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<Engineering Thermodynamics and Heat Transfer>

Online and offline mixed teaching inquiry
Gaofeng Zhou Qi Zhang

Zhongyuan University Of Technology, Zhengzhou, Henan 450007

Abstract:In view of the problems of “Engineering Thermodynamics and Heat Transfer” course, such as multiple concepts,
abstract content, difficult learning and students’ fear and difficulty in learning, this paper puts forward solutions based on
the existing conditions, and designs and implements online and offline mixed teaching combined with the existing network
teaching platform. This teaching mode stimulates students’ learning enthusiasm, improves the teaching quality of courses,
enriches the teaching methods and contents, enhances the flexibility and adaptability of teaching, cultivates students’ ability
of independent learning and independent thinking, and ADAPTS to the practical needs of fragmented and personalized
learning. At the same time, the author analyzes and thinks about 8 main problems in this teaching mode, and puts forward
some suggestions for optimization. The online and offline hybrid teaching of Engineering Thermodynamics and Heat
Transfer is of referential significance for improving teaching quality, stimulating students’ learning enthusiasm and adapting
to the needs of fragmented autonomous learning.

Key words:Engineering thermodynamics and heat transfer; Online and offline mixed teaching; Major in mechanical and
electronic engineering; Curriculum reform

Ell

[

[1]
[2]

— REHFIRK

TREMS 2 SAERGERAE (UL WK IS D
N FERPR AR TR IERERY:. TR
2R 03 T B A RE 5 WU RE 2 18] L AL )
B ARSI EH BRI )
HRE BOIIEAR i RE RGN RCR IR 2
7 EEN PRI BOHRUTGE S =R AR AL R
L ORI, FEREAEAEE R B
BIHE A ST ESE,

R TR 2 G AR M — T TIRE, /)

1541 2% /%64

FATEEA . XU T TR L A E PR IZ IR,
A WO TTERFE L LB B KERRAE . AEER, IR
ZIRTIFE G IR . TR 5ERI AN B
B AR TRE R 26t TRN%S
feREEPHRRR, P IR S, P TSR 1)
)RS INAE, URFEAERL, PRI &AL E .
AN, BT REIMIEREIR IR E, MEHE.
FAEMURBAMRIER PR RN, 20K Joik I B A
HESPIERERGER, S Lk A T 0 L IR A ) 2
UBEANZL 7o DR BE A Rn VR 59 0 22 AR oV a i



TZURRE I E B R AT

. RERER

L ] A R L2 IR G B A
SRR, ASAEF TR, RE R SEL
B K22 MOOC, A BRI BF K2ETELR . 2R AE L
RURE. IR EMEILE TG, HORME KR
Gyt TR, HAP AN Z A R TR 75 T M 2%
[

K2 P28 PRFEAE R T X% R LB AR R B 5
e, HLALshism IR, (LGt i ST BE BT
W, ZURTES: 2] & ) SEELTC I S TC RIS 2 2] . (1
RARZHRBEUAL A EZ8E, B oEiE R
UREEPI R )2 SR L

XA RFEILA M BCABUR I BT IR, AR 1R
T BT URAR S S

S9N, EH. ERAEWANES TR, R
ANSEI SRR A AR R, FEAEAEIHR AR, B
Set%oO 1) B O B ) B B e UFAR, VR IR A R
WBHEREJ1, 51 TR LR BT )RR ok 1), G L
FIR AR TRE SRR R (N P S BIE RN R IR A e 2 1 H
(K. MM IR BRI R4 L MRE S # s, BN
L Al X 2% TR DR UR b A o, B AR A AR R
BRI EEIEER L P2 B B AN A5 ST

ST A URAE B TSI AR SRR R
JEE N o B A A H AR A AN SR A R R A, A 0 HT
B 2] BAR TRE S BT ERTHFIR sl BB N T RE o A
BEEE BATN R A A B A IR B PR DR
iR, A BT AR ST /K

= HERAR TS50t

L #E AR

i1 T LB 5 R Lk IR A2 R 3l T %k,
PRI AR SCAE 7 DA g o A L B R 2 4 T et Y A
B KIIRRITT, ANZORZZAEMGEN . TR T L
RETAAGE RIS ALl BRI, B AR 7]
LA 4 9k o

RIS, o T TR SRR P WA IF R
L, DRIRT DU 2 R B A AT, X2 LN L
K HIRIRBIR A BRI .

AURFENLIZ ™R AL WA RN BEAH MR
PHERIENR, (ER RN AR thilf 1T 7 iE
LR, PR, HUNZ RIS, P
J5 2R I AR R B 2 R 0 SR T, R A
R BARA . TBR A BEA, DO AR
SIpy

2. FeEIk

P VR N, A7 H 0P 5 2R — 1) SR
AR B TR B T g . IR
PRI B INE G IR A A M O R B RE 7 T2 AR A
BB D RIABLE R A S Y, BT S BRI

(TrmhzsEny) & aTrRaturrs @

TR, BT IR IR S S SRR T R .

