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ABSTRACT

THE ANALYSIS OF WORKING
CONDITION OF SCREW PUMPING WELL

ABSTRACT

Now along with the increasing of screw pump occupancy ,more fauit is coming forth in working .So it is
necessary for the research on screw pump running condition to improve the technical level and economic
benefit.Based on the statistical data of spot and consulting in the analysis means current. This paper is
conclude the behavior form of running condition and describes the character of working
condition. which include eight styles: the oil well in the normal production appearance. sucker
rod breaking off. vitta breaking off. vitta leaking serious. vitta waxed badly. stator breaking off . stator
wearing and tearing Serious. oil well leaking. stator swelling after absorbing oil. working parameter lower
working parameter lower. To increasing accuracy in screw pump running condition analysis, the
running condition is diagnosed firstly using three index the yield, electric current and height of
move liquid level. The oil well which is difficulty to ascertain the running condition first is
diagnosed secondly using two index the torque and epaxial pulling. Besides,the index limit and
behavior form of production parameter-is summarized for each condition. Also,diagnosis
principle corresponding is found. To calculate more precisely Based on the working principle of surface
driving screw pump system, the theory of helical flow in annulus is introduced to characterize the fluid rule
of liquid in annulus of screw pimp. and the mathematical models for ¢alculation frictional torque between
sucker rod and fluid is presented, further more the calculating formula of loading torque and epaxial
pulling on sucker rod is conclude in surface driving screw pump system when the pump being in gear. Based
on the above-mentioned theories, programmed the soft ware to administer the working data and analyze the
running condition by which.The erro of torque is 2.06 percnt and the according rate is 0 percent. The result
of field experimernts show that the method is reasonable

Keywords: Screw pump Screw pumping well Calenlation of torque  Analysis of running condition
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Eﬁﬁﬁ%%ﬁﬁﬁ%*=ﬁﬁ&ﬂﬁ%&ﬂ¢§¥%§ﬁ,EE%&%TﬁﬁEE&%Eﬂ%
BiRmE. SRETERTHERE, FEXOREFTHNTRITELAR,:

Ap=p +pgl-p.gh-p, +Ap (4-1)

R o ——WE R RARN T8 kg/m’;
O—— MBI P I 8 P % kg/m’s
I—ZUNZBFOMER. m;
—RERTEREERBRADKNEE, m;
p—HOEE, Pa

P #DMEJ Pa;

Ap—— R B OEF AR AR K ERE S F %, Pa.

HAE-DRATA VR MR ERRTE, RBEMTE YO EH WA RS AR R KA HE,
ARBIRAT IR hI HAT 35 2 AR IE, PR M O ZE H ORI R R0 % A pe MR R
HBFE UL S E MBS R B, F R R S DR AR R E 4R RAp, MRS RIS
RISHBT BT 4 BRI R KAp: .

4. 11 REFEHRR
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U A ERE

2) SRR EEROHTE,
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4> AEBEEFEBE, BRREENKIEEE,
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HE SRR ARG RSETH BRI~ BT RE, MBHEBNEHREN
W TRER, TR SR R A FER T REERERS, U8 AP RN TR 8
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MR A EHR, BRALRE b A

..21_



BNE SATRPTEFRERAKDAE

wt
h=ngl @2
2g
AF 4—Y4BHR, m: K ITFRR d=2(r5-r1):
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IO 98 5 A O3 L Bl OB 25 R 1 RS B v R 14 3
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A})2 = ) #QV . r 2 __r 2 (4"4)

“ ”("12 _"12)("'22 +r|2 +_l;1.2"_i—_hllg)

T REERER AP T RN A
A.pf = Apl +Ap2
: 8u0. L
2 1 ’r(rZZ”nz)(r22+"12+ 2 1

Inx, —Inr,

BAE-SHRARG-DECHE#R H O E2rHH AR,
Sh RS RY AT AN R ERS R — AR RIELBER -~ ME, RFAOE
ARFRERESREERARLE, FHRER -1 RBERHENHME.

K41 RRAFIARKE T LA LA
Tab. 4~1 The table of resistance coifficient contrasted
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R EE L | 978 17 552 | 206 | 081 | 026 | 0.15 | 0.05
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4.2 FEHBRLERE

ST IR R EEF AR SRR, KN, MR R BB IE A,
HFEAE, REESK—E, HeWEERN—EE, NT7REEF, RHBERCWERS R
frREY, RAFGERE, FERGHFUBROR R T KRR LR . :

4. 2.1 7KBRGHEFH = H iR R T E

4.2.1.1 Y0 A IR MR RK R P R A0

1) Rih¥sE
FI F Fr(Chew) I BEZA ) (Connally)#5 tH i 24 2+ 8 v A0 B o kG -
=Au,’ (4-6)
Heh

A=10.715(5.6146S, + 100)-0.515

B =5.44(5.61465, +150) %

AP e EHHAE TR EMRME, Pas;
o5 ERBEHAR K EASE RS, nPas;
RE TR S BT R, TTCAHLUT At 84 et B M AR A S e ARG B

Mo =107 =1 ' (4-7)
Hoh
x = y(1.8 +32)"%

y=10*

2=3.0324-0.02023(02> “5131-550)

0

Xf S——HERBOESEYE, EEK.

