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Table B1.  Fan curve air flow through DustControl vacuum Cleaner 08/30/2007 

Static pressure (difference from 
atmospheric pressure)  in inches 

of water1 

Absolute 
pressure in 

vacuum 
cleaner  

pressure in 
(psia)2 

Absolute 
pressure, 
(Pressure 
transducer 

55481) 
(psia) 

Absolute 
Pressure 
(Pressure 
transducer 

data 
53748) 
(psia) 

Venturimeter 
pressure 
differntial 
(inches of 

water) 

Absolute 
pressure 
from the 

manometer 
(psia) 1 

vacuum 
cleaner 
air flow 
(cfm) 

0 14.46 14.287 14.316 0 0.00 0.00 
69.1 11.95 11.752 11.793 0 2.51 0.00 
61.4 12.23 12.030 12.060 0.23 2.23 12.23 
54.3 12.49 12.300 12.328 0.81 1.97 23.28 
46.2 12.78 12.586 12.629 1.85 1.68 35.55 
41.5 12.95 12.771 12.796 2.62 1.51 42.46 
36.3 13.14 12.965 12.979 3.6 1.32 49.90 
31 13.33 13.133 13.172 4.5 1.13 55.85 

27.2 13.47 13.285 13.305 5.45 0.99 61.48 
24.2 13.58 13.403 13.431 6.4 0.88 66.62 
20.7 13.71 13.520 13.548 7.4 0.75 71.60 
17.3 13.83 13.638 13.665 8.4 0.63 76.22 
14.9 13.92 13.731 13.739 9.1 0.54 79.29 
13 13.99 13.798 13.823 9.8 0.47 82.23 
8 14.17 13.984 13.999 11.4 0.29 88.54 
6 14.24 14.051 14.066 12.3 0.22 91.89 

 Barometric Pressure: 747.5 mm of Hg) 

Temperature   25 °C 
1 Absolute pressure is the difference between the barometric pressure and the U-tube pressure. 
 
2. Absolute pressure in pounds per square inch. 
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Table B2.   Weight gain of filter filter and test conditions. 

 
Barometric 
Pressure 

(mm of Hg) 

Temperature 
(°C) 

Weight of filter 
before adding 35 

lb of debris 
(grams) 

Weight of filter 
after adding 35 

lb of debris 
(grams) 

Round 1 
09/07/2007 736.5 24.5 768 907 

Round 2 
09/13/2007 741.5 24.3 863 864 

Round 3 
09/13/2007 741.5 24.3 864 8481 

1.   This was filter that had been at job sites.   The debris fell off  on the way to 
the scale. 

Figure B-2.   Fan curve for DustControl 2700  Vacuum 
Cleaner.    
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Table B3.  Pressure loss and air flows through DustControl 2700 Vacuum Cleaner  09/07/2007 Round 1 

Before 
(B) or  
after  
(A) 

adding 
5 

pounds 

Total weight 
added to 
vacuum 

cleaner (lb) 

Venturi 
meter 
ΔP 

(inches 
of 

water) 

Static Pressure Measurements 
made with manometer (inches of 

water)1  

Absolute pressure 
measured with pressure 

transducers.(psia)  Time to 
start 

loading 

Time to 
stop 

loading 

Filter pressure 
loss inches of 

water, corrected 
for calibration 
curve of the 

pressure 
transducers 

Air flow 
from 

venturi 
meter  
(cfm) 

Upstream 
“before  

cyclone” 

Downstream 
“after 

cyclone” 
ΔP  

Upstream 
of final 
filter 

(55481) 

Downstream 
of filter at inlet 

to vacuum 
cleaner motor. 

(53478) 
B 5.025 10.6 -7.1 -13 5.9 13.52 13.489 10:23am 10:25am 1.39 85.45 
A 8.3 -5.6 -6.4 0.8 13.79 13.205     16.7 75.78 
B 5.03 8.9 -4.3 -6.4 2.1 13.807 13.096 10:43am 10:45am 20.2 78.43 
A 7.9 -3.9 -5.9 2 13.824 13.013     22.9 73.95 
B 4.895 9 -4.4 -6.7 2.3 13.807 13.188 10:54am 10:56am 17.6 78.86 
A 8.1 -4 -5.9 1.9 13.807 13.055     21.3 74.87 
B 