T IRl 2 1, A 0 BRI AR A5 A L Ak S 4]
FRFENE S AOCE AR A, WRIHE 2R, 51 S5 %iE
Hor s NS TR R G5 BT T
FNR R, 2 SRR

TEVFR R, A T ik A T AR R IR N 2
ARANEF ARG U AT G 207 & L2 AR B
B G N, DR SRR B

At WA B 35— ) R SR 2 A 837 43 AT e AN
BCE AR LRSS, BRI A AR S, R s A
FETE NG & SRS IR, WM R R A IE
B R RAXFEART IS ka4 150 8
2 ] AR B2 5

3. 2 B TIRA RBEA it

25 28 TR A A R R B gk B
ISR R HCEER Sy . R EHCERRE T

(D #EEARAML LG, SR LsH
HB i A, BTk, DA A B 4 R T 4% R
T (2) PR R )3T s E AR e ekl (3D
SE R RS . 2k B SR SIRE NI B ()
& bz 5uhie. R MEEEs:  (5) BfEg]
WL MES, WEEES, (6) & EEATINK; (D) #H
LR EHER:  (8) HUML EANTEAEL. AR (D
WAL FEME R, R S 05 A, &F
.

LRI T

O &R (D W YHZ B R L BB HE,
SPGB AN IR s (2) RgEEMES;  (3) P
SR S B AT TR (ORI E ST E R (5)
BB (6) BRI BREE: (7D Rt
A, SEHRI, ANFEMEIEIA .

TELR B4R NIRG NBF LS, BN TR
EEBNES, RIS R, AR AR O AR L )
Hep N T OS2 BN S R AR,
T2 tE 5047 R, AR RIS A 22 AR 22 S I L, R gh
kIR 2k F28 FIRG AF R, KBTI 5
PR Fpia, DARA 2 I BUIR B &

4. 2 P2 TFIRA BN LS E %

TR RS 28 F RSt M BEPE IR RSt P 4t
SEE RS IR G R, H IR st o 50%, BBt
PEMR RSt 20%, 28 B RS 20%, SEE6 SR F B
RS b 10%. 88 EEHL 2020 282 A 2k E ST R,
BATVRIL: FARDS 5L e, RAA A5
2GS, 2 Emgrs i, F 2 B K
wEHF, WA FAE R APEMER IS, HER
KA XYL FNRS AR BG4S
2k L2 ) A HE R BN AT OB 2 N RS R, 2
[F 22T A ATt i Btk TRE s, EEEANHAARA ARSI
TEAAKR A, RS R . X308 KR 43 [F) 2

 RHE SN, 155
Modern Education and Application



- @tlll AL ADEMIE
BilEHIEE TE TE

LTIRADF2], AIRelRA EARFTESR M FIR AL TBiEIA
FIEBHFHOR . ER—FETIRE, BATRIE
[F2EHE R gk 4G FIRA B, AEREIASIR G
X, TEERZL BEFE. nT W, 2020 943645y 7] 27 4 DA
P2 A FIRA N, R R R 22 1E B T 1%
EC 2

M, FELESRE

2 2R TR A AR T ORE A R 2E 5 5
Perm T RERIS RN, @R T R A A2
SIS, BUE T R [F 22 o, BE9R T A M
SOTHIBRE . A AT A BLT il

28 2B R AR T E R Y

AL S S THE A K

& PR ERAE L R IR IR R

A HIRARAE S, AEFIRENE;

2 FAA LG ECR IR, 208 T, R E IR AE

HERIE

XKFANIEMAEAFT, FARZEHZRT
5 Rk, BAFAZTHNZINRS, 8BS (TR
FHERT) REGRFRE, ERAERNELT T
HILFEE R, XA BAG ARG FH T R ELT
RARKT” WA, IAHFEINBKT e F T
RANENHFEREZE, WAL T U RN F I
%, RIEMLHER, BERFERRNANRNGFTE
TR FREKFTEX, 2N FHOEEFE L
AP, ZAHFEXMAE T R ERF AT I RN,
RHTAFT R F R, EFBH BT IR

P 2 S REFR B R, 3 B A R Z T
%, Wi,

PG 2 W 2% 2T & PR RS TEIE K
Wy 2 A A AT SE R STAE 555

PRSI e NS M nte BT PR

AT, TCVEM O LR A E ] R, E AT DA R
Iy IRl RGN 2 b2 TR RRAR R EE R PR A o B IR 1)
i ERN TR, RIS I, 5835 A AT
B EA LR RN B XA D REE A .
BNy, L EHCEMMER A 23 FR A
PR ANGEA B 35 1) ) SR AR . NI
WL 2], &R NN E PR IR RN &
Lk B BU R, 5l SRR, EREANHC
FHEIR R, REVHERED ANAER NS, STHZE
Ao BRILZ AL, HUMIE R E e 8 B2 AL A 2
SEMIERHE X AR, LB ES 50, WA
2L RS

PR SRR AR L R T RAXKF P A
BAAS, L e, el A TSR
BEFRE,

SEHf -

(1] FAF . TRAAFEHERZHRF T FRE ()
KFHF ,2018,05: 71-73.

2] g, #A=. “EZEM+ FFTHRELSKX
HF @G0 P BB, EBEA, 2019,(36):84-85.

B] W&, B, G, HA. TR —BAX
KEHFHEWNIRELS LR, BhLHRFFIR, 20
18,20(05):76—81.

AEEHETRSEAMRESTE (TIHS : 14B460004, 15A460040), AEY SS ¥R ESRMATIE T
% (19A460034) . HETHEEITNFHNAFRTIE (K20197YY009) .

156 | %£2% /%64



