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Mt Tharmsl Tl Loborsory 8 rgram o Domlsrrment ofAngianal e
Cupramom o Wiadimbend Englsoning e Fig. 1 illustrates the concept of & remanufacturing process for o damaged part. The damaged region is usuwally

Uptinast, Drermbar b1, 2521
Tha partin, Micais Thacomsd Pl Lobartery o4 Departoset of Mocmicn fngosaring o

removed and formed an engraved profile on the part. In this proposed remanufacturing strategy, the engraved

profile should consist of flat surfaces, preferably perpendicular 1o the axis of DED nozzle. The engraved profile

should be bound by moderate inclined surface with inclination angle (£ not more than 45° to avoid incffective

and i ibility of the DED nozzle. The engraved profile is then being deposited using a DED

process. The shape and dimensions of the bead depend on the DED process parmmeters and DED machine. In

order to ensure the consistency of the height across a layer in Fig. 2(a). the optunum hatch distance (Dw) s

estimated using flat-top overlapping model of a parabola shaped bead, as given by Eq. (1) [10, 11]. |-

b, =32 (1y-
e Bty of e [
The deposition of layer at the engraved profile can be planned such that the base width of the layer (W) is a n-
/ M SN
— multiple of the Ieateh di and is grouped 1 le-sided slope engraved profile or a double-
Soim St 32024 Dot pm 3 22 sided slope engraved profile, as shown in Figs. 2(b) and 2(c). The first track on a layer should begin near the slope

surface to ensure proper fusion at the interface with minimal porosity. Additional track deposition at the edge of

°
@A BE DHIATE AT MO CERRL 7N = A 3 Al A o
SATE Fodws9l wel ool skl A A= University of Texas at Arlington 2
a4=2] Microscale Thermophysics 727 &% A7E Aste] Ql F FA&EA 1

Virtusal and Physical Protatyping

i inside 3D printed strcture by flow vissalization
ulae aligrement | enhance "hrough-plane” physical
soczhes are tessed

g imide and outside of the sozzhe 8o

Increasing perpendicular alignment in extruded
‘"“‘"’" ats profiles i the flow} o got filament by an crifice embedded 30 printing
.blnhm.man] ow configuration {fsture work) nozzle

: : i et i e AL S et
= = e e e e
H “ o i e
el =T [ IT——
| [ e — e

* Working fluid - sylgand 136 {high viscosity PRMS)
* Flow i - controlling the syringe pumg speed, 0.1, 0:2. 04 ml/min
* 4 types ool with of without imner orsfice chssnel - caies |4

<ZA F% A7 AR (Univ. of Texas at Arlington)>
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Figure 6-14. Schematic of Comell combined heat and power project with gas
turbine, steam turbine, and district heating system for campus buildings
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« Solid [1] and solid [2]

under given mechanical conditions
(load and sliding speed)

4] Atmosphece: Gas Imrmm oo}
\Water, contaminans, efc
® Interactions between salid [1] or solid [2] and Iubnum! [3]
ar |4] ifor example, adsorption and
rexction) form a lubricating film that reduces friction and
wear and prevents seirure.
* Chemical reaction products are sometimes removed mto the
il by shearmg and dissolution, causing chemical wear.
|1 Lubricants le:nhvni

{3 and 4}

f [WDWE‘M
- < i Fi nnllal film
are in relative motion i mm Twewmm‘tm
cwm | Sote luicant coatig. etc.

® In the area of contact between the two solids,

adbesion and mutual transfier cause adhesive weas,
while gencrated abrasive particles or hard foreign
particles cause abrasiv jagar.
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(Flipped Learning) 422 7o & 2183}9 2.
1. Fundamental of surface treatment
POIiShing and pretreatment Superhydrophilic/phobic pattern on 3D surfaces
2. T8 S0} (Electro-polishing) Previous superhydrophilic/phobic patterning
Water harvesti :
+ Metal polishing method using the selective dissolution of fine convex parts on the

o
metal surface of the anode during electrolysis.

et —— L o ey
& il
R . —_— h—L e
+ When the metal to be polished is used as an anode and electrolyzed in an electrolyte, -
the surface of the target metal is polished.
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Some definitions of reciprocating engines
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Emission control After-treatment of exhaust gas

» Diesel particulate filterfDPF) and Selective catalytic reduction(SCR) for DIESEL engine

-

|

"“: i

= PMis collected to filter wall

- NOwis reduced to N,
- collected PM 1 > back pressure 1 > enging -+ Reducing agent (reductant) : Ammania / Urea
‘Compression ratio Mean effective pressure performance | = Temperature window : 250-800°C
" - Collected PM have to be remaved by
Ve Vanc MEP = Ve M m oxidation called DPF regeneration
r= 5 MEF =— iy (it

