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Performance Analysis of the Lubricating Oil Feed Pump by the
Anslysis of the Flow Network
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Abstract © In this paper, the cause of the discrepancy of the inlet and outlet flow of the
lubricating oil feed pump was analyzed by the flow measurement and the analysis of the
flow network. At first, we thought that the flow difference was induced by a leak in the
middle of the flow network. But, through the flow measurement using ultrasonic flow meter
and the performance analysis of the pump, we knew that the cause of the flow difference
was due to a drop in efficiency of the pump according to the pressure drop of the outlet.
Also, we knew that the shape of the piping had no effect on the efficiency of the pump.

2549 = 4 Heite d@4S 2dstm, oldd did 4

A5 X7 Hako] 2 1 Held §#8F ¥4

C, ° Wedge sound veloeity (m/s) AX F=F5 A4 F9 Transit—Time 54
C,  Wall sound velocity (m/s) 91 4 /}‘%ﬂ__ TEEATIEE ] sl HAR
: : F, oHE #2F FEEZ g F=2 298

¢, * Fluid sound velocity (m/s) o) Eae 2ae sFusle] ma =Edols o
S ¢ Transducer spacing (m) Hu= o gk 9e dAA A e S
v o A & fuid velocity) (m/s) f F9 HIZE Huste T ZR 2F7
ty - BEER A EdlA Bel(s) No.l1(2—-1) 2£d7] #H% &&8F 55 PZ=

el 1E7] No.l(l-1), Np.2(1-2) 2 27

: EAE ohol A o] E | ol ~
£ o AgedA e ERA B (s) MNo.2(2—2)e Hl&]l < 5.56x10 3m3/57]_ 2 A

p AT 2% 229 4 Azl UelgS & 4 ggier, o §%9 zeolz 24
L&A A Ag(m) AZ e FEF FF @l F8F 224 459

o Aoz AAgEm, el dd A9 2
Ag mlass] & BE dF 4E BHg A
1.4 & A &gt

|

FH2 YR A7E AdeT) 9 SR W
Bge] AuEe] god, o W7 Ysz z=t 2. BEF FY &I
A5 4As 4% WHE Jsd wRAHI &4
of AAee WMol BAT £ Utk B =Ed 2 wmyl slola w2 AS

]:'l

282 2ar g weiRd &g/E FFs H Fig. 12 237 #elg S84 339 2 o
AF #E#Y 2= A3 J1ERD ¢ 5TH FHo] dxsle] = Ra&S HAF: }1o]:q
— Fig. 25 #%F54< s dHdsdq #&5a=
¢ ¢ 20024 38 169 ARF 252 Boze alzleln),

5% AHATA o W\ 5 =
e et aee Table 1€ FZ) A%k HE 4428 1




254 -

B}, Table 25 2—-1MT 9 2-28Tof sl
g 74848 UEd Eolr, Table 32 4%
(Shell Side)® HEZ(Tube Side)ol ozt &%
 WZ42d AAAEE JEd Eelo. fE€F
Wzky] ARA FRo=2 AlEsE EE9 9=
= ArdlA Afstden, 294 Shell Turbo
T29 2 T338 AME3ch £33, Aed 52
el x AA HaA AAFFE 20% W™= 7
el a4 71E AeE S 2092 HAHEA
eH A e 2d e gle A2E 7HHE
AT,

Fig. 1 Generator bearing oil pump

Fig. 2 Flow measurement for generator bea—
ring o1l pump

Table 1 Detalled material of Pump

Pump condition
Capacity 0.13 m*s
RPM 1,170 rpm
Outlet pressure 2.94x107% Pa
Inlet pressure —0.39x107% Pa
Total Head pressure 3.33%107° Pa
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Table 2 Composition material of piping

