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RE: ZSREMEAREE. BEELMEFHRASERYE, 4AXMRELLFR
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B, XA HAKKE RS6000 4% % 3 & U3 = F 5k B A ) 3 B 2Rk 78 o A8 R R ey AT R, &
AXREE. FNERRHNFLEEENTH. EHFEY, HTARERFER. B
FRECEWTE, HHRATFEBUEEARANEH, B, BIREENEN, EHE
BHEE. MEAMEMEREAHEAHREARRN#SE, SRERXALHENEREES
B, BERERMENE N, AHNEREIERTRBUEE. FRERAENTHERE
WHREAE . REAARFRENRERUTENRKEERMEDKE.
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JRH etk BT BLo A TS B MR R R H AR R E N R R RN RERR A
SR FAHAEREGE HERREEER. FESSYESE, £FR. £
BERMEEA TP REANEE. A5 BRERERRNBETRAHE RO
TR AR BN AMB RS TURERER. AP TGRS, HEihiREs
RRAEXT I RAARE, URMXAGHRITNEEYRGEENLE, RBERTY
R, FEREERE.

SRR L ERTR, BN EETFRT —RIINHATIE. RPESE (5
T—REEREEERSULE) THNERRZZNAABRBBITRRANEE, BA
o A i R MR 5 R AR R MAEMX R BRI S SR R M
. BEUMMATHERT T, BXRE NI AR AR R-G BEF M ESHEREN
UM T AT, BEENMORAES, AHRRBEEERE—E0KE |
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KN EN CHMBERNUATTEEIT RERX LAY, TEQFEHTIR. YR
BYER. F b B3R EER A0S BY B A B EA A SRR TR B A5 IR i &
KA EERBERRE T, S5 R AT R AT, X R AR
KT, HRERERLET LA, FilERNM RS i+, BRSNS EE5H
SRR A KR T E. ENFEERMR T ESTRANK TE, RENKNFEELS
FRgR T 3R, 15 i P [ v R RS 0 3o U B R FLT M, (BB R ZEAN R E AR AF Y
. RMFEET A, FAEMEEIRATRARCT S MR NF R TR, &
REVRERFEHAE AN E A, MERER. SERER. BUADME K
EHHPEN T ERMB O ARG ETRANBE, S TESHERBKE
BT R R AETE AR, B MR A ARy T AR R TAE

ARFH, &3 ETRRRREFANERMERES, RABRREERRERZEX
TR B e A R SR YR R B v RO A 3R L R RS I AR BRI AT R AR RAA 4, %5 18
WREE . BYER, WREESHPW, SHRAGORUME, NBHEEmTRM
E=RER R EUER S BRI E R KR

2 SKIRBEE NI

WRF, TEELSTRNHEN ZFHARMNEGERETERENE, BRMEMNNMA
. ARSI AE M SR A AR . MRS R AR CEFH Haake
RS6000 [FE#iesERNRAN, REFAERMEME. PR #ERAHFE—RFIHURE T,
BEAFHSIEHIER (CR) MBHIBIYIM S (CS) WHAUERES, HEWEENAN
0.05uNm-200mNm, BE#EHETEENKBIEHRER, ZBUTEER 0C-100C.

HMARERMEENRF, RARMEGEE T BEENETFENEEARN
2.5mm, JEEBEIREA 8mm, MRFERAEN 30.8mL, B4R, RABRBVINERER
RIS HETRIANE, HENIINR Rl 0 ELWME 3005, REFMEZE 0, 5L
f A E R AR, BRI 10min. B EM A ERSAWRA S, RAR R 5
T, BHIBEHERRT, 255 RIYIERABEN FEERN . SRRt
RAERA, RARBEGNREST, 4REFRIERAREEH, FAmRsER
0.1-100Hz. EiRSieaRA+ iR A ML TEE R 20~70C.

A, SERAKEMS RN E &b F&XiEAE (Crude oil A). M HEMX
1 V104 (Crude oil B) 1 V102 (Crude il C) JRMAEF=H, =FEMNEZENTHYIFE
WmE 1 HATR.
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=1 SR EHAMS% (T=30°C, P=0.1MPa)

R FE [(kg/m’) ZE /(mPas)
Crude oil A 955 5239
Crude oil B 916 241
Crude o0il C 933 334
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3.2 [FHAYJE AR BLSIHHIE

FRHERdES, SEEFREEEINEE, WEsiNSERmKERN RS
HEMXFZ, BRTEMRSPERE. FXHRF, 205 REEREHETXMKE
B33 2R 0I5 B R R R L A7 IR

B 3 A=MARER, £FR—RESFURZGT, ERNEUTLIERRUAE,
MEFRTLIEN, EENIIER, BEINEREMN, =R ER /755 20 H 24k
Winkass, BIRmES A KERNESTRERS B C. EB4%5H T ERNMAEE
R, FTLVEN, RMERE /R NR MRS LA R IER L, R
NIEHTERAINE.
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Bii: © F&E—EMEETHRIBEESHAEHE, MEEFRHM, FEibimdsn
BHFEAS, T LB EA M EAREAT 2 BEHE: © MEEBVLESR, SRR M,
SR R AR A2 R B A NSy, TR B IREL T BE R AR S LR A M
KL, RENBEEREARE; © RN LHEEEN, RIVFHMEIHE, MHERE
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R EHEESER AN TR, HRERERSEM, B2 RN ERW .
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Investigation on the rheological characteristics of heavy crude oils
ZHANG Jian, XU Jing-yu*, ZHANG Dong, WANG Shu-jing

Institute of Mechanics, CAS, Beijing, 100190
*Corresponding author, E-mail: xujingyu@imech.ac.cn

Abstract: Heavy crude oil defined as high viscosity and greater density ratio oils, which always
perform the characteristic of non-Newtonian fluid and brings a series of difficult on the
petroleum industry such as exploiting and transportation. The rheological characteristics included
thixotropy, yield stress and viscoelastic were investigated in order to improve the petroleum
production efficiency by through experiment. In this work, HAKKE RS6000 rheometer was used
to measure the corresponded behaviors, and the effect of temperature and shear rate was
considered systematically. Following the research, it has a great influence on the rheological
characteristics due to the different components of crude oils. As the increasing temperature, the
values of viscosity, thixotropy and yield stress are kept in decreasing with exponent rule. Heavy
crude oil performs the viscoelastic characteristic in the measuring condition, and it is always
changed from viscosity led to elastic as the increasing frequency.

Key words: Heavy crude oil; Thixotropy; Yield stress, Visco-elastic
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