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AR (1 R FUL 3% Ve AP 6, T DLSE A MR T ARHE SEBUR S AR AR A A SR SCEEARANIE
PAFBETh . AT G A s THUAA K 3D AF4HE i, W LAZNES s A ISR UR, sk
I U T Al R, A BT IR Ao AR U A IR iR TRE B RE
[RgH]] B SolidWorks #4F: BEAMF: eI L LOj&

Virtual design of the tower in industrial scale——the application

of SolidWorks in chemical engineering simulation I.

Cao Rui, Liu Jinlong, Liu Yansheng, Liu Mengxi, Ren Jiemei
(State Key laboratory of Heavy Oil Processing, China University of Petroleum, Beijing102249, China)

Abstract: Tower has been considered to be the most widely-used device in chemical engineering. It is
usually designed in non-standard criteria for its complicate construction. Traditional drawings and pictures
of towers are not applicable for beginners to understand the structures and functions of tower. Based on
SolidWorks, a efficient 3D simulation software, the virtual modeling tower platform in industrial scale has
been established, which can realize the design of the mass transfer components, overflow components,
supports and connectors of trays according to industry standards. It makes full use of the 3D function of
mechanical components, can dynamically display the stereoscopic effects of the device, and reproduce the
whole process of mechanical design in real time, which helps to improve the understanding of mass transfer
equipment and strengthen the engineering design ability in a brand new way.
Key words: tower; SolidWorks; tower components; virtual design; process simulation in chemical
engineering.
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Virtual assembling and disassembling demonstration of the tower
in industrial scale— —the application of SolidWorks in chemical

engineering simulation I1.

Cao Rui, Liu Jinlong, Liu Yansheng, Zhong Fan, Liu Mengxi
(State Key laboratory of Heavy Oil Processing, China University of Petroleum, Beijing102249, China)

Abstract: Demonstration plays an active role in imparting the knowledge about tower, which is usually
employed as the most effective method to display the assembling and disassembling process of internal
components. It enables students to understand the structural of devices intuitively and obtain the specific
matching relationships during the implementation processes. Based on SolidWorks, a powerful software,
the modeling tower platform has been established, which can perform 3D video teaching in a
dynamic way. Therefore, itis convenient for students to comprehend the structure of equipment while
assembling and disassembling, thus providing a feasible way to indulge in case study and establish the idea
of process-equipment integration. Additionally, simulation technology can be used in error-case analysis
and multi-project comparison to enrich the diversified teaching approaches. It abandoned the traditional
design patterns and fundamentally improve the teaching quality.

Key words: tower; SolidWorks; assembling and disassembling demonstration; dynamic simulation;

process- equipment integration
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SolidWorks $:ft i T FHF AP E R(—)

® F.AEAE. ARA ANFE ERHE
(A FAFET) SRNAEFEY L TRE. &F 102240)

(MESa Lt LERRr AEIRS. BTG AF iRt . AESRTEATHR LT
oS # THESEH B AohiE, EF SolidWorks ERERNES ST AN T RN G R
EifyF s THELER I RBEASKERESN . SRS ARt pEEdnad. &
FEH4ESGRATANEASIDBERR. THASETRES TR SR TH LR,
HRTEARSE SR IS FHAEFCHIRETRS.

[ZEE]% i & SolidWorks #t 8 4% g3t LI

Virtual Design ol the Tower in Industrial Scale: 1. The

Application of SolidWorks in Chemical Engineering Simulation

Cao Rui. Liu Jinlong. Liv Yansheng. Liv Mengxi. Ken Jiemei
[ State Key laboratory of Heavy (Ofl Processing o China Usiversity o f Petealenni o Beiping 1022493

Abstruct; Tower has been comsidered 1o be the most widely-used device in chemical engineering. 11 is usually de-
sgned in non-standard criteria for s comglicate construction. Traditional drawings and pictures of towers are
not applicalbde for beginners 10 understand the strsctures and functions of wwer, Hased on SolidWarks. an effi-
dent 31 simulation scdveare, the virtual modeling tower platsform in indusirial seale has been established , which
o realize the design of the mass tmnsber componens, overflow compoments, suppons and comneciors of tmys
sorarding 1o indusiry standards, It makes full use of the 3D function of mechanical componenss+ and can d¥nam-
ically display the sterenscopic effects of the device. and reproduce the whole process of mechanical design in real
times which helps 1o improve the studems understanding of maszs transler spuipment and sirengthen the engi-
neering design ability of students in o bmnd rew way.

