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item [location  [DAQ |Channel Supplier  [Range [signal Excitation SR
PO Fs13  |pXle  |PXiSlot2/ai0 |Flame Presence lonisation Probe Bruce Ewan__|TBC Stosv 60v 100 kitz
1P1 Fs1-6  |pXle  |pXiSlot2/ail _|Flame Presence lonisation Probe Bruce Ewan__|TBC Stosv 60v 100 kitz
Fs23  |pXle |pXiSlot2/ai2_|Flame Presence lonisation Probe Bruce Ewan__|TBC Stosv 60v 100 kitz
R11 |PXle |pXiSlot2/ai3 |Flame Presence lonisation Probe Bruce Ewan__|TBC Stosv 60v 100 kitz
R1-2__[PXle |PXiSlot2/aid Flame Presence lonisation Probe Bruce Ewan __|TBC Stosv 60v 100 kHz
R1-3 __|PXle |PXiSlot2/ais Flame Presence lonisation Probe Bruce Ewan __|TBC Stosv 60V 100 kHz
Fs2-6 _|pXle |PXiSlot2/ai6 |Flame Presence lonisation Probe Bruce Ewan__|TBC Stosv 60v 100 kitz
R2-1__|PXle |PXiSlot2/ai7 Flame Presence lonisation Probe Bruce Ewan __|TBC Stosv 60V 100 kHz
R2-2__|PXle |PXiSlot6/ai0 |Flame Presence lonisation Probe Bruce Ewan__|TBC Stosv 60v 100 kitz
R2:3  |PXle |PXiSlot6/ail __|Flame Presence lonisation Probe Bruce Ewan__|TBC Stosv 60v 100 kitz
Fs3-4__|pXle |pXiSlot6/ai2_|Flame Presence lonisation Probe Bruce Ewan__|TBC Stosv 60v 100 kitz
R3-1_ |PXle |PXiSlot6/ai3 |Flame Presence lonisation Probe Bruce Ewan__|TBC Stosv 60v 100 kitz
R3-2_|PXle |PXiSlot6/aia __|Flame Presence lonisation Probe Bruce Ewan__|TBC Stosv 60v 100 kitz
R3-3  |PXle |PXiSlot6/ais |Flame Presence lonisation Probe Bruce Ewan__|TBC Stosv 60v 100 kitz
Fs3-6_ |PXle |PXiSlot6/ai6 _|Flame Presence lonisation Probe Bruce Ewan__|TBC Stosv 60v 100 kitz
R4-1__|PXle |PXiSlot6/ai7 Flame Presence lonisation Probe Bruce Ewan __|TBC Stosv 60V 100 kHz
Further Instrumentation R42  |PXle |PXiSlot7/ai0 Flame Presence lonisation Probe Bruce Ewan _|TBC Sto5V 60V 100 kiz
Location | Sensor | Working R43  |PXle |PXiSlot7/ail Flame Presence lonisation Probe Bruce Ewan _|TBC Sto5V 60V 100 kiz
TS11 Tcs . o
Fs4-2 PXle PXI Slot7/ai2 Flame Presence lonisation Probe Bruce Ewan TBC -5to 5V 60V 100 kHz
w2 Tc1o RS-1 |PXle |PXISlot7/ai3 Flame Presence lonisation Probe Bruce Ewan _|TBC Stosv 60v 100 kHz
wBd Tc12 RS2 |PXle |PXiSlot7/aid Flame Presence lonisation Probe Bruce Ewan _|TBC Stosv 60v 100 kHz
2D e RS-3  |PXle |PXISlot7/ais Flame Presence lonisation Probe Bruce Ewan _|TBC Stosv 60v 100 kHz
[ b3 Fs4-5 PXI Slot7/ai6 Flame Presence lonisation Probe Bruce Ewan _|TBC Stosv 60v 100 kHz
RLZ b 1p23 Fs4-6__|PXle |PXiSlot7/ai7 Flame Presence lonisation Probe Bruce Ewan _|TBC Stosv 60v 100 kHz
[ 1Ps oPo NS2-5  |Pxle  |Pxislota/aio Flame Presence Optical Probe Bruce Ewan | TBC Sto5V 30V 100 kHz
= p7 opP1 NS3-5  |Pxle  [Pxisiota/ail Flame Presence Optical Probe Bruce Ewan | TBC Sto5V 30V 100 kHz
522 P8 opP2 Ns4-2  |Pxle  [Pxisiota/ai2 Flame Presence Optical Probe Bruce Ewan | TBC Sto5V 30V 100 kHz
B2 P9 or3 Ns4-5  |Pxle  [Pxisiota/ai3 Flame Presence Optical Probe Bruce Ewan | TBC Sto5V 30V 100 kHz
=l P11 op4 PXle |PXIISlotd/ai4_|Flame Presence Optical Probe Bruce Ewan | TBC StosV 30v 100 kHz
R3-2 P12 . ]

