Al A1 NIAHLS B 4 B Vol. 41 No. 1
2024 4 1 J INTERNAL COMBUSTION ENGINE & POWERPLANT Jan. 2024

DOI; 10. 19471/j. enki. 1673-6397.2024. 01. 006

BRISHZE NO, HEMW N IR KL T E

e m TR 1 112
X @B XA, e o
L LhAAMHERALFTEEE P, LA Fd 250102;
2. FBREARER ST SHBRNS , LA F8 266000

T DL R 1 E S0 A A WIS 0 G, VR 30 HIROAS: 96 | 2 J e 0 R e M 7 T R 53k 42 NO, ki
A HR R T BRCAR SR P S P sk T Y 3 i 0 0 9 T R 59 42 9 NO, R . RIS SR R W 2
SUYHIF ARG, 96 01288 A DN 2 b7 i AT 4240 NO, HERC S RS 4252 PR NO, HERCRE DUAAT , 8 i i 2 5
T3 NO, HEMC S SEPRIFOUARRT o X2t R 1 ek A0 ) ol vk I A 1 U 53 4 NO, (AR 7 KR
I LS B W EE RS 4% NO, (Y CHLHE , AT T SE RS0 45 NO, HERAY PR A

KRR FALLEIN 475 NO, HERC A I J5 vk

hE 452 E.0491.92 XHEkFRERG A XEHE.1673-6397(2024) 01-0035-07
SlABN 2 Z 2, 2R, X m &, . FAREHE NO, B M IR A k()] AIE 3 H % F ,2024,41
(1) :35-41.

LIU Zonghao, LIU Shucheng, LIU Jiaang, et al. Detection status and detection methods of NO_ emission for
heavy-duty diesel vehicles[ J]. Internal Combustion Engine & Powerplant, 2024,41(1) :35-41.

0 5]

][

TATRREHIBE = 1 V5 Y HE RO AU 5 NS B 30 1 ™ F I R T5 4 NO, 2R ik
AL 5 R RITIR IR , 25 I RS o R E 2 1 F I B o 2 V5 Y U AR HE B 11 A S s e
B WA R 0, S 55 pA e s ] i DX s U, SR (S ] 50 DALt o) B 4 8 18 T il DX 3 T B
W\ ol z s B AR AT B R Bl i , I pRd% A A LR 25 5 836, NO, R A IL HEIL
SRR 10% DL 1 ST ARk PR SRR sl 1o Qe IR A B PROd R I, B s JRTS YR T s s e
ez 7 2021 4F A FEHLSI A NO, HER Lk 582. 1 J7 v, Hirf e %2 NO, Hiik © 28 i AL sh 45 ik
[y 809" o PSLItt , B3R S TH 2R AR HE IR B, R 2 X B RS 45 NO, HERCAY W Tl B2

Carslaw 25" 5% FH 3 B B AU 424019 NO NO, HEBCHA T i, 45 5 3 W12y 1 Bg B Ul 7 4%
T B HE I, (L2 B 5% 14725l > W0 A M1 5 MR 5 0 26 0 0 48 xR A i R G
FE| 7S R i 2 S Pl e NO, HETRC, 45 2R R0, [N R S i 2 52 Bl e HR RS SR R B Y
NO, Hl = BEHE TP e ZUMBEFBE, VKT A RS S0 (5 A R R B 2 S o 2 Ak e
32 W 2 G M e SR 3 A7 3k 23 3l o0 A [ /X B R e 4 A SE PR aE AT B R 19 NO, HERCRAE,
SERRW], 3 AR EAEHE O A T B R EAME . BRI, SR T AN R R J7 vk 43 A S il
TR NO, HERCRE P , (HK STy 1 P e B A A ek — B ), A0 2 (] R ] 1 LK

Y5 B #9:2023-09-10

ESTH LA Y4 FEALI % T A (201966X103036)

F—EE-M N FR(191—) , B, LWEATA, LFME, ITBT, 2R TOANDEFTLEEESE B2 K, E-mail
liuzonghao@ shandong. cn,,

# BIEEEB N AR (1970—) , B, Fda A, TFEME AR, AR H @ A 43R5 % %%, E-mail : liushucheng@

shandong. cn,,



36 WNIRHLS 3l ) 20244E 1 H 4l %
FUR, LLZR A4 B F B S 4% NO, HERCHR BRI J7 1 , Tk X R 5830 4= NO, HEGE AT A R 4
AFITF NO, JaiHE, PR, SRS AR NO, HERCHRs A 77 ik i 2t & Zeaa 7E JE B