5.4 
8.3 -4.4 -6.3 1.9 13.815 13.121 11:07am 11:09am 19.7 75.78 

A 7.8 -3.8 -5.5 1.7 13.84 13.038     22.7 73.49 
B 5.075 8.6 -4.4 -5.8 1.4 13.832 13.147 11:18am 11:20am 19.5 77.11 
A 7.7 -3.3 -5.4 2.1 13.824 12.946     24.8 73.02 
B 4.975 7.9 -3.9 -6.2 2.3 13.84 13.046 11:42am 11:44am 22.4 73.95 
A 7.6 -3.6 -5.3 1.7 13.874 12.896     27.5 72.55 
B 4.985 8.6 -4.1 -6 1.9 13.807 13.121 11:56am 11:58am 19.5 77.11 
A 8 -3.7 -5.5 1.8 13.84 13.005     23.6 74.41 

Final   7.5 -3.8 -6.9 3.1 13.807 13.155 12:08pm   18.54 72.07 
1 Static pressure is the difference in pressure from atmospheric pressure. Negative static pressure indicates that pressure is less than atmospheric 

pressure. 



41 

 

 

Table B4.  Pressure losses and air flows through DustControl 2700 vacuum cleaner:  09/13/2007 Round 2 

Before 
(B) or  
after  
(A) 

adding 
5 

pounds 

Total weight 
added to 
vacuum 

cleaner (lb) 

Venturi
meter 
ΔP 

(inches 
of 

water) 

Static Pressure Measurements 
with manometer (inches of water)1 

Absolute pressures 
measured with pressure 

transducers.(psi)  
Time to 

start 
loading 

Time to 
stop 

loading 

Filter pressure 
loss inches of 

water, corrected 
for calibration 
curve of the 

pressure 
transducers 

Air flow 
from 

venturi 
meter  
(cfm) 

Upstream 
"before 
cyclone" 

Downstream 
"after 

cyclone" 
ΔP  

Upstream 
of final 
filter 

(55481) 

Downstream 
of filter at inlet 

to vacuum 
cleaner motor 

(53478) 
B 5 7.3 -4 -8 4 13.824 13.147 12:53 pm 12:56pm 19.23 71.12 
A 7.2 -3.8 -5.8 2 13.899 13.13     21.77 70.63 
B 5 7.7 -4.4 -6.9 2.5 13.874 13.197 1:00pm 1:02pm 19.22 73.02 
A 7.7 -4.2 -6.2 2 13.891 13.13     21.55 73.02 
B 5 8.8 -4.4 -6.2 1.8 13.874 13.18 1:15pm 1:17pm 19.69 77.99 
A 7.7 -4.1 -6.3 2.2 13.891 13.08     22.93 73.02 
B 5 8.9 -3.9 -6.2 2.3 13.874 13.13 1:26pm 1:27pm 21.08 78.43 
A 8 -4.1 -6.3 2.2 13.883 13.088     22.49 74.41 
B 5 7.7 -4.3 -10 5.7 13.84 13.088 2:00pm 2:02pm 21.30 73.02 
A 7.4 -4.1 -6.1 2 13.857 13.071     22.24 71.60 
B 5.2 8.9 -5.1 -7.1 2 13.849 13.172 2:08pm 2:10pm 19.23 78.43 
A 8.4 -4.4 -7 2.6 13.857 13.088     21.77 76.22 
B 5 8.2 -4.5 -6.6 2.1 13.849 13.205 2:16pm 2:18pm 18.31 75.32 
A 8 -4.5 -6.4 1.9 13.866 13.055     22.93 74.41 

Final   8.7 -4.6 -6.7 2.1 13.832 13.238 2:22pm   16.93 77.55 
1 Static pressure is the difference in pressure from atmospheric pressure. Negative static pressure indicates that pressure is less than atmospheric 

pressure. 
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Table B5.   Pressure losses and air flows through DustControl 2700 vacuum cleaner:  09/13/2007 Round 3 

Before 
(B) or  
after  
(A) 

adding 
5 

pounds 

Total weight 
added to 
vacuum 

cleaner (lb)  

Venturi
meter 
ΔP 

(inches 
of 

water) 

Static Pressure Measurements 
with manometer (inches of water)1 

Absolute pressures 
measured with pressure 

transducers.(psi)  Time to 
start 

loading 

Time to 
stop 

loading 

Filter pressure 
loss inches of 

water, corrected 
for calibration 
curve of the 

pressure 
transducers 

Air flow 
from 

venturi 
meter  
(cfm) 

Upstream 
“before 

cyclone” 

Downstream 
"after 

cyclone" 
ΔP  

Upstream 
of final 
filter 

(55481) 

Downstream 
of filter at inlet 

to vacuum 
cleaner motor 

(53478) 
B 5 7 -3.4 -12.5 9.1 13.622 13.147 3:32pm 3:34pm 13.67 69.65 
A 7.4 -4 -6.4 2.4 13.84 13.055     22.22 71.60 
B 5 6.4 -4.6 -6.6 2 13.824 13.18 3:39pm 3:41pm 18.32 66.62 
A 7.8 -4.4 -6.6 2.2 13.832 13.08     21.31 73.49 
B 

