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SECTION C-C SECTION B-B STATION &4 | SECTION A-A
SCALE1:2 SCALE 1:2 SEEN FROM THE REAR SCALE1:2
BK PROBE (EM-P220-CM) HPC
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SAMPLING PROBE TIP

e
o o
LIST OF MATERIAL R
ITEM | QTY | PART NO. DESCRIPTION MATERIAL SHEET
1 |1 | EM-P220-CM-002 CASING #126/9116 + SAMPLING-PROBE PORT AT 90° SS (H-4) p
G |1 |EXISTING OUTER LINER: 97 HOLE AT 90° OPENED TO 98 (HM) AS EXISTING L
20 |1 | EM-P220-5P-005 PROBE ADAPTER PLATE WITH GUIDE BOSS 316L 55 5
2 |1 |EM-P220-SP-005 PROBE FLANGE 912 X 2, BRAZED T0 THE PROBE 3161 S5 > GENERAL TOL. IS0 2768-m  GEOMETRY IS0 22081 TOLERANCING IS0 8015 mm
22 |1 | EM-P220-5P-005 GASKET 12 / 965 X 0.5 FLEX GRAPHITE | 5
23 |1 | DIN988IXBX02 SHIM RING, 0.1/ 0.2 / 0.3 SELECTED STAINLESS 3 () = REFERENCE SURFACE IS0 21920-1 EDGES IS0 13715 3RD ANGLE
2 |12 | IS0 4762 M3X8 CAP SCREW: & HPC + 4 BK + & SAMPLING PROBE A-T0 6 St e Tt Creaedby Approved by
25 1 PS-RB1-SCT GAS SAMPLING PROBE WITH DILUTION TEE (OWN SET) 316/316L SS - MECH FUSION CM v3, VER. 3 Siddharth Sharma
56 EM-P220-CM-008 STOCK CLAMP BAND AND WINGS (LEVEL] STOCK - A SN Sosmontyod —

1. STATION £: x 102.55, 75.92 FRGM THE CASING FRONT. SAMPLING PROBE AT 90° TO THE BK PROBE (+y, FROM THE REAR).

2. PROBE TIP AT r 50.0, THE BK MEASURING DEPTH (8.0 BELOW THE CASING ID).
3. HPC AND BK PROBES, PLATES AND GASKETS: EM-P220-CM, UNCHANGED.
L, () = REFERENCE. FASTENERS NOT HATCHED IN SECTION (ISO 128-44).

COMBUSTOR (C1-C6): CONDITIONAL HAND MEASUREMENTS (HM), SUBJECT TO UPDATE.
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1 2 3 4 | 5 | 6 7 | 8

SCALE1:1 x =10255, SEEN FROM THE REAR SCALE 2 :1
0.83 RADIAL (LINER GROWTH)
BK PROBE pt / Tt / ps
EM-P220-CM-004/005, UNCHANGED
=
=
<)
AS§
1
N STATION & PROBES 189 TO THE STICK
PROBE ANGLE TPr BELOW CASING ID LINER PASS MOUNT
BK (pt, Tt, ps) 0° 50.0 8.0 @7 HOLE AT 0° EM-P220-CM, PLATE 2
GAS SAMPLING (25) 90° 50.0 8.0 @8 HOLE AT 90° SHEET 3, PLATE 20
COMBUSTOR (HM)
QUANTITY VALUE BASIS
OUTER LINER OD 104 (104.11) CALIPER/PHGTO
24 OUTER LINER LENGTH T71.96 MEASURED —
LINER WALL 0.5 ASSUMED
INNER LINER OD 43.93 REF
DOME, x FROM INTAKE 41.55 ASSUMED H-2
v i AS LINER-CASING ID GAP 5.95 DERIVED
— — — @7 ROW 12X, x FROM DOME 61(STATION &) +2
2 /H /,4<4/ /|E§§§ @7 HOLES 0° + 30° STEPS HM
VAPORIZER STICKS 12X 5.6 ON R45 HM
STICK vs 7 HOLE 15° UNVERIFIED H-9
COMBUSTOR (C1-C6): CONDITIONAL HAND MEASUREMENTS (HM), SUBJECT TO UPDATE.
1. BOTH PROBES MEASURE AT r 50.0, 8.0 BELOW THE CASING ID.
C6 VAPORIZER STICK: 1.89 MIN. TO THE TIP (MODEL) § I\I;EéiEESFLgE?\:EERIZER STICK: 1.89 BELOW THE SAMPLING-PROBE TIP (BK: 1.15).
0 %§ o
\CD C1OUTER LINER: ¢7 HOLE AT 90° OPENED TO #8 (HM)
GENERAL TOL. ISC 2768-m GEOMETRY IS0 22081 TOLERANCING ISO 8015 mm
@ () = REFERENCE SURFACE ISO 21920-1 EDGES IS0 13715 3RD ANGLE
Dept. Technical reference Created by Approved by
MECH FUSION CMv3, VER. 3 Siddharth Sharma
SCALE: AS NOTED Document type Document status
THIRD-ANGLE PROJECTION ASSEMBLY DRAWING PRELIMINARY
Title DWG No.
P220 CASING MOD EM-P220-SP-002
% THE UNIVERSITY OF BRITISH COLUMBIA
Mechanical Engineering SAMPLING PROBE, ST. 4
Faculty ofApplied Scienice Rev. | Date of issue Sheet
| SECTION AT STATION 4 A 2026-10-07 2/19

1 2 3 4 | 5 6 | 7 | 8




1. SEALS: TUBE TO FLANGE BRAZED; FLANGE TO CASING ON A GRAPHITE GASKET.
2. THE PLATE LANDS ON THE FLAT: METAL STOP, GASKET CRUSH SET BY THE SHIM.

