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Introduction and Summary 
 
Exposure Control Technologies was contracted by Lab Crafters, Inc. to conduct independent 
performance tests on a 6-ft. Air Sentry Walk-In Hood in their test facility located in 
Ronkonkoma, NY.  Performance tests were based on methods described in the ASHRAE 
110R “Method of Testing Performance of Laboratory Fume Hoods” and modified where 
appropriate to accommodate the design characteristics of a walk-in hood.  Tests were 
conducted on July 29, 1999 and included:   
 

• Inspection of the hood, 
• Airflow visualization (smoke tests),  
• Cross draft velocity tests,  
• Face velocity tests, and 
• Tracer gas tests at multiple ejector heights and sash configurations. 

 
Refer to the section of this report entitled “Methodology” for a more complete description of 
test methods.   
 
Criteria for evaluating performance were based on results of smoke tests and tracer gas 
containment tests where: 

• Smoke must not be observed escaping from the hood or outside the plane of the sash 
when generated six inches inside the hood, and  

• Tracer gas escape from the hood must not exceed a five minute average of 0.05 ppm 
measured in the breathing zone of a mannequin located at the hood opening.   

Refer to the section of this report entitled “Recommended Performance Criteria” for a more 
complete description of criteria used to evaluate performance.   
 
Results of the investigation revealed that the hood was well constructed, included some 
innovative design features and provided acceptable smoke and tracer gas containment when 
operated at an average face velocity of 50 fpm.  The hood has two combination sashes 
consisting of vertical sliding sashes with four horizontal sliding panels in each sash.  The two 
combination sashes enable numerous opening configurations.  Tests were conducted with the 
top vertical sash full open (opening equals 25 inches high by 63 inches wide) and with the 
horizontal panels arranged for maximum left, center and right openings (30.5 inches wide by 
60 inches high).  Average tracer gas concentrations did not exceed 0.01 ppm when tested 
under these conditions:  

• Top vertical sash full open with the ejector located on the floor and on a stand to 
approximate a bench-top generation height, 

• Maximum horizontal left, center and right openings with the ejector located on the 
floor and elevated on the stand. 
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Refer to the section “Results” for a tabulated summary of data and Appendix B for data 
sheets for each hood test. 
 
Please note that data presented in this report are indicative of hood performance in the Lab 
Crafter’s test lab at the times and dates tested.  Results of field tests may differ depending on 
design and operation of laboratory supply and exhaust systems.  Cross draft velocities near 
the hood openings were maintained at less than 30 fpm during tests and hood performance 
was not evaluated as a function of cross draft velocity.  In addition, exhaust flow was held 
relatively stable throughout the tests with no more than approximately 10% variation from 
set-point. 
 
Any questions concerning information or conclusions contained within this report should be 
referred to Exposure Control Technologies.  We welcome your questions, comments and 
suggestions concerning the report and we thank Lab Crafters for the opportunity to participate 
in this project. 
 
Testing and evaluation were performed by: 
 

 
Thomas C. Smith 
President 
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METHODOLOGY 
 
Performance tests conducted on the 6-ft. Air Sentry Walk-In Hood were based on procedures 
described in the ASHRAE 110R “Method of Testing Performance of Laboratory Fume 
Hoods.”  However, the ASHRAE 110 test procedures were intended for bench-top hoods and 
the tests were modified where appropriate to accommodate the unique design features of the 
walk-in hood.  The tests were conducted at different sash configurations afforded by the hood 
design to evaluate performance over a range of operating conditions (Refer to Table 1 for a 
brief description of hood design).  In addition, the tracer gas containment tests were also 
conducted at two ejector heights (elevated to standard bench-top height and floor mounted) to 
further challenge hood performance.  
 

Table 1.   Brief description of 6-ft. Air Sentry Walk-In Hood. 

