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ABSTRACT : This study presents prediction of maximum fly ash conveying capacity of fly ash system in a
power plant, The mixture ratio and pressure drop characteristics of air—fly ash flow in piping system are not
well understood due to the complexity of particle motion mechanism. In this paper, the researcher
investigated the optimum mixture ratio when the pressure drop of fly ash conveying system is equal to
maximum static pressure of displacement fly ash transport blower and the capacity of fly ash transport
according to the optimum mixture ratio by experimenting the fly ash conveying system of domestic D coal
thermal power plants, which is currently in operation. The experiment results showed that the maximum fly
ash conveying capacity of fly ash system were founded under the condition of maximum air volume 5,040
m3/h, static pressure of trip condition 1,163 mmHZ20. In addition, it was predicted maximum mixture ratio of
the air—fly ash was 8.66 and maximum capacity of fly ash conveying was 52,600 kg/h under these
conditions.
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Fig. 1 Flow diagram for fly ash transport system
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Fig. 2 Performance curve of positive displacement blower

o] u]3] olAluli= Arkiel FER WA go) H4s)
3 glont, S Mgt sfepdao] B3] ol 39
7 HAS Aeialn ot

310|542

Fig 4= SHENES v|3] o|F4u|9] ul3] oF A=
£ Uehdt}, H]3] o] Bz QP B 7L Rk ]3] o]
& 55719 B AT 23 AR HAYH olF
22 FAEH, H]3 o]4 $57](fly ash transport
blower)ol| A WAE o|$F7]+= % horizontal pipe)
£ A v13|(fly ash)ot Sk, vl 37|<F 23t
Fel = 4% ¥Hhorizontal pipe), BE-S(elbow) Ljal
42| PHvertical pipe)E AH o]$F T},

3.2 0|&=20|M2| L5t

H|31E 3719k Zisto] ol & o H]g] o] FA 2N

of Q&AL Azt 2ol ol W 371U 52 ujel
AR AP, 9 ol5 T W 18] YRF o e



A B v 3] o]Fdul ol Huh w3 o]FF oS

APy_AP,+ AP, i)

L. pV? Vz
&Pr= =) —pg(Z,—2,)+ ¢,
T fD 2g "9 G2 29 @
L {"’;\1“"'"'2 L“‘m,‘,ﬂ
+m—}"‘/\”6 % + (_fp'u.,, + H)
1) 37158 2fet & L3t
o IH 171§E°ﬂ 94?'& R ‘(APa & 3719 7FL34

_%01] _46} A 517]7} 7]¢%1_ §r J_} Yz 99
5401 o LH—‘?—L— %%—“EHE}L 71t ool o
AR, SHUIR)H FUIAR) YR

‘81— O gjAlsir)an

Fly ash

AP, =AP,+AP,+AP, 6)

FHUNA 3715500 o dHEUL Ad), 4G

o) Darcy®] # vHIFAE AM83t0] 457 U $A7

o Tste] sfAfatul, rEleAle] g FE Fa WsE

T AR, 37§15 371 Wi 5L 2 43 elel
] L/D O]E]—.[Z [4][6!

2

APH:(f%)p; (4)

APy = ()2~ (2, - 7,) ®
0.3164

f= et ©

o714, F71550 o3t o wpEASEA A(6)=
Blasius 4]¥& 0|85} —‘rL?fH:} 7= = 2R 9] o]
2}, & olguje] pAZojoln, o= FYHIMEE, Rew
Ho|= 2o|c} L

STl PHEA(4P)S i%, T 2ukAo) mhE
2%} 45 (secondary ﬂow) JQL
(R, S48 4= O

Horizontal Pipe

Elbow ’

Vertical Pipe

— 1l j/ {
Elbow

Air \
l Safety Valve il EU

Horizontal Pipe

Fly Ash Transport Blower

Fig. 4 Path of fly ash conveying

THE PLANT JOURNAL Vol.11 No.1 March 2015 = 53



738 - EaA - oA - A

S50 w2 AFAS ARgELo] B4

Oq EL“"Q‘ T =2
giet, 2 dtol A= Gibson A4S ARESte] e
A AeE FokaL, Darcy I FEEALS ARESto] 24
o] o} 4AlS L3t} L
AP.=gL ;” %)
¢ =07.6(10" 5> @)

2) bl B2 o3t o3 Ast
ko)

] ]3] YRS at A shAe

2
)
T
= o
r ok
il

2o7le WAkes WY 3 IA = =T
Bl ol M BRI el w2t 27t Hekei | W
9 B¢ 53] ¥ 7o) Sedept IA yehdy, whet
A B U 5871 SOl T vIRl9 A Es H Yo

ZHE §Ixof whet DepAA Ea, o] Yake-ES T
S 2 HAUES QEE}
Flg 5 olFHlEE Sske YAREY ofF HAYUS
Ho F= Ao H]Q AL A o]l iR
ol YAZF F2E AL )IRRS0] BofEe] Ho hee
o] HAsHA Elo] ¢feliAo] WASH H=d of2igt
]7114201] 71981 B ¥ A G2 23H YA
Z(gravity), L2 FFH A& oF=(ift), F= £3H
°]Z}—4
e (pressure), Fs2 AT Y] wpa (friction
force) solth. W 3719 f40] F7E o o] H}“’P
ZA F7] Tl gt AR dEEo] nRRHEE

flo

AL

M-
— B
—

Fs

L S
G
I
G

Fig. 5 Transport mechanism of particles in a conveying pipe
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Table 2 Influence of conveying capacity on mixture ratio

Y Fly Ash Silo

Table 1 Input data for the pressure drop analysis
in fly ash conveying system

* Pipe Diameter (D) : 0.254 m
* Horizontal Length (L) : 550 m
» Vertical Length (H) - 40 m

* Elbow Quantity : 90°, 9 EA

Pipe Line

* Temperature : 82°C

* Density (o) - 0.99 8 kg/m®

Blower | « Flow Velocity (V) : 27.6 m/s

* Blower Capacity : 5,040 m*h

* Blower Trip Pressure : 1.1 kg/em?

* Mixture Ratio (m) : 8.66

* Density : 800 kg/m®

Fly Ash | * Particle Diameter : 0.000074m (74 um)
Particle | « Velocity (us) : 14.2 m/s

* Particle Reynolds Number(Rep) : 53
» Particle Friction Factor (As) : 0.0085
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