3. THE BOSS GUIDES THE TUBE (SLIP FIT); THE TUBE IS NOT GRIPPED.

COMBUSTOR (C1-C6): CONDITIONAL HAND MEASUREMENTS (HM), SUBJECT TO UPDATE.

GENERAL TOL. ISC 2768-m GEOMETRY IS0 22081 TOLERANCING ISO 8015 mm

1 | 2 | 3 4 | 5 | 6 | 7 | 8
SCALE & :1 PLANE THROUGH THE PROBE AXIS AND THE ENGINE AXIS SCALE 4 :1 x =10255, SEEN FROM THE REAR SCALE S :1
$13.2
25 BOSS ¢11, BORE 96.40
(ITEM 20, SHEET 5) 912
$12.4
() |
N
[ee)
h o
E o 4/
. S
p g
0|0
. %
) 7 >
olo o 23 22 21 20
J) J) 20 PLATE: METAL STOP ON THE FLAT
\ 21 FLANGE, BRAZED ALL ROUND TO THE PROBE
. 0 22 GASKET, FLEXIBLE GRAPHITE 0.5
23 SHIM DIN 988 7X13, SELECT 0.1/ 0.2/ 0.3
(0} < D
[ee)
_
 (a _
A
~— @8 (Cll_HM)
ASSNRSBRSSSSS SR
TIP r 50.0 £0.25 (BH DEPTH)
N N
C6 STICK: 1.89 MIN. TO THE TIP
SEAL STACK AND DEPTH
ELEMENT VALUE NOTE
CASING RECESS DEPTH (ITEM 1) 1.00 £0.02 FROM THE FLAT, ¢13.2 +0.1/0
SHIM (ITEM 23) 01702703 SELECTED AT ASSEMBLY, NOMINAL 0.2
GASKET (ITEM 22) 0.50 FLEXIBLE GRAPHITE, NEW AT EVERY FIT
FLANGE (ITEM 21) 2.00 £0.02 BRAZED; SETS THE TIP DEPTH
PLATE RELIEF (ITEM 20) 1.60 +0.02/0 PLATE LANDS ON THE FLAT
GASKET CRUSH, TARGET 0.10 - 0.15 20 - 30 % OF THE GASKET
TIP RADIUS 50.0 £0.25 BK BEPTH; CHECK WITH A DEPTH GAUGE

() = REFERENCE SURFACE I1SO 21920-1 EDGES ISO 13715 3RD ANGLE
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1 | 2 | 3 | | 5 6 7 | 8
VIEW J PORT FLAT (ITEM 1) SECTION K-K | SECTION L-L PORT POSITIONS
SCALE 2:1 SEEN RADIALLY AT 90° SCALE 2 :1 SCALE 2:1 CASING AND LINER NOT TO SCALE, FROM THE REAR
26.6 (22.4)
14
$13.2 BK + HPC (0°)
10.55 /[:1
|~ o E 2
K . = //
o I //
F F /
t /‘l\ N t | //
GO — N
] { /\ _| = SAMPLING
‘ \ I SECTION E-E ®8 .1 (HM) PROBE (90°, +y)
K g_ ) K
/ % SCALE 2 : 1 C1: EXISTING $7 HOLE, OPEN TO ¢8
211

4X M3-6H, 3.5 DEEP (DRILL $2.5 K 4.0)
©13.2 +0.1/0 X 1.00 +0.02, Ra 0.8

6.6 £0.1 THRU
SAMPLING-PROBE PORT: ADDED TO EM-P220-CM-002

M3-6H, FULL THREAD 3.0 MIN

FEATURE SIZE TOLERANCE NOTE

PORT ANGLE 90° FROM THE BK PORT (+y) +0.5° SEEN FROM THE REAR
PORT AXIS 75.92 FROM CASING FRONT +0.1 = BK PORT B (H-2)
FLAT 21.1LONG AT r 62 (1.0 AT CENTRE) +0.05 Ra 16

RECESS ©13.2 X 1.00 DEEP +0.1/0, £0.02 Ra 0.8 SEAT

BORE 6.6 THRU +0.1

TAPPED HOLES LX M3-6H, 3.5 DEEP, 14 X 11 POS. 0.1 DRILL 2.5 X 4.0
LINER C1 @7 AT 90° OPENED TO #8 +0.1 HM; DEBURR

1. ADDS ONE PORT TO THE CASING OF EM-P220-CM-002; OTHER FEATURES UNCHANGED.
2. BORESCOPE THE STICK POSITION AT THE 90° LINER HOLE BEFORE MACHINING (H-9).

3. LINER HOLE #8 SUBJECT TO H-10; OTHERWISE KEEP #7.

4. MATERIAL AS EM-P220-CM-002 (H-4). BREAK EBGES 0.2 (ISO 13715).

COMBUSTOR (C1-C6): CONDITIONAL HAND MEASUREMENTS (HM), SUBJECT TO UPDATE.

