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CHAPTER VI

R esu lt

6.1 System Fprformanoe

Th® measurements a re  made o f th e  input frequency, output 
frequency u sin g  a d i g i t a l  frequency coun ter. A s in e  wave s ig n a l g en e ra to r 
i s  ไม3ed as a s ig n a l sou rce .

The r e s u l t  shows th a t  th e  system provides an e x c e lle n t accuracy 
in  s h i f t in g  th e  inpu t frequency in  th e  range o f  50 Hz to  20 kHz by an 
amount o f  4«3 Hz w ithout any observable  e r r o r .



Frequency. in  h e r tz

f in ^out + f in E rro r.

50 4 .3 54*3 54.3 1 0

60 4*3 64*3 64.3 0

70 4 .3 74.3 74.3 0

80 4 .3 84.3 84.3 0

90 4 .3 94*3 94.3 0

100 4*3 104.3 104.3 0

200 4*3 204*3 204.3 0

300 4 .3 304*3 304*3 0

400 4*3 404*3 404.3 0

500 4*3 504.3 504.3 0

600 4*3 604*3 604.3 0

700 4 .3 704.3 704.3 0

800 4*3 804.3 804.3 0

900 4 .3 904*3 904.3 0

1000 4 .3 1004.3 1004.3 0

2000 4 .3 2004.3 2004.3 0

3000 4*3 3004.3 3004.3 a
4000 4*3 4004.3 4004.3 0

5000 4 .3 5004.3 5004.3 0

6000 4*3 6004*3 6004.3 a
7000 4 .3 7004.3 7004.3 0

8000 4 .3 8004.3 8004.3 0—
9000 4 .3 9004.3 9004.3 0

10000 4 .3 10004.3 10004.3 0

20000 4 .3 20004.3 20004.3 0

F i g . 6 . 1  D a ta  o f  I n p u t  F r e q u e n c y  And O u tp u t  F r e q u e n c y
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f o u t = f tn  + f e

*0ut = f  111 4 .3  Ha
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6 ,2  The A dditional s ta b le  Gain

The d a ta  and graph in  F ig . 6 .3  -  F ig . 6.8 show th e  a d d it io n a l 
s ta b le  gain  due to  frequency s h i f t in g .  The measurements a re  made in  two 
rooms, th e  volume o f room No. I  i s  12900 f t^  and th e  volume o f room No.
I I  i s  8500 f t^ «  The re v e rb e ra tio n  tim e fo r  both rooms a re  shown in  
appendix B. The s ig n a l souroe i s  a  s in e  wave s ig n a l g en e ra to r and th e  
microphone i s  p laced  in  such a p o s itio n  th a t  d i r e c t  sound tran sm iss io n  
between th e  microphone and th e  loudspeaker i s  kept to  a  minimum.
The r e s u l t  shows th a t  average va lu e  o f th e  a d d it io n a l s ta b le  ga in  i s  about 
6 dB. Because o f th e  b ea tin g  e f f e c t ,  th e  system i s  le s s  e f f e c t iv e  by 
3 dB from what expected in  th eo ry .



5 1
T he M e a su r e m e n t o f  T he A d d i t i o n a l  s t a b l e  G a in  D ue t o  F r e q u e n c y  S h i f t i n g

P lace
Volume
The re v e rb e ra tio n  tim e 
The s h if te d  frequency

The Siam Film Development Recording Studio
12900 f t 3

0*56 second a t  512 Hs
4 .3  Hi

Room No .  I

f  Ha in  dB GQ in  dB
Experimented 

4 1  In  dB
C alcu la ted  
A1 in  dB

Less e f f e c t i f  
gain in  dB

200 70 75.8 5 .a 9.32 3.52
300 72 77.6 Se-$ 9.22 3.62
400 71 76.8 5.8 9.17 3.37
500 73 78.7 5 .7 9.12 3.42
600 72 77.5 5 .5 9.09 3.59
700 70 7 5 3 5.9 9.09 3.19
800 71 76.9 5,9 9.09 3 .18
900 75 81.0 6.0 9.06 3.06
1000 70 75.7 5 .7 9.04 3.34

