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Differential Pressure Estimation for Gas Turbine Air Intake Filter
with Consideration of Atmospheric Environment
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In gas turbines, many air intake filters are installed to prevent damage and deterioration of the compressor due

to suction of dust in the atmosphere. For reducing the cost of replacing these filters, it is necessary to estimate the

increase in the differential pressure of the filter, which is the criteria for replacement. In this study, we described

the relationship between the differential pressure and the dust collection amount of the filter based on the fluid

drag. Moreover, we proposed a method to estimate the dust collection amount of the filter used in atmospheric

environmental conditions. The test in which the air was continuously ventilated through the filter demonstrated that

the dust collection amount estimated by the proposed method was in good agreement with the experimental result.

Furthermore, the experimental results suggest that the differential pressure of the filter can be estimated from the dust

collection amount of it.
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Fig. 1 Test equipment for GT air intake filter system
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Table 1 Conditions of continuous ventilating testsconducted
intermittently during the test periods

Case Test period 1 Test period 2
. 9624 (h) 7936 (h)
Tf;g:g (July 2016 (November 2019
~ April 2019) ~December 2020)
Testing Central Research Institute of Electric
location Power Industry (Yokosuka area)
Flow rate 58 (m*/min)

1* air Prefilter

intake Dimension | External: 594x594x95
filter (mm) Opening space: 553 X564
2" air Medium efficiency air filter
intake Dimension | External: 594x594x292
filter (mm) Opening space: 527 X527
3 air HEPA filter

intake Dimension | External: 610 X610 X290
filter (mm) Opening space: 572 X561
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Fig. 3 Mass concentration average of SPM and PM25 in Nishi
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period 2 (created based on Atmospheric Environmental
Regional Observation System (Ministry of the

Environment of Japan) < https://soramame.env.gojp >)
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Fig. 4 Particle size distribution over the test equipment

4.2 K7 1V 2OEFERRBRIEE

Fig. BIZHWER 7 1 VY DEFE Apn L Wi t OBR %
RYo LIRTANVIRP2RT A NEDEEAp,D L
FE, FERI 1 R OB 2 TR Y, R
FHIZBWTHIE LA, Wi d ABEIM 1 02T
ApuDH D 3T 4 VY DEEApull DWW T,
R RIS N otz 2IRTANVT E3RT 4
WHIZZNNA ZIROEE LADBARLND D, THIEWR
BRECBITAEREOEELEDNL, T2, wTho
MBI BT, ARGRERRF N Tl IR BB 5 72 7
JE L AR S N o 720

BT 4V & QBB &5 L - Ji 4 7 % Fig.
IR T 1TIRTZANT RU2KRT 4 )V % ORI
M HITHMLTW5 2 LD HERINLDS, RERW
2 &0 &RBIH 1 OfEROFPREVEHITNIH S,
3T ANVTOWERIZIESOEVPREVRERE o7z
P, UL 3T A4 VY DMK TH o 72720, W
MOWEEZZITTVWDEEZOND, JRIC, REH T
ZR AR 1, ZICE AN TH - 72720
B BIRI SR FHI TR o T2 NH o 720 2T,
FRESHAI 1 o FRERAE TIE S HRZIRA % H W, B2
EWAR—EZIC LTER L 720

Fig. 7T\Z BRI 4 M OVilBR & v Ir L 7z B3 ISR L 72 4%
WS T 4 V8 DRLAIER 9 a D PIMEZ IR T HWRA
T 4NV Y ORI BT 2 R TIESE » a3 2D
W Zhs, EINER—THsHI L EERLTS

5. BR7AIVIDEERVHEEDER
51 KR 71ILEZDHEEDHT
FERCTOWR 7 4 )V 7 OFRI T 72A 7 1 v s
OMERmOWEEITIE, HENREE 7 1 V7 OffifER
ZEMT LD E T 5T L, SBROEE LA
RS B 720IZWA T 4 )V & O R 2 R Pl
BTN ETHL, 22T, RBHBEOZLTHLAD
SPMB X 'PM25D B wig LD & B O 7 4 Vv ¥
OffitEEm BRI E T 5 Tk L, SPMB L U'PM25D
BRI OB DNl D & FRERRTNCWE 7 1 )V F O
Frmmae FUT 5 T2 L.

