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Abstract

Against the backdrop of rapid technological advancement, “Heat Transfer” is a core discipline in
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fields such as energy and power engineering, materials science, and environmental engineering.
There is an urgent need to synchronize its teaching content and methods with cutting-edge scien-
tific developments. Based on teaching practice in the “Heat Transfer” course, this study systemati-
cally explores pathways for the deep integration of research and teaching, aiming to effectively
transform research outcomes into high-quality educational resources and establish a virtuous cy-
cle where research enhances teaching and teaching, in turn, inspires research. In summary, the pro-
posed bidirectional interaction mechanism, which leverages research to enhance teaching and al-
lows teaching to inspire research, can overcome the limitations of traditional instruction, such as
the disconnection between theory and practice and content that lags behind technological develop-
ment. It provides a transferable paradigm for teaching reform in engineering disciplines. The inte-
gration model and implementation paths presented in this study hold significant theoretical and
practical value for promoting educational innovation and enhancing the quality of talent cultivation
in heat transfer and related engineering fields.
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Figure 1. The pedagogical framework centred on the core principles of “Dreams as Guidance, Life as Foundation, Science as
Support”
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Figure 2. Knowledge reconstruction of the course “Heat Transfer”
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Figure 3. Patterns of boiling heat transfer curves and bubble behavior

[ 3. BB EAMEIRNEMSIBTA

3.2. SR

R GBI A EE N, it e T 2O e AR S AR (13]). AF TR
G X R A AL AL, RS Pl iR e S R S IR AR 0, IR EAE TR S5 FABIT 7
P 2 BETE AR FHRER T b B AT B A o 2R A [ 141 IE A RER DG A5 R ARE HE %, Seal
THDCES FIBEh R Wl 4 Pos, X T YRR RS I 1 BT LU B R B SR
AT RRT B o X BB S R AR A T2 (A R R IR R N B R TR BB A 4
SHAEIZN[15] [16]0 FERRSMALIARIBEARIER R, W] DURITAR G078 A SRR, (et Bt ORI 2
FITt. pltn, E T RSG5 BN A AR AL, R SRR T e )
MRERS A A (8 Bffid s S5 &R (R 300 K)S54MR7E(RY 3 K) kiR 25, WS 4= 3hie
Rk - PR 28 F P IR VYK TT R AR S AR B R PR . Bk, SR AT E AR I NAESE

DOI: 10.12677/ces.2025.1312969 355 ClE e E= R


https://doi.org/10.12677/ces.2025.1312969

AL 5

B AN S 4 R AR OGS, CABESRN B 27 A P R S S A A R AR B, FE DA FRUL 78 5 T
SN Bk TN I L A PR €0 W A PR K BGHRL BE (9] 5 S8 oL ISR RS R DA R TR 7 ) B MR i 27,
ARETRAL 22 A0 8 S e e IO OO A R, B B A Hs B ok TRE R AR RE 0, fE3RTH 52 3]
BN PE R Rl A A e B AR R A

O @4t B AT R it R

EIHERRYEAR
L #230- %

504-4%,
ASIRGHATR
#4280
&

SR
FIBRIHENAT
#4290
&

FR-E4
FRRAHREIHR

__________________________________

RRER. BEEFRSAEY, ERAHRITHEASR AFHEERI

Figure 4. Advances in radiative heat transfer and related applications
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Figure 5. Analogy between flow states in heat transfer teaching and life stages
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Figure 6. Mechanism of boiling heat transfer investigated based on course feedback content
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Figure 7. Testing performance of “phase change heat transfer” and superhydrophobic coating properties
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Figure 8. Molecular dynamics study of bubble nucleation mechanisms
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