5 
8.4 -4.9 -6.9 2 13.824 13.163 3:47pm 3:48pm 18.79 76.22 

A 8.2 -4.5 -6.4 1.9 13.84 13.096     21.08 75.32 
B 5.4 8.7 -5.1 -7.5 2.4 13.815 13.163 3:53pm 3:55pm 18.54 77.55 
A 8.1 -4 -6.4 2.4 13.832 13.08     21.31 74.87 
B 5.2 8.6 -4.6 -7 2.4 13.798 13.163 4:00pm 4:02pm 18.07 77.11 
A 7.8 -4.2 -6.5 2.3 13.824 13.088     20.86 73.49 
B 5 8.8 -4.5 -6.7 2.2 13.807 13.188 4:08pm 4:11pm 17.63 77.99 
A 8.1 -3.9 -6.3 2.4 13.84 13.03     22.91 74.87 
B 5.4 8.3 -4.2 -6.9 2.7 13.807 13.18 4:18pm 4:20pm 17.85 75.78 
A 7.8 -3.8 -6.5 2.7 13.824 13.038     22.25 73.49 

Final   8.4 -4.3 -6.7 2.4 13.815 13.13 4:26pm   19.45 76.22 
1 Static pressure is the difference in pressure from atmospheric pressure. Negative static pressure indicates that pressure is less than atmospheric 

pressure. 
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APPENDIX C.   Data from Bosch Vacuum Cleaner  
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Vacuum cleaner

Hose for measuring  
pressure differences  
between bag and filters 

Hose for measuring 
pressure difference  
after the final filters

Figure C-1.   Locations for measuring pressures in Bosch vacuum cleaner. 
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Table C1.    Fan curve air flow through Bosch vacuum Cleaner 08/30/2007 

Static pressure (difference 
from atmospheric pressure)  

in inches of water 

Absolute 
Pressure 
at inlet to 
vacuum 
cleaner 
motor 

estimated 
from 
static 

pressure 
1 (psia) 

Absolute 
Pressure 

from 
transducer 

55481 
(psia) 

Absolute 
Pressure 

from 
transducer 

53748 
(psia) 

Venturimeter 
Pressure 
difference 
(inches of 

water) 

Vacuum 
cleaner 
air flow 

from 
venturi 
meter 
(cfm) 

70.8 11.88 11.685 11.701 0 0.00 
64.2 12.12 11.921 11.943 0.24 12.49 
57.8 12.35 12.157 12.161 0.82 23.43 
53.9 12.50 12.291 12.328 1.5 31.93 
49.4 12.66 12.476 12.478 2.35 40.17 
44.8 12.83 12.62 12.654 3.35 48.11 
41.5 12.95 12.746 12.771 4.35 54.90 
37.5 13.09 12.881 12.904 5.4 61.20 
32.7 13.27 13.066 13.088 6.65 67.90 
30.1 13.36 13.15 13.172 7.4 71.60 
26.7 13.48 13.285 13.297 8.4 76.22 
24.6 13.56 13.361 13.38 9.1 79.29 
22.4 13.64 13.445 13.447 9.8 82.23 
16.9 13.84 13.638 13.665 11.8 90.05 
8.2 14.15 13.967 13.99 15 101.06 

1 Absolute pressure is the difference between the barometric pressure and the U-tube pressure. 
.  



46 

 

 

  

 

y = -1.63x + 119
R² = 0.99

0
10

20

30

40

50

60
70

80

90

100

110
120

0 10 20 30 40 50 60 70 80

A
ir

 fl
ow

 (c
fm

)

Static pressure (inches of water)

Figure C-2.   Fan curve for Bosch vacuum cleaner. 
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Table C2.  Filter weights and environmental conditions. 

 

Barometric 
Pressure 
(mm of 

Hg) 

Temperature 
(Celsius 
degrees) 

Weight 
of filter 

1 before 
adding 
35 lb of 
debris 

(grams) 

Weight 
of filter 
1 after 
adding 
35 lb of 
debris 

(grams) 

Weight 
of filter 

2 before 
adding 
35 lb of 
debris 

(grams) 

Weight 
of filter 
2 after 
adding 
35 lb of 
debris 

(grams) 

Final 
weight 
of the 

vacuum 
cleaner 
bag (lb) 