Hood Description and Design Features 

6 ft. Air Sentry Walk-
In  

• Model H964WI 
• Internal Depth = 48 inches 
• Interior Height = 94 inches 
• Combination Sash (2 vertical with 4 horizontal panels each) 
• Aerodynamic Rounded sash pull on vertical sashes. 
• Airfoil along bottom of hood opening. 
• Equipped with Vortex Sensor, Hood Monitor and Pressure Gage. 
• Hood designed for use with only one vertical sash open or full height horizontal 

openings.  
• Top vertical sash opening height above lower sash = 25 inches. 
• Max horizontal opening height = 60 inches. 
• Two independent baffle plenums (top and bottom) with automatic actuating baffle at 

top with 3 slots and fixed baffle at bottom with 5 fixed width slots 
• Two separate exhaust ducts serving each plenum (Flow split 40% of total flow for 

top plenum and 60% for bottom plenum) 
 
 
Hood Performance Tests:  
 
Performance tests were conducted on the hood at an average face velocity of 50 fpm 
established with the top vertical sash configured for the maximum opening height.  The tests 
were also conducted at approximately the same exhaust flow rate with the sashes configured 
for the maximum horizontal openings.  However, average face was slightly less for horizontal 
openings due to the increased opening area.  The performance tests included:  
 

• Measurement of Face Velocity, 
• Measurement of Cross Drafts, 
• Visualization of Airflow Patterns, and 
• Measurement of Tracer Gas Containment.  
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Face Velocity Test 
 
The face velocity tests were performed by dividing the opening of the hood into equal area 
grids of approximately one square foot and measuring the velocity at the center of each grid 
(Figure 1).  Air velocities were recorded every second for thirty seconds at each grid location. 
 The mean of the grid velocities were averaged for the opening to determine the overall 
average face velocity.  The mean grid velocities were used to evaluate spatial and temporal 
variation of velocities across the opening. 
 

 
Figure 1  Diagram face velocity traverse locations 
 
 
Cross Draft Tests 
 
Potentially interfering cross drafts were measured in front of the hood opening with a 
calibrated non-directional thermoanemometer.  Measurements were made with the probe 
positioned parallel to the side edge of the hood approximately 5 feet above the floor and 
approximately 18 inches in front of the left and right edge of the hood enclosure.  Cross draft 
velocities were recorded every second for thirty seconds and averaged.  Velocity of air 
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flowing into the hood due to exhaust flow had negligible effect on cross draft velocities.  
Refer to Figure 2 for a diagram of cross draft test locations. 
 
 

 
Figure 2  Plan and elevation diagram showing location of cross draft measurements. 
 
 
Airflow Visualization Tests 
 
Smoke was generated in the hood and around the periphery of the opening using a Rosco Fog 
Generator and TiCl4 smoke sticks.  Smoke patterns were observed to visually identify escape 
and reverse flow zones.  Smoke was generated along the periphery of the opening and inside 
the hood at approximately six inches inside the plane of the sash.  Observations were rated 
subjectively based on the table provided in the following section "Recommended 
Performance Criteria." 
 
 
Tracer Gas Tests 
 
The tracer gas containment tests were conducted to evaluate and quantify the potential for 
contaminant escape in the presence of a mannequin.  A mannequin was used to simulate the 
presence of a hood user.  For vertical sash tests, the mannequin was positioned at the left, 
center and right of the hood opening with the nose approximately three inches in front of the 
plane of the top sash.  Due to the depth of the multiple sash tracks, the ejector was located ten 
inches behind the plane of the top sash.  Tests were conducted at two ejector heights 
(approximately equal to a standard bench-top height and mounted on the floor). 
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A tracer gas, Sulfur Hexafluoride, was released at 4 liters per minute (lpm) through the 
ASHRAE 110 ejector.  The ejector was located approximately ten inches behind the plane of 
the top sash and directly in front of the mannequin.  Breathing zone concentrations were 
measured every second for five minutes in each test location using a calibrated ITI Model 200 
Leakmeter.  The Leakmeter was calibrated against a calibration gas standard immediately 
prior to the start of tests.  The limit of detection of the Leakmeter was 0.01 ppm.  Average, 
minimum and maximum breathing zone concentrations were determined from the data. 
 