2—1 Pump line 2—2 Pump line
Piping length 33.97m Piping length 40lm
(supply) (supply)
Piping total Piping total
length 16.44m length 9.84m
(recovery) (recovery)
Valve amount 20.26m) Valve amount 2026m)
1 1
+1(0.1m) +1(0.1m)
Elbow amount 12 Elbow amount B
Table 3 Detailed material of cooler
Division Shell Side Tube Side
Circulated fhnd #90 Turbine Ol Water
Inlet amount 0.03 m*s 0.02 m%s
Inlet temp. 32315 K 298.15 K
Qutlet temp. 31315 K
Operating pressure 2.94X107° Pa | 1.3%107° Pa
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Fig. 3 Ultrasonic flow measurement of the valve
by transit—time method
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Table 4 Flow measurement data according to Fig. 4 1 Block inlet side flow measurement

the block
Division Measurement result
Mo. 1
1 (Inlet side)
0.01 m%s
Block No. 2
(Outlet =ide)
No. 1 5.56 m%s drop
(Inlet side) compared to No. 2
No. 1 4.17 m¥s drop
p) (Outlet side) | compared to No. 2
Block MNo. 2
(Inlet side)
0.02 m*s
MNo. 2
(Outlet =ide)
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Fig. 6 2 Block inlet side flow measurement
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Fig. 8 Qi line modeling of 2—2 bearing lub—
ricating pump
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Table 5 Analytic result of the operating co—
ndition for 2—2 pump

Item Analytic result
Pump outlet pressure 1.06X107° Pa
Lubricating o1l feed HDR 1 02%107% Py

pressure

Pump inlet pressure —0.013%107° Pa

Flow amount of the bearing

3
supply lubricating o1l 59.64 m'fs

Total circulated lubrication oil

74.25 m/s
flow amount

Table 6 Analytic result of the operating co—
ndition for 2—1 pump

ltem Analytic result
Pump outlet pressure 1.06%107° Pa
Lubricating o1l feed HDR 1.02x107% Pa

pressure

Pump inlet pressure —0.017%107° Pa

Flow amount of the bearing

3
supply lubricating oil 59.61 m°fs

Total circulated lubrication oil

74.25 m®/s
flow amount

olE Allelr dd B4 2= 2798 =4
A #AAEdnk. Fig 95 i Edolm, Table
2 s dgeln). Table 65 AHEH HT
?ﬁﬂ 0004><10 % pa o ZAEEgoy &
< WHalvh e Heige=z
%01 0.03 m¥s ZAsn A
°] 0.03 m¥s &7bs+4dct.
’*‘é?ol Z=dsotd HETAd
f FFY Aeles o 047%

=
=

My o ofp Eg 5 =

oA AeE HPQJr Zol Higo=E 2Ag &
Aol o) g rteide] e Fomz o
24 AeAsH oFled EZ9rEe]
2 42 £ otk EZSHE ABh
47 5,56 m¥s 4 W £ASEHE &)

, Table 7-& si4Z3}o|t}d. Table
T+ e 74743&, Table 63} Hl s &
SUF &Eel 8.83 Pa A= AFH

ik

B2 JH B o % [o

A
1}
A
T2H
uf
2

=
=

. ] &
R '
i“ s o §x...—)—~n “—;___._: !
T il i > 4 E i
o T
& e . !-"_'_'{",
. é Iy g
I ! 3
=}, - ‘I - w"“fiﬁ _ -
;: 1 \d """"" > #
f!k. 2 Eﬁ
. A N -
g cendla :‘-q—w:‘t g l I
e | i
h“:—' N B3
b ®
—_— ! —— e,
Fig. 9 Qil line modeling of 2—1 bearing lub—
ricating pump
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Table 7 Analvtic result of the operating co—
ndition for 5.56 m*s drop

pressure

[tem Analvtic result
Pump outlet pressure 0.92%107% Pa
Lubricating oil feed HDR 0.89%107% Pa

Pump inlet pressure

—-0.008%107° Pa

Flow amount of the bearing
supply lubricating oil

56.15 m%s

Total circulated lubrication ol
flow amount

68.72 m%s
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