1 ERLEMZE NO, HERA IR

LRI, L ZR 48 SR FH S S BRGSO RIS P s e 3 oy o o 280 890 4 NO, HERIGHEA T W45
1.1 EHHES

SE S HEROR 36 2 4 IR % M7 A SR , LSt A5 HE R S LR X E FIALEh 42 e T HE R84 30
BRTTIT_FBRATRE LI AR AR T S A S ORS: SR T R S T e e B R I 7 vk
(A EE L B agmia vk ) ) , b e 563 42 R h NO, e RIRBUMECH 1.5x 1070 2022 4F 1—
10 J I ZRAA PS4 IHE R 3o MLAL 4% R zcbm v A I 50k 42 2 314 337 i (k) , Hir NO, HEA &
113 291 () , BAE RN 95. 1%
1.2 BRI

2B SR I R — o A S T B T AT RO ML S0 4 R AR 7 2 5 T HE R iR L 1
FRAS AT IR L T 53 435 S e D7 i B R TSR R R I3 ) ), b v v M 25 P 48k X 2 sl
FIVR 4 R, NO B AR BB 1. 500x 107 % IRE AU T s e 421 o 2022 48 1—10 J, 11
FAE DR R 174 2558 B N 4 AT 5L 42 2 682. 16 T (1) , NO HERCR A 4% 27. 46 T (%) .
BHER A 99%
1.3 imizlaE

E T 4 0 e 2 A i, M) P42 ) s o 0 0 15 ML S ) SR 4 0 2 S WL o B T P )
R R ENHURE L ShHLIRRL B L & S ML i A A A7 B LR | R A R B A AL R
(selective catalytic reduction, SCR) £ 48 022 51 ¥% il B G A SCR R iiF NO, FAARFR 2385, %F 5 U S8 vl 4= 11
NO, HERHEAT W L 2022 4E 1—10 J, 1l 4R 45 0 A5 W 8 1 30 80 B89 42 B < b NO, 29K L4 0k
5.13x107" {HA 15% (B R LEM 4 < NO, (AFUM R T 1. 0x107°,

bR 3 RIS A4S NO, HERCUEA 7, S HE RO 36 R B I () S 42 NO, HERC B4R 857
PIRE) T 95% LU L, SR SEM 45 NO, HERR BRI 1 A E0T5 YL BURANAS 5 0 PR s 15T X 8 R R 08 2 LI e
FAYLEI A SEBR NO, HEBCIR O, (H A B R —Fh B R SR 1a 17 R 3 BCE 10 B, v AR A AR & [ 14 X
NO, HEF L PR W BA R , TEIEBEE NO, HE R, 25 FRAE, PR M R W P R BB 4 HERICR 1554

2 EBRIZEMZFE NO, HERLH M 77 %

21 MR SCR R T/ERE
211 KW T AR

ST NO, HEHCUSATIUIR, S0 SCHk[ 13, SR FF A58 T 0075 e e AL, 1T 24122
ST A S 2 5 AHERL T NO T NO, 2 5 By tE il 500 25 S I e A 3
U2 A5 TP 2 A AP P (NO, 5 U8 SRR BRI ) %1 NO, SEFTAGI, %6412
SN AR S TRl H - R W B T H TP P A R 40 TR ™ L e
R B HEE P T AT SO A M WA R M- s, SR b
L (1)
v,
S0y AR B, od s 1 5B 3 ML , od; T B3 Hs e, 90 SR L mol/Ls L R TR,
emsa IR HREER L (5 cm) 50 HHITAGABUIEC M R80T A0S /R TR g/ mol; V., 440 I (0 e
JRARFH L/ mol

A—l([—")ui)— L = ael.
=12 I g T =Cpal = ap



551301

2.1.2 SCR &% TAEH
H AT, RS — R SCR RGFEIR A BN NO, HEik . SCR RS 3%l IR 2 /K I WAt A e IR

R R G AV A 2E B, R B A - R R S A PR 28 55 7K B g 7= A AR A A R, A TR AL A

H 5 ARA I NO, KRN, A U ORK ™ i R J2 A2 S S R

X5, 4 RS A NO, Rl Bk K7 ik 37

(NH,),CO+H,0 ——CO0,+2NH, (2)
2NO,+2NO+4NH, ——4N,+6H,0 , (3)
4NO+4NH,+0, —4N,+6H,0 | (4)

