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An experiment of internal EGR exhaust thermal management based on
secondary opening of exhaust valves
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Abstract: An experiment of internal exhaust gas recirculation (EGR) thermal management was conducted on a six-
cylinders turbocharged diesel engine equipped with the fully hydraulic variable valve system (FHVVS) at medium
load conditions. The cylinder pressure, intake and exhaust dynamic pressure, exhaust temperature and fuel con-
sumption rate were measured to investigate the influence of internal EGR based on secondary opening of exhaust
valves on the exhaust thermal management performance experiment. The concept of fuel consumption to tempera-
ture rise ratio 4 was proposed to represent the additional fuel consumption rate when the exhaust temperature in-
creases by every 100 ‘C in the certain thermal management mode. The results indicated that the recirculation of the
high-temperature oxygen-containing exhaust gas from exhaust pipe during the intake stroke significantly reduces the
intake flow rate and increases the exhaust temperature. Compared to thermal management of an intake throttle with
the same intake flow rate, the internal EGR thermal management significantly reduces the pressure difference be-
tween the exhaust and intake, leading to a pump loss reduction of more than 62.2% and a fuel consumption rate re-
duction of 4.26%—6.62%. By using the compound thermal management of “internal EGR + throttle”, the exhaust
temperature increases significantly to 522 ‘C under the rotating speed of 1200 r/min and medium load condition,
and the 4 is only 3.0 g/ (kW + h) + (100 °C), while as high as 9.6 g/ (kW + h) + (100 °C) for the throttle mode un-
der the same intake flow.
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Fig.1 Measured valve lift of secondary opening of ex-
haust valves
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Tab.l Main technical parameters of diesel engine
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Tab.2 Main instruments and equipment
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Fig.3 Measured exhaust valve lift during the conversion
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ing the working mode switching process
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Tab.4 Combustion performance parameters under dif-
ferent thermal management strategies
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T 11.63 45.11 41.63 252.30
RERL 13.34 52.30 48.17 228.07
N EGR 14.22 50.48 46.97 221.99

S 8 M 4 AL W, SR B CH e,
WES EGR B KRR, A5 0> CA 50
AT JG . X B R A I EGR 9 A AR
B, R R R HEAGE LR, X AR A LU NS
R B SRR 5, B 55 T &1 R A
MY BUR A AR, iR R g, & 4,
B EGR BT CA 50 BAAHER , {H CA 90 S ififs
FUHRERT , PRBEFFE I AT 2 AR e . e R
FEZ UL iRIR A A s Ry 2.1, Ui
He S8 IR S A AT 50% 1 9 4 4R
S XFRAY I A IR SRR ZE N S BR
AR 2, NI TR &S 5 A5 21— R B 1Y
M, CA 90 A5 ZIAH W FEHT, AR 2 AT LA



2025 4F 7 H

FOCHEE . FETHER ] RITR A ES EGR HES VS BRI 311 -

T IC AR A HE VS BEAAE A, LS
TR K, A R RS, RO R IR
1R, BRI . JC A S AT P B R & R
115 (19.07 MPa) , B R AR ik 252.3 0/
(°)CA. L FIRIHNZE, N EGR BT MG PR
o 103.94 mg/cyc, CLARH I J0 1 AL B IE ER
M3 (103.91 mg/eyce) ; 17159 i TAERLNT BAEIR
Wl T F A 107.25 mg/eye, MHESTG T AR = 1
KT 3.1%.

EFXER R EGR A5 L CA 50 JE R84
R, SE R R I PR AR A DR R RE 1Y
AL betit. & 9 /R HEEEN 1200 v/min, P-4
ROESI A 1.156 MPa T35 1 W3 B2 /i £ Xk et Ak
(RZ . 38 DA BT A M 8° CA BTDC KK IRHE
1 12° CA BTDC F1 16° CA BTDC, {155 KEL N E
J183E EFE, CA S0 Hifs, i A8 Hkbetk e, 24mt
THERTA H 8° CA BTDC % 12° CA BTDC i, it
B R B e Bk BT, CAS0 ML 14.22°CA
PEHA 11.74° CA, LR AL 18.30 MPa, ik T
To A, BRI R R AT B 2, th 2042 g/
(kW - h) F&H 202.8 g/ (kW * h).

B WS4 i A/

E 15} g (°) CABTDC =
= . P
o 10 -—-12 —~
= ——16 1250 &
£ 4l -
= =
150 >
or o)
=4
{50 =
=
. . . . . 50 B

-30  -15 0 15 30 45 60

il /7 (°) cA

B9 MEmiRET A X AR e AR
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tion performance
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