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oY P#

Kistler type

2o Z—@pin) | CC 0

TCS-01CA (IW-6109) & (After) Win GD/J-Eng

oY —+iERS—T7 I

TCS-01CA-PMI  (IW-9100) After MAN ABBFE+ v | PMANFE 21 3 5 2 —ABBFAT Y U S E U 1 1 7 4T & —
. ‘ b —+EES — T
TCS-01CA-PMI  (IW-9101) After MAN KistlerB v b 2 s Kistler T > & S U A 1 77 47 4 —

Woodz

CORPORATION 5



Y- 71> | jinle ks

the cylinder pressure people

TCS-01CA® cylinder pressure sensor 2 ZRO—8 F1—PI IS OISSEHEEENICHETS

BANEREEE>Y— (1 B 24 5fE / 4/ 365 HixE)

[ - @11
N
|
i /—AF12
@135
(o]
l Welded gasket
L] material 1.4301
I F
oA 1
=
M10x 1.0 EAUIcE> B —m(CLD

oY -FRF(IEDOEEZZ (TR0

Woodz
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Technical drawing

Armored steel
cable protection
[=10m
d=7.0 mm

O
[TT]

Protection cover

/— Harting connector

Cable 3 x 0.75 mm? T ——
I=30m
d=5.0mm ©

(1)

R23 MIN
(min. 10 mm from sensor and protection cover)

’/— TCS-01CAMI10x1 Sensor
Adaptor

Woodz

Not used ] D—Not used
@ Mot used —— +——— Not used
ey N _ @
Positive supply . " Pressure signal
18..32vVDC 4..20mA /0...250 bar
Mot used — — Signal zero point AGND
O o
\h /i

Connector: Harting Han ES 10B (male)
with housing Harting Han 24B (male)

Zero Point GND —— ,—— Mot used

CORPORATION
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TCS-01CA®-PMIt Y —|¥,. MANBRWME2RXR FPA—F 14—ty yvmlFiciZitcshTunEd,
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Technical data

Measuring range pressure 0...250 bar

Over pressure static 400 bar

Frequency range 10 kHz

Thermal shock 1500 rpom pmi=9bar <+/-0.5 bar

Accuracy < 1% Full scale

Temperature range of SCU -40°C...+75°C

Supply voltage 18...32VDC

SCU current consumption < 50 mA (continuous operation);

250 mA (switch on peak)

Output signal 4..20 mA

Sensitivity 61.4 pA/bar or 56 pA/bar

Electrical connector Harting Han ES 10B (male) with housing
Harting Han 24B (male)

Thread M10x 1.0

Dimension sensor 52 mm, @13.5 mm

Tightening torque 15 Nm

w@ @ dg Weight incl. electronic 1200 g

CORPORATION 10
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Bureau Veritas
Class NK
Korean Register
Lloyd “s Register
DNV

RINA

Woodz

CORPORATION

2226/C1 BV
TA20507M
HMB43238-AE001
11-20041(E1)-03
TAAOO00OHO
ELE193821XG
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MAN 4TS50MXFARI>SUICT, AT 28 0t Y e b ER
- Kistler 7061B (ZK:5EY) o4

- ABBZ! Clymate sensor
TR, 2BREICBVTTHDRIBEEZE I LR,

Table 2. Compression pressure of IMES and reference sensors for different measurements at Cylinder 3.

MAN Diesel & Turbo

dp fhar)

20

15

10

a5

a0

-5

—10

=15

—2.0

ATSOMX ak 122.58 RFM

)

L

-
-

-

et e i e

ABB Clymate

\

%,

—

e

sensoréN=

o
€A (deq)

0

100

150

Figure 1, Prassure difference between IMES and reference sensors at 123 RPM averaged over 400 revolutions for

Cylinder 3.

