2025 Copyright 2025 KSAE
25SKSAE B028

A Numerical Study on the combustion and performance characteristics of a small

hydrogen PFI engine for power generation

Hyunung Kang® - Kangmin JuY - Jeonghyeon Kim® - Jungsoo Park™®

Graduate School, Department of Mechanical Engineering Chosun University, Republic of Korea?,
Undergraduate School, Department of Mechanical Engineering Chosun University, Republic of Korea?,
Department of Mechanical Engineering Chosun University, Republic of University™?

Key words : Hydrogen Internal Combustion Engine (522~ W $17] ¥4, Port Fuel Injection ((£E +-A}), Range Extended Electric Vehicle
(FAAE A7 714}, Design of Experiments (23 7 €]%), Latin Hypercube Sampling (2t ako] 55 E%]), Pareto
Optimization (I}& & = % 3})

2 AA- AL, E-mail: j.park@chosun.ac.kr

WA B @ A7l ol maelEe 49 FUNCRA FaB ATL AgTh T ook WA A& o
A3t Ze G I BEFAA ARl Y JES FA43 FAEA, AT LUBE A&gsE A9 &
dstch oled Lvs BAE gaksy] A8 thereld, AR B4 G4, W ks AW 2e tgd o
AR gost, AT et ARIASLD AL A5 B AUALS] e A Aot Bus o

hrt B4 GRS HAT 4 95 B FRAQ AUAUSE FRED dod, oF Uslad 4as
ATl B0 AYHD Yok FaE BAE LFAA Yol Aa A o WBVACO)E MEFA FoH, v
o AshelUA(SF 002 m)), WE A WA, Ee A AL Bo) 5HS PO ¥ £F AT A
oJi WE A&l Jhsdih olH@ Ax B Aul AMWE ol ALNHENO), YAFEAPM) 5o

N,
2
X

azl M2 GE Bl&o F428 293
A4 P =7 FHHACH, 53] AFs =AM PM #lEo|
G2 z0] @ AAHA sl

ME7L2 AR E A% S ok, APAT
A3}, i FFo| 2/HESS

of

+ 800cc 271%F HEAA7E Z2d 7hEd TE A 29ta 3} dxe 7we s hEd Al FaE
=) g"o‘}%‘\t} SOOOrpm Z Pr ] Equivalence ratio, Boost
pressure, Spark timingS W2 A5 3= T FAHE AdEAT
ATE FIE7] A% AN =7EE A A 2 85 GH”“OU ﬂﬂﬁrﬂ D A EHolA AZEYoIel Gamma
Technology2] GT-SUITES} 3D CFD &ZE¢o]¢]l CONVERGEE &-&3lo] s4& st Azl g A=
= 3% 19 AAEHS Ao A AZ#XSTJr A HAEAHES ALt A AP WHS R Latin Hypercube
Sampling(LHS)& &83 A3 7 & (Design of Experiments, DoE)3} Pareto 23} 7| < 83 th LHSE A4
Wy FHE 753 5YT FETULE HEH 3o 4F &S Fdislste 7 olth LHSO tid Mg=
= 18 20 AAEH Utk Pareto AAS 7HL HEE0] EFo|E QX (Trade-off) TAo] U o) dY HAs)
7} obd AR MR E AFste] &7 AMgbel whet tke E Aad ¢ doke Aol 3
AT A3} Spark timingS 7t AlAFE AHUE W o AEFRE BRI 101] fﬂr?/} &7 &
S o] st FE My £5UF FUHEL A4 S5 BEEE 4TS E‘}iﬁ} ol T4 W2 A
3l oA et w2 A4 FEE A A4 4 AF o gk}, D’”’*Hl«l 75‘%(1‘?: 3),
ol FE7HA F7FstH NOx HjE© =

rlr

:|:$

oy f
i
ol

210



o o5 NOx BAo] A4 SEsh WHHA AUTel S-S HAZT RAE GHE 244 A A BE
o] FAAFEHA F7] EFVIY WEIF FU8IA, A4 F EFHEY oUA BEVF ol HA di dEHg Y
Aol FdEe 2HE BATh
ozt MigE I FEFEE Tl 4 2 A4 AT 2 Ad Ao R Js) Adr W A As
EZo g HsIAI7](Maximum brake torque timing)E& H &3] =2 + ARNSH, NOx & BSFCE Faf v &
ME 54 e UL ANT ¢ AT o1F B, FAANY Hoe BU A A4E 4 B2 A
e AgF ThsdS AAERAT. 53], B ATolAE Pareto HZA3t 71 S @ HxEIL obd, A A,
ME 54 7o) UE B I A8 FRAAG oF Bal 43 PFl 4 AW FR LA Wrel BE Ak
54¢ 49HoR BT, 7|2AT HolHE Susi
=y . . 1= 0.8
L._'r»-r! POR " TS — = - e.' ° ) .
Inlet ' 4 Outlet 07 - L " T o .
L ":-__-;_--;-: 3 0.6 hd hd . |*
L Jurbochargei _ | . o |° | o] ¢ls | @
Injector-2 e * ~ . ° . ® [] hd
(& R o e R
\g— = . . . . *
oo % g 4 z f‘: & 03 S " <
——_— I Cylinfier-2 | 02| b - ° . LI
| :-:-j ) : : 01 . 2 . L . . . . .
Bosirm i, 4 h—e [ - o L® o | *| - .
— ° s o 1 2 3 4 5 & 7 8
1 Qfirder § sy

Fig. 1. 1D Model of the Hydrogen PFI Engine  Fig. 2. Overview of Latin Hypercube Sampling
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Fig. 3. Effect of Equivalence Ratio on NOx Emissions
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