 

 
Figure 3  Configuration of mannequin at hood opening during tracer gas tests. 
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RECOMMENDED PERFORMANCE CRITERIA 
 
The following criteria are assembled from industry consensus standards and are provided as 
an aid in the evaluation of performance data.  The criteria are based on SAMA, SEFA, ANSI 
Z9.5, and ACGIH ventilation standards.  The criteria apply to the following tests: 
 
Smoke Visibility Test - Hood must provide complete containment of the smoke generated 
within the hood.  Containment was determined visually and in the absence of the mannequin. 
 Results are reported as a qualitative judgment of airflow distribution according to the 
following rating guide: 
 

Table 2.  Qualitative smoke rating chart 

RATING DESCRIPTION 
FAIL • Smoke was visually observed escaping from the hood 
POOR • Reverse flow of smoke is evident within six inches of the plane of the sash 

when generated at least six inches behind the plane of the sash. 
• Lazy flow into hood along openings 
• Slow capture and clearance – greater than two minutes for clearance 
• Observed potential for escape   

FAIR • Some reverse flow in hood not within six inches of opening 
• Smoke is captured and clears readily from interior of hood – less than two 

minutes 
• No visible escape 

GOOD • Good capture and relatively quick clearance – approximately 1 minute or less 
• No Reverse Flow Regions 
• No Lazy Flow 
• No visible escape 

 
Face Velocity Test – Ventilation system should be capable of maintaining stable exhaust flow 
(no more than ± 10% variation) and achieve the target average face velocity within 5 fpm.  
The face velocity readings should not vary more than 20% of the mean between grid 
locations.   
 
Cross Draft Test - Cross draft velocities should not exceed 30 fpm within 24 inches of the 
hood opening.   
 
Tracer Gas Challenge Test - Hood should provide containment of tracer gas below an average 
of 0.05 ppm measured for a period of five minutes in the breathing zone of a stationary 
mannequin positioned directly in front of the ejector location. 
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TEST RESULTS  
 

 
Cycle 
Index 

 
Test Conditions 

Height 
of 

opening 
inches 

Width  
of 

opening 
inches 

Face 
Area 

 
ft2 

Smoke 
Rating 

Max 
Avg. 

Cross 
Draft 

Average 
Face 

Velocity 
fpm 

Calc.  
Exh. 
Flow 
cfm 

Tracer 
Gas 
Left 
ppm 

Tracer 
Gas 

Center 
ppm 

Tracer 
Gas 
Right 
ppm 

 
Test Comments 

1 • Vertical Sash 
Top Full Open 

• Target Vavg = 
50 fpm  

• Elevated Ejector 

25 63.25 10.98 Fair 6 51 555 0.01 0.01 0.01 Man Height = 67 inches,  Elevated 
SF6 Ejector located 10"  behind top 
sash with Mannequin BZ  3" in 
front of Top Sash. 

2 • Full Height 
Horizontal Sash 
Openings  

• Target Vavg = 
50 fpm  

• Elevated Ejector 

60 30.5 12.71 Fair 6 47 597 0.01 0.01 0.01 Man Height = 67 inches,  Elevated 
SF6 Ejector located 10"  behind top 
sash with Mannequin BZ  3" in 
front of Top Sash.  

3 • Vertical Sash 
Top Full Open 

• Target Vavg = 
50 fpm  

• Floor Mounted 
Ejector 

25 63.25 10.98     0.01 <0.01 0.01 Man Height = 67 inches.  SF6 
Ejector located on floor in front of 
mannequin position on the left 
center and right side of hood.  Same 
flow, face velocity, cross draft and 
smoke data as Cycle 1. 

4 • Horizontal Sash 
Openings 

• Target Vavg = 
50 fpm 

• Floor Mounted 
Ejector 

60 30.5 12.71     0.01 <0.01 0.01 Man Height = 67 inches.  SF6 
Ejector located on floor in front of 
mannequin positioned at the left 
center and right openings. Same 
flow, face velocity, cross draft and 
smoke data as Cycle 2. 