2) IKIFI¥aRE
KEMEZEHNERAR, %H’]ﬁ%@hﬂﬂlﬁl?i%ﬂéﬁiﬂﬁﬂbﬁﬂz MR (Van Wingen)s
WTAKSEE M, TBETAHEREBEES T EKEMENLR:

4, = exp{1.003 +[1.479x 102 (1.8¢+ 32)] +[1.982 x 10~ (1.8 + 32)* 1} (4-8)
A p, —KBKEE, oPas;

3) ARG WEIREE
BT B A A S R AT AN ﬁA%ﬁfimEﬁﬁﬂﬁ&%ﬁfﬁF%ﬁ* BRI SR AT
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Bt 8, MRS R SRR, X TS RS AT LR AT
#zﬂn(l—fw)-'_#wfw . : (4-9)

AP p——FHBERERE, wPa s s;
M, —FHBEPHARREE, oPa - s;.
Jf,—BKE,

4.2.1.2 SHNRIGER KB AI A EOHH

EILRFT IS AT, MR FRE T R BRMEER (4 NS E) . DUBRRE ARAMT, EahsE b
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Fig.4-1 The typical mucosity curve of certain oil well
4. 2. 2 IR = G B BT
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R R OBV EARE C, me, REW RSB 0EEMAE, TR ETS
RURSSRYE, RV QRN MRS, e R, ﬁﬁﬁﬁﬁi?ﬂﬁ
T AU R R, TR R

B ERAT R H S W=, ﬂw&%ﬁﬁﬁﬁ,EMTuu% K R KA A AR £
RRIMERE, BRFSBERER, 3T RUEAR BT U R A i BRET 4.

p=pu,(= £+ 1,1, | 4-10)
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HH RN, KRR SUEREFFREG, EORESTEENXEN.
4, =Ky™! | (4-11)
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AR BEE
y —-RAAET SRR, s,
T ESYRBAR M AN, KA SRR b Rsh ATV R A T Ak 8

_ du(l+n)(1+2n)
(i +3n)d, - d,)
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Kb g — R EHHEE. k.

- 40
= 7 7
864007(d,’ ~d.)

BRI R A S AR A R, RIS, ENRETE SRR
WHARGES B UEENER.

g, =Ky 4-13)
W RARE KA R b MR R A MR, THURAKEREEBEENS, HARER

(4-10). RE-1NKER@-9) T EHEADR MR B,
4.3 BEFEWITE

FERHENTERE, BRENETEE-FNER ¢ NiXKA:

.g=4eDT
P e—FHFHHMOIE, m; _
D—EFHEEER m
T——m%%gﬁv M.
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0, = 5760neDT (4-14)
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HoF B A MR RUE BT IR, BRI RRe:

M=M+M,+M,+M,+M, (5-1)
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 My—ET 5FTREREE, Nm;
My—— iR S R R IE, Nom;
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My— MR REHAE, Nm,

5.1.1 BFRIAHAE

R TR T W ERINER, S TFRMMERLRRENELS, SHNEREUXR
H

2aM| = qlAp o (5-2)
Rp —HFHH—ANELHR,
Ap——BAFERAR L REEEZE. Pa.

__9
A 7= Taa0n

Ap=p, +pgl-p.gh—p.+8p; (5-4)
AP r—EMEE, min'l:
o—— 8 B R B E B B RE kg/m’;
o——ThEFR A o i ¢ 1 TP 3 B BE kg/m®
I—RUOFEHDMHES. m;

(3-3)
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KRR R R

—HERTHREZERERADKNES, m:
Pe FOERE, Pa: A

P HOME, Pa; _

O EREBRE, m'd;

& p——R B OEHFDWAEFNEIE A K, Pa.

5.1.2 & F S5 FAMBERAE
REHRARELEN, BTEETARS BHEETEHFRFEIARES, FTUEH TR
FEHEE, £ FHRMERAENER, ERETERRN:
M,=M,+M, +M, | (5-5)

AF M——RBTEETRPEE RS ENBEREE, Nm;
M5 T PTG~ A K EEHE, Nom;
M—— B T~ I EEEE, Nm.

