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CASE 1: Quickly locate research directions

Example:
Unresolved Issues in n-Alkane Combustion Under Supercritical
A doctoral student's project aims to study the supercritical | conditions (Post Five Years)

combustion characteristics of n-dodecane, but initially the | oo EEIER Summarized questions

direction was vague and unsure where to start? 1. Incomplete Understanding of Chemical Kinetics and Thermophysical

Properties |

Step 1: Literature research

Raise research
i= Show summory steps Not happy with th .difwtiﬁll ql.lﬂﬁﬁoﬂ

.....

1 7 4R e AE 2
2. ERCW LR, BREERF LT 1)
WIRERIE T E, AT BRI IR e A LR A B 7T T
AWRLE? 7 . ScienceDirect Al K VA AN N = K——SER R« 25 AR R T
PO BB A LB T, 5 U0 B 2R VE & I 3 5 5 SR BRI o 2 A w4 o B

e E AT IR, WA E H R,
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CASE 1: Quickly locate research directions

1
[ Duscrpton i Application  LimittirHetes Refernce
7 |
h
Step 2: Theoretical methods research Anclyticalpectiocope | TOMWS, ICP-0BS ATRATIR, | Mosty
EDMRFforcshcomporion  onalytcs, not
1. Analyticol and Spectroscopic Mathods
e pr Mass s and
Inductively Coupled Plasma Optical Emission Spectroscopy (ICP-OES) are used to analyze the. Machianine NEtos Cockisiacce, Wegromintion, Wy ook
metal composition of cigorette ash. These are primarity analytical rather thon mechanistic but saporgiion, condenagtion oot ol
deposition mechanisms dynar

provide foundatianal data for theoreticol madeling,

. Transform Infrared (ATR. procamey jua,
FTIR spéctroscopy combined withchemoretric methods, ond Energy Disperive X-oy
Fluorescence (EDXRF), ore used for in situ enclysis of ash composition. While these methods are o
mers abous chorad = etoied Summary table: 2004
oo S (ructured overview Thearakical saath

2. d i pproact

 acanite Mot i e Werd,
Formomtion of miniet ochn e wel un vopedms o Eordanicen f orgai
pecies. s for , such as inertiol
e sy o e S Equilbiem Thermodynsmics Gl Free Energy Limied by doka
ash (n-rvsunndqm jits during combustion but may not fully coptuse the dynamic pracesses. g e i
R s 3 bl b for ash phasejcomposition equilibrium

. [qumhduMYMm,nmk Modaling: Methads based on the mi zation of Gibbs Free prediction
Emangy g wsing ftvare B FactSoge} o srnc o procic the covopoation nd phase o s R T et
ey 4 o dgts oud ‘particte trojectories, globol macrascopic
Informatien abaut combustion temperature, fusl compesition, and airinpul. However, their B P M s e
accuracy (s limited by the avoilobie dato and the assumption of equilibrium, which may not

stmstion Sebsin

always be met in real cambustian scenarios (Xing et al, 2019

[3 Physical and Chemical Process Modeling c V. Explains
condensation, crystallization,  finejcoarseash  Su g

v Theoretical m e formation during
melting models farmatien
ether portices)or

ropar condenses onto existing particies) These madels are used to explain the formation of

bt coatss and e ash patiches thrcugh crystallisdtion, melting. vaporication, and P . Moo g Sl

candensation processes (Oguguo, su & Wong, 2024 rton i i
formation during thermal  development Forging Excellance through
conversion for full Mechanical Ingenuity

prediction i

B2 REFRF =
3. IEMTREROE SN, SCHEEURE S B
BEXT RTINS X — KRB R, ScienceDirect Al WA 5
RS TOVHEORAASCHE . JERERL AR 5T =N ERE R IF 04, ORI SL TR o
) AR L P LS

CASE 1: Quickly locate research directions

Step 3: Research significance and value

investigation ‘ Environmental and Health Impact
What s your research question? + Soot is a major pollutant: It s the second lorgest contributor to globl warming after Oz, and
islinked to energy waste, environmental pollution, and health issues. Understanding its
What is the significance and value of studying the mechanism of carbon soot generation fociiatin oot itblien Vo el and protack the
s cruc ping n "
>
5.0 doctorol project? n environment (Wang et al., 2021), (Apicella et ol., 2018)

‘ Industrial and Technological Relevance |

+ Optimization of combustion processes: Soot formation affects the efficiency and longevity of

engines and furnaces. Combustion engineers aim to suppress soot to prevent materiol damage

ow summarysteps  Not happy with the summary? Regenerate without optimization

and improve energy efficiency (Braun et al,, 2004).

A" Analyring and aptimizing your question [ Scientific and Fundamental Interest |
' Searching most relevant research for:

e mecha > + Complexity of soot formation: The mechanism s influenced by multiple factars such as fuel
compasition, Impurities, axygen content, temperature, and pressure, There are still many
unknowns, moking it o chollenging ond rewarding field for fundamental research

+ Searching keywords ol S0
‘carbon so e af chanism" “doc g nce - - -
{ Emerging Research Directions I
v Finalizing summary

+ Impact of fuel additives: Investigating how acidic or alkaline odditives affect soot generation is

Al-generated cont o hot research area, with potential to further reduce emissions and improve product quality

{Zhang et al., 2024).

