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Model 88 

EFA Scientific Comparator Test Stand 

Dimensions :  68" H x 50" W x 75" D 

1727mm H x 1270mm W x 1905mm D 

 

GAS TURBINE AND JET 

ENGINE COMPONENTS 

 

Effective Flow Area 

Measurement 
 

PRODUCT REQUIREMENTS 
 

Accurately analyzing airflow 

through jet engine and gas 

turbine components has been 

critical in the success of the 

aerospace industry.  CCDI has 

satisfied manufacturers for 

nearly 50 years by offering 

quality airflow test equipment 

and part testing to GE, Garrett, 

Pratt and Whitney, Solar 

Turbine, and others. 

 

 

SOLUTION: TIME PROVEN DESIGN 
 

The Model 88 takes measurements of Barometric Pressure, Air 

Temperature, and Humidity to reliably measure Effective Flow Area 

(EFA).  Continuous improvement has been made on the technology for 

over 15 years as the design was refined to optimize performance, making 

the Model 88 an accurate and stable EFA instrument ideal for area airflow 

measurements of vane rings and segments. 

The latest revision introduces Mensor CPT-6100 transducers (0.01 % FS) 

and EFAOne software with standardized-day RPM correction for superior 

stability. 
 

FEATURES 

• Repeatability: +/- 0.1%* 

• Step-by-Step Operator Software option 

• Various configurations such as 88S-20, 88D-30, 88D-40 and others 
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• Uses Orifice Plates, ASME Nozzles, ASME Arrays 

• Choice of NIST Traceable or dimensionally calibrated Orifices 

• Current Available in English and French, other languages are possible 

• Uses modern Microsoft .NET framework 

 

* Conditions:  Orifice plate at conditions of 70 Deg +/- 2 Deg F, 5” WC, less 

than 15 Sq. In. typical, depends on Model configuration.  Call for additional 

repeatability details. 

                  
                           

   ASME Calibration Nozzles          Front View of Clamp                                         

 

1. System Overview 

Applications 
Gas-turbine and jet-engine vane rings, segment flow 

tests, bleed ports, and airfoil components 

Measurement 

principle 

Differential pressure and density compensated EFA 

using standardized-day RPM 

Automation 
Closed-loop flux-vector blower drive with PID control; 

PC-based EFAOne software (.NET framework) 

Repeatability ± 0.10 % of reading @ 5 inWC and 70 °F (typical) 

Overall 

Uncertainty 

± 0.35 % of reading (typical @ 5 inWC, NIST-traceable 

ASME Array reference) 
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2. Measurement Ranges 

Parameter Nominal Range Resolution 
Sensor Type / 

Accuracy 

Plenum Pressure 

0 – 1.0 psig 

(optional 0 – 0.5 

psig for low-flow) 

0.0001 

psig 

Mensor CPT-6100 ± 

0.01 % FS 

Atmospheric 

Pressure 
8 – 17 psia 

0.0001 

psia 

Mensor CPT-6100 ± 

0.01 % FS 

Temperature 

(Plenum & Room) 
49.6 – 120.3 °F 0.1 °F Platinum RTD ± 0.5 °F 

Flow Range 

(EFA) 

0.5 – 30 in² (40 in² 

with 40 HP option) 
0.001 in² 

ASME Array / Orifice 

Plate Standardization 

 

3. Measurement Uncertainty (Best Typical Conditions) 

Test 

Pressure 

Machine 

Uncertainty* 

Overall Uncertainty 

(ASME Array Ref)** 

Overall Uncertainty 

(2 Arrays Averaged) 

0.5 inWC 
± 0.0028 inWC 

(0.29 %) 

± 0.0022 inWC (0.44 

%) 

± 0.0019 inWC (0.37 

%) 

1.0 inWC 
± 0.0017 inWC 

(0.17 %) 

± 0.0037 inWC (0.37 

%) 

± 0.0029 inWC (0.29 

%) 

5.0 inWC 
± 0.0052 inWC 

(0.10 %) 

± 0.017 inWC (0.35 

%) 

± 0.013 inWC (0.26 

%) 

* Includes plenum, barometric and temperature terms. 

