








56 
 

4.5 Comparison Between the three Air Cleaners [Case I] 

4.5.1. Air Velocity Values (M/Sec) of Air Cleaners I, II & III without 

Filter 

 Table 10. Comparison Between the three Air Cleaners with Air velocity 

without Filter) 

 

 

 

Figure 34. Comparison Between the three Air Cleaners for Air velocity 

(without filter) 

 
 

 

 

 

 

 

Air Cleaner I Air Cleaner II Air Cleaner III 

RPM Without filter RPM Without filter RPM Without Filter 

740 5.34 610 5.74 950 7.33 

1360 11.47 1260 11.16 1445 12.28 

1680 14.38 1650 14.87 1700 15.85 
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4.5.2. Air Flow Values (CMM) of Air Cleaners I, II & III Without Filter 

 

Table 11. Comparison Between the three Air Cleaners for Air Flow 

(without filter) 

Air Cleaner I Air Cleaner II Air Cleaner III 

RPM Without filter RPM Without filter RPM Without Filter 

740 534 610 402 950 616 

1360 936 1260 860 1445 1042 

1680 1190 1650 1215 1700 1336 

 

 

Figure 35. Comparison Between the three Air Cleaners for Air Flow 

(without filter) 
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4.5.3. Air Velocity Values (M/Sec) of Air Cleaners I, II & III With CQ 

Screen  

 

Table 12. Comparison Between the three Air Cleaners for Air velocity 

(with CQ screen) 

Air Cleaner I Air Cleaner II Air Cleaner III 

RPM 
With CQ 

SCREEN filter 
RPM 

With CQ 
SCREEN filter 

RPM 
With CQ 

SCREEN filter 

740 6.48 610 5.59 950 7.25 

1360 11.53 1260 11.48 1445 12.76 

1680 14.21 1650 14.86 1700 15.67 

 

 

 

Figure 36. Comparison Between the three Air Cleaners for Air 

velocity(with CQ screen) 
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4.5.4 Air Flow Values (CMM) 0f Air Cleaners I, II & III With CQ 

Screen  

 

Table 13. Comparison Between the three Air Cleaners for Air Flow (with 

CQ screen) 

Air Cleaner I Air Cleaner II Air Cleaner III 

RPM 
With CQ 

SCREEN filter 
RPM 

With CQ 
SCREEN filter 

RPM 
With CQ 

SCREEN filter 

740 545 610 510 950 628 

1360 955 1260 945 1445 1072 

1680 1200 1650 1300 1700 1328 

 

 

 

Figure 37. Comparison Between the three Air Cleaners for Air Flow (with 

CQ screen) 
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4.5.5 Air Velocity Values (M/Sec) of Air Cleaners I, II & III With 

Filter 

 

Table 14. Comparison Between the three Air Cleaners for Air 

velocity(with filter) 

Air Cleaner I Air Cleaner II Air Cleaner III 

RPM With Filter RPM With Filter RPM With Filter 

740 5.01 610 4.04 950 6.19 

1360 9.21 1260 9.04 1445 10.59 

1680 11.59 1650 11.84 1700 13.08 

 

 

 

Figure 38. Comparison Between the three Air Cleaners for Air Flow (with 

filter) 
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4.5.6. Air Flow Values (CMM) Of Air Cleaners I, II & III With Filter 

 

 Table 15. Comparison Between the three Air Cleaners for Air Flow (with 

filter) 

Air Cleaner I Air Cleaner II Air Cleaner III 

RPM With filter RPM With filter RPM With Filter 

740 416 610 344 950 506 

1360 773 1260 750 1445 894.5 

1680 970 1650 983.5 1700 1102 

 

 

 

Figure 39. Comparison Between the three Air Cleaners for Air Flow (with 

filter) 

 
 

 

 

 

 

 



62 
 

4.6 Case II [With Same Filters and Same Rpm’s] 

Table 16.  Air Cleaners I with same Filters and same rpm’s 

 

WITH CQ SCREEN  

Air Velocity(m/sec) Temp (0C) Air Flow Measurements (CFM) 

Low Speed 
(780 RPM) 

Max 6.76 22 Low Speed 
(780 RPM) 