2000 71 76.8 5.8 9.04 3.24
3000 72 77.6 5 .6 9 .03 3.43
4000 70 75.9 5.9 9.03 3.13
5000 73 77.7 5.7 9.01 3.31
6000 71 76.6 5.6 8.99 3.39
7000 70 75.9 5.9 8.94 3.04
8000 73 78 e 4 5 .4 8,92 3.52
9000 71 76.2 5 .2 8.86 3.66

10000 70 75.1 5.1 8.80
1.,

3.70

F i g .  6 . 3  D a t a  o f  A d d i t i o n  G a in  d u e  t o  F r e q u e n c y  S h i f t i n g  i n  Room I
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T h e M e a s u r e a e u t  o f  T h e A d d i t i o n a l  S t a b l e  G a in  Due t o  F r e q u e n c y  S h i f t i n g

P lace
Volume

The le c tu re  room in  E.E. Department
8500 f t 3

The re v e rb e ra tio n  tim e 1 .91  second a t  512 Hz 
The s h if te d  frequency 4 .3  Hz
Room No. I I

f  Hz Gfc in  dB Go in  dB
Experimented 
A 1 in  dB

C alcu la ted  
A l  in  dB

Less e f f e c t iv e  
gain in  dB

200 61 67.5 6.5 10.22 3.72
300 62 68.5 6.5 10.14 3.64
400 62 68.4 6.4 10.10 3.70
500 63 69.5 6.5 10.06 3.56
600 60 66.3 6.3 10.03 3.73
700 60 66.3 6 .3 10.02 3.82
800 61 67.1 6.1 10.01 3.91
900 60 66.0 6.0 10.01 4.01

1000 62 68.2 6.2 10.00 3.80
2000 61 67.2 6.2 10.00 3.80
3000 60 66.0 6.0 9.99 3.99
4000 61 67.1 6.1 9.99 3.89
5000 61 67.0 6.0 9.97 3.97
6000 60 65.8 5.8 9.96 4.16
7000 60 65.9 5.9 9.92 4 .02
8000 60 66.0 6.0 9.90 3.90
9000 61 67.1 6.1 9,85 3.75

10000 62 67.6 5 .6 9 .80 4 .20

F i g .  6 . 4  D ata  o f  A d d i t i o n  G a in  d u e  t o  F r e q u e n c y  S h i f t i n g  i n  Room I I



5 3

The C alcu la te  A dd itio n a l s ta b le  Gain Due to  Frequency S h if t in g
y Tgg

The e x tra  gain  A 1 = 10 lo g .lo g  ------  + 6 .3  dB
22

The band width พ = 3500-743 = 2757 Ha
The re v e rb e ra tio n  tim e T - t see Appendix B.60

f  Ha
Room No.‘r Room No. I I

y Tgç
10 lo g .lo g —22“ A  1 in  dB WT60

10 lo g . lo g - - - — A l  in  dB
200 3.02 9.32 3.92 10.22

300 2.92 9.22 3.84 10.14
400 2.87 9.17 3.80 10.10

500 2.32 9.12 3.76 10.06
600 2*79 9.09 3.73 10.03
700 2.78 9.09 3.72 10.02

800 2.76 9.06 3.71 10.01

900 2.76 9.06 3.71 10.01

1000 2.74 9,04 3,70 10.00

2000 2.74 9.04 3.70 10,00

3000 2.73 9.03 3.69 9.99
4000 2.73 9.03 3.69 9.99
5000 2.71 9.01 3.67 9,97
6000 2.69 8.99 3.66 9.96
7000 2.64 8.94 3.62 9 .90
8000 2.62 8.92 3.60 9.90
9000 2.56 8.36 3.55 9.85

10000 1 2.50 8 .80 3.50 9.80

F ig . 6 .5 C alculated  Data o f A ddition Gain due to  Frequency S h if tin g .
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F ig . 6 .7  Photo of Room I

F ig .  6 ,8  P h o to  o f  Room I I
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