AL B RCR Z HEIR B A RE A K, M HE SR E A 250~500 CHE, AL 28X NO, AR mT Lk
#) 90% LA I 5 il BE AR, NO, B30 J5L WA REAT AT
2.2 NO, HEmem 7 ik
2.2.1 fHEF

L B TR i R S AR S B AT IR R L 3R NO, iR e HE . 718 #E b FEALVEHR 4
RUSEI 2, U A & B AL 3 43 591 2 750 (2 ) L1 000,1 5002 000 r/min B A4 NO, HERCM AL,
R L Bt A DN ) PR S AR B AN ER 1 P, R S SRR A NO, ARFR 4B b s 1] A2
i anEl 1 frR o

*1 RAEEHFEEFRNNERLEHERERER
KR ETEs M H HEB B Bt Ky KRBy KPS
a 2020. 09 7 R R EE 4 D10. 38-50
b 2020. 08 7 itk AL CA6DLD-26E5
c 2020. 08 E5pay ZER [ 4 D10. 38-50
d 2019. 10 EEn Kiz A EE 4 WP7. 300E51
e BB e NO MRS
25001 7 2000 Yeeenmand 20
2 2000k & —— 6 L E . &
: I a S L1500 S 15 =
L oL 5 g B
! Kl s 2 ‘4 I
B = 2 % 1000} y— 0 =
= . = = j N =)
= 10001 r"_-_ -~ e N 4 = 1 _p 1] z
500 ' ' ' ' 3 500 ! ! 5
0 20 40 60 80 100 0 50 100 150
fif ] /s 1] /s
a) ZEifia b) Z4Hb
2500 95.0 - 4.0
o 2000 .
£ 2000 143 4 - g 135 L
g 2 F = = ; =
- 7 7 136 & 2 . 3.0 §
g R " R L1500 P 17
g - T 129 2 =) s’ | [ 1% A das =2
P ? | ~= . "N g = o
% 1000 | demmmm—" ", Sy S j’g 1000 1 J‘m"’ il -
; [ L 122 = . i 20
M H/ ﬁ S == 4 2.
&
500 L L L L L 1.5 500 1 1 1 1 1.5
0 20 40 60 80 100 120 0 25 50 75 100 125
s[5 s
¢) e d) F4fid

E1

KR E ARk kA 64 T A 3 ik £ R S ALEE R A NO, AR 5 20 B ) 3 AL i 4



38

WNIRHLS 3l )

2024 4E 1 H 41 %

HIPE 1 R] .4 i se

SCR JG ARG, BT B

TR

SR PP S e S 00 2 114 T BB SE 9 42 NO, R FR3 B8040 T 1E 3 7K F- (2x 1074 ~8x107%) | fiE

SR NO, HERCHLE AR, 76 Bk
AP N ZE 1 0001 500.2 000 r/min, NO, K452 BBtk T R TR
MU 4Rt 2 B NO, R B4 B0 i

AN, R NO, BN RO, B

, AW & 5

O3B D PR Ay R T e L HE O v B4 0 gk SR

SR S I HE Ul B AIG, SCR IR R BUR R GEA B IR, 4250 NO, HEL
B TS BE AEALAR AL T IE A TARIREE , IR UM RGEIEH AR, 15 25 NO, HERCA W

g FLSE R

AN 480 NO, HEROIAE , 17506 vl T E A S 42 10 5 00 T A NO, SRR

2.2.2 HbhERx

I SR TR A AR R SIS AT IR T B AR P R SE 58 A BR B, A I R S A B b
RN NO, B HEL o
FEIE L BEALBER 8 . T AU S5 4=, HILAME BNk 2 iR
*2 RABHMEZFENHEREMEERNER

R PR TEAE A ) HER B B KRy KR ES] RIS
e 2016. 08 = g i AR 7R CA6DL2-35E4
f 2021. 04 [ 1 il A kA 8 | CA6DM2-42E52
g 2021. 09 [ R FALRE AR G| 2 MC13. 48-50
h 2020. 08 i e TR 4 CA6DM2-42E52
i 2021. 09 = R ARG 4 MC13. 48-50
j 2018. 06 [ESED i A [ BJ3253DLPKE-AD
k 2021. 09 =N Wk HR AR G| 7 MC11. 44-50
m 2020. 10 T it TR 4 CA6DM2-42E52