5 1.2 1 ¥ STV R ENERAE

X T B REYIEE L, MOAEETRRTRNTRERHFOES . ORA—Emn

HasE, REAR. '

D ZHLIZHEARNEE, FREIEE TR FRAASEEENLAER,

2) EYBRREMMEG, E—ERETSRERERENR % _

3) BTHTEEENSPEREDNBRERASN, R MINENBER FESHAN A EESE
FHRETI LS, NS FRE T RN S0 EmR. '
BHFEMERTHEETERET FARTEHMNTIEERTUMNY, SREBRK, SEIFEE

R, BTHELRER: SREERD, BETHERERBR D, BERTHABANTE, BHit.

EFHHTFZAEEHEIERNET SR FRNIRERLEN.
BAINETFERTVHTERTRIRTRORE, RREGWEERRE M STELRRE0

RRIEH, MEHFHOEEnSRE. R 51 PFIHT—HEE, RBBREN 20T, RBAAFEAFEK.

A 5-1 MK o8 n B ISR
Tab. 5-1 The texting dats of AMpchanging with oy and »

. HTHERE (min)
VB R 00 T To000 | 16000 | 20500 | 25500
@ VIR My (Nm)
040 | 3210 | 2705 26.52 25.49 24.89
0.45 3513 | 3184 30.87 29.72 28.79
0.48 3828 | 3690 35.09 | 3456 33.05
0.50 38.56 | 3624 35.90 34.85 33.28
0.53 4170 | 38.10 36.34 35.29 33.50
0.55 4256 | 41.52 40.90 39.38 38.59
0.70 s611 | 5503 | s4.21 53.40 51.98

FRREIEEITED, B M506. nERRA: -
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FLE BHRFHBITFERE NN

M, =91.30, —n** O (5-6)

AP M —¥TE5EFMEEENEREREEE, Nom;

o, RETEHTVHERE, mm;
n ——HhihFEE, min’.

5.1.2.2 EF S TE AT LHREEHNE
SE T L ¥T () B B A R R SRR -

M, =K, of R )

A K—ETRENEESRER, Nm;

c—HEBRBEEFTERKTEINMLIER, m

S ETS5ETHEAERRL

R HAEETE m

IBHRETHTETIH TRERRAA S EERE, 58RI AALR m ARk R Fein
RICHE, RESESGHE, SEEARHE, SFREERR D, REOFEEERE/D, BREARER
FEMAERER, EHNERESEHNGREERHEERETRL.

5.1.2.3 FF. HTiEt FHEKTENEEHE

RETHRBKFEENEREIE, EHTRERESETRBERERM LB, 1R E0E
BHESNHREE. BEEAEENNERERD: —2RRMRTHERARSERBRRELN TE
BRI AR, AR, MATHTRETROTRME: —RBBRERRNEREA, o
M ERTHIER A T8 65 HMEHEREMEEAERE 70 ., ETHREEEREN, EAEEHELNE
B, A, WARHETSERET X, WHLEEEM S0 min WME 250 min” &, HEFH
BB EM 4SSN o m MBI 48N m, EUHFHEH4TN*m.

0 7 AR 2R P R R RRL N B TR 4L EE ML

M, =91.30, ~n** +47 (5-8)

5. 1. 3 HMATH I M P RERE T TR 1 3

HE R R TR RS, MIE R E T AT B TIRAF R IER, MRS &R NS
B AR T EER, RRMmTEARER, RENFTRE, WAt AR
b h 3R M A

2.2
87 ulnr’r,

= (5-9)
15(r,° =17)

3
AP p—REE, Pars;
r——imA R, n;
MEANFRE, o

I
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KBRA T2 B R A F AR 3

L'—ﬁiﬁiﬂ:'&ﬁs Ma
5. 1. 4 STRARSA AT AEF0 &8 B BB A8

BRI N e B REERATAE, HREE S i 17 0 RER A FE 1 AR ) &5
WL RZA, B R A P O E R A RUUERRY. b TRMARS IR
TSRFREFEHONERR, ENASHREEEFNHRANe NTRHMMFRESHEL

[B] i B L 4«
AR AT S TEA BETEERUERY, THT AR

m\pD,’
= (5-10)

F

2 R A Ay ik A R M BE R HIAE M, A2

.M4=£%%QLQ2+Am%ﬁﬁna (-11)
R D— M EHHES, m
o—HHFTAIEE, kg/m’;
D—RBHESEER m
H—EEE, m:
[—EERRE.

5.1. 5 AT R IR AR

R MEEE A, SR ERAER, TR IREW, Ml e fagn.
AR, FhIEFFE A S MR AR E ST, WET A NERREETER, &
B s B M. ERSNEBREEAASNARELREES TENAARZOHEBZ.