GENERAL TOL. ISC 2768-m GEOMETRY IS0 22081 TOLERANCING ISO 8015 mm

() = REFERENCE SURFACE I1SO 21920-1 EDGES ISO 13715 3RD ANGLE
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ITEM 20 PROBE ADAPTER PLATE
SCALE & :1 316L SS BAR (ASTM A276), 1 OFF

L ——— LX ¢3.4 THRU

| _—— BOSS 911 0.1, 8 HIGH

N - 14 +0.05
(s— 1 ]
NI —
M M
dh
L/
N 19.8
@11 +0.1
| =
SECTI M-M
SCALE & : 1

UNDERSIDE FLAT 0.02, Ra 0.8 (SEALING STOP)

1. ITEMS 20, 21: BREAK EDGES 0.2 (ISO 13715). Ra 1.6 UNLESS NOTED (ISO 21920-1).

2.ITEM 21: BRAZE TG PROBE ITEM 2 (OUTER TUBE) IN A FIXTURE: TIP 11.70 +0.05 BELOW THE FLANGE UNDERSIDE.

3. BRAZE: AWS A5.8 BNi-2 IN VACUUM, OR BAg-24 BY TORCH WITH ALL FLUX REMOVED. NO FILLER IN THE BORE.

L. LEAK-CHECK THE BRAZE BEFORE ASSEMBLY (SHEET 6). FLANGE TOP AND UNDERSIDE FLAT 0.02 AFTER BRAZING.
5. ITEM 22: FLEXIBLE GRAPHITE SHEET 0.5 (E.G. GRAFGIL GHR); A NEW GASKET AT EVERY FIT.

6. ITEM 23: SELECT 0.1/ 0.2 / 0.3 SO THE GASKET IS CRUSHED 0.10 - 0.15 (SHEET 3).

7. INCONEL 600/625 MAY REPLACE 316L FOR ITEMS 20, 21 (SAME DIMENSIONS).

©6.40 +0.05/0 THRU: SLIP FIT ON THE #6.35 TUBE
/

| ——— RELIEF ¢12.4 +0.05/0 X 1.60 +0.02/0, FLOOR Ra 0.8

ITEMS 21, 22, 23

SCALE 5:1 SECTION,

$6.36 +0.03/0

AS ASSEMBLED

o~
<
<
$12 +0.05 X
<=
~N
(=)
L
= o~
o
913 (DIN 988)
I 1
PARTS
ITEM | DESCRIPTION MATERIAL atY [ source
20 ADAPTER PLATE WITH GUIDE BOSS 316L SS 1 UBC DESIGN
21 | FLANGE 912 X 2, BORE 96.36 316L SS 1 UBC DESIGN
22 GASKET 912 / ¢6.5 X 0.5 FLEX. GRAPHITE 142 CUT FROM SHEET
23 SHIM RING DIN 988 7X13 STAINLESS SET PURCHASED
| i |
SCALE &4 : 1

GENERAL TOL. ISC 2768-m GEOMETRY IS0 22081 TOLERANCING ISO 8015 mm

() = REFERENCE SURFACE ISO 21920-1

EDGES IS0 13715 3RD ANGLE
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SCALE: AS NOTED
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1 | 2 | 3 | 4 | 5 | 6 7
HPC MOUNT BK MOUNT SAMPILING PROBE MOUNT
SCALE 2:1 FROM ABOVE SCALE 2:1 FROM ABOVE SCALE 2:1 RADIAL VIEW
P P Q Q % %
—
© © © © = —©

SECTION P-P
SCALE 2:1

SECTION Q-Q
SCALE 2: 1

LX ITEM 24 1SO 4762 M3X8

LXITEM 24 1SO 4762 M3X8

FASTENERS, ALL PROBE MOUNTS

N

SECTION E-E
SCALE 2:1

LX ITEM 24 1SO 4762 M3X8

SAMPLING PROBE: ASSEMBLY

1. CLEAN THE RECESS, FLAT, FLANGE AND PLATE (ACETONE).

2. MEASURE RECESS DEPTH, FLANGE AND PLATE RELIEF.
SELECT SHIM 23 FOR 0.10 - 0.15 GASKET CRUSH.

3. FIT SHIM 23, THEN A NEW GASKET 22, IN THE RECESS.

L. INSERT PROBE 25 (FLANGE 21 BRAZED) THROUGH THE
CASING BORE AND THE #8 LINER HOLE.

5. TURN THE PROBE SO THE TEE BRANCH POINTS AFT (+x).

6. FIT PLATE 20 OVER THE TUBE, BOSS OUTWARD.

7. ANTI-SEIZE, THEN 4X ITEM 24 TO 0.6 N m (NOTE 2).

8. 0.05 FEELER MUST NOT ENTER UNDER THE PLATE.

9. CHECK THE TIP DEPTH: r 50.0 +0.25.

10. CLAMP THE DILUTION AND SAMPLE LINES TO THE
STAND WITHIN 150 mm OF THE TEE (H-12).

LEAK TEST (ASME B31.3 PARA 345.5)

11. PRESSURISE THE CASING TO 4.4 bar(g) (1.1 X &),
DRY AIR OR N2. BUBBLE-TEST THE PLATE, FLANGE AND
BRAZE: NO BUBBLES IN 10 min. OR HELIUM SNIFF.