Ve

Wy, = MEP X Piston area X Stroke = MEP % Displacement volumse

<Fig. I-5-5> A5} &3 EE wA) Mo 4
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® 2022
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7 AA & g F g7 (Volumetric absorption solar collector)e] 454 A& o g ulwdh Fe0p Y
AE AHES SASCY E ¥ AMA E8&2 ES AMES ART W wubd VASCY 7§ FesOp WA
o] H&fFEo] Frtglol| wel Fr (Heat removal factor)e] Z7FskA 5+ Uy (Overall heat loss coefficient)&
Zaste Ae A Fe0y Y=fAY AZFR#d =7 F7Fstd LNTD (Limited noramlized
temperature difference)7t && @olA F71shH, FesOy U=FAIE AFES VASCO & 9 AAA &8
S AHEE AR 538 A3 =3 VASCA 0.05 wt% Fe0y U=fAS AFS3S u 4 2 Az

& 53 JEUHdd o2 J=fAY 80 H VASCY AANH did W

o B Ao AME FeOy Yo fAE o] R3] THFSF ek F 497 (Surface absorption solar collector)et
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2 #A Web of Science ol 33], Scopus ol 33] ¥ Google scholar 3 3] A&FHI Y&t ¢33 =FO0F
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Thermo-mechanical characteristics of inconel 718 layer deposited on AISI 1045 steel
substrate using a directed energy deposition process, Journal of Materials Research and
Technology-JMRT, 2022, 17, 293.

IF 2021 : 6.267, JCR 9.49%

o] =E& AISI 1045 Fx&7 71AE$dl Inconel 718 %= ELE ouUA Aoy &
(Directed Energy Deposition : DED) & o2 Z&3t u], A2e A|F] AL FAA7]7]
el Z1AFY Aol Aol AFH QA E-7|A §A Wl mX = FEkol thsho
A AdA 0T AT} VAR AR AAZe] &84 A, &5A A2y AE H A
TH Q129 27 §Y Wsle] wX e TS AFH d-UA AA AHeE EAHSNS. E
g AR Aot AARZo] HFR 2 T4 A mxe ol et 1SS
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o I AT JAE AR Comparison of
thermal performance between a surface and a volumetric absorption solar collector using
water and FesO, nanofluid, Energy, 2022, Vol. 139, No. 15, 122282.

o IF 2021 8.857 (ZH4F IF xxxx), JCR 4.76%

o AA AestE H9E 2 IF8Y HYd JEVls 2RFFHEYR A IAS AAHA,

[e)

A pHe wed TEE RN, dEdo]l B wHE M. wH ARFFRATRL o
Fg FGl BEE AA7 HH BFAUAL] GBS FPsy) MR v AAFH
GEAE M. AW YWHOE BEHE AFAAL B, 0, BE S % iy
WEo] Fgo] ojeg. B ATAME Fe0p e fAE ol gt EAFS BFd YU

(Surface absorption solar collecton¢} A&+ BlYE FE7](Volumetric absorption solar
collector)?] &S HAdHo=Z v Fe,0p UeFAlE AFES SASCE & 9 dAA &&
< =5 AES AR w52 Wk VASCE 7% FeOy YifrAle]l dAeFfiFo]l F7Hghel
w}2} Fr (Heat removal factor)e] 57FskA]qF Uy (Overall heat loss coefficient)2 7Z+43sl= A
S 93 Fe0y UxfAY AFFEF B/t 718k LNTD  (Limited noramlized
temperature difference)7} &< dolA Z7}3lH, Fes0y Y fAS AR VASCY & 2 o
MA BEE BS AT AR =58 &3 =3 VASCO 0.05 wt% Fes0q U=fAE A
S35 W & ¢ AXNA JZEo] HuYo] #FH. oF Fd JEWH BE Y=fAe &
SR A EFT HEE JE71Y 2AEH e BbEs AAF

Optical distance (m)

000 0.0z o n.08 ) o.o8 0.0
Concentration of nanofluid (wi%)

PRSI AS
AFAXD> <FesOy =AY e tesTE>

| Monabsorbed Usoiul heat [ | Hoat loss T Y e —r— BN s BLBOS hgs . -

. .- | Tr—— o = LLL
N — ——— ™ L S

. 1 .

