad o
Fndrununidedasweesnsinisivanstudnvazvaansnazidudulasnisiluan Wedinis
Weuwentu NS veste 1 15un31 ns1lgnada (Static Head Curve) way ns1099U9 2
138191 n5LEnA1URe (Friction Head Curve #3® Dynamic Head Curve) Li19571v14a89
Y v v a v A :
ns i Inenunaglalduy nsnieaveeszuy (System Head Curve %158 Total Dynamic

Head-TDH-Curve)

LINUBITECUU = LIAPNNAY + Lanadn + Lﬁﬂﬂ']'iqmlﬁﬂi?l]
BN\P1
TRHT ¢ (7 = 7) + -2+ H, (2.29)

sUfl 2.3.1 uamslifiudndlosaunsiienatin Lagnimianmnilaudinieiy azuand

AU NI NLERURISTUU

H
STATIC

Q

| STATIC + FRICTION _.—
H _’/~,~"""I

JUN 2.3.1 nMssuveInIINEnadngLasnsINenAlie
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JUN 2.3.2 uag 2.3.3 LAaRIFRE19NIMlEnvassEULUYIaw o lulin1siUasuLUasmIu

a9 NIERYBLTEULTiaIlalinsUAsuLUAIA g ALENY

200 T T T

o
S
I
|

o
S
T
|

Head, H (ft)

0 4 Bio=l 20016
Volume flow rate, @ (100 gpm)

10" pipe 8" pipe

JUT 2.3.2 nsaienvesseuuviailelilimsiufsunuasninugs

30+  system

hea{

20

Head, / (ft)

40 | | l
Combined
§ .ﬁ
10° ) LN
|
i |
* i

of 3" pipe 10
] .
- M 200" Prevaratd
! i/ f4" 0!
| LT 0 50 100 150 200

Volume flow rate, @ (gpm)

U7 2.3.3 nsmllanvesszuuvieldlednsivdgunyasninugs

2.3.1 nsvlhaavasi

Tunmsdenldduldimnganivanimnisldanueia uenanfinnsaniuenvessyuy
W& Sefeiansannsivien ens H-Q vasiiudae nsminvesdudunsimuans
mmé’mﬂ’uﬁ‘swdwé’mwﬂﬁqumaq%um%ﬁmﬂmﬂwaﬁmam faurdnsnisinaguddedng
mslnageamuestiy nsmienvestuasnsavngldanuisnudnty nsmeadeaunsamld

MNNTVAEaDY LeuNNSUIDRTINSG WAaVDITNLNTIUNTINUI I UM UNUNAAILEAAINNALA T

NNODNLAEATININLTIVBITUNAAN 9
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60

[ 5. 10 15, 20. 25 30. 38, 0 15
Flow Rate (Lis)

U 2.3.4 nywinidnuay (nsvhaavidensm H-Q) vasta

Weuins nienveassuukarnsIvianveal umL%au'ﬁ’mﬁuéﬁ'@gﬂﬁ 2.3.4 WUIN

Wunsisaefiniungavineu (Operation point) vasty

System Head

B ~__ Haad Capacity
\\\
Q)
= S
E 3
& Y 2 ,
= . 2
£ | Desired Head b (V3
B )
=3 I T
- ! \\
i
| Static Head
: Pressure Haad
Y i S}
R i Friction and other losses
| Desired
: Flowrate
)
GPM

JUN 2.3.5 arinnuvestufieyndnveinsvianvesssuulaznivianvetu®

2.3.2 M3AaUuluuIUIULAZIUNTY
nsAutuassntvuawnfusuuiuri lvlasnsinisinasiuiivduduas g
musuasentuwify vausinisiiuluassiindouwininiy lngdeuuveunsuasinlle

AU RgnsInIs luavimy mug"dﬁ 2.3.6 hay 2.3.7 AUAINU
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h "@'@‘