Round 1 
09/14/2007 743.6 23.2 438 439 439 440 35.2 

Round 2 
09/14/2007 743.6 23.2 439 439 440 441 36.2 

Round 3 
09/20/2007 745.1 24 439 442 441 442 35.2 
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Table C3.    Pressure loss and air flows through Bosch vacuum Cleaner 9/14/2007 Round 1 

Before 
(B) or  
after  
(A) 

adding 5 
pounds 

Total 
weight of 

debris 
transferred 

(lb) 

Venturi 
meter ΔP 
(inches of 

water) 

 Static Pressure 
Measurements with 

manometer (inches of 
water)1   

Absolute pressures 
measured with pressure 

transducers (psi) 
Time 

loading 

Time to 
stop 

loading 

Air flow 
(from 

venturi 
meter) 
(cfm) in bag after 

bag  
ΔP  
bag  

between 
bag & 
filters 

(55481) 

after final 
filters 

(53748) 

B 5 11.5 -1.1 -2.2 1.1 13.95 13.631 9:12am 9:14am 88.92 
A 3.5 -0.5 -40 39.5 12.695 12.545     49.19 
B 5 8.6 -0.9 -18.8 17.9 13.436 13.147 9:26am 9:28am 77.11 
A 2.3 -0.7 -46.6 45.9 12.476 12.361     39.73 
B 5 3.9 -0.4 -38.2 37.8 12.796 12.603 9:37am 9:39am 51.96 
A 1.9 -0.3 -49.5 49.2 12.392 12.244     36.04 
B 5 5.4 -0.6 -29.8 29.2 13.049 12.821 9:49am 9:50am 61.20 
A 2.6 -0.3 -45 44.7 12.535 12.403     42.30 
B 5 3.1 -0.3 -42.3 42 12.628 12.461 9:58am 9:59am 46.25 
A 1.9 -0.2 -48.9 48.7 12.409 12.269     36.04 
B 5 2.3 -0.4 -47.1 46.7 12.493 12.328 10:10am 10:12am 39.73 
A 1.3 -0.2 -53.8 53.6 12.224 12.136     29.67 
B 

5 
1.9 -0.2 -49.9 49.7 12.359 12.253 10:26am 10:28am 36.04 

A 1.1 -0.1 -56.4 56.3 12.157 12.077     27.24 
Final   1.5 -0.2 -52.9 52.7 12.283 12.169 10:35am   31.93 

1 Static pressure is the difference in pressure from atmospheric pressure. Negative static pressure indicates that pressure is less than atmospheric pressure. 
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Table C4.    Pressure loss and air flows through Bosch vacuum Cleaner 9/14/2007 Round 2 

Before 
(B) or  
after  
(A) 

adding 5 
pounds 

Total 
weight of 

debris 
transferred 

(lb) 

Venturi 
meter ΔP 
(inches of 

water) 

Static Pressure 
Measurements with 

manometer (inches of 
water)1  

Absolute pressures 
measured with pressure 

transducers (psi) 
Time 

loading 

Time to 
stop 

loading 

Air flow 
(from 

venturi 
meter) 
(cfm) in bag after 

bag  
ΔP  
bag  

between 
bag & 
filters 

(55481) 

after final 
filters 

(53748) 

B 5 10.8 -1.4 -4.3 2.9 13.874 13.539 11:40am 11:41am 86.24 
A 5.2 -0.6 -31.4 30.8 13.015 12.787   60.05 
B 5 6.6 -1.5 -25.8 24.3 13.201 12.963 11:49am 11:49am 67.64 
A 3.3 -0.4 -31.2 30.8 12.67 12.495   47.75 
B 5 6.5 -0.8 -26.8 26 13.175 12.904 11:56am 11:57am 67.13 
A 2.5 -0.3 -45.9 45.6 12.527 12.344   41.46 
B 5 3.6 -0.5 -40.5 40 12.704 12.545 12:03am 12:04am 49.90 
A 2 -0.2 -48.7 48.5 12.426 12.278   37.00 
B 

5 
2.9 -0.4 -42.9 42.5 12.628 12.461 12:10am 12:11am 44.71 

A 1.6 -0.2 -51.5 51.3 12.325 12.194   33.00 
B 5 2.2 -0.3 -47.5 47.2 12.476 12.328 12:18am 12:20am 38.84 
A 1.2 -0.1 -54 53.9 12.241 12.127   28.48 
B 

5.4 
4.7 -0.5 -33.5 33 13.268 12.746 12:27am 12:28am 57.08 

A 1.6 -0.2 -51.3 51.1 12.325 12.211     33.00 
Final   3.1 -0.4 -41.4 41 12.687 12.503  12:34am   46.25 