Max 19950 

Min 6.74 21.9 Min   - 

              

Medium Speed 
(1370 RPM) 

Max 11.61 22.3 Medium Speed 
(1370 RPM) 

Max 34490 

Min 11.55 22.4 Min   - 

              

High Speed  
(1685 RPM) 

Max 14.26 21.8 High Speed  
(1685 RPM) 

Max 41770 

Min 14.02 22 Min   - 

 

WITH FILTER   

Air Velocity(m/sec) Temp (0C) Air Flow Measurements (CFM) 

Low Speed 
(880 RPM) 

Max 5.45 21.6 Low Speed 
(880 RPM) 

Max 15970 

Min 5.37 21.4 Min   - 

              

Medium Speed 
(1420 RPM) 

Max 9.6 21.9 Medium Speed 
(1420 RPM) 

Max 28320 

Min 9.42 21.7 Min   - 

              

High Speed  
(1700 RPM) 

Max 11.86 22.4 High Speed  
(1700 RPM) 

Max 34640 

Min 11.77 22 Min   - 

 

WITHOUT FILTER 

V= 120 Volts, F= 60 Hz  

Current Limit= 19.9A 

A= 15.08 ft2 

Air Velocity(m/sec) Temp (0C) Air Flow Measurements ( CFM) 

Low Speed 

(780 RPM) 

Max 6.59 21.6 Low Speed 

(780 RPM) 

Max 19380 

Min 5.37 21.4 Min   - 

              

Medium Speed 
(1370 RPM) 

Max 11.21 21.9 Medium Speed 
(1370 RPM) 

Max 33990 

Min 9.42 21.7 Min   - 

              

High Speed  

(1685 RPM) 

Max 14.13 22.4 High Speed  

(1685 RPM) 

Max 42000 

Min 11.77 22 Min   - 
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4.6.1 Comparison of Air Cleaner I [With Air Velocity] 

Table 17. Comparison of Air Cleaner I with Air Velocity in case II 

RPM AIR VELOCITY (M/SEC) 

With Filter 
With CQ Screen 

and Without Filter 
Without 
 filter 

With CQ 
Screen 

With 
Filter 

880 780 6.59 6.76 5.45 

1420 1370 11.21 11.61 9.6 

1700 1685 14.13 14.26 11.86 

 

Figure 40. Comparison of Air Cleaner I with Air Velocity in case II 
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4.6.2 Comparison of Air Cleaner I [With Air Flow] 

 Table 18.Comparison of Air Cleaner I with Air flow in case II 

RPM AIR FLOW (CFM) 

With 
Filter 

With CQ Screen 
and Without Filter 

Without 
filter 

With CQ 
Screen 

With 
Filter 

880 780 19380 19950 15970 

1360 1370 33990 34490 28320 

1680 1685 42000 41770 34640 

 

Figure 41.Comparison of Air Cleaner I with Air Flow in case II 
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4.7 Air Cleaner 2 

Table 19. Air Cleaners II with same Filters and same rpm’s 

WITHOUT FILTER 

V= 126 Volts, F= 60 Hz  
Current Limit= 19.9A 

A= 15.08 ft2 

Air Velocity(m/sec) Temp (0C) Air Flow Measurements (CFM) 

Low Speed 
(780 RPM) 

Max 6.69 22 Low Speed 
(780 RPM) 

Max 19950 

Min 6.68 22 Min   - 

              

Medium Speed 
(1370 RPM) 

Max 12.1 22 Medium Speed 
(1370 RPM) 

Max 35890 

Min 11.9 22 Min   - 

              

High Speed  
(1685 RPM) 

Max 14.8 23 High Speed  
(1685 RPM) 

Max 43900 

Min 14.7 22 Min   - 

 

WITH CQ SCREEN 

Air Velocity(m/sec) Temp (0C) Air Flow Measurements (CFM) 

Low Speed 
(780 RPM) 

Max 6.89 22 Low Speed 
(780 RPM) 

Max 20190 

Min 6.85 22 Min   - 

              

Medium Speed 
(1370 RPM) 

Max 12.2 22 Medium Speed 
(1370 RPM) 

