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Preliminary study on design modulus and disassembly assembly of
small hydraulic buildings
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Abstract: Based on the characteristics of complex design and operating conditions of small hydraulic structures,
this paper points out the limitations of traditional construction methods, and it’ s of great value to adopt
prefabricated design and construction. Since the modules of the conventional assembly methods are not uniform, it
brings great difficulties to prefabricated production. This paper discusses the design modules of different types of
small hydraulic prefabricated components and analyzes the split elements that must be considered to achieve
standardized design through the rationality, the standard typicality of design, the economical convenience of
production and construction. Simultaneously, it’s emphasized that structural function is the basis for splitting.

Key words: small hydraulic building; design modulus; disassembly assembly

ANBK TSR T 2R A8 TR X BN 2 AR T A PR N MR BOR 2 it TR
(7K L KA AR R FUK M BN A 44, 18 it T afl DA ) SRk o AR G/ NEDK T
KT T2 EK A 5 % 2R R B %ﬁ%%&ﬁfa%%ﬁﬁ&%ﬁﬁﬂﬁ%%um
MEAEN, BT SR A B A MR A A2 X AT ISR BT T A A

s B H#A: 2022-04-06
E®TH : [ KFIRH I H (2019037)
fEEEN: 48R (1985—), 5, M TR, E-mail: 371803673@qq.com



Bl

SR AR NDK TS SO TR AR o R AP ST 25

fRits T AR} 22 A48 B A 32 2 5 1] A AR FH K R it
R R A B EEMA.

M 20 40 60 AR 2 A, o e P K T4
HR R BRA 5 R 4B, S —Br B 2B
B, EBAE 60 AR P S B, T B Rl A
R G B SIS R IE A 5 55 B B A By
B, FEAE 7040 E 80 4R A4, Tl 2 i sXF AR 1
F BN Ok H LR B HEK A AR (DU
HE) 5 5 B BN RS i X B, T 2 i U
R FENEA B H RS BRK S A
AT A (ST BT ) 5 58 DU Bt R B EL
TR fe AR 1) EZ N A TREHEX K
HEIX sl ISR K2 (=X PO A5 R TR IE
(R FL AR TSR R R T — @ R A
BLAE b ] TRERR S R HE RS, K
TR R A A RE A

H A, FRE/NK T S iR e e i
Az s QR R NSRS o Ny NI (EN 2 I S & &
IKSC A S5 TR ST R SRR KR TR
T A 2, K T AR R Bl et B —
FRERTE . %G B R AR AR 3 T8 i A7 7 DL R A
R OBEORG— , T RIETHIA 1 ; @ LI
il 32, AT SEILHUHIAS i T b R T A
MELL R, D, A B/ NRLK T 3 SR ) AR
BT B AR e B A TR R

1 INEK TR

ANBRR T ST AL A% L R R BT A
Tl A 7= e Sy — B H A R A A
LR S ), A e B AL ) 6 R
Z o BT AR ACER O R AT R PR R AL
T, DAL D REREH 59 RS RN {950 ot A 1752
Ui P B s, APRIE A BEE R b, 7D RE L J5
B BORMZGTET7 ARG S A T7 58, fe dE ik
J5 MR ) B 2 BUREAE

R SRR 7 BT e s i b vl RS A
O, BRSBTS T SRS
B RIS RS AR AT RUBE P
Fenl o FEER B A B 100 mm, [F] T
RSB SURAL A AF R 3 T a5 LS
[T 150 N N DN EIE- N 0 e I PP B o
PRBEL

INBU K TS SR 32 A0 5 SR ity R TR
Rl P KRR (1), 2 RE e i AL 7

() Tk 7= 3 (&> T B =

(e) TiMlHaHhrE ) FHIKERE

1 NEUKTEGI s R

BEHEK TR, sl NRK T SRR PR BT Y
A U 7 A A% 0 TR AR 0 Al B 255 U
P R AR R R B XA R D RE A
FPBEATIOE , IR 1R

2 INBUKTEFYIRS AR

SEEL/N R T SR BT R e A HL AR B
A TURIR A, PR, G 3o 21 K T s 14
PR BEAT A4 0 O 2 A AR ) S, &
REXS IS H N BE P AR (A543 TR |
PG PF AR BRE 1 TR S 29 7 A, ko
T BT RBE AL A5F Al AT,

BRI R A T 2207 T N 3R - 3]
REVERN ZRME A4 FRPE Vs fi L2 PR 1 1Y
AATPERMEAIPESE o JRor APOEHOR TAR, dify
R EA L S U RSN | R0 TN /1305 ) A= I s
SUETH PR T s i A A IR RO
PIMESE .