1 Static pressure is the difference in pressure from atmospheric pressure. Negative static pressure indicates that pressure is less than atmospheric pressure. 
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Table C5.    Pressure loss and air flows through Bosch vacuum Cleaner 9/14/2007 Round 2 

Before 
(B) or  
after  
(A) 

adding 5 
pounds 

Total 
weight of 

debris 
transferred 

(lb) 

Venturi 
meter ΔP 
(inches of 

water) 

Static Pressure 
Measurements with 

manometer (inches of 
water)1  

Absolute pressures 
measured with pressure 

transducers (psi) 
Time 

loading 

Time to 
stop 

loading 

Air flow 
(from 

venturi 
meter) 
(cfm) in bag after 

bag  
ΔP  
bag  

between 
bag & 
filters 

(55481) 

after final 
filters 

(53748) 

B 5 10.8 -1.4 -4.3 2.9 13.874 13.539 11:40am 11:41am 86.24 
A 5.2 -0.6 -31.4 30.8 13.015 12.787   60.05 
B 5 6.6 -1.5 -25.8 24.3 13.201 12.963 11:49am 11:49am 67.64 
A 3.3 -0.4 -31.2 30.8 12.67 12.495   47.75 
B 5 6.5 -0.8 -26.8 26 13.175 12.904 11:56am 11:57am 67.13 
A 2.5 -0.3 -45.9 45.6 12.527 12.344   41.46 
B 5 3.6 -0.5 -40.5 40 12.704 12.545 12:03am 12:04am 49.90 
A 2 -0.2 -48.7 48.5 12.426 12.278   37.00 
B 5 2.9 -0.4 -42.9 42.5 12.628 12.461 12:10am 12:11am 44.71 
A 1.6 -0.2 -51.5 51.3 12.325 12.194   33.00 
B 5 2.2 -0.3 -47.5 47.2 12.476 12.328 12:18am 12:20am 38.84 
A 1.2 -0.1 -54 53.9 12.241 12.127   28.48 
B 5.4 4.7 -0.5 -33.5 33 13.268 12.746 12:27am 12:28am 57.08 
A 1.6 -0.2 -51.3 51.1 12.325 12.211     33.00 

Final   3.1 -0.4 -41.4 41 12.687 12.503  12:34am   46.25 
1 Static pressure is the difference in pressure from atmospheric pressure. Negative static pressure indicates that pressure is less than atmospheric pressure. 
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APPENDIX D.    Data for Dust Director Vacuum Cleaner Fan Curve (serial 
number PO7F14792)  
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Vacuum 
cleaner 

bag 

Inlet 

Hose to measure 
pressure after 
final filter 

Figure D-1.   Locations for measuring static pressures inside the Dust Director 
vacuum cleaner.   After sucking 5 pounds of debris into the vacuum cleaner, the 
vacuum cleaner hose was removed and manometer hose was inserted into the  bag.   
Also, holes were drilled in the body of the vacuum cleaner tank and hoses were inserted 
into the spaces between the filters. And after the final filter. 
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Table D1.   Fan curve air flow through Dust Director vacuum Cleaner 08/30/2007 

Static pressure (difference from 
atmospheric pressure)  in inches of 

water 

Pressure 
in psia 

Pressure 
transducer 

data 
55481 
(psia) 

Pressure 
transducer 

data 
53748 
(psia) 

Venturimeter 
Pressure 
difference 
(inches of 

water) 

vacuum 
cleaner 
air flow 
(cfm) 

86.5 11.30 11.104 11.141 0 0.00 
79.9 11.54 11.323 11.392 0.22 11.95 
72.5 11.81 11.609 11.626 0.79 22.98 
67.3 12.00 11.794 11.826 1.55 32.47 
61.2 12.22 12.013 12.044 2.5 41.46 
55.7 12.42 12.224 12.253 3.4 48.47 
49.3 12.65 12.451 12.478 4.5 55.85 
44.7 12.82 12.637 12.611 5.35 60.92 
39.6 13.00 12.805 12.829 6.5 67.13 
35 13.17 12.973 12.996 7.4 71.60 

30.7 13.33 13.133 13.147 8.3 75.78 
29.3 13.38 13.175 13.197 8.7 77.55 

0 14.44 14.245 14.258 0 0.00 
Barometric pressure  746.6 mm of Hg 
Temperature 24.5 C 
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Figure D-2.   Fan curve for Dust Director vacuum cleaner. 
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Table D2.  Filter weights and environmental conditions. 