UM 2.3.6 msnetuuuuruu JUN 2.3.7 masieduuuueynsy

2.3.3 nguasanuaiau (Affinity Laws)™

a va v v A

TumeUjiRdnantsndnizou (Case) uagluiinvestly (Impeller) natgvuinsiumis
galduamastunianuidiseunis qrudevunvesluinwazanusisoulinaneaussausves
Jumunguesaruadou (Affinity laws) lnaUszanalaniuyaaunis wag dedunsim

aussauzvestuwninatedudnsuluralsvuintun g

nnesmmEdoudmSuTIAuNUgUdnaly

gn3nsing 9, 2D (2.30)
Q2 D
L3 ﬂz (_D_l)z (2.31)
="\,
i BHP, _ /D14 (2.32)
BHP, D,

nQueImMLEioud I UAILEITOU

dnsIsiva Op o A (2.33)
Q N
LE9 Hy = (ﬂ)z (2.34)
H, N,
&4 Bipy, _ Ni, (2.35)
BHP, N,
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uni 3

Asn1sandun1sIU

3.1 N1SALUUSIY

nseiulATsu anansauuadu 4 Tunau Town JussunsniientunazuiuAnen

1]
d v

A A 4 v & S o a ¢ a LY
LW@V]T\]51°ﬁﬂ‘§LLﬂilW]ﬁiq\‘i“UUllhluuuqln?Lﬂﬁ’]%‘VT‘VT']ﬂWL‘ViWWLLV]?]iQ“U@\TﬁQJMTHlW L@ I37dIIU

9

I
£ A

v 1% ;% L2 :J/ aa & . .

Joganionun lngannsasivsudeyamenuvianun 3 35 Ae 1. Engineering flow diagram
2. Isometric drawing 3. Yoyavesgunsalingganlssuingn Juneunaesaiisesudmiy
n1sAUABd system curve Tu Microsoft excel lnaldanslunisAuinaindvn Fluid

mechanics NAYIAINTTUATOING LATYIN1TAIUIN system curve Fuun TuRaUNEIY

o
v

Tnsihdoyanadnsildanlusunsy duswigueuiudeyaann manufacturer uay
nsIIEeUAIMIINAATIALAA DUt wardunaugaineasunan1sAuInInMsldlUsunsy

Bl ERTA)

3.1.1 Bentufiazthundnem wAZN139IUTIVTRYA

\dently P-5820248 Aeduusaniss Uszian OH2 (Overhung flexible coupled
horizontal centerline supported) tialdlunis@nuiiuigganisiaudmsu sy
LAYty MIdsunUaen Cv vesneulnsadiniusne uaznsiiuvs ean

YPUIAVDILUNA

5U7 3.1.1 Juusadsamdgudnans P-582024
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W@ontu P-58210AB AnUuLsamies Uszian OH6 (Overhung close coupled high
speed integrally geared) taldlun1s@nwrviiuigganisvineudmsu nsviauluude
uuiuresly MsiUaguLUasAn Cv 199AUlNIAAINIUTIE LarN1INLYS0aATUIRNUDY

Tusim

U7t 3.1.2 Suusamdsamdgudnana P-58210A

v v ad A
NMITIVIINVBLA a1u15a5uTala 3 3% Ao

1. Engineering flow diagram

’gﬂﬁl 3.1.3 M98 Engineering flow diagram 484 P-58210AB
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2. Isometric drawing

Bt OF MATT RIS S

;j‘d‘ﬁ 3.1.4 19874 Isometric drawing 984 P-58210AB

3. Datasheet vadusiaziAzeslionazaunIalanlssunnan

Dara TequINIT stast fog
CENTRIEFT'GAL PLMP NUMBER'S)

PRI A B

Eroamt for € oudiined Propyeal
1 havad e fiesl prowess dsiah

Taerbens Pty

Sdyne Vo

S, Shundid

GEERATING DATA

B

ECLUET S )
Ao il
v
S
10 w34
&1 wih i3 el
s wih
sl L
Conrignas - L e Gl
2 pusig dve end ¢
FIOMPING DATA
antd

e

3¢ tssed e P £eane

U7 3.1.5 feens datasheet va4 P-58210A8
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3.1.2 g@319esulunisAuaas System curve
a¥ravasudmiuldlunmisiuin System curve Tuguuuu Microsoft excel tveldlu