PR 2 TE 1) S AR T2 A 1 45 4 DT e
MRAE DI RES 3 J1 AN IR] , K S B2 00 O e [ A 1
IR PE B AR 32 TR P o N8 1) Ry 1 3 B T i
PR KA PF R BRI . IR ESME
ARG TR AR 1 LR AR TR 1



26 I K OH 20234E1 H
T INBUKTEFYNZITEEEIL
Fg Fa RS JHER] FRUERLEL H/iE
K 4.0~8.0m e e g
bl AR FEFE2.0~3.5 m *‘%;@@ﬁ?m mm
JERE0.2~0.5 m e i
L e - AL
E K-J£2.0~3.5m IR P
Sk ok FERE2.0~3.5m KB SR | S EEAREL 500 mm
IEAME B 1.0-3.0m BEEROEL 50 mm
BEJEL0.2~0.5 m
- ;SE 1080w K TS0 mm B B (R
A sz 3.U~4. B R R S i Bk b
B 0.2-0.5 m JEEAEL 50 mm APl P2t
2 A FFALE RS 1.0 mx1.0 m~2.5 mx2.5 m FFLERSF 500 mm
. [BFL H EHA%0.6~1.2 m [FL 1 R~ 200 mm e
a4 4K 1.0~2.0m KA 1 000 mm ESREEIES
BEJEZ0.2~0.5 m BEJEAEEL 50 mm
SR AR A B A5 R S R AR A T
K 1.0~2.0m .
3 7K fil FERE1.5~3.5m Wzkf‘f&i?oo i % i A A
T PR 15035 o FE R AR AL 500 mm
4 HE1.5-3.5m BEJELHOE 50 mm
BEE0.2~0.5 m
TR AR AR ST SRR AR B B S 2 A TR
\ G 1.0~ e 1) B R
4 PR FiE1.0~2.0m . T o= T
N R #/£0.5-2.0m o Tégfﬁgmm SSALEE =N
JELE 0.2~0.5 m TR
o 5 4HI 1 000 mm
5 Rt PR B - ; e TP = EARA 500 mm IR [ PR
B 1.5~3.5m LR 50
JELRE 0.2~0.5 m Al
6 IKIE IR B B RT ARS8 1l B S EEE 5,

LSRR . ST 32 2 LT ] A 0 3 o] 2
N A2 R AR, LA R R L L
TUPS 355 3 AR I 222U 8000

ANEUR TSR AT YR BC I, 25 1B L
ANAES

(D32 53, BAESSF L )y BAR 0 e B e
BEATYRT BT R AT , 570 107 22 RS A7 A 1L i
BTN, RN EE i A AME T PEA B it n]
FEVE R RS . BEORUETR A O A B
2 JIH) G B AN RS R B AR (452 05 R

(2) Y B E TR R ) 5 P s M54 32
BORBIERAL . LA LAEHS 45 g 1, ez T deok
37 B — JBCAE M S, R 50 s 00 B JE 3 1
ARBCHAR R It , Wi R0 52 1458 5y Hh BLE
o B RS TE MURMCR AL IR A 419 s

182 A PR UETY A5

(3) & L i AF iz i MR A 20K . B BEAY
Pror e AR F B SME RO ML | AR % %
PAEAS TS I REIR B BOR AP 9 A 7= A AT
ARG o 3Ah, PRorJm B TR Pt 2 e
96 2 20l T B ) PR G L PR g PR A s i 2R . [
A, s B Rt T 7 R BR5E | i e HILR R 75 A iE
I3 it TR A Ml 25 18] 55 TR, X A /N K Tt a0
Py JE R WA o 35 H A e 2 — B S i
PR, R I3z i 7 0 S i 2 AUOCEE e A BRI
R R AR B0 BT, — PR N R PR
PR AEHEE S