K 8 FEE RIS 4= TE 0 BN AR QECIRAS T, 1 s PR ] I Al bR i o 4= BR B ROF AR E , i A sh L e
R BB e 1, SRS RA T T T AR, A 2270 10 s, Bl PR K sh ARG E 70 B e s B S HR A

SR P G ) B R S 2 e s LA i A R b NO, AR AR B e A2 A it 2 P 2 B
HIP 2 Al 0. 8 AR E R STl 2 NO, HECE 52 SRS A 5 LA—A U1 D 491, O 0 SR vl 1 s, 42 sl L
RS RN, NO, B B e 2 ARGH I, 32 T E R S AT IR E A IE s R R, Sk LA S 1L
RSB R ARG, S8l P S Z B WS 2 5 kR A S0 ORI AR Vs R A JROR B NO,, NO,
F4 A JRCHR JEE IR T SCR 2R S8 AW [0 ALk JHLBE 5 56 4 Tl I AR R RS, {0l 42 Sl L2 ok bRl 8 o 22 50
BT IR ANAE , U NO, AAER S B0k B A J 9 A A9 D0 e o R I AR R K o

—e- B —e- NO MBI
460
4000 14 40001
~ . e - . T 5
D f . ] N k= \ . d | 145 4
230000 T3 .F o 43 2 £ 3000F L 4| [ h D2
. ! e, | | = H =
- L\ ln ! "b I ‘o % N .- ' i
~ » = Z i R
200 'JVT} "‘."-f'”-“w’r\'\"’ R g 20002, + +" [ ‘h\ W
SRINAYEL LI S ST
pal / s R Ve ® % -~ = !.o o
E 10000 | ale ] wls ot \i/l g £ 1o00p } \ 15 2
Eorotiwoa v B —
) L’ ‘I e 1 J |‘-’J 52 0 ° |. | | ¢ 0
0 20 40 60 80 100 0 20 40 60 80
1] /s 1] /s
a) %hfie b )



5514

PUES

=

5,5 ARSI NO, HERUSIN IR K 7 12 39
40007 . 735 4500 - 7 60
/T_\ ¢ 1 ’\ a7 30 /T_\ . T h T
- . o ‘ . T\ “w k= 'Y | pi
' 3000 ] : ‘s 3 Yo S g \ i r ‘h\ | Y145 2
s \ “ % s = L 3000 ! O | R S =
= LYoy L s B S L U L N L
g 2000 TR TR L ML T 3 2 NS s LY _L\ 30 2
: AR AN AR 20 & : LML T T B
e H. \\ \, .‘T.H. % e 1500 12 -H!Mw’.‘\_" .\‘j?]llﬂ =
= sl bt e i T = I IR =
&0V LY . 2 I Loud sl iy s =
SR RUSRIRH A S RO B R S
,I 1 ‘¢ 1 “ 1 ® 0 |: T' el < 1 l
0 20 40 60 80 100 0 20 40 60 80 100
I /s i /s
¢) Fifig d) ik
- 74 4500
4000 i T‘ s - 4
/__\ 3 [ “ /T_\ .
! . ! | B pi .5 H b
é 3000 - \ " \\. s 3 g g . /I\ 1 I 3 2
- “o. ;‘. l o.. -L.... ﬁ M 3000 | “'\ T | l f.‘ - T. %
~ Y .'o * V4 ﬁ \: ‘\ ‘“'. - -
2 TN E B obs n:s.apﬁzéi
E NERIRARIRTTIRNY IO T P s S R
= 1o -"-\/’-_"J-H.\-'&-"l > S MT7T \*( T 11 2
& = = ey S R R
! I e . . ! . 0
0 20 40 60 0" 0 20 40 60 80 100
it /s I /s
e) e £) 24
~ 4000 F 14 _4soor 560
E I ) P U T T
£ 3000f | . 43 3L £ Coh f L {45 &
i t | 1] g L3000 el LT =
B ‘. o li | = Z K S kS TQ‘ '-‘ | ﬁ
gézooo— Fl f",""* [.T"\” {2 % b L}_{..‘-_h?;-‘{_-‘ -.‘._3.0 =
y A TR B & T TUT R R b3
= VAT el s 2 = 1500"-f's\(’\.\7\-f"}*-{"5 s
§ tow b 4= L J Wit g = [l HANENEEE
> T OHNE S SR R RY
L I I I 0 i ¢ ®, ®» = \“‘ 0
0 25 50 75 100 125 0 20 40 60 80 100
i /s i /s
g) Fhfik h) ZEffim