Max 36250 

Min 12.2 22 Min   - 

              

High Speed  
(1685 RPM) 

Max 14.8 23 High Speed  
(1685 RPM) 

Max 43730 

Min 14.7 22 Min   - 

WITH FILTER   

Air Velocity(m/sec) Temp (0C) Air Flow Measurements (CFM) 

Low Speed 
(880 RPM) 

Max 5.41 22 Low Speed 
(880 RPM) 

Max 15940 

Min 5.3 22 Min   - 

              

Medium Speed 
(1420 RPM) 

Max 9.83 22 Medium Speed 
(1420 RPM) 

Max 28940 

Min 9.65 22 Min   - 

              

High Speed  
(1700 RPM) 

Max 12 21 High Speed  
(1700 RPM) 

Max 35860 

Min 11.8 22 Min   - 
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4.7.1 Comparison of Air Cleaner II [With Air Velocity] 

Table 20. Comparison of Air Cleaner II for Air velocity in case II 

RPM AIR VELOCITY (M/SEC) 

With Filter 

With CQ   Screen 

and Without Filter 

Without 

filter 

With CQ 

Screen With Filter 

880 780 6.69 6.89 5.41 

1420 1370 12.07 12.2 9.83 

1700 1685 14.75 14.75 12.01 

 

Figure 42. Comparison of Air Cleaner II for Air velocity in case II 
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4.7.2 Comparison of Air Cleaner II [With Air Flow] 

 Table 21.Comparison of Air Cleaner II for Air flow in case II 

RPM AIR FLOW (CFM)  

With 
Filter 

With CQ   Screen 
and Without Filter 

Without 
filter 

With CQ 
Screen 

With 
Filter 

880 780 19950 20190 15940 

1420 1370 35890 36250 28940 

1700 1685 43900 43730 35860 

 

Figure 43. Comparison of Air Cleaner II for Air flow in case II 
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4.8 Air Cleaner 3 

Table 22. Air Cleaners III with same Filters and same rpm’s 

WITHOUT FILTER 

V= 115 Volts, F= 60 Hz  
Current Limit= 19.9A 

A= 15.08 ft2 

Air Velocity(m/sec) Temp (0C) Air Flow Measurements (CFM) 

Low Speed 
(780 RPM) 

Max 7.3 21.9 Low Speed 
(780 RPM) 

Max 21280 

Min 7.22 22 Min   - 

              

Medium Speed 
(1370 RPM) 

Max 12.6 22.2 Medium Speed 
(1370 RPM) 

Max 37430 

Min 12.5 22.1 Min   - 

              

High Speed  
(1685 RPM) 

Max 15.8 22.3 High Speed  
(1685 RPM) 

Max 46280 

Min 15.6 22 Min   - 
 

WITH CQ SCREEN 

Air Velocity(m/sec) Temp (0C) Air Flow Measurements (CFM) 

Low Speed 
(780 RPM) 

Max 7.35 22.2 Low Speed 
(780 RPM) 

Max 21700 

Min 7.3 22.1 Min   - 

              

Medium Speed 
(1370 RPM) 

Max 12.5 22.2 Medium Speed 
(1370 RPM) 

Max 37050 

Min 12.4 22.1 Min   - 

              

High Speed  

(1685 RPM) 

Max 15.6 22.2 High Speed  

(1685 RPM) 

Max 46640 

Min 15.5 22 Min   - 
 

WITH FILTER   

Air Velocity(m/sec) Temp (0C) Air Flow Measurements (CFM) 

Low Speed 

(880 RPM) 

Max 5.72 21.7 Low Speed 

(880 RPM) 

Max 17040 

Min 5.67 21.7 Min   - 

          
  

Medium Speed 
(1420 RPM) 

Max 10.3 22 Medium Speed 
(1420 RPM) 

Max 30930 

Min 10.3 21.9 Min   - 

              

High Speed  
(1700 RPM) 

Max 12.8 22 High Speed  
(1700 RPM) 

Max 38120 

Min 12.8 22.2 Min   - 
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4.8.1  Comparison of Air Cleaner III[With Air Velocity] 

Table 23. Comparison of Air Cleaner III for Air Velocity in case II 

RPM AIR VELOCITY (M/SEC) 

