Journal of Water Resources Research KRBT, 2021, 10(2), 198-204 Hans Y
Published Online April 2021 in Hans. http://www.hanspub.org/journal/jwrr
https://doi.org/10.12677/jwrr.2021.102020

v

BEiEfHkoki & B lL

mAK, ALK, T #°

YT T AR R AL, LR YT
2Rl KR TREAR AR, IE i
Email: weiqib019720126@126.com

BT LR S Hhi

W H: 202142 H1H; FHBEM: 20214F4A3H; KA HM: 20214F4H30H

H E

XHEE KKK BILA BT TOETHNEKR, WEXTMEZREMUSHR, SREH, FRKIKH
ERG R EITTRE , HLAEK LA A, WA, 5K Ko R B B35 — i B R 7T BT,
BE PRI A K BRI BRE, HUAR B RK, KERENARER . AR EETHARRES R,
AR — BRI S ASK, REARTBEEIE AL . ARKEEMKREFOKEKAT, EEHKIA
ST ERARN), REMELOBAR, FvHERITT SR EE AN AERIGFITE, '8 T HOKLAH
NBAE T IR .

XA

WELE, WA, FRAKL, IRIEA, BKk

Operation Condition Analysis of Pipeline Water
Supply Turbine Generator

Qibo Wei?, Yeyou Zhout, Feng Wang?

1Management Office of Andi Reservoir in Linyi City, Linyi Shandong
2Shandong Water Conservancy Engineering Co., Ltd., Linyi Shandong
Email: weiqib019720126@126.com

Received: Feb. 1%, 2021; accepted: Apr. 3", 2021; published: Apr. 30", 2021

Abstract

The measurement experiment is carried out on the operation condition of the pipeline water supply tur-
bine generator set, and then the measurement data are analyzed and studied. The results show that the
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net head and output of the unit are different with opening guide vane and regulating valve. When the
opening guide vane and regulating valve reach a certain value (i.e. the boundary opening), the net head
of the pipeline water supply turbine and the unit output reaches the maximum, and the utilization rate of
hydropower resources is the highest. In addition, closing the vent valve at the top of the water supply
pipeline can further increase the net head of the turbine and greatly increase the unit output. The critical
opening of pipeline water supply unit is different with different pipeline water supply flow and reservoir
water level. According to the measured experimental data, the theoretical critical opening of pipeline
water supply unit is determined, which improves the speed of water supply unit entering the optimal
working condition.
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1. 5l

FRYR/K B 5 S HLAUAEE fK T FIFLAL, 2017 4 9 I ZRIFBRNIEAT, BT E BOKHLAL RN RE D,
Nk ZisAral, BAMEEEOKE AT E B FAAEBORKE B, RACENE R 2T T, W
ANFHIE e T oL AETE B, BUENLALH BN, 2 Bl K KA AR, AL LR AN R, BIE 2K ik
Bl KAL, HLALFTH e 4T 100 KW i f, S5HUE R E 320 KW A A BRI ZEE, Ay i 2O s it
IKIREE K B ALALIEAT TOLEATIRA T ST -

2. Eightrkoki L AR

FESEK B BB KK R B HLAL, R R 3R /K FL il 5 5 B R /K IR /K e R LA SO T A, 2015 4RI I3k
M HKETE FREERSOKEE, 51K DL R 5K B 5 5H 6 SAREHLINEKE F, Su& 5 SHlHN
EEAKE VLA, 7Bk 6 SHLAEME & FAKE, Wik 1. B2, K3 Fn, IEHEL T EEMLKBI4E
FIZATHRAL, LA A& ok B i bl 6 PR AR K (K o KL K S ML itk 3k 22 m, ZE iR 1.8 ms,
IKECHL 2 %% =i FE 152.85 m, K HIHLZA i 320 KW [1].  FUEKEENMFRIKAL 176 m. fKEE A KEE, NE
& 14m, BitiiE 1.8mYs, SKEEN 48,210 m, HIE TR 149.0 m, SKHSER 5 S ML R E R 4
KEMEE, RMEBHRE, &2 97.0 m, JFEM A K A EEEE. BTigths, BMUKEE
ERETTE MR, B—METEFER 156.3 m, 7EEENLA NF 6780 m, 7 —ANE T2k 152.06 m, fEFE
BLAH 11,197 m, FEAME TR GCA HaEA, Be% AzhE. 34k,