4] 0.2 0.4 0.6 0.8 1 1.2
' BHEl/s

B 5-1 R EHutEAATIRE D

Fig. 5-1 The tortuosity curve of sucker rod torque
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FEE SERAHMTER M

HTFEFEERNRERNBRETRLZESHRARW, RAEHRERTE A TETHE,
BEEFRAE IR S EREEEs), SRR TREREES), Wi ER SR,
E R 5 R A b AT R R A A A

M, =2&lmd’

&

ce=w/t

w = 2m/ 60
T 45 B TR P RS R i PR IR R

“mmiz
N 1

(5-12)

R oM, 155
L— TR, m;
d—HHNER m
m—— A KEFTRERRR, ke
—— RS RIE, s

5.2 BRI NAITE

SR TR R, B R RES MR R, b TR RS e R R B,
ERTARZTENRAERE . MMM ROMENE S F: MmfFoED. mlfEFRFoEN.
EHREHOENEEBEST EORE A, R LR b7 £ R R RR N E
R . '

TR AT F7 B 0 5 248 A FE RS R R ST RS T D RUMEFTAE S B 7ERh b 4T AR A
Wi b, SERREREFER.

W e b A A B SR 0 R R 0 A

F=F +F,-F,~F,-F, (5-13)

AP A—HBTAE, N
F—REEAFRER T LNMET, N
F—HiFE 77, N
Fir—5 0T 5 X5 sl v 47 RO ) BE SRR 0 N
Fe—iR R P REE S, N

DML S ER

F= plgmlzL (5-14)

A F—FHEHTHEER, N
o—— AR, ke/m's
L—— K, w;
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REAWFERTLHTELTRY

AR,

2) WAy fE RIS L EOH R 7
BO S PR3k A A ZERR A R A0 5 7 X dib s AT A 7= A O /) 7«

F, = (nR® +16eR)Ap (5-15)

XF F—RAEHERERTFLAMES, N
e RAROHE, m
R—BEH RO FHEE, n
Ap—BHEHRHEOEE, Pa.

3) 3t it FF L 0 RE

Fy = ZGnlﬂili =L (5-16)
i=1

AP A—HMARENFED, N
Gy~ 1 BRERM AT RERNARNER, N

4) PR ) _E RSN S S A ) B FEER

Fy =-2muewl (5-17)
m* -1
ot LT e——
m=
dl
Rf F—HHEEREERF, N

AR TEISE, Pa s
HERPERE, n/s:
5 SRS R R A B )
EF R RTEICHER, THRERS LA, B3 SHBFFRaREaR E—RE
T ESEnEE—A A, REERNREEEAERMNEREL, ZREYHEFETLN.

r=2(+T)-T

Vi

At r—HORME, C:
Tr —IFRREL, C:

— P RER LENRUEER, C.
HIEHELER CAENRUERESIENRBEREN:
F, = EcA(Tl ;Tl -1 (5-18)

A WS WM MR, £=2.01X10° MPa;
— RN AR, =11 X10°1/C;
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BHE BEFRIHdFEZ M

A—WEBRER, o
5.3 BEHEERNERERSH

ggh LB AR BARH TS, B A E SR 2 R B R P E M, X
FHEKHMEY —HIEB(— AR SEDTRE 5%~ 30%) A T 5 BN 1 py i b A sh B
R, ik, xHEERSIEEN TRRRET TR EERESRA, TRAROVERATER

5.3.1 AT EIZ A

S R R A T, i AET M E N T 2 AT R R Y, BR, HEE
RS, nENREHBITIAZSHRE N ERERTEENXR. U TFHRMMASNEDY
HEH S R RA K RIEIT 4T,

15 2(3-40)

2
Ap=—8L%£[(1—K2)(l+l:—I-{—é+Kz)]‘l (5-19)
7, InkK

BREHRERE I —EE, FAIEREEENFRRZEANRRZITERUE52)

90000
80000 |
70000 |
60000 |

's 50000 |

[

£ 40000 F

o

30000 r

20000 ¢

10000 -

L
*

¢ — ~
0 0.2 0.4 0.6 0.8 !
MRS B

B5-2 NSRBI ERRERGEE

Fig. 5-2 The relation between ratio of radins and pressure drop

@ 52, RATALEL, LARRERFEN, EARKMANERIL K EREATIHEA,
{E K 8RB (K<0.6)F IR LM K M ATT A BB A AR IRK, HE K RAMKEE>0.7),
R K AT AR LR, YaMERl K BTEH, #zELHBA, HETEEXNES:
M K #ET 1M EE THE AR, REEARK SETHFRZENREES. 8
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KERHERTEHRERMR Y

ﬁﬂﬁ,ﬁi%ﬁ%ﬁﬁ%ﬁé@%%%%ﬁﬁ%k,%ﬁﬁﬁ&ﬁ%ﬁ$s%§ﬁﬁ@%ﬁﬁ@ﬁ
FHBELE D

5.3. 2 ST R R

EEFEPE RS, SENHEENYSBFRBNFN LIRS ENSESSELA. K(3-40)
SET RN ENEERRTRENREEINES. METERBAPAE, BHENEREQ M
- . eDTn
o= 15

A p——IEHRREE, min’;
ey Dy TR RABEFEGBMRCHE. ANEES. HESE, m
B .