With 

Filter 

With CQ Screen 

and Without Filter 

Without 

filter 

With CQ 

Screen 

With 

Filter 

880 780 7.3 7.35 5.72 

1420 1370 12.55 12.48 10.33 

1700 1685 15.82 15.63 12.81 

 

 Figure 44. Comparison of Air Cleaner III for Air Velocity in case II 
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4.8.2 Comparison of Air Cleaner III [With Air Flow] 

Table 24. Comparison of Air Cleaner III for Air flow in case II 

RPM AIR FLOW (CFM)  

With 
Filter 

With CQ Screen 
and Without Filter 

Without 
filter 

With CQ 
Screen 

With 
Filter 

880 780 21280 21700 17040 

1420 1370 37430 37050 30930 

1700 1685 46280 46640 38120 

 

Figure 45. Comparison of Air Cleaner III for Air flow in case II 
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4.9 Comparison between the three Air Cleaners in Case II 

4.9.1 Air Velocity Values (M/Sec) Of Air Cleaners I, II & III Without 

Filter 

 

Table 25. Comparison Between the three Air Cleaners for Air 

velocity(without filter 

Air Cleaner I Air Cleaner I Air Cleaner III 

RPM Without filter RPM Without filter RPM Without Filter 

780 6.59 780 6.69 780 7.3 

1370 11.21 1370 12.07 1370 12.55 

1685 14.13 1685 14.75 1685 15.82 

 

Figure 46. Comparison Between the three Air Cleaners for Air 

velocity(without filter 
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4.9.6 Air Flow Values (CMM) Of Air Cleaners I, II & III With Filter 

 

Table 30.Comparison between the three Air Cleaners for Air flow (with 

filter) 

Air Cleaner I Air Cleaner II Air Cleaner III 

RPM With FILTER   RPM With FILTER RPM With FILTER 

880 15970 880 15940 880 17040 

1420 28320 1420 28940 1420 30930 

1700 34640 1700 35860 1700 38120 

 

Figure 51. Comparison between the three Air Cleaners for Air flow (with 

filter) 
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4.10 Comparison between Case I and Case II  

4.10.1 Air Cleaner-I (without filter) 

Table 31. Comparison between Case I and Case II for Air Velocity (Air 

cleaner-I without filter) 

AIR VELOCITY (M/SEC) 

PREVIOUS ONE PRESENT ONE 

RPM Without filter RPM Without filter 

740 5.34 780 6.59 

1360 11.47 1370 11.21 

1680 14.38 1685 14.13 

 

Figure 52. Comparison between Case I and Case II for Air velocity (Air 

Cleaner I -without filter) 
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4.10.2 Air Cleaner-I (without filter) 

Table 32. Comparison between Case I and Case II for Air flow (Air 

cleaner-I without filter) 

AIR FLOW MEASUREMENT (CFM) 

PREVIOUS RESULT PRESENT RESULT 

RPM Without filter RPM Without filter 

740 18858 780 19380 

1360 33055 1370 33990 

1680 42025 1685 42000 

 

Figure 53. Comparison between Case I and Case II for Air flow (Air 

cleaner-I without filter) 
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4.10.3 Air Cleaner-I With CQ Screen 

Table 33. Comparison between Case I and Case II for Air Velocity (Air 

cleaner-I with CQ screen) 

AIR VELOCITY (M/SEC) 

PREVIOUS RESULT PRESENT RESULT 

RPM With CQ SCREEN RPM With CQ SCREEN  

740 6.48 780 6.76 

1360 11.53 1370 11.61 

1680 14.21 1685 14.26 

 

Figure 54. Comparison between Case I and Case II for Air Velocity (Air 

cleaner-I with CQ screen) 
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4.10.4 Air Cleaner-I With CQ Screen 

Table 34. Comparison between Case I and Case II for Air flow (Air 

cleaner-I with CQ screen) 

AIR FLOW MEASUREMENT ( CMM) 

PREVIOUS RESULT  PRESENT RESULT 

RPM With CQ SCREEN   RPM With CQ SCREEN 

740 19247 780 19950 

1360 33726 1370 34490 

1680 43378 1685 41770 

 