3. EEHKNENRE R SRS
3.1 EiEHKKRIHRESH

EIEBOKAREHLI R BUR T T oK) SR TKE, STA KR IFRES, HHK) BRHK R E
£12.96 /i m®, BNHOKAFEFREF 1.5 mfs i A A 2 /K) PAKTR, BT LKEEHLIO T AL — e I 2
FAR I E R, JE i R i 2 1 D7 2RI K B LR 77
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Figure 1. Longitudinal section of special unit for pipeline water supply
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Figure 2. Longitudinal section of straight pipe
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Figure 3. Plan of special water supply unit and straight pipe

3. K ERINEREBEFEE

3.2. EEHAKKRHESEKKST

IKEEHLIIF K SR SRR AL JI SR R 3R, 0T B R SRR B HLOR UL, 190 /K Sk /K R AR il FE KK AL
AR, MEBEHAKEN, BAEREZNHMANAEEE, HACKN A% Tinrekm 5 N w72,
LDIEANFAERNGIRLER KA RNE? A2 5 KM DCGHTIREITT A KRN ? N T IRIIZAN A, FATkE
A AN IR K I BT 8 TE KK R e UL R A FB AT ) T S S8

SR AT SefEKFE MU S AN AE S T DL LB AT R A EAR R (A, SRR T R B I (ORI S AT
K&K AL oK, SRS WK KOT BT 4G, 5 KM T G218 4T 5 100%, Sk,
BRAEVER IR AT, FrEE N iR 2E 1.5 m¥s 3F BARE ) (— AN L E) RS, Gl & s suE . RS
IFRERHRAE TR, K M ITE N2 00%HEAT 55 A1 SEa, DASLSHE. e e by 1l oK 8 TE N B
RUESRE R O (BRI Lo, MUbA SR T FE3EIT O ERT, FERRAE VR AT I 5 1D ) BN B4 A Sk FF JE
THEMARS, ZUHE, A RREEER 0 L, ARRics—HNESE. MR EkT R KT 70%
A, RBUE I TIRIT R, EIEREA SN 7, R EERMERE CE] 100%, EIEREAGERIL 1.5
m®/s, T HLHT SR F R CARR IR ZR T, SRS R . GBI SRk 1 R,

Table 1. Measured values under different opening of guide vane of pipeline unit
1. EENESKHARFE THETIRANEE

Sk AR 5% LN 6780 m 11,197 m TG K v R EHARN  REHEH
e ¥ ES(MP)  JEIR(MP) B TREIR(MP) TSR (MP) AT ERR(MP) HE(ms) hZR(KW)
100%  58% 0.206 0.178 0.089 0.099 0.381 15 14.1
90% 60% 0.206 0.156 0.067 0.077 0.359 15 33.1
80% 63% 0.206 0.126 0.037 0.047 0.329 15 76.5
2% 66% 0.206 0.091 0 0.012 0.294 15 126.9
70% 100% 0.206 0.086 0 0 0.120 1.48 120.4
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M LHERE H, K MR BN, IR IR EEAWG I, #0458 KRR RS, 4 T A1 6780 m
AL T BRI AR /N, BB R 2] 72% 0 A& T AR e, 11,197 m Ab IO 55 A 1 I IR T s 5 — BLAE I AR
AN, RN KR, SR 72%0 1A 25 K E .

MRARAKEENLI BT S ET R, 2 SRR R T 72%0), B KL A /KT 1.5 m¥s, #ad Rk
1) 5 7KL, A 7KL e 2 S p R B 5 /N ], SR AN (K A T S R A T R AS (A 3R B 2 nitt)
MR E RIS, BRAR SRR EER D Lt /K S A IR AL R B oK R i K &, B2 51 R I IR
PRI FRAR . 24 S oK I R R IR I T 2 40 )45 72% A1 66%I, 6780 SKALE T & s Aa 1 B4 3 0, 1 I /K & I v /5
BT R B R BE ) 5 5 2 B IR B A RN 1.5 m3fs, IS T 4k 22 BRI S R &2 70%, A TR 2 B 4k
MES/NTELEER B, BN RS N S F4%, 6780 m A TAME KT WK KR,
SRS E @ NG A, ETE N I E K . R R RO/ B AR KB THUHT = B I K I ) = 78
EKEHLI) 22 m R ZE FT e, Bt DAS 00650 T e T PR P R0 19 DX TRIAL IR IR 2 L %2 100%, AN Re 3
IEERRE, RISV B N R Rk S T, R s S BT, 11,197 m AL TR SRR T 0,
BB TRENRE N, AR TEHE ST i 72%2 5K G SR, 66%2 8 IR 1k 7
FEEE, MRET FIZKEEHLE K SR 2 I =R oKk, ML H i8R .