8uleDT) 1-K? 3
—%yﬁ[(l -K 1)(I+W + K (5-20)
2

bp=
HEFFiHE B
NPT T S
| k=l K‘XL+7;E—+K')
g AR, BDNAMERLL K TN, HEVEMBRERE 2 OMAMEKERA. WEREM
n BAHBERARTHAERIL K B K5 HXREGLE 5-3), RITUEY: HTRAMIK &
FEREEE v HENTERERETK, HXTHRAN KK-08)MaNEREH » HINmMT 2RI
i%b

G900 -
800

7@?
§00 §-
i
Msmr
4mt
300 -
200 -
100+

g - : : ] - . -
0 ¢ 1 0.2 . 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
K

Bs-3 kBEHEIRLKHRAR
Fig.5-3 The relation between k and K
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BER ARSI R A R

5.3 3KENENR

Emﬂwmﬁmﬂuﬁﬁ,ﬁmﬁﬁﬁﬁkﬁ.ﬁk%ﬁ%%&ﬁﬁﬁ%@&%ﬁﬁ%i.k
ATEHT TARBIE R R BB L, HiE a RASERE K SRR,
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KREMERB LIRSS

ERE PRHEHRIIZEA

6.1 AR TR S RAME Y

6.1. 1 AR TR S RERIHRY

m%ﬁﬁﬁ%ﬂﬁ%%ﬁﬁ$ﬂﬁﬁﬁﬁ,ﬁ%ﬁﬁﬁ&%&%ﬁfﬁﬂm.ﬁ&ﬁﬁﬁmﬁﬁ
MECFHOERRHT ESNER. XRESRHEEOBR, FEEX 0% L, BRI TETE
%Eﬁﬁﬁmm#ﬁﬂlﬁmﬁﬁ,EN&%&TR@H?A%%MIEEE&%%§,

6.1.2 RGHARL

KHARTE Windows XP SHERGT, FIH Cr+ Builder 2 & B

1) AHENEA
@ﬂﬁmm#lﬂﬁﬁﬂﬁﬁﬂﬁm#MEWﬂﬁ &Fﬁﬁ%,ﬁﬁ@ﬁﬁﬂMRﬁﬁﬁ%ﬁ
HORSEE, SHRTFERBAN T AR TS BRERREHEOM T, TR H
EEBERTE.

2) BITHE : ' ‘
Lﬁ$wmmmxpumamm%F,E@#ﬁiiﬁﬁmsuimﬁﬁﬁﬁuﬁﬁﬁﬁMu

LRSI AL

3) BREEE
TR
'S
l ] [ ]
x # WEEE TR # B
v B v
5 # EREFHE | | R
% om| BEMHER | | OAT

A 6-1 TASWRAFALE
Fig.6-1 The flow chart of programe -

4 ERREENR
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BARE  HEEHAIGNA

L BFETES

Enter

B 6~ RAEITER

Fig. 6~ The window of programe bepgining

2 EREEIE R A PR AR

T e i WRERERD fos
SEMG oo REEREGW) [
AR fe o semEmBRGO

10
'

nom

o S o— R

.:;}T—"——'

B 63 HBMATH
Fig. 6~3 The window of inputing data
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RERMERBIHRERMRL

3. R RREMHE

e e
=

__J..
i g

e il vty

[

T

2. SR RAATRN

BT IR TR S L 1 T L

B 6-4 $AZHEHFH

Fig. 6-4 The window of scaning data

B -5 TASWER

Fig 6~5 The window of showing apalyzing result



BARE REHRERASNA

6.2 BIANA

6. 2. 1 WIRIE T WA EERR

HTHRBATEMERER, RXKFHM 13 ﬁ?k&ﬁﬁﬁ%?@#f%i%%ﬁé@&?‘:ﬁﬁﬁ :
TTHE, FSSRMERETTHREZ 6-1) BNR 1 CEREREENRMS EEEErnEr
BAEMAT T3 EL HERRMEMST T HRLE 6-2), GRBW, KBRS 558
EMFHEMREN 0.56%, PHLEXTHREN 3.05%, BIRBHFEHE T EME 5 ENEN TS
BRER - 032%, VAN ESRED 2.6%, 2 LR EMESR,

A 6-1 KEESATR I N4E S HM R s R

Tab. 6-1 The statistics of the calculated torque and actual torque in water driving well