The water-cooled sensor 7061B is subtracted to calculate Ap(comp).

picomp) (bar gage) &plcomp) (bar)
ID | Speed (RPM) | Load | T(°C) IMES Ref 70618 IMES Ref
1 77.6 20 133.6 £9.1 69.1 68.9 0.2 0.2
2 97.6 40 169.8 96.3 96.3 95.6 0.7 0.7
3 1118 60 191.5 123.8 123.4 122.7 11 0.7
6 1230 80 210.0 162.0 160,4 161.1 0.9 -0.7
!
Y
Kistler 7061BEMZE=

Test sensor: TCS-01CA®
Reference sensor: 7061B water cooled

Ref: ABB Cylmate sensor

foodz

CORPORATION
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MAN 6S60ME MNo.63U>4(CTCS-01CA%Z#HIAF. PMI Auto-Tuning System(C THEE SFAML.
BiF &Rz,

PMI Auto-Tuning System®EIrE

Online Sensor Calibration Gains < Cylinder Pressure <
gyt Time Stamp i Speed p(scav) = Gain Undo Zoom | Show Grid
[HH-MM:SS] | [rpm] | [bar] | [barimA] 200
1 12:36:56 739 141 158 | TCS-01CALHEEC UOEAREERSE
2 12:37:29 739 1.39 159 180 = ER(IEER
3 12:3801 739 137 16.0 |
4 123834 739 1.36 16.0 160
5  12:39.06 739 134 15
(6] 12303 o
TCS-01CADME T 120
=) |
= |
5 100 1
@ |
& i
& 80
60
a0
_ 20+
> Monitor 1
Y Measuremenis =150 -100 50 TDC 50 100 150
Crank Angle [deq]
G Mainienance w v

‘E Configuralion 7
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Wartsila DF engine type 6L20 @1000 rpm TO:ER fEELLER RIFLFEE,

Test sensor: TCS-01CA®
Reference sensor: Kistler type 6044
Load: 90 %

Pmax b IMEP Ltb#
P max in bar (filtered) IMEP -360°...+360°
184 : ; : : ; ; 23 . ; .
180.37 bar PRef, mean ‘ S B G e
183 16039 bor TES, meen T 21.79 bar IMES, mean
225 |‘ I
182 ‘ | ' | ! ‘L |' “ { '|I |!| ’
\ [ { | |
g \| | \ | E 22 _lll _'II l‘,' Iy ka| ||"| ||,» | ﬂ'. 'lllfl\ I I“‘
3 181 I ‘L A | | |“ 'E ||". | _I," |||III,\ .'i| |\|| / | |“| ; ||. Hﬁ 1 f||| || || '||| ||\ ll;’u, |||I|||II ,A' .l"'|1| ||ka| |
| k “ Ll SV L |‘|‘| | 'A,' AN \ |l
g 180 || “ ;-é’ 215 I ‘\‘ ‘| (\ || ‘._‘ lf |||f'] ) il | | .‘\ ‘\l ||||| f\l :llll M | ||‘| (111
YN \J“NVM\'“ /'\ s |
179 F '\}J/“’\lf\ | ’v\ l |Vf"/|| 'M |,:’" i
| \| 21 —f\‘ l’/\ \f\/ “ \' N/ \&/ \ \| \p' | \ b\ ‘/
178 | ‘
. ‘ ; i 20.5

6 100 120 140 0 20 40 60 80 100 120

177 L L
0 20 40 0 80
/ / Revolution Revolution
o0a2
'~ 14
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MAN B&W 6S60ME engine
Test #1

« Number of sensors: 6

« Date of Start: May 2015

- Date of Evaluation: May 2017

« Running hours: 10.000 h operation on HFO

Date of 1. Date of calibration Span

Serial no. Calibration check at IMES Dev. (%)

6100-15-0003 04.05.2015 25.05.2017 0,34
6100-15-0001 04.05.2015 25.05.2017 -0,47
6100-15-0002 04.05.2015 25.05.2017 -0,44
6100-15-0004 04.05.2015 25.05.2017 -0,48
6100-15-0005 04.05.2015 25.05.2017 0,16
6100-15-0006 04.05.2015 25.05.2017 -0,03

300 Pressure diagramm

240

ELREEET]
Y

—
oo
o

}/

Pressure (bar)
X
o

(=)
o

/

0 / :