S0, ML RIMELE G ST B N Ig AT, KT M A 126.9 KW, 552507 H e BAR A BOR I &,
HIEHAUE Th#% 320 KW A BRI ZERE . AT R EdR i — B0 kB, HUALEIRFITEE Ngirn, i
N 0.091 MP HIHER, ULEHAKAEHUR R MBI K, MHUKEE 1 D imitH 0.294 MP IE R K5, 25
ATKEEHLGR), FE50F FB R ESRN-0.0015 MP, IXUEHHEER, KPR ACKIBFER KRBT, BFE
Tt R .

BAEE, HOKEEERET W ERASEE MIRIEE, SEBR B PN BRI R A, (22
EH T PR R A TS0 Ao M 5 4 SR SR, (R TN R ML 6, WA AU 2R 28, R 7K
SKAMEASAR BRI, ST R IS E 7 AR U R KA, BRI T /KFEHLAIE K SR B3R s 24 e TR
AR 3 B FR EEEYI AR E AR HE A N AU, ETE RS, HERAE e T, S ARk
PICHESIR, AMEA SR MEE ERIE4T, 0 HALE AR AE AR 2R S, B KL E K Sk N 2 RES
FEMISE R, N TUESX —HEN, FAI4R S AT S

FEHRCL SR, OSSP AR T M HE SR G, BER DL S, seitdAT 2 5K 1B 729%0),  JofRfr
FOK I BETE T2%00 B ANE , 1208 0 R I R R B2, W88 4% Ak i B 46 2 T e, 6780 m A T s 5 A8 Sy A7 A
R R IR gt — D (KR R B, MR AR, e N ST, RIEREE 1.5 m¥s, 4kE i
TR, 5T Rk O AR, TEXY IR IR AR i R kN S oK A, M E R G,
BEAE P R BAL RS 1.5 m¥s, AL N IR aRIA 1A 2] 0, Arlifase s, il ERE % 2.

Table 2. The measured values of unit guide vane under different opening after closing the inlet valve at the top of siphon
52 2. KA ETRAFESRENESKHARFE THEITLANEE

=/ N T WA5E R 6780 m 11,197 m I R AN R
FE P JERMP)  EER(MP) B TIUESR(MP) b THUE 55 (MP) MERTEIRMP)  WEmMYs)  ThEKW)
100%  58% 0.206 0.178 0.089 0.099 0.381 15 14.1
90% 60% 0.206 0.156 0.067 0.077 0.359 15 33.1
80% 63% 0.206 0.126 0.037 0.047 0.329 15 76.5
72% 66% 0.206 0.091 0 0.012 0.294 1.5 126.9
56% 80% 0.206 0 -0.089 -0.076 0.2027 1.5 257.6

DOI: 10.12677/jwrr.2021.102020 202 TK YR 5T


https://doi.org/10.12677/jwrr.2021.102020

EIE KK R K LI AT T it 7t

YR AN R IN, SR FEAE 72% 2 BT B AR F], 24 57K BE AN 72% R 21 56%, 17 1R FE B 66%
BEInE] 80%HT, &AL SR EE I — BRI R, AT RN 0, 6780 KAME THIL T ffl, A%
B HT R TR T £ 0.2027 MP, & RACKIFEIFRIA, AKEHEAKIEIN T 9.1 m, 3ilE 79%, K HENLIZHIAT] 257.6
KW, 358 R R FE 2] 0, BEm e o vr s ik s, B H 6780 m Ab &% 11,197 m P4 TiAL 1) R st i 5 25,
JEEPEIEA R T, SRRSO R AT, R TR AT 0 HRE TR AR, FERER
Rk RE, NEEHRSETER, LRSS A, BRI 09 S K R U IR FEE i 5 P 19 A5 T Ak i /< 1R
JE I IR R