Key words; Tower: SolidWorks: Tower components: Virtual design: FProcess simulation in chemical en-

Eineering

[fEmasr] ®&FaQoTs-) . &, RmE. et

[l i e ] W ¥ . E-mail. ctrasd® cup.edu.cn,

w A% 5T - ob Sl dh A SR OIE T o 6 G k0 B SolidWorks 8k P 1 5 0k T R T A 6 0B R IR F AT E
TR RE,
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SolidWorks #: 4 £ 46 45 5L & & F (=)

§ F.oMEE R4 H W oHFR
(FEERAF(CLI) EARARTEALEE. LT 102249)

(MELF e s RSy EARGERNFE SR AF SR BN F L T RAT NS .
FRAMFHEHALIHAEREZ SR IRESAHET., AH SoldWorl=- BT HF AR D FREF
#AHERIDARESY,. AT HARFSASKENFTEFLELAANNEFINS LY. A
ETHSG S/ B TERE SR~ HEN,. et FRBFTURFFEFEd S REN S
F.AMFER EHHSEREHFEE,

[EZEIA)H 2 & SolidWork= S fF: HRHF. ASHFN: TERE—E2 &

Virtual Assembling and Disassembling Demonstration of the
Tower in Industrial Scale; [l . The Application of SolidWorks in

Chemical Engineering Simulation

Cao Kui. Lin Jinlong. Liv Yansheng. Zhong Fan. Liv Mengxi
{State Key laboratery of Heavy Ol Processing ., China University of

Petrofeum » Beijing 1022459

Ahstract: Demonstration iz usually emploved as the most effective method 10 display the assembling and
dizazzembling process of internal components. It enables students to understand the stroctural of devices
intuitivel¥ and obiain ihe specific maiching relation=hips and details durng the implemeniation processes.
Hased on SolidWorks software, the modeling iower platform has been established . which can perform 303
video teaching in a dynamic way. It is convensent for stodents 10 comprehend the structure of equipment
while assembling and dizassembling, and it provides a feasible way to indulge in case study and establish
the idea of process-equipment mtegration. Additionally. simulation technology can be wsed in error-case

analvsis and mult-project comparson and change the trmditional design patterns.

[fEEm] WHOem .. MEE.mt.
[ tEw] o E-mail: ctray® cup.edu_cn.

* M i T - B O N S T e T B SolidWorks 85 (F 150 e TO0 R 8 A ML R BLRLE £ T T
LT,

-67 -



20 PLJ = ‘ﬁj l% #* 20204 Rl RATiM)

< EBHF

ETHWREZNNTERERERS K
HFERERR LK™

TG ARE.ZAE . HF R K. BAHT B ZI A MR
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(BRI ISR IEAENE T EERTE A EFERITMAIEL HAFEAT X
FISAAMEAIZEE, # e EENAFRA. I AARAIASESIFARTRALAAT
REBPELT. TARSGENEYFEFRAR IR RS RSARFAEININ . FHETAEY
HERFHLARAEARAR.LUESARFEERE. AWM EPoEGEFARATRRER

HEgE.
[ZHiAJALE. KT8, KFAE, oA/ T

Exploration and Practice of Blended Teaching Reform for
Principles of Chemical Engineering Based on Rain
Classroom Platform

Deng Chun. Gong Yam, Wang Yulei, Hao Jiangping, Cao Ew, Li Xingxun,
E Hong. Lan Wenjic, Liu Mengxi

{Siate Key Laboratory of Heawvy (ki Processiag « College of Chemical Engineering and

Enwironment ., China University o f Petrolenm . Beijing 102245

Albsireci: Principles of ehemical enginecrieg is a core course for chemical esgiseesings which plays a key
robe in establishing stsdents’ enpincering concepts amad cultivating thbseir abiling 10 deal with preetical
engineering problems. Ascording 1o the current teeching sivustiosn of this eourses iU @ iMperklive oo
introdsee & moders neowork esching plaform o carry o blended treaching refarm, Sisee the sprisg
semeeter of 016, we bave explored the Blended meaching reform usisg the Rain Clizsroom placform in
the principles af ebemical engineering. This article focuses on the preetical spplication and the advanteges

[fe ] Rae o8, Wl . s

[ W] B - E=ail: chusdeng® cup, edu, en.

* G THH LW BN RN TER P EGT R N E - TR RS iR
ER",
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[FRR]EELHE: BFH: +AIH: FHARE

Plate-to-plate Calculation for the Number of Theoretical

Plates by Piecewise Function Method for a Nonideal System

Li Minxi. Deng Chun. Cao Rui. Liu Mengxi
(Catlege aof Chemical Engineering and Environment , China University of

Petrolewm « Beijing 102245

Abstract: A piecewise function method of plate-to-plate leulation for the number of theoretical plates
for a nonideal s¥stem 1= introduced in this paper. Firsts the wapor-liquid equilibrium data of the nonideal
s¥stem are fitted to obtamn the pecewise function between the molar fractions of gas and liguid phases.
Mexts the number of theoretical plates of the nonideal svstem = determined by ateto-plate caleulation
methad. In addition. the rigerous caleulation module in Aspen Flus. Eadfrac. iz vzed for calculation and
verification. Kesultsz show that the number of theoretical plates calculated by piecewize function method is
11. 72+ and the number of theoretical plates obiained by rigorows calculation method i 11+ which are very
close. i verifies the correciness and applcability of the profosed method in this paper.

Key words: MNonideal system: Phase equilibrivm: Piecewise function: Plate-to-plate calculation

[fERMA] R0y, &, 0 Tl o080, 3L B - R R RR—fEN,

[AEFER] T E-mail - chundeng® cup.educn.
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