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Measurement of Compression Temperature in Cylinder
by using the Compensation Circuit of Thermocouple
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<Abstract>

The purpose of this study is to measure the compression
temperature in cylinder by using the fine thermocouple. As
for using the thermocouple, it's response time delay should
be regarded, even if it is a fine one. So, the output of
thermocouple needs some compensation. The compensation
circuit, which consists of a differential and an adding circuit
is used for the compensate the time lag. And the time
constant of the compensation circuit is determined the time
between the TDC and the maximum point of the
thermocouple output. Using this compensation circuit, the
compression temperature is investigated of the cylinder in

the diesel engine.

Key words @ Thermocouple, Compression Temperalure,
Response Time Delay, Compensation Circuit

1. A &

Ady JeAe ¢gF2EE AR F3HA
A7) 7ol & P& v AW, 53] Aol
o] 3R A7t Aiol] S v H 7|
A a7 EEo] &8s Fa v, oEkA
AdY Yo e 7)1#e At oy
g} w7] A% %S v A UG

Ay WA AHLEE FAHGE W
& AA 27 A Z YE' F Udh dve 4F
A AR w7 WBzt dez) AA7A ] 713
el A8 7Hsd old7IAe BeigEA e

o] g8kl Akel ol Fa= WHela, HE
s dAgyY AFgeEA & ﬂl%ﬁl—&l A
A FAQshe Wy Vel

AAtel o8 Fake B, AFAFHY S
o ¥ R AFFEAY AH2E2RY EFHE
22 A4g i, 5 A Fe ddy uie
2= & R FYERE AFERYH UF
Fo 8 FE 4 Aok ol W FHAE 2
SE Ady e st2ae HEkrt "o

T WA e dAdu AF2EAE ol
¢ A& W PARXEAE o8 HAHF

« A8, FUFANAE 2N AN Fag, T
AR W AKH F4

456-890, 471 % QHAA] A4t Al 678
E-mail : sikwon@doowon.ac.kr

B FREgste] sedTule) 2N oste] sa)HA

- 149 -




A o

WAl o] glont, Alg-Ae]l Hel Ay ZFAFHA W
o A HEFwA o] Wo| o]&E Ut o] HF
A4S o] gdla] dojxl L= AWy 9
Axg &5 AA F99 FEFHQ] 2ol
AANE o] &3ty 2EE AFs= 45, o
F 7t AE ol&n dx 2 & wiiel
HbE A &gt do)] Eagir), o] SHAALE H
Ara] A ol Aal 2K ol AZF R
A Hel Hi =7t 2HEHY, I FHAZEE
AA e AEet zolE yERA " =
ol gx|odo] AW A4S Hu %Atk
AA e} A & AFE YA BEA
SHAAE w3 FoloF g

SHAAE HAH F= WHoeERes 3
o] THAAE HAABRE o] &3ty &3t
o] WiglE AFTHoRE HAN F= WHY E
29-ulo] 7[AHE AR ZSAdo] ALk
ol KA F= WH R A¥el o] Ay
o FHAA AIE A3 AFdo 1 A
E B T Wy Sl .

B AFoMe HEA 4 AR FHAA
dAE Ady Jeo] Adste s 2RE
A3 FAs9eH, 1 F8F OP Ampe |44t
7S ol 8% HAZRAA SEHALE HY
st Ao 252 & T3

&1t

2. AAYo] 9@ LxA=0 fel®

AHNE o] &3] HEHPALY LERWISE
A% o, HAYY dE&HFy G <)
SHAHAIZY, & AlAF(Time constant) &
ey, HASEE o|fForA WMEFLEY
A% 7Hgsich o] wHe #& Shepard®ol
ol& #§ 5ol Lockwood 5 ol 2la] 3% % )
NEeE 240 o] 8Tt

g olfd dAYe FEHAe o= AHR
A Aol FHEAI FAsH, &
Hj o] %7} dASEE 7MY &M % T
‘Ke] 7} Fo 7he #54& ¥olFa, 1
F EL 2540 24 A5R wEox 4
Aol & AEgA AR glta § W
3 Z FolA Ae xo Hel MY 7k &
&AM 2% g Ky AH7|AEL 2L5ATE
FAEA tg Hdeow HA gL

b,

HAasRe o Ady doMe sx &3

2
b=k 2L +L(r-9)