AR (V- m) we |
#% | g | TORE ) HERE | B | HEE | gy | AORE
e | BE | mE | e | e | L) @0
(N m) Nem) | N-m) | N*m)
Xs-11-B13 | 6877 1.07 318 | 8579 | 15881 | 1532 3.66
X7-10-B19 | 7433 261 036 | 8457 | 16237 | 1577 2.96
XT-11-820 | 873 2.67 085 | 8460 | 9694 | 9971 =277
X7-20-B15 | 184.26 143 | 132 | 8525 | 3726 | 2687 132
X720B19 | 439 1.09 222 | 8584 | 13305 | 1379 -352
X720B19 | 637 1.64 169 | 7544 | 14247 | 1378 3.39
X5-10-B1S | 14404 | 303 114 | 8234 | 23055 | 2256 2.19
Xs-10-B1s | 14158 | 203 131 | 8396 | 22888 | 2203 3.89
X7-20-B19 | 9388 1.95 163 | 8396 | 18142 | 1813 0.06
X720-B15 | 21226 1.76 120 | 8457 | 20988 | 2879 4.16
XT-11-B20 | 366 328 203 | 8396 | 9293 | 997 - 679
X5-11-BIS | 205.1 18 163 | 8457 | 2031 | 2878 1.34
X7-10B13 | 1788 211 125 | soor | 26217 | 2705 - 3.08

TR SR BRIT T X (0 6-3), HRETUE, TR RKEFEERER, &
FIIED, HWEERS GRS, EEATRENRAREE LG D R, &
BREEAIEAREE, BFETEZY, ENUAEEERSOSEYEY, Bk s

BHEEZEMHAR, ITH

A A

_38-
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KA 2B S A i

£6-2 REA MR EIES FAILER I A

Tab. 6-2 The statistics of the calculated torque and actual torque in polymer driving well

WHEHE (N-m) .
FROESE | FPERERR | 9B | e i BRE
#5 HIhsE R .
) i mﬁ il 4 o em eA%)
(N *m) (N*m) | N°m) [ (N*m)
X2-1-129 22.01 32 3.7 76.71 105.62 1127 -5.28
X2-D1-5P1 74,99 5.21 2.65 794 162.25 154.6 4.95
X4-1-P41 19.19 9.1 5.2 - 85,52 119.43 125.3 -4.68
X4-32-P42 - 268.66 23,79 2.12 §2.12 376.69 3812 -1.1%
X5-33-p31 380.87 17.97 27 82.06 | 4836 475.2 1.77
X4.21-P35 6.36 4.89 2.46 F1.57 91.28 £8.22 3.47
X4-2-8SP29 483,97 10.13 368 76.04 _ 573.82 5802 -i.1
X4-42-P51 24331 938 3.46 8s5.52 341.67 3396 0.61
K4-42-P51 301.45 9.38 | 3.8 85.52 400.15 408.4 2,02
X4-2-8p29 430.11 L1013 3.56 76.04 519.84 524.1 -0.81
X5-20-B13 262.88 15.03 338 83.96 365.25 3589 1.77

F6-3 AFAE HAR AR AAE A LA

Tab, 6-3 The average calculated torque contasted with actual torque

1 lvsa HEHEEPHE Nom) W | P | P E
3t § ORI FERR] TE | I ER . .
T E— mE | mE | s
R Wl | qemy | TV | EE R OBE ) e | e
. (Nem) | (N-m) [(Nem)j (N+m) :
KBS 13 17.2 109.46 2.04 1.6 83.46 | 196.53 | 194.47 0.56 3.05
BEH 1 397 226.71 10.75 3.78 80.95 | 321.78 | 322.58 -0.32 2.6

HANE-36) R R6-3)TLLE H, HEEREER T HEORMW, EIHTHRLERREANE
HERHE 6-4), A THRMNEEHXT, SRFFAEN, FEERMEITREERELRL,

R -4 AR R LA

Tab. 6—4 The contrastive table of friction torque between suker rod and fluid

Hg Se FHE min | FTEERE | HmATE 2 (mm) H B
bit) (N » m)
X2-1-129 34 60 0.33 25 32
X4-32-P42 R 168 0.5 38 23.79
X4-42-P51 FER 60 0.5 38 9.38
X5-11-B13 P 60 0.35 22 1.07
X7-11-B20 KB 87 0.35 22 2.67

AERRA L EER AR, RECESITRERIEREL, R ET LM MbiTa
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BAE BHEHEEBNER

THE % T 5% e W P L e v B T B PR FELI s K B e A O o P B BT 2 7 e 0 PRE REL B et
MBHAERL R K. R LEF A A RS RSN ST ERAREN, 70 i amE kR
TEE T, MRTEEANEFHET; EHRLFHE. EURHEAF TREAEMES TR,

AR T E R 0 B E A R R R AR MR A K.

6. 2. 2 SRAT SRS T UL IS WAREI SR BI04

FIH A 2% 30 DR FEMmIFHT T LIRS, ﬁﬁPE"é‘;EFB@# 23 O, &M 7 M0,
fE23 OEFEAEHG, gl CERHF 21 O, 28REHF 20, £ 7 OFHENHT, 2HERH
A6, HE1OEHALEE. E\idi%%%}b 90%, 4R HHERE 6-5.