Download service for the GTSJ emper of ID | via 216.73.216.134, 2025/07/15.



422 AKRRREERBULAAZEZ-—ECARKTINVEADEE LROHEEFENESR

HA#HR2-—EFR0

300

— Testperiod 1 —— Test period 2
O Regulated meas. in test period 1
L © Regulated meas. in test period 2

NN
(=]
o o

wn
(=]
T

Differential pressure
of 1% air intake filter (Pa)
S @

S o

0 2000 4000 6000 8000 10000
Time (h)

(a) 1%t air intake filter

=]

—
(=
o

— Testperiod I —— Test period 2
L ¢ Regulated meas. in test period 1
¢ Regulated meas. in test period 2

W
(=]

Differential pressure
of 21 air intake filter (Pa)

o

0 2000 4000 6000 8000 10000
Time (h)
(b) 20 air intake filter

N
(=3
(=]

o
(=]

(=1
S O

| — Testperiod I —— Test period 2
O Regulated meas. in test period 1
'@ Regulated meas. in test period 2

—_— = NN W W
W
(=}

w0 O W
S O O

Differential pressure
of 3" air intake filter (Pa)

0 2000 4000 6000 8000 10000
Time (h)

(c) 31 air intake filter

Fig. 5 Differential pressure of each filter over time in
continuous ventilation tests conducted intermittently
during the test periods
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Fig. 6 Dust collection amount of each filter over time in
continuous ventilation tests conducted intermittently
during the test periods

SPMB L OPM250 B miREE Wb Z & T, K9~
Nz X b, EEEPFOWR 7 4 V7 OfEEmEHEET 5
CENTED, TRTANIBLEU2KRT 4 V7 THE
L7-fifemi, SRBRIIR 1 R OSBRI 2 offiEm ok
NEERE B ARETHB Y, Fig 51278 L2 & Bl i
B BETEO FAHMENOENE HEE L TWD, T,
SPMEB £ UPM25D % A OB &R FE O 3 4EHFH
F=F PO TFRM LSBT 4 V7 ORfifEEmiE, 2K
T4y TR LER L ZIBFAETH - 7228, 1
WTA4NE, 3T ANY TEELTRENEL T2 TR
IFig. 21" L7y, BRI 2 12517 2PM250 8
HIREAEE SEMOMEM L ) bEL o770 EZ S
Ns, —HT, FMLAWEREEHEE LR
TNHWE T 4 V7 OBHEZALD» HEHI L =itk &
BMhA—HLTwb, 2O Lnb, %HDOSPMB X
PM25Di# K DB &I EDO i E v 2 LT, KX(9)

Download service for the GTSJ emper of ID | via 216.73.216.134, 2025/07/15.



Vol. 51 No.5 2023.9

AKRRREERBLAAZZ—ECARK TNV EADERE LROHEEFENESR 423

O  Test period 1
© Test period 2

W
oo
O
@
©

Fractional dust collection
efficiency of 1 filter (%)
W
S

(@]
(09]
(]

1 1 10
Particle diameter (pm)

(a) 1%t air intake filter

O Test period 1
99.5F @ Testperiod2 20

)
>
(4

=
S
O
<0
®
(o]

(78]
(=}
T

Fractional dust collection
efficiency of 2™ filter (%

0.1 ) 1 10
Particle diameter (pm)

(b) 20 air intake filter

~99.99 o
0@ g
Op

oo

NeJ

0

=]
T

O Test period 1
@ Test period 2

O

et

W
T

Fractional dust collection
efficiency of 3" filter (%

1

Nel
90
—

) 1 10
Particle diameter (pum)

(c) 31 air intake filter

Fig. 7 Dust collection efficiency of each filter over time in
continuous ventilation tests conducted intermittently
during the test periods
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Fig. 8 Estimation of dust collection amount of each filter
continuous ventilation tests conducted intermittently
during the test periods (TP1: Test period 1, TP2:
Test period 2)
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