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Abstract

To research the conveying characteristics of different discharge types of blow tank, a comprehen-
sive dense phase pneumatic conveying system including a lateral discharge and a bottom dis-
charge blow tank was developed to simulate the transportation of blasting fluidized powder. Con-
veying characteristics of discharge types under different conditions were investigated, and the in-
fluence of fluidized tank pressure and pressurizing gas/fluidizing gas ratio on the solid mass flow
rate and solid/gas mass ratio was investigated. Results indicate that the solid mass flow rate and
solid/gas mass ratio increases with the raising of the pressure of blow tank. As the pressure of
blow tank raises, solid mass flow rate increases and the solid/gas mass ratio starts with a sharp
increase and then slowly increases. Under constant pressure of blow tank, solid mass flow rate
and solid/gas mass ratio firstly increases and then decreases, to be maximized when pressurizing
gas/fluidizing gas ratio is 2:8. At the same pressure of blow tank, the solid mass flow rate for the
lateral discharge is larger than the bottom discharge. The bottom discharge type uses one third
more time than the lateral discharge type for transporting the same quality solid. By calculating
the local resistance and resistance coefficient of the elbow near the outlet of blow tank, we found
that the resistance and the resistance coefficient for the bottom are bigger than the lateral dis-
charge conveying systems.
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SAEEBOREIRT 19 thag By, BAASA. 2a, b, 5 CI0ES Ao, R
P AT e BRI TESEGE AR, R UMMASEE N E. BTN R s
R, YIRLETE AR, R ENER RN, SR, Bk, B s E . (KRE
S R B A A IE BRI AE RAF B2 99VE 1] [2] [3] [4] [5]. AIAR KRR “imaSAe” Rt sbfrfid i
M T a2 SEBLE AR I A R itz —, AR TR IE P TE FE A RE R EOR ORI 2/
B2, FNRAA%RERT G AR, MGER A, P I T mEsE kT 00 P
FATE: BRI BB AN HORT R A HE A PR TRACIRS , PRI AR E T ik RE
TV iE B S SR AE S B A [6]. 24, W T L HR A EER A U is KRG RREC
AR WEFC[7] [8] [9], EAT RN HUBHAALEE A S0 hniE RGBT B R, 1ok T ARtk 2K
FIERUREPEROIT U AT $R B [10] [11].

RTHIE R G R R 2R A O 0 2 SURGAPL, K T RAURM S AR E A, SRR
B ERENEITE I s B A s O RER , e e HEREIR b fEULACEEN , TR AL ik
HE O B AR T A 38 S SR I ARG NTE N, AR SR AA WETTUR I AN RHEE , 7255 PR R A BE s A2
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2.1. SCIEAER

HAEMR 7RI RN SR LA SR, WL IR . FUR . Rabfa . B
SHUE. BRI . LI H PVC BB ASH, Wik 1 FUR.
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Table 1. The basic parameters of PVC
#F* 1. PVC BHEARSH

g CPYIRIR RARERE O WRSEEFE HEE Wabfl Bl e o BRI o =
J Al um kgm® kgm kgm . . SIEUE, % s FKE, %
PVC 74 593 604 1450 33.3 25.0 73.1 180 0.42

6
—

@ (b)
1, 2N 2, BRI 3, FEM; 4, ffSHE 5, B TR 6, WILEE; 7, o

Figure 1. Schematic setup of the pneumatic conveying experiment facility. (a) Lateral dis-
charge; (b) Bottom discharge
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BHE RGO —ANEBIN 0.236 m°, 55 1 m FIFALEER— 288 0.566 m®, 7 1.6 m Bk HE, P
ANEHREYS AT AR SZ— @ R T, BEPANNE RG] . AR BEA IR A, T8I M R <A
OISR AR A RER B IR A R B AR, 5 TR RS, AR TR
N, Horp = F TR e AR 7y, — 35 BT B e R 0% A TE ok k23 R IR AR, HERS
ST A2 E A TN T HRIE RGBS S S A R O P —FL, ks E
TEA AT A o FL NS S0 o b HURI A % 28 G I A B JES 35 A M A A AR A /L, SR 1
BEHOTE S AR L e, @I 2 A SO T A HE B Ah . WO RETIR A A A4S, kil R, A
[BE RS M@

WnEEE RN A 35 mm A MLBENE, Uk O BT 2 2 i 262208 200 mm A ML, H
RLERIFALER 200 mm HEEE, FHREIZEELAKS 14m, FHEEmIZEEELAKL 16m. F
HRHE B RGN T R BTASE: 80 T AN R EAE B, 2 5 R HRMEAE R T B 2 300 mm;
HoRTKPER FREES FACHFEMEN REBERINT %) 1400 mm. HiEFERKFR . 5HE.
KPS BT L B BT E T AREE 1 om (WA EAL, AR AR B R D RE . 1
IRAGTEAS [ 15 B A B 0 ATAR 3R Rt B B T FL . I S SRR AR B T R, RS
N 0.2%, LAFEGENES G E R, BRIk E. R BERE. UM RER A B R
.

SEAI AR, Ry, EES AR B A B R R AP RIRAT, TR RE MR IR, Bk
B Jy 200 Hz, $dE izl 1 Hz.
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Ji T T AN OB T B B R A I R B, BT RURAR  AAR R R A RO B AR AR A
s RE T/, IR AN UK. AR R SRR, — o M BHE 558 2 5ETHE N Y
T, SIRTHE I ANILEE, R, AU PO R RN, R R R R, i
RAAREAFBERIETEM T ARSI U B R A RCR I3, SR AR R ik RE 8K, [
IR, IFER I R TR 2:8 PRI R A B PR B Bk . RS R I RN e
L OB RRRC BRI ZE , R RS R TOG RO Y, T AR B
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Figure 2. Solids mass flow rate vs. Pressurizing gas
/Fluidizing gas ratio
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Figure 3. Solids/gas mass ratio vs. Pressurizing gas
/Fluidizing gas ratio
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Figure 4. Solids mass flow rate vs. conveying pres-
sure
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Figure 5. Solids/gas mass ratio vs. conveying
pressure
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TE B R R s se s fE o, N T R LG T ORI, — R W R Ik T S R KRR AE R RO
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FHFE, g 2 B BRI BT Fos . ERFERAL S BRI A EAME, BB ey il 72
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Figure 6. Solid flow way of the lateral discharges

6. MICHEARIE TRESYR A

Figure 7. Gas-solid flow way of the different discharges.
(a) Lateral discharge; (b) Bottom discharge
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Table 2. Conveying characteristics of different discharge types
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THERHTT 0.07 2:8 1980 92.43
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DOI: 10.12677/hjcet.2018.81001 7 L TRESHAR


https://doi.org/10.12677/hjcet.2018.81001

250

—=— Lateral discharge
—o— Bottom discharge I

240 20,
E —>— Bottom discharge I

230
220

210

Weight / kg

200

190

PR R RPN U RN I BRI B
0 20 40 60 80 100 120 140 160

Runing time / s
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blow tank
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