MOUNT QTY | FASTENER THREAD IN TORQUE THREADS 12. REPEAT AFTER THE FIRST HOT RUN AND RE-TORQUE.

HPC PLATE (ST. 3, 0°) 4 ISO 4762 M3X8 AL-70 CASING M3-6H, 3.5 DEEP 0.6 Nm NI ANTI-SEIZE

BK PLATE (ST. 4, 0°) 4 I1SO 4762 M3X8 AL-70 CASING M3-6H, 3.5 DEEP 0.6 Nm NI ANTI-SEIZE

SAMPLING PLATE (ST. &, 90°) 4 ISO 4762 M3X8 AL-70 CASING M3-6H, 3.5 DEEP 06Nm NI ANTI-SEIZE

SPARES 4 I1SO 4762 M3X8 AL-70 - - -

TOTAL ITEM 24 16 ENGAGEMENT 3.0 (1.0 d)
M3 CHECK, SAMPLING PLATE

QUANTITY VALUE BASIS

PRELOAD PER SCREW AT 0.6 Nm 1.25 kN K 0.16; 55 % OF PROOF 2.26 kN

PRESSURE LOAD, & bar(g) ON #12 45N SHARED BY 4 SCREWS

LINE LOAD AT THE TEE (ASSUMED) BNASNm ABOUT 110 N PER SCREW PAIR GENERAL TOL. IS0 2768-m GEOMETRY IS0 22081 TOLERANCING ISO 8015 mm

CASING THREAD STRIP, 3.0 ENGAGED 26 kN ABOVE THE SCREW PROOF LOAD

TUBE STRESS AT THE BOSS, 25 N 98 MPa 316 ANNEALED YIELD 205 MPa () = REFERENCE SURFACE IS0 21920-1 EDGES IS0 13715 3RD ANGLE
M3 IS ADEQUATE: SAME SCREW, PATTERN SIZE AND TORQUE AS THE BK AND HPC PLATES. Dept. Technical reference Created by Approved by

MECH FUSION CMv3, VER. 3 Siddharth Sharma
1. FASTENERS 1SO 4762 / 1SO 3506-1 A4-70. TAPPED HOLES ISG 965-1 6H. NICKEL ANTI-SEIZE ON EVERY THREAD. S - —
2. TORQUE CROSSWISE IN TWO STEPS (0.3, THEN 0.6 N m). RE-TORQUE AFTER THE FIRST HOT RUN. SCALE: AS NOTED ocument type ocument status
3. FASTENERS ARE NOT HATCHED IN SECTION (SO 128-44). THIRD-ANGLE PROJECTION ASSEMBLY DRAWING PRELIMINARY
4. HPC AND BK PLATES, FLANGES AND GASKETS: EM-P220-CM-003, UNCHANGED. Tiie DWG No.
P220 CASING MOD EM-P220-SP-006
y___B__E THE UNIVERSITY OF BRITISH COLUMBIA
@ Mechanical Engineering SAM PLI NG PROBE, ST. 4
Faculty of Applied Scierice Rev. | Date of issue Sheet
| FASTENERS + ASSEMBLY A 2026-10-07 6/19
1 2 3 4 | 5 6 | 7 |
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ISOMETRIC VIEW ISOMETRIC SECTION BLB ISOMETRIC SECTION C-C
SCALE 1:2 ISOMETRIC PROJECTION SCALE1:2 STATION &, x = 102.55 SCALE 1:1 MOUNT
BK PROBE HPC PROBE BK PROBE, 0° a @ @ @ @
SAMPLING PROBE (25), 90° ITEM 20
SAMPLING PROBE TIP, r 50

1. ISOMETRIC PROJECTIONS OF THE FUSION ASSEMBLY, EXACT HIDDEN-LINE REMOVAL. BO NOT SCALE.
2.B-B: PLANE x = 102.55. C-C: PLANE THROUGH THE ENGINE AND PROBE AXES.

COMBUSTOR (C1-C6): CONDITIONAL HAND MEASUREMENTS (HM), SUBJECT TO UPDATE.

GENERAL TOL. ISC 2768-m GEOMETRY IS0 22081 TOLERANCING ISO 8015 mm

() = REFERENCE SURFACE I1SO 21920-1 EDGES ISO 13715 3RD ANGLE

Dept. Technical reference Created by Approved by

MECH FUSION CMvs3, VER- 3 Siddharth Sharma

SCALE: AS NOTED Document type Document status
THIRD-ANGLE PROJECTION ASSEMBLY DRAWING PRELIMINARY
Title DWG No.