& 65 BATRIA LA RGEITR

Tab. 6-5 The statistics of the analysis result of screw pump

FHE| By | Zh@E | WE | HE o . ,
# 5 ] 00 | @ | @) | (v BHiER | KRR | ek
X4-21-613 | 196 | 30.1 | 324 8 | 1232 | HivhATHTRR | HhATHTHER iney
X4-2-SP29 | 75 | 71.8 | 589.5 | 23 | 580.2 E¥ IEH iin=
X5-10-B15| 160 | 61.2 | 3204 | 8 | 2256 IEW® E¥ HE
X5-2-P44 | 122 | 742 | 697 | 36 | 632.8 | SEFEK ETEBRE =
X7-20-B19| 107 | 46.3 | 4653 | 12 | 181.3 ¥ E¥ e
X7-10-B19| 90 | 59.9 | 2382 | 12 | 1577 TrE =X e
X4-40-P47 | 168 | 282 | 8876 | 11 | 405.6 |THEBERE I THSREE &S
X4-1-P41 | 67 | 31.1 | 9165 | 21 | 1253 IR IEw Ciiu=1
X4-2-P42 | 75 | 1192 | 52.5 18 | 246.7 |THBERE|THESERE FE
X5-20-B13| 107 | 42.2 | 5362 | 31 | 3589 £E E# e
X7-20-B15| 90 | 80.7 | 403.2 | 17 | 2879 IER E¥ e
X4-10-B17} 97 | 69.7 | 386.7 | 22 | 518.5 | il M e
X7-21-Bl6| 97 | 297 | 49.8 12 |- 138.5 | BhHiMFTHRER | BhmodT T =)
X4-42-P51 | 67 | 622 | 607 20 | 408.4 EH E® fok=3
X2-1-J29 | 60 | 733 | 5745 | 15 | 1127 E¥ E® Ciiass
X2-D1-SP1| 107 | 584 | 640 24 | 154.6 I =¥ =
X4-32-P42 | 168 | 422 | 324 38 | 381.2 ¥ EXE il
X5-11-B13 | 61 125 | 9143 ] 14 | 1532 [THEHREK E#E PREE
X5-33-P51 | 170 | 424 | 423 30 | 475.2 EE IEH i)
X7-11-B20 | 87 | 667 | 2112 | 13 | 2295 E¥ E¥ it
X7-20-B15| 73 91 | 3736 | 14 | 2687 EH# IE# e
X4-21-P35| 107 | 984 | 901.8 | 11 | 88.2 |THE&¥RiE ER IHE
X7-20-B19| 90 | 463 | 4823 | 14 | 1378 E¥ E¥ e
X4-42-P51 [ 67 | 622 | 549 | 21 | 3396 E% EH &
X7-11-B20 | 107 50 | 4996 | 13 | 99.7 E® MER & AE
X5-11-B15| 90 | 93.3 | 4624 | 13 | 287.8 E¥ EX e
X7-10-B13| 90 | 599 | 3526 | 14 | 2705 E% E% i
X4-2-SP26| 75 | 71.8 | 5805 | 23 | 5241 | < EE E# e
X7-20-B19| 60 | 52.1 | 636.6 | 14 | 1379 E¥ ¥ #BE
X5-10-B15] 107 | 52 {3692 | 14 | 2256 E® IE¥ e

WERBARE, X5-11-B13 HHEEHAR=MNNEE, X4-21-P35 FREWERH, ZH
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KRE RIS E AT

Ok T A ELR R, BB R R, XT-11-B20 HBMELRMIMERK, HETE
B, ERNAERESRETREE TR, FUSENES, HIHE.

6.2.2.1 Ik AT IR

FF X4-21-613 MAEFHRW T FOLFHEN 196 min, FREN 17vd, TREM 821 m,
TR 32.4m, EEHLIHHE 11 kw, BN 8A, WRHIERN 123.2Nm, 22 mm S HEHMT, HE
0.28 MPa, ZE/JE 037 MPa.

ZEHEBEFERN 564 mYd, MEFERH 30.1%, BRI, ﬁbiﬁﬁﬁﬂimi}ﬁﬂ]‘mﬂ% 1&F
10%, FLHLILEE 30 kw R B ARME A0 1858 A, BHBME. MBE X IGEKNER, TREE
RN, EH—BH S RKTASEHATON. FARG-DRRG-13)0 3T 8 R85 R
F#ATH L, WANRAAER SR AE R 278.6, WIFFREAYSERR M EIRE (RIR, TS W A b T
fit. VEMPRBL, FPAESS o8 MPIE TR

6222 EM TSRS
W X4-40-P47 BEEFBERIN T . REOLRE SO 168min”, PR N 34 vd, TREH 986.31 m,
R 887.6 m, HIALTHE 22 kw, B 1A, SRR 4056 Nom, 38 mm SRR,
ARG E Y 121 mYd, MEFERN 28.2%, RIUMIK, shilbEH ErF=nH 90%, 3hH .
FRIE, BHIIE 22 kw B EFERRY 18.58A, LREBRMEK. NRE—RKIRLHHER, &
MM IHEER R, MIHERERRRE, NEYARENIESYE. RAEERHEN 109min’, FHE
EFZE5986m, FEHEHR.