Comprehensive utilization: Exploring soot formation mechanisms enables the full utilization of
its products, from improving heat transfer in furnaces to strengthening tire wear resistance and

hu et al., 20

exponding chemicol industry application:

16
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CASE 4: Deeply read an article

04 Interpretation of figures and tables in
the paper

“The results in Fig. 7 reveal that the real-fluid effects greatly promote the mixture
auloignition reactivity, advancing the autignition delay time (+). 3 commonly adopted
index for mixture reactivity (defined as the time difference between the start of 3
simulation and the maximum pressure gradient, dP(dt . by >35 % at the studied
‘condition. The real-fivid effects are predominantly contributed by the 2° Virial

T 2-body less by the 3 Virial
coefficients (calculated by 2-body and 3-body intermolecular IMeracTions) that advance
ignition further by ~5 s, accounting for ~15 X of the total real-fluid effect, and negligibly
by the 4-8th arder Virial coeflicients (calculated by 2-body t multi-body intermolecutar
interactions ), This could indicate that the 3-body intermolecular interactions {amety,
the 3*-order Virial EoS) are. y ient 1o represent ity the real
fiuid effects in supercritical combustion madeling. at least for the mixture investigared
herein. Whether this is the case for all other mixtures requires further nvestigation.

Accurately locate the
= location of literature

The inhibiting eflects of radical iBIEFACTIONS on SYStEm [Eactivity can also be unraveled
from similar perspectives. During combustion, radicals have completely different roles

215 typically above | in supercritical conditions. the molar

icals in a real mixture becomes smaller than that in an ideal mixture,
| tower reaction rates. Furthermore. similar 10 termolecular reactions, reactions with only
Fadicals 38 FEACTanES Can Produce 3t oSt the same number of radicals 5 they consume

Refernces:Wang M, Tang R, Ren X, et al. Ab initio intermolecular interactions mediate thermochemically real-fluid effects that affect system reactivity: The first
application of high-order Virial EoS and first-principles multi-body potentials in trans-/super-critical autoignition modelling[J]. Combustion and Flame, 2025, 272;  Forgjos
113844,

B4 RNRATXE
=L B SRBUE R AR MR SER it
SRR R B A E DT L A bR TOUBCE B AT I AR R & 2 5T .
4t 757 M T2 B BOR B SR B dls, B H 2t e o<t {5 2. ScienceDirect Al
R “sEe A FUH R B SR, B SRS W SR v R AL
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ScienceDirect AT 2t Pl o xf b7 30 — A8 5% M ME /R B 15 1R v B 72 ik
FEOCHRBEAT X b, R B IR RAE N Y “compare experiments” Ll fig— A
AEXTEE . WA I AL SRR E AR MR, TEL SRBEEER B4R

XPHEE R, SRR S & Excel, T Zikor#T.
CASE 2: Experimental comparison

If
l: AUTHORS YEAR TmE SOURCE ADDED ¥ FILE

atus and Fuel 17:25

unjie; 2023

2023 ion of Aliphatic-Linked Palycyclic Hydrocarbons during - Combustion and Flame 17:25
ot .

Particla Formation from Propyne and Propene

mar, 2020 Soot effected sample entropy minimization in nanofiuid for Jourmal of Molecular Liquids 17:25
thermal system design: A

How to compare experiments with SDAIL:
Method 1: Literature comparison in Elsevier Library
—Method 2: Scarch Page

5 Lk &

2. POl e SEIR TS, B AR

BNTRFE 718 Can “ IR e E SRS 7 ), ScienceDirect Al H i %
SN SRR R TT, XA E R B AR, LHS858, R ST AR E
S MISEER T ), HE T AR . I LA R, WA R PO A
SRR AT, AR A

0. SSRGS B AR =

WX BRI “KNBEIREL LW AE R R MRS Pk,
St AERHE AR 110 & XA A A5 . ScienceDirect AT /E R BB S
RIB R 5 AR

L. AR OB IR SR AN, 3 i Y S SRS

BINRSCER (i I TR 5 Tl 1454 ), ScienceDirect Al
FENEREE “515 . SCIRERIR . SERTE. AR S50HE. 45107 MEBAH,
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8o
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CASE 3: SD Al support in paper writing

Dependence of Real-Fluid Effects on Temperature and Equivalence

03 Revision & Adjustment ?‘Rutm

Key Insights:

£lui Major Differences Between H; and Syngas Regarding Real Fluid

e (Effects
-

d 'S Key Differences:

+ Physicol Properties:

o Hydrogen (Hy):

El6 &7 BBl R

S

fi. GG

ScienceDirect Al AMUA AR iRt R TH, 2B % “ipl—pE—=5Ln—5
E—+cha” RN RRH . BilEd BRE TR &R ECR . &
Rec g SR ET e, RERTE TR AR S hE, HR TR
(BA5: R&m3F vt e WAMEART “ZEERIRG T /0iESRE: Wik

Emx )
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