0 5 10 15

s |
25 10.000 h fEAEDEIRIREE

Current output (mA) |

* 2nd | Y-

Woodz

CORPORATION
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the cylinder pressure people

MAN B&W 6S60ME engine

Test #2

« Number of sensors: 1 Serial no. Date of 1. calibration Date of calibration Span

- Date of Start: March 2020 check at IMES Dev. (%)
+ Date of Evaluation: March 2021 6106-20-0020 13.02.2020 22.03.2021 -0.38%

« Running hours: 5.000 h operation on HFO

Pressure diagramm
300

240 -
180 //
120

60 /
L \ \

0 5 10 15 20 25

Current output (mA) ——1st ® 2nd / /
Woods .

CORPORATION

Pressure (bar)
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MAN B&W ME engines EoiRIRI>3>

WQ@d‘g PMIEEIF 1— =>4 S AT ©IADIRIID B2
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ATy RIS DIRZER. I\ RRTEIMESTE Y —FZA M IwIBOX + VI NII 7L FHTFIVITEEY,

Hand pump TCS-01CA sensor on adaptor

I\ RIS T
TCS-01CA conected to check box and PC

Weoodz .

CORPORATION
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ATy RIS DIREL. EARTEIMESE Y —F AN YOV INII P ICEOTFIVITEET,

157 IMES Sensor Check =
File CheckBox Help
Accuracy Check

Measure without pressure, enter the exact pressure of the
reference gauge
Press 'Next to proceed

Sensor Output 4.0242 mA
Pressure (normalized) 0.5 @ bar
Sensor Temperature 109 oc
w (D i
Reference 0.0 150.0 bar

Captured value

Result;

(5)

New Back Next rint Report

!I?

V2300 Checkbor (S/N: 2074398A4D4D)

Woodz

CORPORATION

X

(157 1mes sensor Chece
Fle CheckBox Help

High

0.0 Xy bar
Capture @

Accuracy Check
Measure at high pressure, enter the exact pressure of the
reference gauge
Press 'ext'to proceed
Sensor Output 11.9987
Pressure (normalized) 150.0 @

Sensor Temperature 109
Low
Reference
Capture
Captured value 4.0239 mA
Result: ok
Back
V2300 Checkbor (S/N: 2074398A4D4D)

v2.3.00

[ IMES Sensor Check

File CheckBox Help
Accuracy Check

Evaluation
Temperature:
Measured

Pressure (normalized):

Reference:

Offset

Signal:

Pressure (normalized):
Deviation:

Talerance:

Result:

Span

Current (norm. to 300.0 bar):

Pressure (normalized):
Deviation:
Tolerance:

Result:

109 °C

4.0239 / 11.9986 mA
0.4/ 150.0 bar

0.0/ 150.0 bar

4.0239 mA
0.4 bar
0.15% FS
-1.0/+3.0 mA

within specification

15.9494 mA
299.1 bar
-0.32% FS
+- 1.50%

within specification

passed

Remarks

New Back

Checkbox (5/N: 2074398A4D4D)

Company, name of ship / power plant:

Imes Example

Engine:

Cylinder

Name of operator:

Sensor information
Type:
Serial No.:

Operating time (powered):

Operating time (engine running):

Max. pressure:

Max. temperature:

Pressure pump, manometer
Model:

Serial No.:

Calibrated:

Checkbox
H/W Serial No.:
Calibrated:

HTT-06
6411-25-0245-0
1627h

577h

313.8 bar
275.8°C

Sika Ref E2

2074398A4D4D
2021-06-03

% Print Report

20
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» TCS-01CA®-PMItZ>H—(32019FLAfF, tHFR P OAGRBICIEE SN TUVE T,
= #7008 0DTCS-01CA®-PMIT>H—h2019F LAEFHBEIL TVWET,

= HPEER 1 0.1%KiE

= SVERFMERAFRY 4R

= KistlerBLXUABB Y —DREBEL THRER/N\WwT—
= TJS97RTLARTH

» BifFmEDRERE D RE

ERStIvX

T651-2132 HERMHFHAXZFE4TH105

078-921-5000
sales@woods-corp.co.jp
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