VASC(0 08wt SRR == g R, "'€
VASCREtwn | ] R ______________E E 0 gy s E
WASCYDwY) I T | = T z T pa = oo

BABCH, Twa%] FE AR ] - 18 Illc.llmhp:ll' -n'-l-nq- ll-ﬂlnvl‘n.n s
S O ESRREG | 4 s Tharrs, oft. o - T E‘
BASCILOGWIN] g G 1 . A--. Famegy = o - §

A PR S NN u - [T
BASCH 0w I ! 5. : ;__- m%
P s _: E 5 R i D [ 5

= — 0
a0 0z o4 o8 08 10 b — L L ma R
Ratio about total enengy inbet temperature (G}
<KHEHHE Fe;Op =fAE 83 ey Fe,0y YafAlE &85
a7 AR Bd fHLrle] & & IMA a8
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o

E A7 HAE AR Increasing perpendicular
alignment in extruded filament by an orifice embedded 3D printing nozzle, Virtual and Physical
Prototyping, 2022, 17(1), 1.

IF 2021 10.962 (2+4F IF 4.3848), JCR 4.9%

A7 AEe B 48 Ao F e 783 842 dHA Ae oo w
24 WHe] H7HA Fats A = Juy BdaAe EAHCE T T 9%
AT = AS AR ARHE. I o B AxPHeRes 58S A g
AERel o, 53 WFol orifices AUt H7HA AES A = A= A7 5.
0] wel B AT e MEE EEAA AXNEoRE FEs 23 7HOA JomA BEES
Aofstaial nozzle WF-ol orifices AYsta Az AAHE ZARE S 485 3HE 5714
3t 71W& F8l orificed] W& HgaA Wi H7HA AE-e #Fstal Ansys simulationS 53l
A7HA Ao FFE F= 89S EHsIAS. A7 A shear ratee] AhAl FX7F obd
shear rate®] ®E A |3 rate ratioZt H7HA 3ol FFES F= AL GUsIAS. £ ATolA
 BdaA Az g o] HrAl 28-S CFD simulations 53 A= 4 o, B3|
o] o]} EAE olFlste Aol AT & Us ASE AEH

o
b

o
e

0.2 mm arifice 0.5 mm orifice Mo orifice Actual nozzle

[}

0.2 mm onfice 0.5 mm onfice
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o W AT AHE AR
Characterization of tornado like flows for improving vortex ventilation performance, Journal of
Building Engineering, 2022, 46, 103726.

o [F 2021 7.144 ($H4F IF 2.8576), JCR 6.16%

o o] =S AE U &7 AzHolA ARSHE w4 7] AA O A87bed AEL i
o] BEvolx FH f5E ol&% 7] AXE ALt I AeS g & 204w
EAsta 1#F sdS. BAHH 5 JHAE 7] dAS3 -S54 (particle  image
velocimetry, PIV) 7]®HZ o] &3t Evol= HH f&s 7HAe 7] AlZ2E Ui f5s

T =
S8k, Fo & 249 W jet Y S5 D ES W {FFo ©E vortex 159
Y 2 AEE B g EYoE FHY 3] fF FAHES A= TR side FE0
)3t swirling force7} 2 23, BE&F A F3o] FI+E vortex 759 <t HA=r) £
7}k Vortexfr52 A 2 AEE THHCE 1Este HE 21 21E& EEFs¥oH,

EE9 HA & 212 =9 jete] Reynolds 4+ 2332.4, 72143t & EZ W FF 01552
gl . AtE 8] AAe ] dee FIANE F Aoty V|E 54 @] AATL
ZEAAL " F2 &Y d9e v om FIANE F s B AT At AzEe
Ao AGAARE = FANA Gd zAe N3 7] Azd AMel 28T + A A
o2 7lg4.
() = ’i.\ ,

Ni:VAG Laser bl‘““"%-_

Steel making line

Warktion 1 Ihclay peneralor

(Evol= e 7] A=HD

a) 700 600 S00 400 300 200 100 @ (b) 700 600 SO0 400 300 200 10 0
Yorticity (1/5) I ] Vorticity (1/s) IE———" — ]

1.2 1
1 1
g 0.8
£ z
¥ 0.6 :n 6
0.4 |
0.4 Q-\'
uli‘}! _ 02} Y
01 “ax 0.z g, o ! N
X [m) 0.2 N ]m'} 0.1 l-?z- &\
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= 728 el A FEATIN 2709 2812l |uk FAFFEAFAL FUlete] FA TE
2o

o

_I (

1

A A SA BEAT u AcL 16 BE ) 47 948 1143 % 9 10 %
2 o oag AHe] EE2HT YL,
G M-3-10> 9] st 2 A7 Boe) ATA wE B AT AH AY 2 A2 147 2 AH
1A €20.09-> 21.08 €21.09-> 22.08 T3
A = 3 8
Al 5= 1) (a) (a3 A | =EE®
24 FEAT =E
e 72 57 37 871 114.3
24 BEAT 107 571 27 77 70.0
cotel @4 BEATA o | 37 37 27 57 166.7
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