PXI1Slot4/aiS Flame Presence Optical Probe Bruce Ewan TBC -5to 5V 30V, 100 kHz
R3-3 P13 ] ! . "

SC1Mod4/ai0 Gas (Wall) K-Type Thermocouple TC-Direct 1100°C | Condition None 5 kHz
[l P15 SC1Modd/ail __ |Gas (Wall) K-Type Thermocouple TC-Direct 1100°C | Condition None 5kHz
R4-2 P16 . . . ]

SC1Mod4/ai2 Gas (Wall) K-Type Thermocouple TC-Direct 1100°C | Condition None 5 kHz
R4-3 P17 . . . ]

SC1Mod4/ai3 Gas (Wall) K-Type Thermocouple TC-Direct 1100°C | Condition None 5 kHz
[l P19 SC1Modd/ai4 __|Gas (Wall) K-Type Thermocouple TC-Direct 1100°C | Condition None 5kHz
RS-2 P20 . ! . ]

SC1Mod4/ai5 Gas (wall) K-Type Thermocouple TC-Direct. 1100°C Conditione None 5 kHz
55 P21 SC1Modd/ai6 | Gas (Wall) K-Type Thermocouple TC-Direct 1100°C | Condition None 5kHz
Ku3 Tco . ! . ]

SC1Mod4/ai7 Gas (Wall) K-Type Thermocouple TC-Direct 1100°C | Condition None 5 kHz
kua #N/A SC1Modd/aig (surface) K-Type Thermocouple TC-Direct 1100°C | Condition None 5kHz
KUG Tcs . ) ! . "

SC1Mod4/ai9 (kulite body) | K-Type Thermocouple TC-Direct 1100°C | Condition None 5 kHz
i e SC1Mod4/ai10 (surface) K-Type Thermocouple TC-Direct 1100°C | Condition None 5kHz

SC1Mod4/ai1l (kulite body) | K-Type Thermocouple TC-Direct 1100°C | Condition None 5kHz

SC1Mod4/ai12 (surface) K-Type Thermocouple TC-Direct 1100°C | Condition None 5kHz

SC1Mod4/ai13 (kulite body) | K-Type Thermocouple TC-Direct 1100°C | Condition None 5kHz

SC1Mod4/ail4 (surface) K-Type Thermocouple TC-Direct 1100°C Conditi None 5 kHz
lonisation Probe SC1Mod4/ai15 (pitot) K-Type Thermocouple TC-Direct 1100°C__|Conditi None 5khz

Pressure Transducer SC1Mod1/ai0 Pressure Kulite 100 kHz
Thermocouple SC1Mod1/ail Pressure Kulite 100 kHz
Optical Probe | | SC1Mod1/ai2 Pressure XTEH-10L-190M-50BARA Kulite 0-100 mV. 100 kHz

SC1Mod1/ai3 Pressure Kulite 100 kHz

SC1Mod1/ai4 Pressure Kulite 100 kHz

SC1Mod1/ai5 Pressure Kulite 100 kHz

|scimod1/ai6 __|pressure Kulite 100 kHz

SC1Mod1/ai7 Pressure Kulite 100 kHz

PXI Slot3/ai0 Pressure 113824 PCB 68 bar 05V 20-30V 1 MHz

PB2 T53-6 PXle Pressure 113B25 PCB 68 bar 05V 20-30V 1 MHz




Date 13 May 2015 General Comments: (weather, rig configuration)
Time 15-40:44 Weather: Fool b'ut sunny and dry.
Tube configuration:
Test Number 57 4 x 3m tube sections
igniter 250mm from beginning of tube section
Mixture Composition 40%H2/35%C0/25%CHA Test with 15 rows of congestion (row 8 on central flange with 7 rows projecting upstream into tube 2 and 7
rows projecting downstream into tube 3. This test represents the first using a 3 component mixture of
Ambient Temperature 6 oC H2/CO/CH4 with an upper limit chosen for the EQR. The combustion in this case is of medium strength at a
peak pressure of 3.12 bar. The OP signals indicate an exit flame speed of ~ 300m/s and the IPs generally agree.
Ambient Pressure 970 mbar Differences remain in flame arrival times asssociated with the wall and centre of the duct.
Wind Speed 2m/s
Wind direction SwW
Relative Humidity 65.00%
Equivalence Ratio 0.65
Headlines

