
































This graph depicts the static and dynamic seal performance for Pressure vs. 
Leakage and Film clearance.  The shaft speed for the dynamic test was 1,000 rpm 
(65 ft./sec.)

Leakage and film clearance are closely matched for static and dynamic test 
conditions. 

The rotor face runout  during the dynamic test was 5 mils.

The results of the test demonstrate that the seal performance is very close to the 
analysis for film clearance measurements.

Test:  1.6 mils (static test @ 30 psid), 1.4 mils (dynamic @ 30 psid & 1,000 
rpm)

Analysis:  ~ 1.5 mils  (30 psid)
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14.7" ADVANCED ASPIRATING SEAL
 Static/Dynamic Test Comparison - 5 mil Rotor Runout
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Seal Dam Width:  .250"
Air Bearing Width:  1.25"
Double row orifices
144 orifices per row
Orifice Dia.:  .040"

13338P19.XLS



This slide is for reference.  The sand ingestion was performed on the original  seal 
with good results.  

The sand was delivered into the test head for ten minutes at 1/3000 lbm/sec at 97 
psid pressure differential.  

The leakage at the onset of sand was approximately 54% higher than the leakage 
for a test without sand ingestion.  As time passed, the leakage settled lower to 
approximately 24% higher than a seal without sand ingestion.

No damage was noted to the seal faces or orifice holes.  It is noted that burnishing 
did occur near the orifice holes and on the rotor face.  Slight burnishing appeared 
on the seal dam. 
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Sand Ingestion Test - Original Aspirating Seal

Original Seal - “After Sand Ingestion”

•Sand delivered at:

•1/3000 lb./sec., 97 psid

•10 micron particle size

•No measurable damage to seal or rotor
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14.7" Aspirating Seal - Sand Ingestion Test (Room Temp)
Seal Leakage vs. Time
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Rotor Speed:  5,900 rpm (380 fps)
(3) Retraction Springs (1.0 #/spring)
Rotor runout: .000"
Seal dam:  .100"
Air Bearing Configuration:
   Bearing width:  .400"
   Orifice size:  .051" diameter
   Orifice spacing:  .806" c - c
Sand particle size: 0 - 10 micron
Sand ingestion rate: 1/3000 1bm./sec.

Leakage (sand ingestion)

Baseline Leakage (no sand ingestion)

(97 psid)

(94 psid)
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Burnishing at air 
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Seal performance is predictable and validates the seal codes employed in the 
aspirating seal design.  CFD is a valuable tool in the design of the aspirating seal to 
determine if the rotor flow diverrter is required.  CFD correlated the Stein and 
NASA GFACE seal codes. 

Further tests are required to fully prove the performance during all engine 
conditions.

The aspirating seal is an ideal alternative or replacement to brush seals operating in 
high pressure, high temperature conditions.  The aspirating seal leakage is an order 
of magnitude less than the brush seal.  The aspirating seal life can be infinite due to 
its non-contacting performance.

Rig tests are continuing are are necessary to further prove the success of the 
aspirating seal.
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Current Conclusions
• Seal operated successfully to:

– 65 ft/sec (goal: 365 ft/sec)

– 96 psid* (goal: 100 psid)

– Room temp. (goal: 750 oF)

– 5 mil Runout (goal:  10 mil)

• Seal performance is predictable
– Stein analysis & validation tests agree 

– CFD analysis correlates computer codes & test data

– NASA GFACE code correlates seal interface performance & 
provided additional information

• Tests are continuing