** Based on single ASME Array 0.33 % of reading traceability. 

 

“Values shown represent best typical conditions at 70 °F, Standard Day, 

with stabilized blower operation.” 
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4. ASME Nozzle Array Master 

• Eleven calibrated nozzles: 7 × 5 in², 2 × 2 in², 1 × 1 in², 1 × 0.5 in². 

• Additive configuration for flows from 0.5 to ≈ 30 in² (40 in² with 

extended option). 

• NIST-traceable five-year calibration interval. 

• Serves as corporate EFA transfer standard for satellite test facilities. 

 

5. Software and Data System 

EFAOne Software 

• Standard-day RPM normalization (auto compensates for baro & 

temperature changes). 

• Workflow interface with step-by-step operator guidance. 

• Separate modules for Calibration, Correlation, Testing and Report 

Generation. 

• Data logging with network transfer and built-in QC reports. 

• Password-controlled levels (Operator / Supervisor / Engineer / 

Maintenance). 

EFAOne Software Screen Samples: 
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Test Screen 

Test Screen Features: 

 

1. Part tests are stored in profiles that reference orifice plates and correlation 

parts which are shared by other parts. 

2. Each step-by-step process is handled by the workflow buttons on the left.   

As each process is completed the next step highlighted.    

3. Results are tabulated on the Test Screen as a batch showing mastering and 

measurements. 

4. Flow test conducted on “Flow Test” Screen, shows averaging, pass/fail 

status, stores lots of information with every test. 
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Flow Test 

Screen:

 
This screen pops up when conducting a flow test.  The “Test Status” shows 

LED-like indicators as each condition reaches proper “steady state” to take 

final measurement.   

 

Airflow Parameters 

Certain screens are limited to users with certain password levels. We have 

reorganized these parameters sections to make them less overwhelming yet 

still give you the control that you need. 
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Orifice plate calibration.    

Flow ranges no longer need to have three orifice plates to define a range.  

The new EFAONE software does EFA vs Standardized RPM.   We call this 

“Standard Day RPM” because it stores and compares the RPM to values that 

are correct to a standardized Atmospheric Pressure, Temperature and 

Humidty.  Therefore, it can deal with changes much better than a reference 

blower can. 
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During a test you can monitor the motor and PID controls: 

 
 

 

We have a report generator that allow selections of part tests and browsing 

of data. 
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Report Generation 

 

We have numerous report formats for test results. 
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6. System and Facility Requirements 

Electrical 
380 – 460 VAC 3-phase @ 30–100 A (depending on 

blower config.) 

Compressed Air 

Input 
30 – 100 psig clean dry air 

Ambient Range 50 – 100 °F (10 – 38 °C) 

Pressure Range 0 – 20 inWC (pressure or vacuum optional) 

Cycle Time < 1 min per EFA measurement 

 

 

7. Mechanical Data 

Size (H × W × D) 68 × 50 × 75 in (1727 × 1270 × 1905 mm) 

Required 

Clearance 
Front 20–40 ft · Rear 10–15 ft · Sides 5–8 ft · Top 3 ft 

Construction 
Welded steel frame, powder-coated panels, vibration-

isolated blower mounts 
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Space Requirement 
 Ideal Minimum (longer 

Stabilization Time) 
Front(ft.) 40 20 
Rear(ft.) 15 10 
Sides(ft.) 8 on either side 5 on either side 
Top(ft.) 3 3 

 

 

8. Performance Summary 

Attribute Specification 

Repeatability 

(typical) 
± 0.10 % of reading @ 5 inWC 

Overall system 

uncertainty 

± 0.35 % of reading @ 5 inWC (± 0.26 % if dual 

array average) 

Stabilization time < 30 s to steady-state PID lock 

Data outputs 
EFA (in²/cm²/mm²), pressure (psig or inWC), 

temperature (°F / °C), density (lb/ft³) 

Reports 
Test Results, Mastering, Calibration History, 

Correlation Reports 

Warranty Two years (parts & labor) 

 

9. Certification and Traceability 

• Mensor CPT-6100 transducers are calibrated to NIST standards ± 0.01 

% FS. 
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• ASME Array nozzles calibrated via CCDI sonic nozzle transfer 

standard with ≤ 0.25 % uncertainty. 

• Full system uncertainty verified through correlation to ASME Master 

standard. 

• Calibration interval recommended every 12 months (5 years for 

ASME Array). 

 
ASME Array – 11- Position Model 
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