P220 CASING MOD

EM-P220-SP-007
vt |SAMPLING PROBE, ST. 4

Faculty of Applied Science Rev. Date of issue Sheet

| PICTORIAL VIEWS A 2026-10-07 7/19
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1 | 2 | 5 | 6 | 7 | 8
EXPLODED VIEW ITEM 20, UNDERSIDE ITEM 20, TGP
SCALE 2 :1 ISOMETRIC PROJECTION, ALONG THE PROBE AXIS SCALE & :1 RELIEF FORITEM 21 SCALE 4 : 1 GUIDE BOSS

ASSEMBLY ORDER

\Q/ \O

ITEM DESCRIPTION QTY | SHEET

1 CASING PORT: FLAT, RECESS 913.2, BORE 26.6, 4X M3 - 4

23 SHIM RING DIN 988 7X13, SELECTED 1 3,5

22 GASKET, FLEXIBLE GRAPHITE 0.5 1 5

2 FLANGE #12, BRAZED TO ITEM 25 1 5

20 ADAPTER PLATE WITH GUIDE BOSS 1 5

24 ISO 4762 M3X8 A4-70,0.6 Nm 4 6

25 GAS SAMPLING PROBE PS-RB1-SCT 1 PS-RB1-SCT

1. PARTS SHOWN MOVED OUT ALONG THE PROBE AXIS.
2.1TEM 211S BRAZED TO ITEM 25 AND MOVES WITH IT.
3. ASSEMBLY AND LEAK TEST: SHEET 6.

GENERAL TOL. ISC 2768-m GEOMETRY IS0 22081 TOLERANCING ISO 8015 mm

() = REFERENCE SURFACE I1SO 21920-1 EDGES ISO 13715 3RD ANGLE
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SECTIONS ACROSS THE PROBE AXIS, SEEN RADIALLY FROM OUTSIDE. SCALE 2 : 1. x TO THE RIGHT (AFT).

SECTION R-R SECTION S-S SECTION T-T SECTION C-C B

r 611, SHIM 23 IN THE RECESS r 61.45, GASKET 22

r 62.7, FLANGE 21IN THE RELIEF SCALE 2:1, LEVELSR TO W

0 un 4

N
SECTION U-U SECTION V-V SECTION W-W
r 645, PLATE 20 AND SCREWS 24 r 68.5, SCREW HEADS AND BOSS r 71.0, BOSS (GUIDE)
1. EACH SECTION KEEPS THE MATERIAL INSIDE ITS LEVEL r, MEASURED ALONG THE PROBE AXIS.
2. SCREWS NOT HATCHED (ISO 128-4L4). DIMENSIONS ON SHEETS 3 T0 5.
GENERAL TOL. ISC 2768-m GEOMETRY IS0 22081 TOLERANCING ISO 8015 mm
() = REFERENCE SURFACE ISO 21920-1 EDGES IS0 13715 3RD ANGLE
] Dept. Technical reference Created by Approved by
MECH FUSION CMv3, VER. 3 Siddharth Sharma
SCALE: AS NOTED Document type Document status
THIRD-ANGLE PROJECTION ASSEMBLY DRAWING PRELIMINARY
Title DWG No.
P220 CASING MOD EM-P220-SP-009
% THE UNIVERSITY OF BRITISH COLUMBIA
Mechanical Engineering SAM PLING PROBE, ST. 4
Faculty of Abplied Scierice Rev. | Date of issue Sheet
| SECTION SERIES A 2026-10-07 9/19

1 2 3 4 | 5 6 | 7 | 8



1 | 2 |

FULL ENGINE, DETAILED SECTION A-A
SCALE 1: 1

S2

PLANE THROUGH THE BK AND HPC PROBES

HPC PROBE (EM-P220-CM)

15.92

12.0

0
00
(O ¢
o

® O 0 00

S3

Sk

0000 Ol0O 0000
|

000 O O

O\V

9116

126

PART REFERENCE

SR L

(14.92) HM 71.96) HM

REF | PART COMBUSTOR (C1-C6): CONBITIOGNAL HAND MEASUREMENTS (HM), SUBJECT TO UPDATE.
1 CASING #126/9116 (EM-P220-CM-002, SHEET 4)
24 ISO 4762 M3X8 AL-70, ALL PROBE PLATES
: 1. VISIBLE EDGES BEYOND THE CUT SHOWN (EXACT HLR).
1 OUTER LINER((I-IP;) 2.NOT IN CAD: COMPRESSOR, SHAFT, NGV, TURBINE. GENERAL TOL. ISG 2768-m GEOMETRY ISO 22081 TOLERANCING ISO 8015 mm
Q INNER LINER (HM 3. SAMPLING PROBE AT 90° SHEET 11.
&) DOME / DIFFUSER END PLATE (HM) () = REFERENCE SURFACE IS0 21920-1 EDGES IS0 13715 3RD ANGLE
E: Ei:: f::%_::r) Dept. Technical reference Created by Approved by
FUSION CM v3, VER. :
6 VAPORIZER STICK, 12X (HM) MECH USION M v3, ¥ Siddharth Sharma
s1 FRONT HOUSING + INTAKE (STOCK) SCALE: AS NOTED Document type Document status
s2 STARTER + NOSE (STOCK) THIRD-ANGLE PROJECTION REFERENCE DWG PRELIMINARY
3] REAR CASING FLANGE (STOCK) Title DWG No.
Sk TURBINE HOUSING + JET PIPE (STOCK) P220 CASING MOD
EM-P220-SP-010
SS FUEL / GLow CONNE(TOR (STOCK) % THE UNIVERSITY OF BRITISH COLUMBIA
S6___ | CLAMP BAND + WINGS, LEVEL (EM-P220-CM-008) Mechanical Engineering FULL ENGINE
Faculty of Applied Science Rev. | Date of issue Sheet
| DETAILED SECTION A-A A 12026-10-07 10/19
1 2 3 4 | 5 6 | 7 | 8



PART REFERENCE

(14.92) HM

71.96) HM

N

A
.8 8 06

COMBUSTOR (C1-C6): CONDITIONAL HAND MEASUREMENTS (HM), SUBJECT TO UPDATE.