 
Barometric 
Pressure 

(mm of Hg) 

Temperature 
(Celsius 
degrees) 

Weight of filter 1 
(green) before 
adding 35 lb of 
debris (grams) 

Weight of filter 1 
(green) after 

adding 35 lb of 
debris (grams) 

Weight of filter 2 
before adding 35 

lb of debris 
(grams) 

Weight of filter 2 
after adding 35 

lb of debris 
(grams) 

Final weight of 
the vacuum 

cleaner bag (lb) 

Round 1 
10/04/2007 741.5 24.7 281 291 385 386 36.2 

Round 2 
10/04/2007 741.5 24.7 291 297 386 386 35.8 

Round 3 
10/11/2007 743.9 22.0 297 308 392 394 35.8 
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Table D3.    Pressure loss and air flows through Dust Director vacuum cleaner 10-04-2007 Round 1 

Before 
(B) or  
after  
(A) 

adding 
5 

pounds 

Total 
weight of 

debris 
transferred 

(lb) 

Venturi 
meter 
ΔP 

(inches 
of 

water) 

 
 Static Pressure Measurements 

with manometer (inches of water) 1  
Absolute pressures measured with 

pressure transducers (psi) 

Time to 
start 

loading 

Time to 
stop 

loading 

Air flow 
(cfm) 

Pressure 
in vacuum 

cleaner 
bag 

(inches of 
water) 

Pressure 
after the 

bag 
(inches of 

water 

Pressure 
after first 

filter 
(inches of 

water) 

Pressure 
after 

second 
filter 

(inches of 
water) 

Pressure 
after the 
bag (psi) 
87614 

Pressure 
after first 
filter (psi) 

53748 

Pressure 
after 

second 
filter (psi) 

55481 

B 5.2 7.9 -3.7 -7.2 -8.4 -12 14.152 13.865 13.723 1:47pm 1:50pm 73.95 
A 6 -2.6 -6.5 -35.7 -38.9 14.043 12.979 12.881     64.51 
B 10.4 5.5 -3.5 -5.6 -34.7 -38 14.202 12.891 12.754 2:08pm 2:09pm 61.76 
A 3.5 -1.3 -6.8 -50.6 -53.3 14.177 12.328 12.224     49.19 
B 15.4 3.4 -1.5 -6.1 -50 -52.6 14.177 12.344 12.232 2:22pm 2:23pm 48.47 
A 2.5 -1.5 -8.5 -57.8 -59.9 14.11 12.069 11.938     41.46 
B 20.4 2.8 -1.6 -8.8 -55.6 -58.1 14.11 12.144 12.022 2:34pm 2:35pm 43.92 
A 1.2 -1 -14.1 -63.9 -65.9 13.993 11.843 11.752     28.48 
B 25.8 2 -1.1 -12.4 -62.5 -64.5 14.002 11.885 11.786 2:44pm 2:45pm 37.00 
A 1.4 -0.85 -16.9 -66.5 -68.4 13.968 11.743 11.651     30.82 
B 

30.8 
1.95 -1.1 -12.8 -62.2 -63.9 14.01 11.902 11.803 2:56pm 2:57pm 36.52 

A 1.2 -0.9 -18.2 -68.4 -70 13.876 11.684 11.584     28.48 
B 

36 
3.6 -2.2 -12 -49.8 -52.5 14.085 12.361 12.409 3:09pm 3:10pm 49.90 

A 1.8 -1.2 -19.3 -63.9 -65.9 13.885 11.843 11.736     35.06 
Final 36 3.5 -2 -13.5 -51.3 -54.2 13.977 12.303 12.157 3:18pm   49.19 

1 Static pressure is the difference in pressure from atmospheric pressure. These static pressures are less than atmospheric pressure
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Table  D4.    Pressure loss and air flows through Dust Director vacuum cleaner 10-04-2007 Round 2 

Before 
(B) or  
after  
(A) 

adding 
5 

pounds 

Total 
weight of 

debris 
transferred 

(lb) 

Venturi 
meter 
ΔP 

(inches 
of 

water) 

Static Pressure Measurements with manometer 
(inches of water)1 

Absolute pressures measured with 
pressure transducers (psi) 

Time to 
start 

loading 

Time to 
stop 

loading 

Air flow 
(cfm) 

Pressure 
in vacuum 

cleaner 
bag 

(inches of 
water) 

Pressure 
after the 

bag 
(inches of 

water 

Pressure 
after first 

filter 
(inches of 

water) 

Pressure 
after 

second 
filter 

(inches of 
water) 

Pressure 
after the 
bag (psi) 
87614 

Pressure 
after first 
filter (psi) 

53748 

Pressure 
after 

second 
filter (psi) 