I DL ESEIGEE  HrF R AR, TR R LA KK KNS Sk RO IR A 9%, /K EEHLIY
AR IR T R ALK T8 B i Re SIS, BRI R B R IR T, RGN T K KA K
S, M SKMFIAG R ERIT TR, 5 N AKERN 0, KEIFACKERAR, P DBRRE. Hik, %
R TR R RN 0, REEMKNARER I mmEE RS, WREEMKYLALEEN B s
Alo 53 A0 R PR /K 10 Tl FRE MR, BB DRI 52 8 KK AR ML K Sk, 3R K S K AL H ) A 2
7715

4. EEkRHIER T ENBETE

DA KL B 5256 AR K FE K AL 174.55 m #E47 10, e T B B AOKIRE N 1.5 m¥fs I5F, LA H S5
B KBS B S 7K i B R L IR A B (I TR ), IR R FEAS A& — AN AR 1, 7K EEZKALTE 176 m & 160 m 2 [8] 481k,
MK K EA 2 K F) 1.8 K 3Fp, & MoK KA AR, SXAMIG LT Rt 5 24 AN IR, S 7
SEUG 7 AR IE S BRI, RAT A BT I A SR B, T AR RS 5 R e S K B R I
SR EME, REH B LT AT, REINTRALAL B, LA B g N B IR
41, EEHEKNEANIGERSKHFENHRE

TR SIS, B KRG A ST, AT DRI AR A R SRR N 0 A /K KE LA, 7F
K 1R Ak RS NIRRT R K EEHL S KT, 2SN B3RSk, KEEHLIIF K L5
TFIKEERAL SR e i fe 22, XN KCLEUE, MWKEEHL) FKIRAE R KB MK L P R B b, A ks
WU ESET K] TR ER SRR, XA TF A STl S 5K i I
4.2, HKEERET U BARRIIGH FFENHE
42.1. BRBEIEEHE

SCIGCKIR R, FIERELE 1.5 m¥s RN, AKEHLUER N 1523 m, iRy 0, I8 A 1w
N 97.1m, JEiEN 0.2027 MP.

TR KSR he:

h, =152.3-97.1-0.027x100 = 34.93 (m)

RIEIE AR - BRI 2 2
_ 1.13x10° x L x Q"%

d 487t 5 cL8%2
AL, IR BUR SR QY BUELL, MR EIRARE] Q I, KKBIK hy -

| 34.93xQM
- 1.51.852

hy (2]

hi

U 834 1 I 55 H:
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152.3-97.1-h;
H==———

100 (MP)

422 BERBIGFFERITE

FRATTI AL SIS T8, R IR 3R A 0.2027 MP, R IR I ST 2 80%H , Iy &N 1.5 K Y&,
VRV R A B AL AL R, AR AL B R T A 2

Q=puw\2gH [3]
e
= Q
H~2gH

PR IR K 0 5TFR a RIEH, A MRIRITE a 5 Q/VH IEH, X tbTIESLIizsr THl, WMif

WG S L a B

azsw%xQxJ6§E7
1.5xH

FHETE R R Q AT E R R I HT s H AN B, THEH afd, BRI fIE 5T B e E

SRR R D SO R R R LS, 3R BRTT SE XS SR AR R A B AR AT R, R ERIA
BHAEAER, o 1 DS, WS T EEES N 0, MEENMHAER, A RE, “HMLEE T
TR, B2 FEAERE RO IR,

W T WK TR ERK, 5T R 0 i, RIE RV IR TR S] 100%)5, & H DR &8 E A
B, ROEM ISR, BEREERENGERAL, KA T RES IR, KELAK L
ARSI BT R, (R LR T R
5 45iF

R YR K B E LB AT TOL T S 0T T, IR 1 ETEBURHLA RN, BE T E SR LA
IBATHIPAERLEE, KRB IR TE UKL AR AN i, A EE SOAOKER A BN IS AT E ENE Bk
)Rk, FEAR A B BEKIE T RIS 1 /KA HUA LA A BN, SO/ 1 NI TE I IR 08, BREEE N 1R H
140 Z IR, YN 83 £ 7570, WE] T REFIIBCR .
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