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INA{7A 7 5 A (Bio Glass) &l

KIRTYI . Z8R A (Healstone) L1 g% Hi (Magnetite) %
+ J?T*J%J:L'C .1000°CUL EDERETAELTY SRR
[ZL7=80,

SRLVEFRIMR . BFRKIEEHER. MAFHONRZE
LTS,

INAFTSADHE 73K (Mass. %) *ZHREDOERER HREERHLD R
SiO2 TiO2 Al203 Fe203 MgO CaO Na20 K20 Igloss| Total
e 6459 035 16.75 330 242 248 688 088 208 | 99.74

ERBIE* | 6401 036 1690 349 261 248 673 079 249 | 99.85
< A 3799 018 134 1478 (3066 328 110 013 893 | 98.38

"TiO2FefE MR, FIMEIENZTHBELEIKIE, JHR  -MOABMIDNERL, YOOT1)L 0%
BFITHMLUARYESHLRERE - CaOMHDMERE K2O:NEPERIBRICHERIC

Kis: 8Fha7 LhUteRER CRNOMEISSS ‘Na20: 7 LAY & B
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Bio Glass Conventional
Glass

Healstone Magnetite

Melting
Temperature C 1300~1400 1300~1400

Far-infrared %
Emissivity Rate 87~89 60~80

Water Contact

Angle ° 4~5 6 62
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"pH (Power of HydrogenMDE&) (. IKEFEAFA > (H+) 58 %
RENDEEBEC.MEDREMEELETILAVEDESVERT
HIETHS,

BB DIKEKNpHI~THLHH ., T LVIEWA LB
(OH™) TEE{EIED &L, WEIZEFWWAIXTILAJE(HT ) &
XN HY A AU TR T D &8 <TE S,

@ mn AEk  ZLAE D

0 pH7 14

BT ILAEDOBRFBRETILE

- KO TINAA T SREFEKIZPH7.4~7.8% L, BEibETHE
R9,
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P—2MI24EIEIESE . BIA A S HET=8
BEDRFBZHERT 5.

T NAFTSRBR(FAFTRAESE. 50ml)  S—REAE (50ml) .
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Distilled Water
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—@— coolant (30%)

—O— bio glass/coolant (30%) . . . .
—a— distilled water /\’er_b 7Z7%;§7K§&_Z;&

8F —0o— bio glass/distilled water 12'_(&]:'3%23—%)0

L | M DI—I32hDBEIZ. IN(F

75¢ J SR BERDPHIEHKI3%
e e kil B - (15

QFEBKDIBEIZ, N F
HSRi2EKDpHIEN T

j % L5 LT,

: _,.a/"‘/./._./././l\- @52, A DpHMEETED
- Mo TILAIEIZE(AAY
65 =020 50 60 70 80 % R L= nhof-,
Temperature (C)

K‘”‘t’.’;‘%ms ;
-|!=‘°:°° Effect of pH Values on Bio-Glass
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2.4 NAFTSR2EKDIE

INAFTSADZEBKEKEKICEITHFE
U (mPa=s)DEE

Elaped Time

0 min 7 Days 14 Days

Distilled Water 0.8050 0.8050 0.8023
Bio Glass/ Distilled Water 0.8050 0.8018(0.40%) 0.8009(0.17%)
Tap Water 0.8107 0.8069 0.8076
Bio Glass/ Tap Water 0.8102(0.006%) 0.8047(0.27%) 0.8020(0.64%)
K“ia':ﬁm
S
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2.5 NNAATSRBEKOEBILETESL

INTSADKEZRBEKICHITHEILETELL
ORP (-mV)DEEFFZEL

Elaped Time (min)
10 20 30 40 50 60 70
Tap
Water 345  — - - - - - -

Bio

Glass/ 588 667 682 688 691 691 692 690
Tap (1.70) (2.00)

Water

0
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= [ ©=26. 51mn

Eaa

ds=56. 09mm

o
L:jl_____
de=81. 49mm

s BENTEH
Ap: BREEREKDEEE
1/H:##1EI8
. bl de BB D TR KRERE (M)
o ds: iR FimdkY de D FEk
T DEETHDERE (M)
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Pendant Drop Method

‘ ‘CD:26.51mm

d;:‘Smmm
-

&
de=81. 49mm

KREFRNDAER:

s BENEH

Ap: BEESIKDEBEE

1/H:f1EIE

de: BHEDEHRREZE (M)

ds: & TimdkYdeD EEEHC
METHDERE (m)
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2.6 NAATSRAZREBEKDEEED

3R H 5RO R E L

| ®=26.51mm

ds:58.89mm

de=81. 49mm

RERDHER
y=9-Ap-(de)’- I,

Y 1 Z&RE5R A (N/m)
g: EHTEE=9.8067 (m/s?)

Ap: BEERAEADEBEE

1/H: fH1E18

de: BHEDHZKEE (M)

ds: RE Tk YdeDEEEED A E THDERE (M)
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Surface Tension [N/m]
=
(@)

0.05 |

0.04

- -M- - : distilled water

—DO—: bio glass in distilled water

--@--:30% coolant

—O—: bio glass in 30% coolant

Effect of Bio Glass
Distilled Water
-4~-5%

30% Coolant
—-5~-6%
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30 40 50

Temperature [ C]
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Table 5 Specifications of Test Engine

Remodeled Kubota MB

Cavity configurations
Combustion chamber
Cycle
Number of cylinder
Bore & stroke
Displacement volume
Compression ratio
Output power
Nozzle opening pressure

Injection timing
k ‘URUME
STITUTE

157

OF TECNNOLOGY

Square
Direct Injection
4
1
@100X 150 mm
1.178 X103 m?3
17.0/1
7.36kW/1000 rpm
20.0 MPa
20.0° BTDC

Kurume Institute of Technology




Tiy)  Twiy) PaofmmHg)
7585

Base & 305 250
Bio Glass & 23.0 18.5

340

UME
INSTITU'

T58.0

Engine Speed: 1000rpm -
6
5

E-EQ 330
320

UR
K L 1 1 1 1
F 100 200 300 .. 400

oF ECHNO Pmeg
I (Pa

500

800
00 -~
00, %
00
400

Fig. 5 Effect of Bio Glass
on Engine Performance

Effect of Baio Glass

BSFC:1.3~11.6%. (Mean:5.1%)
nc:1.5~3.0%

Toil: 4~12K

Teg: 4~23K

BSCO: 7~54%

BSHC: 20~30%

BSNOx: 3.7~14.7%

2 Institute of Technology



Fig. 6 Measured Points of Cylinder Wall
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Fig. 7 Effect of “Bio Glass” on Cylinder Wall Temperature
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Fig. 8 Effect of “Bio Glass” on Cylinder Wall Temperature
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Conceptual Combustion using Bio
Glass into Cooling System
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Conceptual Combustion using Bio
Glass into Cooling System 2
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Moody Diagram
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