Figure 55. Comparison between Case I and Case II for Air flow (Air 

cleaner-I with CQ screen) 
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4.10.5 Air Cleaner-I With Filter 

Table 35. Comparison between Case I and Case II for Air velocity (Air 

cleaner-I with filter) 

AIR VELOCITY (M/SEC) 

PREVIOUS RESULT PRESENT RESULT 

RPM With filter RPM With Filter  

740 5.01 880 5.45 

1360 9.21 1420 9.6 

1680 11.59 1700 11.86 

 

Figure 56. Comparison between Case I and Case II for flow (Air cleaner-I 

with filter) 
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4.10.6 Air Cleaner-I With Filter 

Table 36. Comparison between Case I and Case II for Air flow (Air 

cleaner-I with filter) 

AIR FLOW MEASUREMENT (CFM) 

PREVIOUS RESULT PRESENT RESULT 

RPM With FILTER   RPM With FILTER 

740 14691 780 15970 

1360 27298 1420 28320 

1680 34256 1700 34640 

 

Figure 57. Comparison between Case I and Case II for Air flow (Air 

cleaner-I with filter) 
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4.11 Air Cleaner II 

4.11.1 Air Cleaner-II Without Filter 

Table 37. Comparison between Case I and Case II for Air velocity (Air 

cleaner-II without filter) 

AIR VELOCITY (M/SEC) 

PREVIOUS ONE PRESENT ONE 

RPM Without filter RPM Without filter 

610 5.74 780 6.69 

1260 11.16 1370 12.07 

1650 14.87 1685 14.75 

 

Figure 58 . Comparison between Case I and Case II for Air velocity (Air 

cleaner-II without filter) 
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4.11.2 Air Cleaner-II Without Filter 

Table 38. Comparison between Case I and Case II for Air flow (Air 

cleaner-II without filter) 

AIR FLOW MEASUREMENT ( CFM) 

PREVIOUS RESULT PRESENT RESULT 

RPM Without filter RPM Without filter 

610 14197 780 19950 

1260 30371 1370 35890 

1650 42908 1685 43900 

 

Figure 59. Comparison between Case I and Case II for Air flow (Air 

cleaner-II without filter) 
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4.11.3 Air Cleaner-II With CQ Screen 

Table 39. Comparison between Case I and Case II for Air velocity (Air 

cleaner-II with CQ screen) 

AIR VELOCITY (M/SEC) 

PREVIOUS RESULT PRESENT RESULT 

RPM With CQ SCREEN  RPM With CQ SCREEN  

610 5.59 780 6.89 

1260 11.48 1370 12.2 

1650 14.86 1685 14.75 

 

Figure 60. Comparison between Case I and Case II for Air velocity (Air 

cleaner-II with CQ screen) 
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4.11.4 Air Cleaner-II  With CQ Screen 

Table 40. Comparison between Case I and Case II for Air flow (Air 

cleaner-II with CQ screen) 

AIR FLOW MEASUREMENT ( CMM) 

PREVIOUS RESULT  PRESENT RESULT 

RPM With CQ SCREEN   RPM With CQ SCREEN 

610 18011 780 20190 

1260 33373 1370 36250 

1650 45910 1685 43730 

 

Figure 61. Comparison between Case I and Case II for Air flow (Air 

cleaner-II with CQ screen) 
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4.11.5 Air Cleaner-II With Filter 

Table 41. Comparison between Case I and Case II for Air velocity (Air 

cleaner-II with filter) 

AIR VELOCITY (M/SEC) 

PREVIOUS RESULT PRESENT RESULT 

RPM With filter RPM With Filter  

610 4.04 880 5.41 

1260 9.04 1420 9.83 

1650 11.84 1700 12.01 

 

Figure 62. Comparison between Case I and Case II for Air velocity (Air 

cleaner-II with filter) 
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4.11.6 Air Cleaner-II With Filter 

Table 42. Comparison between Case I and Case II for Air flow (Air 

cleaner-II with filter) 

AIR FLOW MEASUREMENT ( CFM) 