J 1 9 x°
017]3.1 K %E%ﬂié’r : A.]:v'}
9] 7}2:9) f:i/ﬂl

- ‘i—’i?ﬂm SYHY o —"5’—1?
A& LR
(Time constant)

Sk

Aol A, $W A1 2 Fole] Ao
we gog A 2L & A, MY HAHo
sl Al do|zk 200u) o)4do] HWM FA
T 5 2ULER

555’; —“;1:“(7“—-9) (2)
w2} 4], A (2) ZH-E

—pyp L 086
T—ﬂur 3 (3)

o] 7] A,
AT,
ro 489 dHEE oEFoRE HE
o] A3 uji= Nusselt 79 ©f& 2 79
-r:x} 2 Ao, o] 49+ Nusselt(Nu)
& ReynoldsT(Re)#=A41 Av4E 4 3t}

8 WRHeE 7%

Alds e

c « v - d°
4 Nu - A (4)

Nu=C -VRe =C (24"

of 7] A,

c: ¥4 y cHFE A HAYR
C: #@g w d: A A7

v ¢ ERAAAT m: 04 ~ 06

wetaAl A Sol ALGE AR Y AA 9
7} 2~ 9 %*Q— 4 AWEFE 7} F3A
L, £ f4& AFdE AL F@sng
2 Ay e @xﬂ At ¥ SHAAE
ASee AR ARy & T SE8
R kv g

3. 499 vl9] A=5% SAHAEYN R EH

31 A4 $HAA A wAs
A9 Wel &% 4 M ¢50umel K

= [Lg) »=



G R BE R B @ R OEE A3 #1235 (2000.5)

o] MY E olgson, HHe d&FH
dxggol o8 FHAde] HAFY. o] W
Qg w7l Yl dHddie E¥& 14
Adoez Bil OP =9 di7|s& o &¢

RS
AW

— R c?
O -Amp| N

uple C1
<__|pC-Amp h’;;;'>
T | Maseicon

YRI = 100 kN

| F:F‘I .uP'imP! CyeluF -
% C2«100pF
OP-Amp! =3 s NJMASSS

Thermo

% 'DF*WI 03 ﬂulpgt

FFig.l Compensation Circuit

HASEE wEo] FHAde wE Adrd
&5 BAFE 3Tt A ME§ 4@l
7)1 %A 0 & Fig.lo] v &3 29 /M3 Es +
g wAs 28 e

32 dAde SHANH At 54

AdAel ¢HANL FA387] A8 Fig.2y
e AAE gt REe AgA 74Q
2 Al83le] dAU@Y A FE® 23|
e dEol 21 e YF el FAUA
721th, o] A9 95U 2=+ 9F 200TC, ¥
e gi7|gt, dAd7F @FHE EYsie Sae
ol & 6003 o)t} o] & A @AY M
o] f1E Yol Hi &5 Ho =dd uje] HA
bl 7ol A WA e e WAt dddg &9 e
Hag veld wizix e Azka £ 2& YA
Y wng 27EE o|gdle FAHF AN <
Adle] €HAIZE AAL 26mse|w], ojuw HE
2 sl A e F7|GEES FAEAL. o FAA
o} ¢z &A= E97|ZH B A=
= oAdUn e #971%38 shellA Scadion &
Dol N(6)& o] &3l A wEH we Huy
oMo dAte] SHAA 18 AU

A (6)e 71#3 A4 300rpm dtellA A7 10
um, 255pum, 38 pume AYgLEAE o] &5t
Ady Yo ¢Eexg A AHRE5EH A
g 4] o]t},

z:é - If;ii)n.s (%)n.s(%)n.m (6)
o] 7] A,
r1: 7)|@ollAe dAde] A AAZH(ms)
r2: SHAAESAHAZANA AL A9
S A A Al ZH(ms)
Pl : Adgul 4% (3.0MPa)
P2 : A A oA EFWHe 49 (0.1MPa)
T1 : Adeue] 2%(700~9%00K)
T2 : 2% M HFe =%(473K)

Stro}s 20}

o/ o

Fig.2 Apparatus to Measure the Response Delay Time

3.3 SHAAAIS] 434

A7 #e REY &4 & ue
93 wag HAdg e
Fig.3o] JeR,

A7 HME dAHANEA FAHE RAMe
Adri e Ex FHon, AMES AXY
Zeo HiuAo) TDCO 5§ HAAR &5k
Moltk, &g, AT 46)S ol &dtq <
o] A SHAAAZHr1)E AlAFZA HAAF
2w ME& YER AL Y.