Max overpressure
| 3128 |mbar

Mass Flow
| 0.3230 |kg/s

Max. flame speed Max. temperature

625 |m/s | 1313 |oc

[ionisation probes]

Initial Temperature

313 |m/s | 493 |oc

[optical probes]




Location of igniter mm Time of ignition | 9.4202|seconds

Position in tube Avg Flame speed from last
IP Number Location label | Data Name Flame arrival time (s) & i 00
(mm) sensor (m/s)
REF #N/A Flameion_0 #N/A
IP1 FS1-6 Flameion_1 2750 Ignitor Position 625.0%625.0
IP2 FS2-3 Flameion_2 4250 9.4773 70.1 600.0
IP3 R1-1 Flameion_3 4750 9.4819 108.7
1P4 R1-2 Flameion_4 4750 9.4795 A «
543.5
IP5 R1-3 Flameion_5 4750 9.4796 217.4
IP6 FS2-6 Flameion_6 5750 9.4878 500.0
1P7 N Flameion_7 6000 9.4869 250.0 -
1P8 R2-2 Flameion_8 6000 disconnected %
1P9 R2-3 Flameion_9 6000 disconnected E{
IP10 FS3-4 Flameion_10 7750 9.4892 312.5 £0.0
© X
P11 R3-1 Flameion_11 7250 9.4892 5435 = 3846
P12 R3-2 Flameion_12 7250 9.4889 625.0
P13 R3-3 Flameion_13 7250 9.4889 625.0
- 3125
IP14 FS3-6 Flameion_14 8750 9.4950 172.4 300.0 5
94.1 288%
IP15 R4-1 Flameion_15 9250 9.4965 274.0 250.0 274.0 %
IP16 R4-2 Flameion_16 9250 9.4957 294.1 s
P17 R4-3 Flameion_17 9250 NS 273 2273%
IP18 FS4-2 Flameion_18 9750 9.5000 200.0 A0 i 4200?6
R R5-1 Flameion_19 10750 9.5031 A x
1P20 R5-2 Flameion_20 10750 NS
1P21 R5-3 Flameion_21 10750 NS
X
- 100.0 108.7
1P22 FS4-5 Flameion_22 11250 9.5052 288.5 701
1P23 FS4-6 Flameion_23 11750 9.5065 384.6 x
0.0 ‘ ‘
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Location of igniter mm

KUO NS3-6 8750 1268
KU1 0 #N/A
KU2 0 #N/A
KU3 NS2-3 4250 375
KU4 0 #N/A
KUS NS3-4 7750 2190
KU6 NS3-1 6250 1224
KU7 NS4-6 11750 2490
PB2 TS3-6 8750 3128 PCB = 3128 mbar
3500
Ignitor position
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Position in tube [mm]



Location of igniter mm

Time of ignition

9.4202[seconds

OPO NS2-5 5250 NS
OP1 NS3-5 8250 9.4928 110.2
OP2 NS4-2 9750 9.5000 208.3
OP3 NS4-5 11250 9.5048 312.5
OP4 0 #N/A
oP5 0 #N/A
350.0
Ignitor position
X
3125 300.0
250.0
X
3083 200.0
150.0
X
1102 100.0
50.0
r T T T T T 0.0
0 2000 4000 6000 8000 10000 12000

Position in tube [mm)]

Flame Speed [m/s]



Location of igniter mm

TCO NS1-3 1250 1313
TC1 NS1-5 2250 1250
TC2 NS2-2 3750 1198
TC3 NS1-4 1750 1309
TC4 NS1-6 2750 1212
TC5 Kué #N/A
TC6 NS3-2 6750 963
TC15 NS4-3 10250 680
n o 1400
Ignitor position
o] X 1313 X 1309
X 1250
X 1212 1198 1200
1000
X 963
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