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Effect of the Speed on Blast Loss and Performance of
Reversible Turbine

JIANG Zhenyu ,ZHAO Tianxiao, WU Lei, GAO Jie
(College of Power and Energy Engineering, Harbin Engineering University, Harbin, China, Post Code; 150001 )

Abstract; In order to study the reverse blast loss influencing factors of the turbine and master the control
strategy and control method of reverse blast loss of reversible power turbine, a calculation model was es-
tablished by taking a marine reversible power turbine as an example. Under the working condition of 1.0,
based on the rated speed n of ahead turbine, the blast losses caused by the reversible power turbine at the
speeds of 0.6n, 0.8n, 1.0n and 1. 1n were calculated respectively, and the performance of the reversi-
ble power turbine and the change of the blast loss at four speeds were compared and analyzed. At the
same time, the internal flow field of the reversible turbine with different rotating directions was compared
and the influence of the blast loss on the flow field parameters was analyzed. The research shows that
when the unit is running ahead, the reversible turbine will produce blast loss, resulting in abnormal flow
field parameters in the astern stage; when the outlet pressure is higher than the inlet pressure, the temper-
ature rise of the moving cascade and the output power are negative; at 1. 1n speed, the loss caused by blast
is the highest, and the proportion of power loss is also the highest; the efficiency under 1. 0n speed condi-
tion is 0.02% lower than that under 1. 1n speed condition, but the output power of the unit is highest.
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Fig. 1 Calculation model of reversible power turbine

1.2 BR&EH

— AL A e T R R 2 BT, ST ~ 4
R 4 SOE A IREEERT R ~ R4 UK 4 ZUE 4%
P51 v = AT K00 A R g OB W= 7 A [
VAR BT, TSR 5 0 B BT Y
KR, EHT A 1B — b S i) i i 485 20 X BT A T
e A S AT Menter! 32 H SST £ - w
Tt PR WTARYE y (BN [R] [ Bk B RE 1 R B0k
S RE [T s A B %, R AR M X G B0 I 4R RN A7



.44 . M f B

B T

2024 4

FE 0 B 25 T AR 43 B A T30, PRt A Sk
£ SST k - o i AR T

NFRAR BT L RETH R 48 B IC T #8551
JE 1) iy A5 A A I 0 R sh e Ag BT N
TRA 3 U 5 B4 2 HE 1 LR FTOR 38 7 1] 5
HEBLh 7 th P80 e 45 i il TR RIS
AT TOLT B IR A0 A0 5 0N n, FEAN U
KM SE R OLF X LAY 0. 6n,0. 8n,1. On FlI
1 1n 4 FhREHECT AT 4230 Ty e 7 A SR 2%

S1 R1S2 R2 S3 R3 S4 R4
kit

B2 WEEHHREFFRETEE
Fig. 2 Schematic diagram of meridian flow channel

of reversible power turbine

1.3 Migxl%
— A nT {8 42 B0 T A RS 30 o L 3 iR

(b) BIH
3 —EUREIZER iR MRS

Fig. 3 Integrated reversible power turbine

grid distributions

BB S HECBAE ICEM 58 U4t ¥ Ak A% )
gy B RS ECR 29 T, HES BRSSO 11 T7
BB RGBT MRS A H - 0 - H ZHe 54 1k ™)
¥, Numeca FAFHAY Autogrid FHe [ 34 B
o B MRE K20 260 7, T E B A
SRR G50 BB 4 g g ik TRECE 0.5 mm
157 SR 28 4/ &) 7 N 2 D LT
RIMAEELL R 400 T1, DFZMREZECH 15 2,5
1 2R E R 0.001 mm,y fH/NF 1,

1.4 Mg T K IERIE

TEHC LA [F] 5% B P A% , 5% 42 5 il T 00 AT
FEH T AT R RS B T 1 — ARG B 42 i 5
RORTHEAIR s 4 B, I 4 ATLUE G BEE
PO A Ffr i RGN, RO TARE , THEAS B A AR B
PO 5 18 R % T U 553 , > PR TS 3] 860 T R 80
AN i 0 A% s 0T 230, T IA R 860 U LA
A S T R RS TR EKR . LR G IR T
BEIRAS [a], AR SO TR RUERBE T 860 J7 19 4 A5
e,

94.5

94.0

9351

1%

93.0 -

925

92'0 1 1 1 1 1 1 1
460 560 660 760 860 960 1060 1160

A& E T
B4 &I KERIE

Fig. 4 Grid independence verification
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Tab. 1 Astern stage blast loss at different speeds
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Fig. 5 Entropy increase cloud diagrams of reversible turbine
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Tab. 2 Reversible power turbine performance parameters
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