24 2@l ol& Arkde FHEHAAAZ ]
= 488ms)& HAAI RO AAHFEAN HAYE F
o] Ao &8 F 258 ¢ o] Fig.39
LT M(B) olw, BAEY] e dAW &9
o] HauH# TDC Atole] AlZkak(Fig.3ell A 2]
Time Delay)g XA3RE o] &8t HAAT
stMoe] (A) olth o] A% g ¥ FHu
A3 TDCA}elel Atk ¢F 4.11lms©o]iL, &
=4 (A9 (B)el Hn &5He AdAe
2o VER AA Y 0.77ms(4.7 "CA)olt}.

Fig.3ol4 £%34(B)7l H1&EE& HER
2] (A),(B) 2%z Hu ¢F 18TCeol| A

A 2
dEFLE FHE

= 1ol -



o Ag] BAE 2ol ofg HA] el HE F4

h"l‘
=

300 Presenl Study Method .
(Compensaled Temperatlure )
L S et — L. — ¢ P ——— R
0 180 360 540 720

Crank Angle deg.
I'ig.3 Compensated Temperalure in Cylinder

P 54 ,.-{}

'DCol
& uAY @
A g3kl et

A ek F7EA Rl o) A5
7} 2 7] wiEol] ¥ Aol Hejd T
Aunewrt Y& A EFHE

ot Aldrule AR R

34 St 59 ASHA 2L Wy

Al e &% &4S A4 ¢50ume K
slo] A Aia-Al -2 ol 4] ElE W
Moz dAdd HAHL X vHoRe AHE
%l ELJ-‘I'«"}' 74 o s R B ) gl
Fig.ae} o] A&k

ol &% Al=d A& ¥ 7|3 A7 135um,
1A 130mme]l ©71% AFH WA oA 7] 3ol
. gt&d] = 1650t Aol o] &%l I
A= a) o] Mg Figbhol vheRwct

A Y44 2 2% &5F 80+3T 9
Bl i R 3, 7|3 33 S E ﬁ{}UnJmf"’
nA e AdHAg2A bE R WYY A9
Ln g A2sgr. §7] 2%+ §7] XE S
TolA FAsPon {F% F7IFS AolA €

‘%‘J—r'“ﬂll Aalgl 37] FEARA SAsU.
*’E‘fl‘dtl yle] &S SA L bol =24 oY
M7 (AVL, QC32C-E)& 1 #te] ¢dAa4
bowl2] 7}aAle]el] @ W& Al x| &}
2] M| &9 ANIZE 75U =% 4
dciule] tHSk WstE 9] AlojA "=
o] s|HE AdAge &9 3719 &5 W
SHAl Zd o

2 A off of] 1=

= o]RAE 7=+

| ==Y

P

z 7] 4] o
T 0CR Fdgon Ay

of Fele A§ FXsE ol gstel 100u F%

) 4) o

49 S

hl ).})l’;-f_'] fﬁ E‘._ 1)

Al 73t}

Z} dlolgle] AJEHL FelolF Ao FEH
720712 7101 & A& 9 (Pick up) o i 3"11*""]
7l 05degCAIA o2 AT 3glon,

i} 2] 3= 100A}o] &2 Watgto R LH%LHJUr

AAF A3 2

A1 AR Mol upE HEL N Wi

Thermocouple

Holder

IFig.4 Probe Installed on Cylinder Ilead

SUre Tank Alr Flow Meter
Tharmunnuplu-\ oy :
ﬁ,ﬂ ; - Heater
Gas Meter Ice Bath
O Y ( -
OpR & e '
Engine U J—
Amp
P
D.C. Pressure /\
pynamo Transducer
-meter
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