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Abstract

In this research, nano Gr powder was added to
KYMCO 15W / 40 original engine oil to prepare and
investigate the basic properties of NGLO, and to make
further analysis and comparison. The basis for future
research on the friction performance, fuel consumption
rate, exhaust pollution, and the efficiency of heat
dissipation of engine, add different proportions of nano
Gr to engine oil, and analyzed optimal proportion that
can effectively improve the performance of the original
engine oil. The content of the experiment is the
experiments of sedimentation, viscosity, specific heat,
tribology and thermal conduction to evaluate the
properties of original engine oil and different
concentrations of NGLO (0.005 wt%, 0.01 wt%, 0.02
wt%, 0.03 wt%), and find out optimal nano Gr
concentration to improve the basic properties of the
engine oil. The results of the sedimentation experiment
show that the suspension of the 0.005 wt% and the 0.01
wt% is the best. The results of the viscosity experiment
show that the 0.01 wt% viscosity coefficient is the
lowest at a temperature of 90 °C; the viscosity
coefficient of NGLO at a temperature of 50 to 110 °C is
equivalent. The results of the specific heat experiment
show that the specific heat value of 0.03 wt% is 6.19 %
higher than original engine oil at 20 to 90 °C, and the
specific heat value of 0.02 wt% is the highest. The
results of the tribology experiment show that the
improvement rate of 0.005 wt% is 28.02 %, and the
tribology effect of 0.02 wt% is the most prominent, and
the improvement rate is as high as 90.43 %. The results
of the thermal conduction experiment show that the
thermal conduction of the 0.02 wt% and the 0.03 wt% is
the best. Based on the results of the five basic
experiments, the 0.01 wt% is optimal concentration for
this study.

Keywords:  Nano  Graphene  Lubricant  Oil,

Sedimentation, Viscosity, Specific Heat, Tribology,
Thermal Conduction.
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Evaporative Cooling Device for
Lithium Battery

S.Y. Wu*, C.W. Chang, S.H. Chen
Department of Industrial Education- Energy
Application Group, National Taiwan

Normal University

*Email: 0326wu@gmail.com

Abstract
At present, lithium batteries have been widely used in
various devices. The load of the lithium battery and its
own temperature will become higher with the
advancement of technology. Therefore, the heat
dissipation equipment of the lithium battery is very
important. This topic simulated the evaporative latent
heat of condensate in automobile air conditioners to
dissipate lithium battery. In addition, the cooling water
supply was controlled by the temperature controller to
control the battery temperature at the optimal working
temperature, which is beneficial to improve battery
performance and extend battery life. The experimental
results showed that the cooling effect of evaporative
cooling for lithium batteries is better than the traditional
natural convection air cooling. In addition, under the
experimental temperature range and discharge current
conditions of this study, the difference in battery output
performance was not obvious. However, evaporative
cooling can effectively reduce the temperature of the
lithium battery and extend the life of the lithium battery.

Keywords: Lithium battery, condensed water,
evaporative heat, latent heat
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n[6]) - void loop()

8. 10 koA BABETEF e T 8060 |1

[71 - intk;
0. W REF A H A BT B E BT int coin;

RN intvo=7;
e A% F [8] -
10 ©=&pkj @R nd & A A SR digitalWrite(vo,HIGH);

%k [8]) - k = analogRead(analogPin);
11 LED%®* § M2 2 akgd 5 pw
wkimz - [8]) o if(k >385){ coin =5;}
12 B4 AiRd A5 S B B R R else if(k>300){ coin =43}

2 Fi b (9] - else if(k>220){ coin =3;}
— R else if(k>140){ coin =2:}

7 TRREP else if(k>0){ coin =1;}
Lol® 3 s BREE BRI TR eefoon=03 (coin, false)
BRI R EE A R heR 1o o isplay.showNumberDec(coin, false);
i i 7l oT %EF v B 19750 delay(1000):
— y
J 4. %235
- T4l s Rmy
‘ |||||| ||| || 4rBl23 B6%rT 5 AL MEF P hxE (F

DAT) MRS WY 7
C PR SRR SRS

oz

L [TTTTTT
Bl1 Arduino &, # B)
2. F1* Arduinot& | % e R R > fE 4 2 0-5endiciE
FIET A BT RSB N TRE A B o425
4 d 19751 o
# 1 Arduino#g 5° 77 #