PREVIOUS RESULT PRESENT RESULT 

RPM With FILTER   RPM With FILTER 

610 12148 780 15940 

1260 26486 1420 28940 

1650 34732 1700 35860 

 

Figure 63. Comparison between Case I and Case II for Air flow (Air 

cleaner-II with filter) 
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4.12 Air Cleaner III 

4.12.1 Air Cleaner-III Without Filter 

Table 43. Comparison between Case I and Case II for Air velocity (Air 

cleaner-III without filter) 

AIR VELOCITY (M/SEC) 

PREVIOUS ONE   PRESENT ONE 

RPM Without filter RPM Without filter 

950 7.33 780 7.3 

1445 12.28 1370 12.55 

1700 15.85 1685 15.82 

 

Figure 64. Comparison between Case I and Case II for Air velocity (Air 

cleaner-III without filter) 
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4.12.2 Air Cleaner-III Without Filter 

Table 44. Comparison between Case I and Case II for Air flow (Air 

cleaner-III without filter) 

AIR FLOW MEASUREMENT ( CFM) 

PREVIOUS RESULT PRESENT RESULT 

RPM Without filter RPM Without filter 

950 21754 780 21280 

1445 36798 1370 37430 

1700 47181 1685 46280 

 

Figure 65. Comparison between Case I and Case III for Air flow (Air 

cleaner-III without filter) 
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4.12.3 Air Cleaner-III With CQ Screen 

Table 45. Comparison between Case I and Case II for Air velocity (Air 

cleaner-III with CQ screen) 

AIR VELOCITY (M/SEC) 

PREVIOUS RESULT PRESENT RESULT 

RPM With CQ SCREEN  RPM With CQ SCREEN  

950 7.25 780 7.35 

1445 12.76 1370 12.48 

1700 15.67 1685 15.63 

 

Figure 66. Comparison between Case I and Case II for Air velocity (Air 

cleaner-III with CQ screen) 
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4.12.4 Air Cleaner-III With CQ Screen 

Table 46. Comparison between Case I and Case II for Air flow (Air 

cleaner-III with CQ screen) 

AIR FLOW MEASUREMENT ( CMM) 

PREVIOUS RESULT PRESENT RESULT 

RPM With CQ SCREEN   RPM With CQ SCREEN 

950 22178 780 21700 

1445 37858 1370 37050 

1700 46898 1685 46640 

 

Figure 67 . Comparison between Case I and Case II for Air flow (Air 

cleaner-III with CQ screen) 
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4.12.5 Air Cleaner-III With Filter 

Table 47. Comparison between Case I and Case II for Air velocity (Air 

cleaner-III with filter) 

AIR VELOCITY (M/SEC) 

PREVIOUS RESULT PRESENT RESULT 

RPM With filter RPM With Filter  

950 6.19 880 5.72 

1445 10.59 1420 10.33 

1700 13.08 1700 12.81 

 

Figure 68. Comparison between Case I and Case II for Air velocity (Air 

cleaner-III with filter) 

 

 

 

 



94 
 

4.12.6 Air Cleaner-III With Filter 

Table 48. Comparison between Case I and Case II for Air flow (Air 

cleaner-III with filter) 

AIR FLOW MEASUREMENT ( CFM) 

PREVIOUS RESULT PRESENT RESULT 

RPM With FILTER   RPM With FILTER 

950 17869 780 17040 

1445 31589 1420 30930 

1700 38917 1700 38120 

 

 

Figure 69. Comparison between Case I and Case II for Air velocity (Air 

cleaner-III with filter) 
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CHAPTER V 

CONCLUSIONS AND RECOMMENDATIONS  

 An overview of the air cleaners, a discussion and modeling of the 

modified volute which includes the experimental testing and performance 

of the air cleaner. This paper explains about a new performance 

technique – energy performance based on the power usage per air flow 

rate to characterize the energy efficiency of the air cleaner. A low energy 

performance indicated the low consumption of power and more energy 

efficient of air flow delivery system and also discussion of the numerical 

results and calculation of the air velocity and flow rates for the modified 

model have been made. 