B2 KA A Gheikkbm e £ A 5w £ R Sk A NO, R3-SR 18] 240y 2%

256 30(3) (4) AT, BN e B2 B HE AT 1 S8 A3 i SO ) PRSEEE 18] 9547, SCR AR GE 4= Rk
(9 NO, FFZEFA N R, A LIS Gy PR A i (SR AR 9 NO, PARFR M KR I Ak B 2R S 4k BRI 14 %
3, AN A SR R HETOR o

SR A R s I A Y 8 I E A Sl 42 NO, AR > B AL T IE KSR, BE RS S S e R R 5 4
B9 NO, HEHCHLAE , 1275 A REBE K R 5890 42 1E % T80 R By NO, HEML.

3 Hig

TEVIWFLLZRAS T EE RS 42 NO, HEHCR 3 i A8 7 0k 0 S B B0 BE Al L, 23 B {5 e s vk 1
HIN G i A E Y Sl 4 4 NO, HECIL A AT 154k

1) s S HERIOAS: 960 MR S AGHIN 2 b 75 v A5 09 42400 NO, HERCS A% R IR F) 95% DL L, 5 R SEH 42
PR NO, HEMCIRBCANAT s e e Wi A XA RO TR Y St %2 NO, HET-S SEBRIs BOARST , (H% 07 18 NO,



40 WIRHL S B g 20244 1 H 41 %
HERC A FEBR BRAE , A BE ELH W 4= HE O 5 85 o

2)) fEE B R A I B Sl 4 NO, R, A SR AR AR, NO, AR B0ie pRosk 336 < B /= i O
T RGE s Fe By , 42405 NO, HEBUBAI .

3) [ ER 0 AN HE R S A NO, HERR, G R S PR NO, IRB 7 B0 BRI v Ak, b
TOREHT AR ER SIS, A Sl ML S DR 1 i 2 50 P B O LA AN A, NO, R FR 3Bl 5 A 34
IR B Ji 0 P 1 0 {1 TG T R

4) FE G AU R I Y R R A LS S e i AL Sl 42 NO, HERCRLHE , R T I T E AL 4% 42 NO,
TSI

5) FEFEAG | (b AT ARSI E R S gl A= HE SR A [) i, w3035 4 ) 0 B A i 1 e ik A e
AN A5 NO, HET, ST B AU S %5 NO, HERC PRk A 2l o

6) 7B 7 e AU AT P Itk i AL b I AR ik — 2D R IBOR & E R S AR AR, SR AR NO, HRHICEL
I, 5 KB A 32 R G E NO, HERCRRAE, PT 4 3@ I 7 IR A R S B S8 42 NO, HE PRt
W75 12 Kb o BRAA

