41 BF 40 TR AR A R 2024 4F 8 J1
Vol.41 No. 4 J Chongqing Technol & Business Univ( Nat Sci Ed) Aug. 2024

KRNI I O A ER RS & i i U 52

kT
LiBEIRFRKRFE ML AE LSRR, EiE 201620

O Hm ERRAILLE AP BRURRANGAANAREYS AR FZ ATEEBRERRENREXT,
AT R AR FHILA AAL X & 095472 A8, K JA ANSYS Fluent 243 —FF R A —BEAE A P R B AN RO KRR AA
I M AER SRS HOR T AT EALAEIL , Jjik B RAFR R R LAY H#AE R R ETAP RS &
STARBAE AR EGERT s timadZ s MR KT MRS 8 RATRBA AL 4548015 A
A GA R R Ak A XIS RE A REFRAT R E BIERA TR R G A, 58 ) A
NRAC B AN BT KAD 2.0h 6 , BRAEL TR AFKAAD T BLERNRKS, LA AN
AR IBATIHR, LB Y P9 B AR e B RALA 87.35% , PSS G A At & BAE A Z 69 27. 01% , A AL W &R TE AR,
THBR DR AW Z TN TR NRETAEELE R A A, ik EALXENIAT, KEAKKX
RAANY ARG A EATR R, AP A R g SR A FR—F R, P A EZHATHIBEZ AR
ST AL TR T B A i A b AR 3 AR o TR

Yelfglin)  m 2 A A AL DS AR O AE B AL I Ak

Py TKL7  SolikbRiReg A doi;10. 16055/j. issn. 1672-058X. 2024. 0004. 007

Unsteady Coupled Heat Flow Field of Medium Ethylene Glycol in Natural Gas Gasifier
ZHANG Xuning, GUO Yun
School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China

Abstract: Objective The efficient gasification of liquefied natural gas (LNG) is a key influencing factor in the industrial
application of natural gas. In order to improve the operation efficiency of the existing gasification equipment in the context
of national energy reform, ANSYS Fluent software was used to numerically simulate the unsteady coupled heat flow field in
a natural gas gasifier using ethylene glycol as the intermediate heat-carrying medium. Methods The heat and mass
transfer mechanism of natural gas gasifiers was studied in depth. It was found that previous studies only considered
convective heat transfer. Considering the radiative heat transfer, a coupled heat transfer model of unsteady natural
convection and medium participating radiation in a large space was constructed. The boundary conditions were verified and
calibrated by natural gas heating and heat transfer flow experimental equipment. The correctness of the numerical analysis
model was verified. Results When the running time of the gasifier with ethylene glycol as the intermediate heat-carrying
medium reached 2.0 h, the heat transfer tended to be stable. As the internal thermal flow field was no longer obviously
disturbed, the gasifier entered a stable operation stage. At this time, the overall heating efficiency in the furnace was only
87.35%, in which the medium participating radiation accounted for 27.01% of the total heat transfer. In addition, a

small range of low-temperature zones was formed at the bottom of the gasifier, indicating that there was a flow dead angle
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that was difficult to eliminate in its internal operation under this working condition. Conclusion Under the working

conditions set in this paper, the internal flow field distribution of the large cylinder natural gas gasifier is not good, and the

heating efficiency and start-up time of the gasifier need to be further optimized. The main form of heat transfer in the

furnace is still natural convection, but the contribution of medium participating radiation to the total heat transfer cannot be

ignored.

Keywords: heating gasification; non-steady state; coupled heat transfer model; heating efficiency
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