 The following conclusions can be drawn from the results of this 

study which evaluate the effect of modeling a volute for the present air 

cleaner and test rig to calculate the air flow rates related to conservation 

of mass which takes in the experimental setup: 

1) By calculating the value of the clean air delivery rate of the air 

cleaner we can say that the certain air cleaner is qualified for the energy 

star requirements. 
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2) The average value of the clean air delivery rate was almost 145cfm 

than the predicted one. If the value is 145cfm we can say that we are 

saving the energy than the previous use in the household system. 

3) The temperature and air flow rates of different air cleaners 

recorded by cfm anemometer vary, depending on the speed and the 

volute height and the motor specifications. 

4) Pro-Engineer predicts the new model of the volute in order to get 

the uniform air velocity and flow rated in order to qualify for the Energy 

star. 

5) In going from the old model of the volute to the new model of the 

volute air velocity was varying from one air cleaner compared with the 

second one. 

6) The graphs between rpm and air velocity look similar for the three 

air cleaners. 

7) Plotting of the results and comparing the results are qualitatively 

similar with minimal difference of the result.  

8) The comparison of the three different air cleaners results with the 

experimental data and other numerical results from the literature 

showed good qualitative agreement between predictions and the 

experimental data, however there are some disagreements in the air 
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velocity, flow rate and temperature in the test rig. Overall the air velocity 

calculations showed good promise. 

9) The inclusion of the new modeled volute resulted in reduction in 

the minimum and maximum values of flow rates and work-input in the 

test rig. 

10) Addition of different components evaluates the air cleaner values at 

stationary points especially at the maximum and minimum clearance 

value of the volute i.e.; from 4.515inches to 3.265inches.   

11) The addition of the modified motor and the modified volute helps to 

improve the air cleaner profile correspondence with the help of Pro-

Engineer to reduce the height and the motor specifications. 

12) The effect of the air velocity and flow rates values is clearly noticed 

when the maximum and minimum values are calculated when the air 

cleaner is in testing mode. 

13) In both the cases the model of the air cleaner is same but the 

speed of the motor and the filter are changed in order to see the filter 

efficiency. 

14) A new design which addresses the above issues, and is politically 

acceptable to all parties, is unlikely. 

15) The cheaper the purifier, the more important the AHAM air delivery 

rate becomes, relative only to other units in its price class. 
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16)  High quality air purifiers with real carbon filtration and tight 

gasket filters are at a big disadvantage in the clean air delivery game. 

Quality machines operate at higher internal pressures; CADR favors a 

strong fan generating high throughput at low pressure. 

17) For those concerned about health, the clean air delivery rate should 

be considered a primary standard to measure air purifier effectiveness. 

18) If you are living in an area with high background particle 

concentrations, as present in most metropolitan areas of United States 

and European countries, the purchase of portable air cleaners is 

recommended to permanently improve indoor quality and will 

simultaneously get protection of temporary haze. 

19) For families with children or members with respiratory or cardio-

vascular diseases - thus more susceptible persons to suffer haze related 

health impacts and particle exposure – the benefit of should considered 

with higher priority. 

20) It should be noted that air cleaning devices (portable air cleaners 

or upgrading air-conditioning) are only effective if applied in sound 

relation of the device’ removal rate and the room used. Reducing indoor 

haze pollution in all rooms of your house/apartment will need high 

investments. The most practicable will be to reduce indoor pollution in 

one or two rooms only, most suitable parents and children’s sleeping 
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rooms and two spend also most of the daytime in this room during high 

outdoor pollution levels. 

20) When purchasing an air cleaner, please be aware of the fact that 

there exists no international standard for testing their efficiency. 

Efficiency given should refer to the scientifically based and approved the 

DOP method in Military Standard 282, the ANSI/AHAM Standard AC-1-

1988 based Clean Air Delivery Rate (CADR) or the atmospheric dust spot 

test ASHREA Standard 52-7. 

21) High Efficient Particulate Air (HEPA)-Filter air cleaning devices 

scientifically proven the highest efficiency in removing particles. Ion 

generators seen and the based ASHREA testing method of -HEPA-devices 

will significantly reduce indoor air pollution and the ensuing haze risk if 

operated properly. However, those devices are cost-intensive not only in 

purchase but also in maintenance (power, filter change). 
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