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Abstract; The drying of turbine thin layer sludge is a complex process which involves the coupling of
heat conduction, convective heat transfer and mass transfer and high-speed swirling flow. The key to the
successful application of this technology is to master the coupling drying mechanism and rule of sludge
and determine the core parameters of drying equipment. In this paper, the mathematical model of heat and
mass transfer in the thin layer drying process of turbine was built by method of mechanism analysis. Based
on this model, the numerical simulation of the sludge drying process was carried out to reveal the distribu-
tion rule of velocity, temperature and water content of single gas phase and gas-solid two-phase flow in
turbine thin-layer drying process. The key technologies and parameters of the thin layer drying process of
turbine were explored. The turbine thin layer sludge drying system was designed and developed, and ex-
perimental research was performed. The results show that the blade array design of dryer can realize the
smooth transportation of materials. The end of the blade is the best position for mixing heat transfer in the
dryer. The optimal blade installation angle is 45°. The water content of outlet sludge can be reduced
to 20% .

Key words: turbine thin layer,heat and mass transfer, gas-solid two-phase flow ,numerical simulation

Wi HEE.2021 -05 -11; 1&iTHHH 2021 -07 -28

BEE&WH I AREE AU &7 (2019GHY112002)

Fund-supported Project:Key Research and Development Program in Shandong Province (2019GHY112002 )
YEB R WIRII(1997 - ), 5, L BARM A, B RO R L se k.

BIREE K (1978 - ), B, IR, & ROl A R



- 80 - W 3

2022 4F

51

i3

T5 8 Y Ak B S RE B DRI o e 4 S0 )
W2 DU AR A5 e TR, 1R
15U IEE A Il A A PR 1 e v o T R
PR LR A i R TR S A i
i vE Z MBS R . A —Fh ek i B A% - )
PERA AR ——IR R MR TR RS T A
A S FERONS 3L S B, Al e v R, T RS 5 K R
80% ~90% HIIEI5 ¢ B T35 [ % 80% LA I,
I A ROR 0 35 5 R G 40 T, REAR Gy i 1y 75
P K AR ARAL s Ho BEAR PR AL T2 i, PR 7
TE AL BES L & RS Tk e R 5 e BAT &
EY R

AR TR DB SR I e e B A, T
A BRfgERE TAE 0 TAR B L S R E T
Bl AL BRI BOIREL , i £ o AR AR A
I 07 FH A DG, A 2 12 00 Bl 2 3 OG0 1Y) i [
Volehkov 55 N W58 T £ 8.0 J1 I FALAE R, 4k
AR 49 50 F) TR T 3L S22 0 2 ORI 5 B I 18] g ]
REE, JETI T 1 0L A R I U 2 25 B 127 [
LR TR SEI AT T s R A B 4 N g T
e T A 3 A BEAS A 8 A A B X s i i e
RPERER) FE N R AT T, SHHSE, Tk
Bl NI Bl i 52 2 L R s 6 2% 1R A R 1
TEHERT 7 A B U Sl AR L K B A o o R 1A T
R ARl A R E (7Y S E i) S o =
gy A% B F0 AL 5T i) B 2 J5 % . Chokphoemphun 55
NS A R O A R T O R AR R T
LA TR R 0 B AU S S IR IE 5T . Beh-
ery NP A IO AL AL B BT T
TR, K B RS0 25 SR 5 52 6 8040 A X T
PR DA 5 MR AR R TR Tk A
FESL T A T A ML = T A B0 S B AR R
AR FE B (4 T e Tk A vl FEdE AT 1 BB DL
Feo AT, B PR e 2 SR A B0 A4k T
BB, HAEOR B A0 S5O TR 52 A5 07 T
VHFFAETE 22 1)

ARSCHYEE T T2 N PR A A A A A

BRI, LA o FE AT e A AR AR, SR TEA
[F) BRIy JEE o A o 8 3 s AR A B 1% 3 14 R
B3 7% TR 5 V2 B — SR RIS TR R ) R U
I KRGS R A WL, B i e 2 TRy
KRR KSHL

1 FLRE

S T AL I 1 B, g
BN T1L5 A 5
R HE TS S M A, TAL % 9 5h e 2
A T VR I, 6 038 1 1A B A0 45
B4, BUEAY T2 it T A T3, B
TAHGTE IR — IR B TR . A S R T
SRR AR 5 T AT R SRR
T SEIUR A A6, TALALAY R Bl 1 224 47 B
S B e AL 3 34 30 S B
ekt MR AL . WIS A AL SR | 37 200
5 T BT AN 1E T AL 10 B2 T T
R S IR R . R T
SRR J1F DA — 5 B3 M 6 100 i R
TENRLR 32 5y, Wk UKL S W 55 P BE 2 fiok | il 48 A0 S
3 R 52 T AL

HERE O FEREE O 5/';% jﬁw
[[uMHMHMHMHMHMn

FRio HRa
o

T I
Hkn o gnt

\\
TEAME#O

| RREEETHNEAE

Fig. 1 Structure diagran of turbine thin layer dryer
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Tab. 1 Parameter setting of gas-solid two-phase

numerical simulation
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