O] & AHojlch

LEOIA Tls9] & 201t WOl AlHIE dhEE
=0 RM2& thermal growth AE FN3F
rubbing &&, A4& Synchro clutch ARHE Bl
TR 7IAREC HSEEE oldichl EEHEel 2Al
O] QIX B! AMPES S 20| EO2A] SHESH EAloITY,
T AM5% rotor run—out AE EAlE= rotor
balancing¥} absorberQ] TIs0l&2 Ioj11 SHEEE
S HE8ole] ZEXQ |ols AAEeZA diast

AIOTT,

o

Ad

o

ks
SHIKPS(E) 71497 7| EE A
. &3 SSS Gears Limited, SSS clutch

N o= g

operating principle
3. 292 Renk—Maag GmbH, Synchronizing
clutch

4. BA7IA A= L Ay SiEE oz A
=

Ut
&
@]
N
)
™
0
o
T
28
>

- Study on vibration characteristics after applying variable speed control to
constant speed fans used in a power plant -

b

A7
oz o2l MEt

A7/ A

Te : (042)865-7550

SR oA R EoIA s ESCO(Energy
Service Company)AIH0lgk= AS Sl olHAl &

@S Floll H= "okl Q= FAOILE o] Ale 2

12_ KCA NEWS Vol.74

AL AUR] 7ide {18k thebddd|e] SAHIE Z
EASHA 81l oAl EEVI0] SAKE Al ¥
o= AHle] oUA| Eadie Soll FARE SAHI
3=l 7H= M=otk
14 AH|9] 87| o detoz Al=ETT QL
Z10] 2ElA E2AIES] SV ¥k &8AlE
e 18R FMoolA 7hHS Aoz Zikd
IHAU AR &7] aHEEe] JdERES
o] Zks E&7I2t HuRolt), A9l
ohA EEE 7HHS MojEeEN EXchs Aadgel
S 4 QonA 53] AKeE 285k Al
a2 d=il= olo) 3300 Hidist &
Q7] W20l oA EoF ZHoA= mie 2
CLY oLt 712 TESE0IM ARRE
E ZHlo] ARKPT fisks BPIAOl0A 7t
= QS HHIE 7idsHaAl Z71AIAR] 2R

oo o o oR
T o K
N

fl
I
fl

5

Bolerr
o]

= 8
e o

pal
Dal
ol
nr
Y

o O
ol ﬂﬂxﬁ
N
4> 10
R =
o
30 b
),
™

W 2
i
>

Brooz & N OH o
%%’mgﬂ’)ilﬂll
iy 3
o o
44
{Lém

o oQ
ool'-&l'
ﬂllllmﬁrﬁ
Db
OEH_T
M3
J‘Ol'érﬂ
o o fi
o =3
I 2 4
~ Al B
SO
m oo B
o =
T o7
4 Iz for

Mg o
1o
I
0z
i



L1 ek
WA 2 =20lkle= T8t ARES] gdl2A =
W B8 UEAE heton 118 e AREE B
AEQIRIEZTIQ ROEE7)0] 528 FEskY] ¢
S 7HHSs 237 SElE 7Hdst 29
E= IERES 21918 campbell

£ Sall &= duyidoll e&starkt sieich,

EFGTHONA 2

ol

A 2PEYF HE

2. SBHO| XIS0HA
2.1 th&d|e] 71

o
o i

AT B
TR

IDF

fo2lp ]
£8

B oNE mwat
Lk Bharwpn Prbpesr
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Fig. 2 Configuration of a FDF

U{Q’EB]E NN =2 EBAEES A6l
=Z7/FDF; Force Draft Fan)Q} K01
EZ7|(IDF; Induced Draft Fan)olthFig, 1). 5

o B SV Z12k0] S271VF dsrio) dEsE ’?JEHE

7IEE 5 QIEE FViE Bojgo Fx dgs st
Fig. 2.