(4) TR PFIC AR A 20K . S BREs kG 2
R oK, LA SRR AR 7 R i i 45 5 I IR 647
O R 11 P LB 2 0 A A T A S



Bl

SR AR NDK TS SO TR AR o R AP ST 27

PF35 PR BN A 205 R PR & B 2250

(5) ML T A BOR o RN 224 it T
s S BT R A7 2L 258 B A R R I DB R] T A A e
TR, B BRI S8 I AE RE T AL A5 DI RERY
(7 P, 12 BE 5 1, 7 P 307 14 it Tl 8 2 v
LM el SRR R E A . LA, 5 B RS
AN ANERDR TSR 1 6 2 — et i 52 1ok
ZAh KBS KA B R R R PR B RE
AL B PE S PEZ BB o

(6) BAT /AL Fs A Al /NRDK TSR
PRIPASRENE S 21 1 A I S5 A =5 oK , LN i
B VI I AN ) MU B8 B ST BT 2 S,
o1 PRI S B

(7) TR PER A B RO ZR o UG 1Y
Nl aa VR TBUIE IR -9 &2 ST | NEA )
M AT E R RS R B2, I T A
PEABERRNIE , R R A tu il 2 WA TR 0
A BCAS ) B AT T A P ) RS B2 RS T
RE 1] AL B 25 A B2 2R R HE , bR 22 Bt T
CZHRTIRER, RYE I (S5 2 s A T T
M52 18 AL R, U2 ek i i iR
12 A OB BT A FDRR AR S ) H Y

Pr o> TAF E 2SO E LR 5 U A9

Bl 215 s @ E S R P EAE AN TR R 20 s DB E
Je B8 DX TR AR AR 2 [A) A 5 2R, A4 AR DG T F 11
(R 5C F s @E R 1 Z 8] B4R I 8, JEH R o1 4%

AL
8 # it

ARSCEE R /N T3 S I A5 4G S DI RERS A
PR T TARIZEEDK TA B REed 8O 3%,
IS TIRE 52 1 AR sk il T R AL B
MBI AR A T T, M T S T R 1 S IR v
B JE R R 7 ARG (2l G2
PR it iR H Y, N/ NRDK TS %
FCAAE 7 B — 5 IR S A S B

SE

(1] Z=fE A /NRDK Ta st et ) e se (1], hEKE,
2014,14(3):240-241.

(2] BEBEAK, B, 008 5. A MR e i S S R
g5 1], ARIKAE TR+, 2001,1(3) :62-67.

(3] ZBFW. e SR e 4 25 My e SR A T R St T
(M. dtat UL i, 2017.

(4] GB/T 51231 HeficxCRE L d A ARES]. bt
S Toll ik, 2017.

(E4#F177)

device under bidirectional operation [J]. AIP Advances,
2022,12(2):1-15.

(4] #5558 DUk T A E R i 5
BAETLT ] Al TR, 2012,28(16) : 60-67.

[5] B9, mmele, A 25 5T 40740 1 B s v
IR T[T ). K BB REIERL %, 2020,38(11)
164-168.

[6] MRS, TKEE. BT IER LMK E 2 [ 3K
TIPAGLT]. ZNER TR A2, 2020,46(5) :61-67.

(7] Beuk, 220l skde, 45 ST Rat b oK = 01k
BHIEFEL) ] HE 47K HEZK,2019,35(23) :91-95.

[8] EREAR, EIL, Eakim, &5 S Uk 28 58 XK
TR )], HEEDLAE TR 244, 2013,31(6) :
461-465.

[9] QIANZD,WANG Y,HUAI W X, et al. Numerical simu-

lation of water flow in an axial flow pump with adjustable
guide vanes [J]. Journal of Mechanical Sciences and Tech—
nology,2010,24(4):971-976.
[10] FEJU, BREAR, TG, 25, TSkl i 22 1 ksl
B HTL ). AQWAU7 41, 2017,48(3) : 119-123.
C1L] WL, XU, 275, 45 5 TRk S -l A8 2 K
TIERERUE NI . A U4, 2014,45(5) : 51-58.
[12] Kim Youn Sung,Shim Hyeon Seok,Kim Kwang Yong. Effect
of inlet guide vane and blade pitch angles on the
performance of a submersible axial—flow pump [J]. Pro—
ceedings of the institution of Mechanical Engineers, Part
A:Journal of Power and Energy,2021,235(4):718-732.
(13 ] Jala, 2300, S, A B0 A S IHRtE 2 1 AL T )
kah5E 1] TREAPIEZA4E, 2020,41(7) : 1679-1684.
[14] AT B ARG IO ML SL140—2006[S].