1. VISIBLE EDGES BEYOND THE CUT SHOWN (EXACT HLR).

2. PROBE BROKEN BELOW THE TEE; FULL PROBE ON SHEETS 1 AND 7.

3.ITEMS 20, 25 AS SHEET 1.

REF PART

1 CASING ¢126/9116 (EM-P220-CM-002, SHEET 4)
24 IS0 4762 M3X8 A4-70, ALL PROBE PLATES

4] OUTER LINER (HM)

C2 INNER LINER (HM)

€] DOME / DIFFUSER END PLATE (HM)

Ch EXIT RING (HM)

C5 EXIT LIP (HM)

(6 VAPORIZER STICK, 12X (HM)

S1 FRONT HOUSING + INTAKE (STOCK)

S2 STARTER + NOSE (STOCK)

S3 REAR CASING FLANGE (STOCK)

Sk TURBINE HOUSING + JET PIPE (STOCK)

S5 FUEL / GLOW CONNECTOR (STOCK)

S6 CLAMP BAND + WINGS, LEVEL (EM-P220-CM-008)

1 | 2 | 3 4 | 5 6 7 8
FULL ENGINE, DETAILED SECTION C-C |
SCALE 1:1 PLANE THROUGH THE SAMPLING PROBE (90°)
SAMPLING PROBE TIP r 50,
75.92
s1
o) o)
|
2% — ‘ s3
Sk
e N ————
/ L
<} o ©
i o © © ©
© o a (Q—C
° O © o .
it = o o
o Oo o . )
- —5 _ g © = a _ _ &
o o s SN
] > Qo
= (==
° O o 22
- Y — a
4 O ° (o)
\ o | a N
g s -l
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SECTION C-C, COMBUSTOR

SCALE 2 :1

PLANE THROUGH THE ENGINE AND PROBE AXES

SCALE 2 :1

8.0

- =
(=]
= / \ <7
N — \\ / | L
@) o (©) o
o @)
Q C
© o
o [
[
(61) HM
I
é @/@é é éD 20
SAMPLING PROBE IN THE COMBUSTOR
QUANTITY VALUE NOTE
TIP RADIUS r 50.0 £0.25 SAME AS BK
TIP BELOW CASING ID 8.0 SAME AS BK
AXIAL PGSITION x 102.55 75.92 FROM CASING FRONT
LINER PASS #8 AT 90° EXISTING #7 OPENED (HM)
CLEARANCE IN LINER HOLE 0.83 RADIAL LINER GROWTH
NEAREST VAPORIZER STICK 1.89 MODEL (HM)

COMBUSTOR (C1-C6): CONDITIONAL HAND MEASUREMENTS (HM), SUBJECT TO UPDATE.

SECTION B-B, COMBUSTOR
x = 102.55, FROM THE REAR

%

20 25
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P1 ISOMETRIC, FROM THE REAR

P3 FROM THE REAR

P2 SAMPLING-PROBE MOUNT
P4 FROM ABOVE

FUSION RENDERS.
NOT TO SCALE.
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HALF SECTION
SCALE 1: 1

FRONT INTERFACE: COPY STOCK CASING
(SPIGOT, SCREW HOLES) - HOLD H-1

REAR INTERFACE: COPY STOCK
CASING (NGV RING) - HOLD H-1

P
-

/

N

-
U
-

126

#1116 HT

(120) HOLD H-1

NGTES

1. FLAT SPOT-FACE AT EACH PORT: MILL FLAT 1.0 DEEP AT CENTRE (PLANE AT R62.0),
22 LONG AXIALLY; WIDTH IS THE NATURAL RUN-0UT (22.4 REF). FLANGE RECESS
8.1x 5.1x 1.0 DEEP IN THE FLAT, LEAVING 3.0 WALL. SLOT 5.2 x 2.2 THRU.

2. PORT POSITIONS A, B AND ANGLE 0 DEG: SEE CM-001, HOLD H-2.

3. 9116 BORE: CONCENTRIC TO 9126 WITHIN 0.05; Ra 1.6. HOLD H-4: MATERIAL
(STOCK CASING IS THIN STAINLESS SHEET) - PROPOSE 304/321SS BAR OR TUBE.