ARlEETIt FAlSH HEE RelEsE7= Had
LHEOA] PIAE 717 5718 vies o98s S0
c=s =l C’Jg}o}/ﬂ HiEE 4= s R 3718
SUsk= ogks shA Ek

relEETIo RIEETIN et 7IaXel Ale
Table 17} Table 201 IEABIGILE 7Iad AlLOIA
& 4= Q0] V[EHeR Hﬁ;x_oﬂ B A mERE
AylolxEh EEA: Hololl e A0 780 2E8&
Sol BEVI0) £EE EEGORN FYINOR A
FHAHIE TS SIS U 27| SUEAS
7RiZ0] THSEtEE WASIQT), IER BE Sus
cof =EEid 587 SIdAE AXshks Hoj>oA

Llsers Sao] HAERITE

Table 1 Technical Specification of FDF
Type ] Centrifugal Material
Type of Driver | Electrical Motor Blade Highten Steel

Fan Speed 1180 RPM Center Plate 85400
—Max. Temp. 60 T Side Plate SC450

BRG. Type Roller Impeller Hub | Highten Steel
Rotor Diameter 1730 mm Shaft SM45C

Blade from 3.2mm .
Thickness |  to 4.5mm Weight
No, of Blades 10 Rotor L100 kg
?I‘ub Diameter 750 mm Housing 6,760 kg
Hub Thickness 180 mm Total Weight | 12,450 kg
Table 2 Technical Specification of IDF
Type Centrifugal Material
Type of Driver [Electrical Motor Blade 85400
*Fan Speed 880 RPM Center Plate | 55400

Max, Temp, 200 T Side Plate 53400

BRG, Type Roller Impeller Hub | SC450
‘}%tor Diameter| 2085 mm Shaft SM45C
Blade Thickness 3.2mm Weight

No, of Blades 1mx2 Rotor 2,270 kg
Hub Diameter 650 mm Housing 12,600 kgi
Hub Thickness 305 mm Total Weight | 15,700 kg
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Table 3 Dominant vibration of FDFs

FDF AFDF B
(RPM) (mm/s® ) (RPM) (m/s)
486~570 | 37.4 (34.25Hz) - -
821~915 159 (29Hz) 756~915 215 (29Hz)
47.6 (16,5Hz) 30.1 (31.5Hz)
057~991 940~980
84.7 (49Hz) 84.,7(46,25H7)
47.2 (17.25Hz) 16.3 (16,88Hz)
1010~1030 995~1030
70 (34.25Hz) 43.4 (33.75Hz)

Table 4 Dominant vibration of IDFs
IDF AFDF B
(RPM) (mm/s”) (RPM) (mm/s’)
320~340 | 26,4 (21.75Hz) | 325~330 | 19.2 (22Hz)
425~450 | 51.5 (21.75H7) | 435~455 | 35,2 (22Hz)
105 (21.75Hz) | 630~685 | 81.7 (22Hz)
102 24Hz) | 705~715 | 30.2 (23.75Hz)
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Radial Dir,

Axial Dir,

Fig. 6 Measurement Points and Directions FDF Rotor

Fig. 7 Measurement Points and Directions of IDF Rofor

Table 5 Natural Frequencies of FDFs

Measurement Dir, Natural Frequencies
Radial 24Hz, 39.25Hz
A Axial 23.25Hz, 34.75Hz
Radial 22.75Hz, 38,5Hz
e Axial 21.75Hz, 34Hz
Table 6 Natural Frequencies of IDFs
Measurement Dir, Natural Frequencies
Radial 22.5Hz
A Axial 13Hz, 21Hz
. Radial 22.25Hz
Axial 13.25Hz, 21,5Hz
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Fig. 9 Measurement Points and Directions of IDF Rotor
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Table 7 The finite element number applied for FDF rotor

Element No, Node No,
Shell Element 10,239 10,982
Solid Element 8,956 13,180
Total No, 19,195 22,684

Table 8 The finite element number applied for IDF rotor

Element No, Node No.,

Shell Element 21,044 20,343

Solid Element 25,056 37,687

Total No, 46,100 54 699
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Table 9 Results of mode analysis for FDF model under

increasing speed
1st Mode 2nd Mode 3rd Mode

O RPM 21.15 24.26 36.51
400 RPM 22,04 24.98 36.55
600 RPM 23.29 26.07 36.95
800 RPM 24.92 27.51 37.49
1000 RPM 26.87 29.27 38.17
1200 RPM 29.07 31.28 38,99

Table 10 Results of mode analysis for IDF model under

increasing speed
1st Mode 2nd Mode 3rd Mode
O RPM 13.17 22.93 2317
400 RPM 14.72 23.31 23.82
600 RPM 16.61 2411 24.96
800 RPM 18.94 25.18 26.47
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