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CONSTRUCTION DETAILS AND NOTES 
 

SHEET 1 OF 13 

THE INLET GUIDE VANE MONITORING SYSTEM CONSTRUCTION IS BROKEN UP INTO 
EIGHT MAIN STEPS LAID OUT AS FOLLOWS. 

 

DEFINITIONS: 

 THE FRONT OF THE AIRFOIL IS THE SIDE WITH THE CAMERA VIEW. 

 THE TOP OF THE AIRFOIL IS THE SIDE WITH THE CAMERA ENTRY. 

 THE RIGHT AND LEFT OF THE AIRFOIL ARE DEFINED WHILE LOOKING DOWN 

THE SUCTION PIPE TOWARDS THE COMPRESSOR IN THE DIRECTION OF THE 
CAMERA VIEW. 

 THE OUTSIDE OF EACH AIRFOIL IS THE SIDE FACING THE SUCTION PIPE WITH 

THE NACA PROFILE. 

 THE INSIDE OF EACH AIRFOIL IS THE SIDE FACING THE MIRRORED AIRFOIL 

WITH THE FLAT SURFACE AND CAMERA CHANNEL. 

 THE CAMERA HOUSING IS THE AREA DIRECTLY BEHIND THE SIGHT GLASS 

WHERE THE CAMERA HEAD VIEWS THE IGVS. 
 

STEPS 1 THROUGH 3 TO BE COMPLETED IN THE DANFOSS TURBOCOR MACHINE SHOP 

STEP 1: CONSTRUCTION OF THE PIPE CHANNEL AND ALIGNMENT HOLES ON THE 
INSIDE OF EACH AIRFOIL  

1. MACHINE AT DANFOSS TURBOCOR MACHINE SHOP 

2. START WITH TWO COPPER BLOCKS. 
3. ON THE INSIDE OF THE AIRFOIL, MACHINE THE CHANNEL FOR THE PIPE WITH A 

BALL END MILL AS SHOWN IN THE ENGINEERING DRAWINGS.   

4. DRILL THE ALIGNMENT PIN HOLES WITH A DRILL POINT MILL. 

STEP 2: CONSTRUCTION OF NACA PROFILE ON OUTSIDE OF EACH AIRFOIL 

1. MACHINE THE NACA AND CYLINDER PROFILE USING A CNC MILL WITH THE 

DIMENSIONS AND TOLERANCES IN THE ENGINEERING DRAWINGS.   
2. MACHINE THE TOP AND BOTTOM EDGES TO A RADIUS SLIGHTLY SMALLER 

THAN THE INSIDE RADIUS OF THE SUCTION PIPE FOR EASE OF SOLDERING. 

STEP 3: MACHINING OF ENTRY PIECE 
1. MACHINE THE ENTRY PIECE TO THE DIMENSIONS AND TOLERANCES IN THE 

ENGINEERING DRAWINGS. 
2. DIMENSIONS OF THIS PIECE TO BE SLIGHTLY SMALLER THAN THE AIRFOIL 

HOLE TO PROVIDE ROOM FOR THE SOLDER JOINT. 

STEP 4: FIT TEST 
1. TEST FIT LEFT AND RIGHT AIRFOIL ALIGNMENT WITH SLIP FIT PINS.  PAY 

CLOSE ATTENTION TO EDGE ALIGNMENT OF ENTRY HOLE.  EDGES TO BE 

WITHIN A 0.05MM TOLERANCE. 
2. TEST FIT IN SUCTION PIPE AS ONE PIECE. AIRFOIL SHOULD BE A TIGHT FIT IN 

THE SUCTION PIPE AND STICK IN PLACE. 

