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Thermodynamic process of sphere cam engine
applied in hybrid electrical vehicle

ZHANG Lei, XU Haijjun, PAN Cunyun, XU Xiaojun
(College of Mechatronics Engineering and Automation, National University of Defense Technology, Changsha 410073, China)
Abstract: Basing on the introduction of working principle and structure of sphere cam engine, the variation of cylinder volume was studied.
Furthermore, the theoretical thermodynamic model of engine was established to analyze the combustion process of sphere cam engine. Then the
theory result was compared with the simulation result in FLUENT. The oil spray process was studied in detail. Results show that the calculated

pressure curve and temperature curve in cylinder are similar to the simulation results, which validates the validity of theory model. However, the

vortex of sprayed oil observed in FLUENT can lead to the rich oil phenomena, which may decrease the combustion efficiency.
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Fig.  Structure of power transmission

mechanism of sphere cam engine
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Fig.2  Structure of sphere cam engine
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Fig.3 Schematic diagram of sphere cam engine
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Fig.4 Variation of cylinder volume
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Fig.5 Meshing result of combustion chamber
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Tab.1 Meshing result of cylinder
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Fig.6  Comparison of simulation result and calculation

result of thermodynamic process in cylinder

M6 HTLLE i, T 25 0 5 05 HAS RAE &
e ERA 2 TR R TR R
2% R AR N 68 Bar, {7 LA 3194 65 Bar, 4
XRZEAL N 4. 6% , 71515 115 FLA5 REEA — B
TR A R IR 2510 K, T HAT 21 i) it
w2592 K MIXHR2E 0 3.2% o {HEE



o1 4]

KT, A ARG SRR BIE R S L) 2 - 189 -

IS4 A o) T DX 3 A A7 A — 7 19 22501 - 75
(G ZERIR E Ak R Z A, 1 LAY T 2 ETHRR
(EURA B0 7 245 T R ) B R (L A P 2
— Y AERIK kS E TR R H AT 2
IR B RN o ZE TR AR A L
2 5 HA R S RAE R R i A oo
YRR —E BT MR A 7 — E
ZE o 5 FLAT 2 B2 2R B XE AR T RRAR TR, 72
HECE R T RS, T AR AR A AR R
OB T PRR T A R A A R AEHE T B B
THIRRZER . HR P T, 7 EARLR T R A%
K173 e P IR TR A R L S 1 e e A T 7
SRR TR R R A AL T, 27 A
—RE BBRZE ; Al BREARR HL T A A i R L
JEBUA P SE R A UE, 5T A—E )
W®E,
3.2 SEBHEERES T

BRIE A ghHLLA Sl S 2 200RE, S 7R 1
AT B T EIAR R G v 75 DR s
SEAILAHR o Bl A A e L g T 2 R
R R DE  BEROR R R

SR AR 1 1 e — AR A 2%
P B~ A ] AT S B 25 P R AR BE e A
AT ERS A BIT FI S E , 0 TR B B 58 2
A H HARRR I o

T WEFEERIE K shpLan i mah o A, A
FLUENT J5 4b BREK{F 45 3] 1 Wi e ) B, 4
NS

WP 7 Fros  FERGR ST IR B 21, JR e i
WL 1 ) B A oy T OIS B W R AR AT
T R B T 3T — RE REE A FARR , AT 5 25
VAJE W 3 L EEY T80, Anl&l 7 (a) (&1 7 (b) Br7R o
WL 3 {0 % s 0 ) BT A ST, AR ek B ) o O A
T AR RIS O 16 LI R T5 170 , i1 25 BLidE A
LB /NI AL o R, /) ibs P AR TR
A SEAR o, 7 B I B A o A SR R R
ey, 7 E R R R SR 2 B AR DR, A
B 7 () B AEMEIN 2 A 21, W 2 0/, 494
hZ AR 22, il R EARBOR, B R IR
TR B BEA A A W AW , aniEl 7(d) FoR
4 #Hig

X HE S B T A By BT AR,
M5 AR AR R IR i 7 b 2Rt BE i 2 A X iR 22
BITE 5% VA, B Uk 1 Be 5 RY A 1w 1k A5 3T
BT R SR

/
1
() B FFIR %] (b ) W e 2 T P f

(a) Beginning of spraying (b) Second stage of spraying

() WEimE 4 I F I %)
(a) Third stage of spraying

(d) MR 45 T %)
(d) Ending of spraying

K7 AEABE S TS

Fig.7 Simulation of oil spraying process in cylinder
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