ﬂ”l'ﬁLﬂi’]%ﬁi%U‘U‘U@ﬂ‘UN

i i
Ak B = 03
:E. e i o X e el

CALCULATING SYSTEM CURVE g

Fle

3U7 3.1.6 Weosudwiuldlunisduin system curve

I
Y

NNSANWIEL system curve Sviivum 4 Tunau Ao

Jumaud 1. JauA1an pump performance curve adlum1sng system curve program

~ Pump Performance Curve "SINGLE RUN" -
- Q(m3m) | H(m) |Efficiency (%)
218 599.0 M
28 8940 41.2
36 586.0 478
a4 575.0 52.8
] 5640 §5.3
58 547.0 57.4
B4 5230 553
72 4730 52.0
80 £03.0 452
85.8 3350 319

E‘U‘ﬁ 3.1.7 Uaum13a1n pump performance curve
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Tumoud 2. lddeyaan datasheet aslunns1e system curve program

PORTION 1
NPS_inch 6
Schedule : 80
Pipe Roughness, € : Commercial_steel
0.04572 mm
Internal diameter, Di 146.36 mm
External diameter, De : 168.3 mm
Thickness, s: 10.97 mm
Temperature : 55 C
Volumetric flow rate : 10 m3/h
Density : 616 kg/m3
Dynamic viscosity : 0.224 cP
Velocity : 0.165 mis
Reynold's Number : 66454
Friction Factor : 0.02088
Length : 2382 mm J

sU7 3.1.8 lddayannn datasheet

Jupaud 3: lddnuuvesdese warnarwinmig 9 adlun1s1e system curve program

Threaded, /D=1
Threaded, Long Radius, /D=1.5 0.26
5 Flanged, Welded, Bend, r/D=1 0.32
Flanged, Welded, Bend, /D=2 0.20
Flanged, Welded, Bend, /D=4 0.23
Flanged, Welded, Bend, r/D=6 0.27
Mitered, 1 Weld, 90° 0.92
Mitered, 2 Weld, 45° 0.24
Mitered, 3 Weld, 30° 0.13

U7 3.1.9 lddnuvestesie uagnarviianiieg
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Table 1 - Pump classification type identification

Pump type? Orientation Zggz
Foot-mounted OHA1
Horizontal Centreline- i
Flexibly coupled supported
& Vertical in-line with G OH2
g beanng bracket
&
5 Rigidly coupled WVertical in-line — QH4
Vertical in-line e OHS
Close-coupled High-speed integrally = OHE
geared
iy
£ 2, Axially split —_ BB1
= (= 1- and 2-stage -
iy " Radsally split e BBR2
kg
S £ Axiaily split — BBA
fo @4
b= g Multistage Single casing BB4
e & 3 Radially spht 8
o0 Double casing BBS
Diffuser V&1
L S
b Discharge through Volute VE2
g column
B Single casing Axial flow V&3
o
B > Line shatt V84
el Separate discharge
® Cantilever V85
&5
B Diffuser P V&
> Double casing
Volute — vs7
S fustrations of the vanous types of puiap are provided in 4.2.2

Reference: APl Standard 610/I1SO 13709

4.2.22 Pump type OH2

Centreline-mounted, single-stage overhung pumps shall be designated pump type OHZ. They have a single
bearing housing to absorb all forces imposed upon the pump shaft and maintain rotor poesition during operation.
The pumps are mounted on a baseplate and are flexibly coupled to their drivers.

i

Figure 2 = Pump type OH2

Reference: AP| Standard 610/ISO 13709
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4.2.26 Pump type OH6

High-speed, integral, gear-driven, single-stage overhung pumps shall be designated pump type OH6. These
pumps have a speed-increasing gearbox integral with the pump. The impeller is mounted directly to the gearbox
output shaft. There is no coupling between the gearbox and pump; however, the gearbox is flexibly coupled to its
driver. The pumps may be oriented vertically or horizontally.

Figure 6 — Pump type OH6

Reference: API Standard 610/I1SO 13709

6.1.12 Pumps shall have a preferred operating region of 70 % to 120 % of best efficiency flowrate of the pump
as furnished. Rated flow shall be within the region of 80 % to 110 % of best efficiency flowrate of the pump as
furnished.

Reference: API Standard 610/I1SO 13709

|
|
|

Pretereed
Zone ot

Operation ' ASME B73
“Move on th
Back 20% A

ANSI - American National
Standards Institute

ASME — American Society
of Mechanical Engineers

Reference: Flowserve. Pump specialist level 1. Texas.
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