 
STEPS 5 AND 6 TO BE OUTSOURCED TO PRECISION BRAZING 

STEP 5: ATTACHMENT OF LEFT AND RIGHT AIRFOILS 

1. ALIGN THE TWO AIRFOILS TOGETHER WITH THE SLIP FIT ALIGNMENT PINS IN 
PLACE. 

2. SOLDER THE FLAT INSIDE SURFACES OF THE AIRFOIL TOGETHER. 

STEP 6: ATTACHMENT OF AIRFOIL TO INSIDE SURFACE OF SUCTION PIPE  

1. LINE UP CENTERLINE OF AIRFOIL WITH CENTERLINE OF THE SUCTION PIPE. 

2. INSERT ENTRY PIECE INTO AIRFOIL THROUGH THE TOP OF THE SUCTION PIPE. 

3. SOLDER ALONG ALL JOINING SURFACES OF THE AIRFOIL, ENTRY PIECE AND 
SUCTION PIPE. 

 

STEPS 7 THROUGH 12 TO BE COMPLETED IN THE DANFOSS TURBOCOR MACHINE SHOP 

STEP 7: FABRICATION OF SIGHT GLASS AND CAMERA HEAD CASING ON FRONT OF 

AIRFOIL 

1. DRILL, BORE AND REAM THE HOLE FOR THE CAMERA. 
2. DRILL, BORE AND REAM THE HOLE FOR THE SIGHT GLASS. 

STEP 8: FINISH AND POLISH THE BRASS AIRFOIL 

1. DEBUR ANY ROUGH EDGES. 
2. RINSE BRASS WITH SOAP AND WATER. 

3. POLISH WITH BRASS CLEANER. 

4. BUFF BRASS TO SHINY FINISH. 

STEP 9: CUT HOLE IN SUCTION PIPE WITH CNC MILL TO DIMENSIONS AND 

TOLERANCES IN ENGINEERING DRAWINGS 

STEP 10: ATTACHMENT AND SEAL OF SIGHT GLASS 

1. TEST THE SEALANT FOR REFRIGERANT COMPATIBILITY PRIOR TO USE. 

2. ROUGH THE EDGES OF THE SIGHT GLASS AND THE INSIDE OF THE SIGHT GLASS 

HOUSING IN THE AIRFOIL FOR SEALANT TO SEEP INTO. 
3. APPLY THIN LAYER OF SEALANT TO OUTSIDE CURVED SURFACE OF SIGHT 

GLASS ONLY. 

4. INSERT SIGHT GLASS INTO HOUSING WHILE TWISTING TO GIVE SEALANT 

CONTACT ACROSS ENTIRE CURVED SURFACE OF HOUSING AND SIGHT GLASS. 

5. CLAMP THE SIGHT GLASS INTO ITS HOUSING OR HOLD TIGHTLY IN PLACE TO 
PREVENT SEALANT FROM FLOWING INTO CAMERA HOUSING.  THIS IS MEANT 

TO CREATE A GLASS TO BRASS SEAL ON THE BACK SURFACE OF THE SIGHT 

GLASS.   
6. APPLY EXTRA SEALANT AROUND CIRCUMFERENCE OF SIGHT GLASS LETTING 

THE SEALANT FILL AROUND THE GLASS.  WIPE OFF FRONT OF GLASS. 

7. USE MINIMAL AMOUNT OF SEALANT SO OVERFLOW DOES NOT ENTER THE 
CAMERA HOUSING.   

STEP 12: LIGHTING SUBSYSTEM TO FOLLOW 

STEP 13: PERFORM PRESSURE TEST 

1. ATTACH FLANGE CONNECTION TO FRONT END OF MONITORING SYSTEM 

AND CONNECT TO TEST STAND. 

2. BRING PRESSURE IN PIPE UP TO 300 PSI FOR 10 MINUTES AND PERFORM 
LEAK TEST TO ENSURE NO LEAKAGE INTO THE ATMOSPHERE BEFORE 

INTRODUCTION OF REFRIGERANT. 

 
FINAL STEP 13 COMPLETED BY SENIOR DESIGN TEAM IN CONJUNCTION WITH DANFOSS 

TURBOCOR TESTING LAB  

STEP 13: HOOK UP CAMERA SYSTEM TO TESTING AND MONITORING EQUIPMENT 
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