Table 1 notes: 
 
1 BZ = Mannequin Breathing Zone Height. 
2 5-minute avg. tracer concentration in mannequin's breathing zone.  
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CONCLUSIONS  
 
The 6-ft., Air Sentry Walk-In Hood is well constructed and incorporates some innovative 
design features including: 
 

• An airfoil along the floor to ease flow into the hood beneath the sashes,  

• Two vertical sliding sashes with four horizontal panels in each sash that enable a 
variety of opening configurations, and  

• Two independent baffle plenums for exhausting the top and bottom of the hood.   
 
The results of the modified ASHRAE 110 tests indicated that the hood provided 
acceptable smoke and tracer gas containment in all sash configurations when operating at 
an average face velocity of approximately 50 fpm.  The height of the tracer gas ejector did 
not appear to effect containment.  Acceptable performance was achieved under the 
following conditions: 
 

a) Exhaust flow is balanced between the upper and lower baffle plenums, 
b) Exhaust flow is stable (less than 5% variation),  
c) Baffle control mechanism for top baffle plenum is properly calibrated. 

 
 

GENERAL OBSERVATIONS AND RECOMMENDATIONS 
 

• The hood is well constructed and incorporates many innovative design features 
including multiple combination sashes, aerodynamic entries along the sides of the 
hood opening, rounded aerodynamic sash pulls, airfoil along the floor beneath the 
lower sash, and two independent baffle plenums for serving the top and bottom of the 
hood.  

• Acceptable performance was achieved with the hood operating at a minimum face 
velocity of approximately 50 fpm in the vertical sash configuration and 47 fpm in the 
horizontal sash configuration.  It may be prudent to provide a buffer of approximately 
±5-fpm for field installations.  

• Ensure exhaust flow is stable and variations do not exceed ±10% from design.  As in 
all hoods, variations in exhaust flow can result in low face velocities and temporal 
disturbance of airflow through the plane of the sash.  Uncontrolled temporal 
variations could result in momentary loss of containment. 

• The hood provided acceptable performance with cross draft velocities less than 30 
fpm.  Although the hood may provide adequate performance at cross draft velocities 
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above 30 fpm, it may be prudent to minimize room air turbulence and limit room air 
currents (cross drafts) within 24 inches of the sash plane.  Tests to challenge 
performance of the Air Sentry Walk-In Hood should be conducted under less than 
ideal room conditions to help establish boundary conditions for cross drafts near the 
hood opening. 

• Ensure hood is equipped with sash pocket enclosure or internal sash sweep (flapper) 
to reduce possibility of escape from top of hood.  

• Although part of the manufacturers installation procedure, the baffle controller should 
be properly calibrated and the exhaust flow distribution should be balanced between 
top and lower baffle plenums.  

• Ensure proper calibration of hood monitor.  The hood monitor serves as an indicator 
of proper exhaust flow and should be calibrated to indicate changes in flow of more 
than 5%. 

• The average face velocity measured (47 fpm) for the horizontal openings was slightly 
less than the average face velocity (50 fpm) measured in the vertical top open sash 
configuration.  Containment was acceptable regardless of sash configuration. 

  
 



 

 

 
 
 
 

APPENDIX A Certificates of Calibration 
 



 

 
 



 

 



 

 
 



 

 



 

 

 



 

 



 

 
 



 

 

 
 
 
 

APPENDIX B Hood Information and Performance Test 
Data Sheets. 

 


	INTRODUCTION AND SUMMARY	3
	Introduction and Summary
	METHODOLOGY
	
	
	Face Velocity Test

	RECOMMENDED PERFORMANCE CRITERIA


	TEST RESULTS
	CONCLUSIONS
	GENERAL OBSERVATIONS AND RECOMMENDATIONS
	APPENDIX A	Certificates of Calibration
	APPENDIX B	Hood Information and Performance Test Data Sheets.