#include <Arduino.h>
#include <TM1637Display.h>

#define CLK 2
#define DIO 3

TM1637Display display(CLK, DIO);
const byte analogPin = AO0;
void setup()

Serial.begin(9600);
uint8_t data[] = { Oxff, Oxff, Oxff, Oxff };

uint8_t blank[] = { 0x00, 0x00, 0x00, 0x00 }; Araansazan cne aze saw Rn
display.setBrightness(0x0f); ggggggu - mEEE
IS4 3
display.setSegments(data);
delay(1000);
} B3 #a+ F Ry
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1.2 3 Kt’i;ﬁ?\ (2010) e A
https://www.cwb.gov.tw/V8/C/C/Statistics/monthlymea
n. html
2. EARIE R F WA E T (2015) 0 B flE A
‘flfiiwf [z 2 F 100%E 24 i koo
(https://www.go-moea.tw/message_info.php?id=9680&
cid=7&list=1)
3. F #(2020) o B oAb oo
(https://zh.wikipedia.org/wiki/%E9%A2%A8%E8%83
%BD)
QACRET ARG o b 4 o WP A A H o FHFT o
(http://www.enedu.org.tw/GreenEnergy/ge- 4.php)
54 5cr2(2016)  + #h 4 F R o 2 X F iz PR
BAFHERET P o S o
6.The News Lens E«;Mzépf—’* (2018) © inavif 4 HEFET >
ﬁ: 4 ek A ]}\ T W RE?
(https://www.thenewsIens.com/feature/save-ourseIves—a
nd-go-green/105494)
7.Daisy Chuang(2019)-+ # k£ B B # T £~ &
T4 X o XEFHETAA o
(http://technews.tw/2019/12/16/taiwan-solar-power-gen
eration/)
8.4t ] ATEs o AN R A (2013) 0 £ 1B o
(https://www.moeaboe.gov.tw/ECW/populace/content/
ContentDesc.aspx?menu_id=2103)
9. = F #(2020) 0 v £ 4 ik o

(https://zh.wikipedia.org/wiki/%E5%8F%AF%ES

%86%8D%E7%94%9F%E8%83%BD%E6%BA%
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4 1 500ml STK SA12038S2HT
At
AC220-240V
50/60Hz 0.17A

TREE
A5 ¢
INTHBCBA0002BC-U-

4t 2HP/L5KW g
INPUT : AC 3phases ey
50/60HZ ]ﬂggjn

200-240V(+10%,-15%) ===
11A

OUTPUT : AC 3phases
0-400HZ 0-240V 7.5A : L

2.5 B atig b §
At 3/8"X2B
W.P.300PSI
B.P.1200PSI

8.7 if

78 1 U85BL

4 1 230V

50/60HZ 3000RPM PH1

3 G T AR
) % : AN-01-AMD-360
ER S

O g4 £ BB
AC110V/60HZ-300mA %i%a mff) OP\;V
INPUT/OUTPUT SR
0~5VDC

OPERATION TIME :
The max. ON 16 (19)

sec.
DUTY CYCLE 100%

TRERR
4|35 © SPD-3606
i:ﬁ-‘*i : = R S L)
AC115V/230V15% 10.7 425¢ Tk 6
50/60Hz 45 : PSW 80-40.5
ERTE
B 2 i B At e
B gy F L85 1 R BOV
jmj:' #F ) L IR40.5A
15 ;/8"Iong 7 T 4 5 1080W
10"high L
3/4"thick
110 2>

415 - NWI10-PTN

FH 1 0~1MPa(at20°C)
0~+60°C 1.5~20L/min
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Abstract

The research proposes a novel mechatronics system
to simulate the actual waste heat from the vehicle
battery and the traction motor of electric vehicles.
Through the design using the combination of cooling
water tank and cooling system, we can control the
operation temperatures for high battery working
efficiencies by regulating the optimal temperature
ranges. Hence, by controlling the battery and fuel cell
temperatures, we can keep a hybrid system working at
the most desirable conditions. This system is divided
into two subsystems of heating and cooling. By
implementing the output power from the programmable
power supplies to emulate the waste heat, we can
observe the temperatures of simulated heat sources in
different power output cases. Then through the different
combinations of pumped coolant rates, voltages of
electric fan, and voltages of proportional valves, the
constructed system can verify the cooling ability
successfully.

Keywords: Lithium battery, Fuel cell, Heat dissipation
system, hybrid electric energy system
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