4, ENDS: COPY THE STOCK P220 RXi CASING (MEASURE THE REMOVED PART),

5. DEBURR SLOT AND RECESS; NO BURRS INTO THE GAS PATH.

DETAIL P (AXIAL SECTION)
SCALE 4 :1 BOTH PORTS ALIKE

SCALE & : 1

22
811
Al
52
14
VIEW ON P (RADIAL)
22
N C\ —
O O
_ + AN — E "
7N < N
@ \ SLOT 5.2 x 2.2 THRU
\ 4X M3, 3.0 DP
DRILL 2.5 x 3.5
DO NOT BREAK
(A
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1 | 2 | 3 | 5 | 6 | 7 | 8
SCALE 4 : 1 SCALE 5:1 SCALE 5 :1
20
4LX ¢3.4 THRU 1 < 8
S
<
'\ ~
wn (¥a)
7 7
| |
- T A - 2
| | 5+0.05/0 52x22
L A 1
| . THICKNESS 0.5
|
|
. ITEM 5 SLEEVES (QTY 1+ 1
SCALE 1:1 SECTION 10 : 1
70 (HPC) |
% 7 |
% . . 5 .
T
g - C | -
-
2 é é oy 55
8.2 75 (BK) |
SECTION A-A (STEPPED THROUGH HOLES AND SLOT) ) ‘
L o |
|
10 5I_ WALL 0.25 (HOLD), INSIDE 4.5 x 1.5
NOTES FLANGE (ITEM 3, DASHED) SHOWN AT ITS POSITION;
1. ITEM 2: 304 SS FLAT 5. UNDERSIDE RELIEF 8.2 x 5.2 x 1.6 DEEP DIMENSIONS TO'FLANGE TOP FROM SLEEVE BOTTOT"’l END
CLAMPS ITEM 3 ON ITEM 4 (GASKET). SEATS IN THE CASING FLAT. '
2.ITEM 3: SLOT IS A CLOSE FIT ON ITEM 5. SOLDER TO ITEM 5 AT
ITS TOP EDGE (TUBS NOTE) AT THE POSITIGN SHOWN.
3. ITEM 4: GRAPHITE OR ANNEALED COPPER 0.5 - HOLD H-5 (TUBS
GIVES '0.5" IN THE FLANGE STACK; READ AS A GASKET).
L |ITEM 5: STAINLESS RECTANGULAR TUBE 5 x 2 OUTSIDE. INSIDE MUST
TAKE 3 TUBES ©1.5 SIDE BY SIDE (4.5 x 1.5). SOURCE - HOLD H-6.
5. SCREWS: 4X M3 x 10 IS0 4762 A2 PER PLATE (BOLT SIZE NOT GIVEN
BY TUBS - HOLD H-17).
6. PLATE SIZE 20 x 14 AND BOLT PATTERN 14 x 8 ARE UBC CHOICES. GENERAL TOL. ISC 2768-m GEOMETRY ISQ 22081 TOLERANCING ISO 8015 mm
() = REFERENCE SURFACE IS0 21920-1 EDGES ISO 13715 3RD ANGLE
Dept. Technical reference Created by Approved by
MECH =EM-P220-CM-003 | Siddharth Sharma
SCALE: AS NOTED Document type Document status
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ASSEMBLY SEQUENCE

1. CUT AND BEND TUBES: pt R5 (HPC) / R3 (BK, H-8) ON TUBE CL; MANDREL, NO KINKS.

2. CLOSE ps ENDS WITH HARD SOLDER; DRILL 0.5 STATIC HOLE 0.75
FROM THE END, NORMAL TO FLOW. DEBURR INSIDE AND OUT.
3. TUBES INTO SLEEVE (pt-ps, OR pt-Tt-ps); HARD SOLDER BOTH ENDS;
FILL THE GAP AT THE BEND AND GRIND TG 1.5 WIDE.
4. SOLDER CLAMP FLANGE: TOP EDGE 5.5 (HPC) / 10.5 (BK) FROM SLEEVE END.
5. FLOW-CHECK EACH TUBE; LEAK-CHECK CLOSED ENDS.
6. Tt: TYPE K ®1.5 MI INCONEL 600, EXPOSED JUNCTION AT THE TIP.

1 | 2 | | 5 | 6 | 7 8
HPC PROBE BK PROBE | DETAIL C - HPC TIP DETAIL D - BK TIP
SCALE 1:1 SCALE 1:1 SCALE 5 : 1 SCALE 5 : 1
FAN A
\Y4
R5 (CL)
1 1 A o ]
- 90.5 STATIC HOLE Tt JUNCTION
ﬂ'_l: ii 0 e TUBE CUT LIST (#1.5 x 0.2 SS)
— ) ) = " PROBE TUBE STRAIGHT BEND + TIP CUT LENGTH (REF) —
+— A HPC ot 87.25 R5 90 + 1 96.1
o HPC bs 93.0 CLOSED - 93.0
SLEEVE BOTTOM = CASING ID S
= BK ot 9225 R3 90 + 1 98.0
BK Tt (T0) 95.25 - 95.25 + LEADS
BK bs 96.0 CLOSED - 96.0

TUBES STAND 17.25 ABOVE THE SLEEVE TOP (TUBS 2000_201_721).
BEND LENGTH ON CL: 7.85 (RS, HPC) / 4.71 (R3, BK).
BK IMMERSION 3 BELOW SLEEVE: CLEARS THE VAPORIZER STICK (HM, H-8).
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HPC PROBE - INSTALLED

SCALE 4 : 1 (LINER AND DIFFUSER = REF)
pt
A <
6
R5 BEND (TUBE CL)
|~ FILL GAP WITH SOLDER 10 GAP HM

929
9%
0%,

KA
RRKS
PN

T

2
ot

5 HOLD

ASSEMBLY SEQUENCE

1. CUT AND BEND TUBES: R5 HPC, R3 BK (H-8), ON TUBE CL; MANDREL, NO KINKS.
2. CLOSE ps TUBE ENDS WITH HARD SOLDER; DRILL 0.5 STATIC HOLE
0.75 FROM THE END, FACING SIDEWAYS (NORMAL TO FLOW). DEBURR.