6.2.23 R TS HIRR _

MEE X4-2-P42 HAEF BB AT . BIHSSEHECh 75 min”, PEEN 103 vd, TREEE 953.05m,
SHRERAE 52.05m, HHTIE 30 kw, BN 18A, WBMAEH 405.6 Nm, 38 mm BELEHMMEFT.

IR LT E TSN, BT N IEE AR 5.5%, BT 10%, SR MmE. R TRIEER
TR, LTI 30kw RHEOB B AR RN 41 A, BHRE, SHERRFR% 864 mYd, MHEFEHN
1192%, F3mE, BREEACHENEOASEHTHE. TABZEQHAEN 632,99 N'm, FH#H AR
HEEHEHAENLE Y 0.64, BTFEXEE. MBHBULNEISE ‘Iﬁﬂjiﬂi#zﬁ}\ﬁmﬁ?ﬁﬂj
REF, WRTHIBTHFRIEF BB IRIE, RIE SR Eﬁ&ﬂiiﬂcﬁﬁt S EFEY Y 97min”, SR
TFTHZE 421.5m, BRIEH.

6.2.2.4 FE T K

YhF X5-2-P44 RO EEEEM T EREFESCH 122 min, RN 104 vd, TREE 95331 m,
T ERIF 69.7 m, ESALIHEE 30 kw, HRFA 36 A, SAMEEN 632.8 N'm EH SN, 28 mm BHH
JHFT . :

B2 ENRTLE, SEBRRY 140 md, MEERN 742%, BRER, SHEEHA
EHEFFE 7%, & 10%, HWERS, REIREFEAR, BRE, WURE—KZE, M
HEAT %, i TRk, AAETHEERRENRERTE, TEBIZEMMEIER 4506 N'm,
E R A T LA . WHREN LME SR, THMERE T#MK. SHRELER, R
EFHTHFRHBOEM, BERERMK.

- 41 -



. PEEL BT B, HERRADSEESEENEFENIAETEN, SRS HEER

B, FESCERATRFREMBIF TREWHEN, WrEaETT,

. CRERR R ET S NIRRT SRS, BRI RAR s i AT R A B,

RN TR ARHENE SRR, FAFREASEERFESED M EENRRTE.
MG REY, TRBKEFELREHN, EEDRRMER, FUMER SHOLAEREL,
IFERHENBRAEMEREROSNAEER, FEESLE I RSN BT
FITEREHERNE. REERTEERLNEE, BN eI SHEREREGRE,
MTRBEBAINEE, B TREXEFHBEEBER S LA, T SFREERERE
b, R A i T B AR b T R R BT S8 RO AT BRI 5 R v AR KL K

RRFF R M MA R 5 KB H MBS, M TEEARHBNENSBTE, FAREHTHER
BHM TR R A

. ﬂ%C+HMMaﬁﬁﬁﬂ%ﬁﬂ?%ﬁﬁiﬁﬁﬁﬁﬁﬁﬁ%EQHEEF#%IEHﬁT@M.

LIHWR A& FIRE 00%, EABBHEHFRELRSFHTIR.
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FEERHPEAEIEERT, BEMELEIHROESENEBAE B FHeBLH
oF, WOTE, FREVSHERRETEIGE. KBZ&, REBXOHTRREICHTE LN,
FEMAANIR RS AGE | B I RIS OISR ! '

B BERYBITREFERERMREEEDPS THROEHE, TRREHEREIN
B, BRERYHER. BREA. FE. FANRENE - IHY, EARHIMED0RE I
B. fACMERF B REEA . AFEKNEEE . MAKRERTSRZMEmER, FUEHE
KETRT SRR SR T REA RN, URBIEFREZINPARRTRENFER, FEW
YA EiERFRTRE, RLHBEREEZR, REESEEETT], BRHE LHHAEZRE.
RBEHN &0 SWRRHLHER! RN, BAKELRBRRET =20 AE TR R !

ERBNDAEREERNITRY, STFEARBAHFNARBARSB MR BRE TRFR
BERIAEM.

FEBIHE oA IR 2 B, B BEREUHIT o AR A BV LA TR OMER), LR EY)
BRI, BEAN LR 2000 ZATFAELERENHBIMNYE, AFZENFTEZE, RS
e F T

BEEBRETY, BH L TRE. BEERKNEINFALEF, UENEENREREH
BEKXL. FEHNIFIRNFFEN. REMEA.
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