55481 

B 5.4 7.5 -6.3 -7.1 -14.4 -18.8 14.127 13.623 13.453 3:47pm 3:48pm 72.07 
A 6.2 -4.4 -17.8 -28.2 -32.4 13.776 13.197 12.973     65.57 
B 10.2 6 -4.2 -17.9 -30 -33.4 13.81 13.063 12.906 3:56pm 3:58pm 64.51 
A 4.4 -2.2 -30.8 -43.9 -47.1 13.551 12.578 12.434     55.22 
B 

15.2 
4.5 -2.2 -25.9 -42.7 -45.7 13.634 12.595 12.46 4:06pm 4:07pm 55.85 

A 3.3 -1.9 -36.2 -52.2 -54.8 13.467 12.244 12.123     47.75 
B 20.2 4.1 -2.5 -28.9 -46.5 -49.3 13.576 12.461 12.333 4:15pm 4:16pm 53.29 
A 2.15 -2 -41.9 -57.6 -59.8 13.242 12.06 11.963     38.39 
B 25 4.55 -3 -25.9 -42.5 -45.6 13.609 12.595 12.451 4:23pm 4:24pm 56.16 
A 2.5 -1.35 -44.9 -59.1 -61.2 13.083 12.002 11.921     41.46 
B 30 3.7 -2.2 -33.3 -49.2 -51.9 13.392 12.344 12.224 4:34pm 4:35pm 50.59 
A 2.4 -1.4 -45.8 -59.4 -61.7 13.233 12.002 11.887     40.61 
B 35.4 3.2 -1.65 -38.8 -54.8 -57 13.359 12.169 12.039 4:44pm 4:45pm 47.01 
A 1.35 -0.9 -51.6 -63.9 -65.4 13.551 11.826 11.727     30.25 

Final 35.4 3.4 -1.65 -38.5 -54 -56.9 13.484 12.177 12.039 4:50pm   48.47 
1 Static pressure is the difference in pressure from atmospheric pressure. These static pressures are less than atmospheric pressure. 
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Table D5.  Pressure loss and air flows through Dust Director vacuum cleaner 10-11-2007 Round 3 

Before 
(B) or  
after  
(A) 

adding 
5 

pounds 

Total weight 
of debris 

transferred 
(lb) 

Venturi 
meter 
ΔP 

(inches 
of 

water) 

Static Pressure Measurements with manometer 
(inches of water)1 

Absolute pressures measured with 
pressure transducers (psi) 

Time to 
start 

loading 

Time to 
stop 

loading 

Air flow 
(cfm) 

Pressure 
in vacuum 

cleaner 
bag 

(inches of 
water) 

Pressure 
after the 

bag 
(inches of 

water 

Pressure 
after first 

filter 
(inches of 

water) 

Pressure 
after 

second 
filter 

(inches of 
water) 

Pressure 
after the 
bag (psi) 
87614 

Pressure 
after first 
filter (psi) 

53748 

Pressure 
after 

second 
filter (psi) 

55481 

B 5.4 8 -6.5 -7.2 -11.6 -15.5 14.202 13.765 13.588 4:50pm 4:51pm 74.41 
A 6.4 -4.5 -11.5 -28.5 -31.8 14.093 13.172 12.998   66.62 
B 10.6 6.3 -4.4 -11.5 -28.4 -32.2 14.085 13.155 12.864 4:59pm  5:00pm 66.10 
A 5.1 -2.9 -16.9 -40.9 -44.2 13.943 12.729 12.544   59.47 
B 15.6 4.5 -2.7 -7.8 -43.2 -46.6 14.21 12.612 12.493 5:08pm 5:09pm 55.85 
A 3.3 -1.7 -8.9 -53.8 -56.7 14.194 12.269 12.098   47.75 
B 20.8 5.4 -3.5 -6.7 -36.8 -40.5 14.21 12.854 12.695 5:17pm 5:18pm 61.20 
A 3.3 -1.6 -7.6 -54.3 -57 14.235 12.244 12.089   47.75 
B 

25.8 
4.3 -2.5 -6.2 -45.8 -49.4 14.252 12.512 12.359 5:26pm 5:27pm 54.58 

A 2.5 -1.4 -6.9 -59.9 -62.7 14.244 12.027 11.887   41.46
B 

30.8 
5 -3 -6.5 -39.7 -43.7 14.227 12.746 12.586 5:38pm 5:39pm 58.88

A 2.8 -1.4 -8.8 -57.9 -60.6 14.16 12.119 11.954   43.92 
B 36 4.4 -2.5 -7.3 -45.3 -48.8 14.185 12.545 12.392 5:46pm 5:47pm 55.22 
A 2.2 -1.1 -12.6 -62.7 -65.4 14.06 11.927 11.803   38.84 