S
[1] VAN OEVER A E M, COSTA D, MESSAGIE M. Prospective life cycle assessment of alternatively fueled heavy-duty trucks
[J]. Applied Energy, 2023, 336.120834.
[2]  Fhhsk  fRBCHE  FEW, F. by 2013—2020 S K A5 F i B AR P 0 R 5 s R A A [ T]. R¥EA 52,2023,
44(10) :5431-5442.
[3] #KAR,RAM, B0, 4. @@ 2035 69 AT S R EA A £ 2GR MAEY TR ]]. A ZHT,
2023,36(10) :1892-1904.
(4] A&, 24k, AWM ERARGEFTAR WY kL35 [1]. 23845 ,2011,32(8) :2177-2183.
[5] PEXFRETABRTRERS. TETRXTHEADREFAALSLRS TOANL =0 Z 252 B AW
#3[Z/0L]. (2020-10-29) [ 2021-12-09]. https ://www. gov. cn/zhengce/2020-11/03/ content_5556991. htm.
[6] JANG S, SONG K H, KIM D. Road-section-based analysis of vehicle emissions and energy consumption[ J]. Sustainability,
2023,15(5) :4421.
[7] xIzh4%, RHE 304, 5. RT3 BRHEEB AR ZOR s £ [ )], AR 5 25, 2023, 25(4) :62-67.
[8] i AR A0 E A AR, b EAHHRIEFREMIR]. AT P EAR A & SFRIH, 2022.
[9] CARSLAW D C, RHYSTYLER G. New insights from comprehensive on-road measurements of NO,, NO, and NH; from
vehicle emission remote sensing in London, UK[J]. Atmospheric Environment, 2013,81(2) :339-347.
[10]  Bob, & &4F, 25, F. AT EHARGE VI E2 0% CO, = NO, HAH L[ J]. FREAF 54k, 2022, 42(2):
341-350.
[11] M. BVIERE NO, B ERFNF EAMA[D]. o7 FEREHFH LK, 2023.
[12] WAHRARREAREFFERLSHIAT. WABARREAXREGFTSFEA G X THEROL A AN EHAT B4
b)) FFetbsh o ke kR [J]. L A EARRR K AT &R 224k, 2022(2) :353-388.
[13] AXIRER. LM EFTLEHBARAARN T F 5 (B ik kBB Rk %) :GB 3847—2018[ S]. b . ¥ B 2R 3%
#52 irAt ,2018.
[14] ZZZ, A&, FRE, F A TEREABM YR EAEGT RMHZATHIET ZMR[]]. A FFR,
2020, 40(11) :4156-4161.
[15] ZR3LMRIPER. AR F 77 R F 7 F AB AR LR (GEEENE) H 845—2017[S]. A% P BRI A F s
#£,2017.
[16] R0 Z, BRFA& %, BN, 4. kT 8t LSTM 69 & 2 52 b 32 22 ol NO, 3R % S K S AN )] 3R3EA 5 231,
2023,43(11) :245-257.
[17] XA iRHE, At pk, 5. TRE B EHRFZREETZA R TS EA[]]. RS FH HEE, 2023, 40(3):
39-43.
[18] PRAVEENA V, MARTIN M L J. A review on various after treatment techniques to reduce NO,_ emissions in a CI engine



55 13 X5, 4 RS A NO, Rl Bk K7 ik 41

[J]. Journal of the Energy Institute, 2018, 91(5) :704-720.

Detection status and detection methods of NO_ emission for
heavy-duty diesel vehicles

LIU Zonghao', LIU Shucheng'* , LIU Jiaang', MIAO Zhuang’

1. Shandong Motor Vehicle Exhaust Pollution Monitoring Center, Jinan 250102, China;
2. Qingdao Car-free Transportation Service Center Co., Ltd., Qingdao 266000, China

Abstract; Taking heavy-duty diesel vehicles in use in Shandong Province as the research object, this study
investigated the application status of regular emission inspection, remote sensing monitoring, and remote
monitoring in the regulation of NO, emissions from heavy-duty diesel vehicles. The constant speed method and
free acceleration method are used to experimentally study the NO, emission characteristics of heavy-duty diesel
vehicles. The results show that the NO_ emissions measured by two methods, regular emission inspection and
remote sensing detection, do not match the actual NO, emissions of heavy-duty diesel vehicles. The NO,
emissions measured by remote monitoring are consistent with the actual situation. It is also show that the volume
fraction of NO_ measured by the constant speed method and the free acceleration method can truly get the
emission characteristics of NO, from heavy-duty diesel vehicles, and both can be used for rapid detection of NO,
emissions from heavy-duty diesel vehicles.
Keywords : heavy-duty diesel vehicle ;NO, emission ;detection method
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piston nozzle. The temperature rise of engine oil is greatly affected by engine oil pressure. Reducing engine oil
pressure increases the risk of engine oil deterioration and coking. The temperature rise of the main bearing and
connecting rod large end bearing is lower than the design limit. The temperature measurement test results show
that the piston temperature is not significantly affected by the oil pressure, and the temperature rise of the main
bearing meets the design requirements. The bench test results show that in the commonly used working area, the
oil pressure drops from 412 kPa to 240 kPa, and the maximum decrease in fuel consumption rate is about 0.9
¢/ (kW -h). The application of low pressure lubrication system can improve fuel efficiency while meeting the
reliability requirements of diesel engines.

Keywords : lubrication system; oil pressure; fuel economy; accessory power consumption; friction work
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