3. INSERT TUBES IN THE SLEEVE (ORDER pt-ps, OR pt-Tt-ps); HARD SOLDER
AT BOTH SLEEVE ENDS. FILL THE GAP AT THE BEND, GRIND TG 1.5 WIDE.

L. SOLDER CLAMP FLANGE TO THE SLEEVE, TOP EDGE AT 5.5 (HPC) / 10.5 (BK).
5. FLOW-CHECK EACH TUBE (BLOW THROUGH) AND LEAK-CHECK THE CLOSED END.
6. INSTALL: GASKET, PROBE, ADAPTER PLATE, 4X M3. pt TIP POINTS UPSTREAM.
FUSION CHECK: HPC ps 0.72 FROM LINER LIP; BK 1.25 IN #7 HOLE, 1.15 TO STICK.

(5.95) HM

®0.5 STATIC HOLE, 0.75 FROM
CLOSED END (HARD SOLDER)

HM = CONDITIONAL HAND MEAS.

|BK(EOMBUSTOR)PROBE—INSTALLED

SCALE & : 1

pt Tt

10.5

COMBUSTOR (HM) VALUE
LINER OD 104 (104.11)
LINER LENGTH 71.96

LINER WALL 0.5

INNER LINER 0D 43.93

DOME, x FROM INTAKE 41.55
DIFFUSER EXIT-DOME 10
LINER-CASING ID GAP 5.95

7 ROW 12X, x 61

STICKS 12X ©5.6 ON R45

REF ONLY - CHECK ON ENGINE

2o

%%
S

¢ \
2555 AN
7

9%

K
K3
%
L

<2

N
N\

5

THROUGH THE ¢7 DILUTION HOLE (HM)

3 HOUD

4

(0}

(HOLD H-8, SEE CM-006)

T+: TYPE K 1.5 MI, INCONEL 600
EXPGSED JUNCTION AT TIP
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1 | 2 | 3 5 6 7 8
PROBES, CASING, COMBUSTOR
SCALE 2:1 UPPER HALF, SECTION A-A
HM = CONDITIGNAL HAND MEASUREMENT
1 BK TUBES IN @7 HOLE COMBUSTOR (HM) VALUE BASIS
LINER 0D 104 (104.11) CALIPER/PHGTO
15.9 LINER LENGTH 7196 MEASURED
0 | LINER WALL 05 ASSUMED
INNER LINER 0D 4393 REF
DOME, x FROM INTAKE 4155 ASSUMED H-2
N \ DIFFUSER EXIT-DOME 10 TUBS
| W W N : LINER-CASING ID GAP 5.95 DERIVED
> 7% 7% 2 ROWS, x FROM DOME 35, 11-46 2
| , ®4 ROW 12X, x 53 +/-2
J 7 ROW 12X, x 61 2
o ps: 0.72 TO LINER o (5.95) HM”l STICKS 12X 5.6 ON R45 HM
- ° : STICK vs #7 HOLE 15 DEG UNVERIFIED

pt TIP (UPSTREAM)

— .10 GAP HM

COMBUSTOR (C1-C6): CONDITIONAL HAND MEASUREMENTS (HM), SUBJECT TO UPDATE.

1. CHECK ON THE ENGINE: DIFFUSER EXIT, DOME, STICK CLOCKING (H-2, H-8).
2. BK TUBES 3 BELOW THE SLEEVE, THROUGH A @7 LINER HOLE.

(-]
< T STICK #07 - 115 CLEAR

LINER (HAND-MEASURED)

REFERENCE ONLY - NOT FOR MANUFACTURE. CHECK ON THE ENGINE.
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VIEW C - FROM THE REAR
SCALE 1: 1

CLAMP BAND, ¢128.7 0D,
ON THE ¢126 CASING

CLAMP BOLT (4)

HPC + BK PROBES - VERTICAL, AT TOP

WING - LEVEL (2)

VIEW B - FROM ABOVE

SCALE 1:1

Py

>

O

O

22.5

42

N = — | =
LLL Ll |
[
i b ——= T
| |1 w
HPC BK
225 PLATE PLATE
| 4X ¢L.2 MOUNTING
167.2 - ‘E};/ HOLES, 2 PER WING
178 6.5 53.5
80
OL. ISC 2768- 0 SO 8 0 SO0 8
STOCK P220 RXi CLAMP + WINGS (FUSION QUTLINE v1, BODY26-38, 61-63). GENERAL TOL. 150 2768-m GEOMETRY 150 22087 TOLERANCING | o> mm
ROTATED 116 DEG: WINGS LEVEL AT THE ENGINE CENTRELINE. () = REFERENCE SURFACE IS0 21920-1 EDGES IS0 13715 3RD ANGLE
SCALED x1.079 RADIALLY TO FIT THE 126 CASING (CONCEPT).
MOVED 13.26 FORWARD: CLEARS BOTH PROBE PLATES BY 0.96. Dept. Technical reference Created by Approved by
HOLD H-3: DETAIL THE NEW CLAMP BEFORE MANUFACTURE. MECH = EM-P220-CM-008 Siddharth Sharma
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