Final 36 4.6 -2.5 -8.9 -43.8 -47.7 14.144 12.587 12.434 5:54pm  56.47 
1 Static pressure is the difference in pressure from atmospheric pressure. These static pressures are less than atmospheric pressure. 
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APPENDIX E. Comparison of absolute pressures and pressures obtained 
from pressure transducers.  
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During this study, pressure transducers were used to record vacuum cleaner static pressures 
and compute pressure differentials across filters.  During efforts to develop the fan curves for 
the Bosch, DustDirector and Dust Control vacuum cleaners, simultaneous vacuum static 
pressures were recorded with the two pressure transducers and with the u‐tube manometer. 
The pressure transducers measure an absolute pressure (Ptransducer) in terms of pounds per 
square inch absolute (psia).  In addition atmospheric pressure Patm was recorded with a 
mercury barometer in units of mm of hg.   The u‐tube manometer Putube and barometric 
pressures Patm  were used to compute an estimated absolute pressure Pabs in terms of pressure 
as follows: 

 

௔ܲ௕௦ ൌ  ௔ܲ௧௠
ܽ݅ݏ݌ 14.7

݃ܪ  ݂݋ ݉݉ 760
െ  ௨ܲ௧௨௕௘  

ܽ݅ݏ݌ 14.7
ݎ݁ݐܽݓ ݂݋ ݏ݄݁ܿ݊݅ 407

 

 

Regression analysis was used to fit the data to the following model: 

௔ܲ௕௦ ൌ ݐ݌݁ܿݎ݁ݐ݊݅ ൅ ൈ ݁݌݋݈ݏ ௧ܲ௥௔௡௦ௗ௨௖௘௥  

 

The data used to perform this regression analysis  is listed in Table E1.   The results of the 
regression analysis are listed in Table E2 and the regression results are stated after converting 
the regression terms which have pressure units of psia to inches of water.   The R2 for both 
pressure transducers was 0.9997.  The standard error of estimate was 0.36 inches of water.  
This term is the standard deviation about the regression   Given that pressure losses through 
the filters was in excess of 10 inches of water and approached 60 inches of water, the errors in 
measuring filter pressure differences and vacuum cleaner static pressures seem reasonable.   
Clearly, the u‐tube manometer measures statics pressures in the vacuum cleaner with minimal 
error.   However, a large u‐tube manometer that is 11  feet high is not a device that would be 
practical for measuring and recording static pressures in vacuum cleaners at a construction  
site. 

   



61 

 

   

Table E1.  Comparison of pressures. 
U-tube manometer pressure 
differential (inches of water) 

barometric pressure 
(mm of Hg) 55481 (psia) 53748 (psia) 

70.8 

747.5 

11.685 11.701 
64.2 11.921 11.943 
57.8 12.157 12.161 
53.9 12.291 12.328 
49.4 12.476 12.478 
44.8 12.62 12.654 
41.5 12.746 12.771 
37.5 12.881 12.904 
32.7 13.066 13.088 
30.1 13.15 13.172 
26.7 13.285 13.297 
24.6 13.361 13.38 
22.4 13.445 13.447 
16.9 13.638 13.665 
8.2 13.967 13.99 

86.5 

746.6 

11.104 11.141 
79.9 11.323 11.392 
72.5 11.609 11.626 
67.3 11.794 11.826 
61.2 12.013 12.044 
55.7 12.224 12.253 
49.3 12.451 12.478 
44.7 12.637 12.611 
39.6 12.805 12.829 
35 12.973 12.996 

30.7 13.133 13.147 
29.3 13.175 13.197 

0 14.245 14.258 
0 

747.5 

14.287 14.316 
69.1 11.752 11.793 
61.4 12.03 12.06 
54.3 12.3 12.328 
46.2 12.586 12.629 
41.5 12.771 12.796 
36.3 12.965 12.979 
31 13.133 13.172 

27.2 13.285 13.305 
24.2 13.403 13.431 
20.7 13.52 13.548 
17.3 13.638 13.665 
14.9 13.731 13.739 
13 13.798 13.823 
8 13.984 13.999 
6 14.051 14.066 
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Table E2.   Regression analyses for predicting actual 
pressures from pressure transducer response. 

Regression statistics 

Pressure transducer  number 

serial number 
53478 

serial 
number 
55481 

Intercept (inches of water) 4.883613  4.907729 
Slope (dimensionless) 0.999582  0.999582 
Std error of estimate  

(inches of water) 0.367395  0.367395 

Std error, intercept (inches of 
water) 0.902162  0.902162 

Std error, slope (dimension 
less) 0.002526  0.002526 

N 44  44 

R2 0.9997254  0.9997254 




