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energy saving. A microcontroller coordinates devices and 
sensors to optimize the operation of the system to generate 
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environment, selecting poWer source, determining the energy 
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poses. 

28 Claims, 28 Drawing Sheets 

41 4O 

a 
‘mammalian: 

1O 

30 

221 



US. Patent Jun. 5, 2012 Sheet 1 0f 28 US 8,194,061 B2 

HNN 
om 

/0/0/0/O/O O F/O/O 0 O 0 O 

0 

0 

:10. 



US. Patent Jun. 5, 2012 Sheet 2 0f 28 US 8,194,061 B2 

WIHI" 



US. Patent Jun. 5, 2012 Sheet 3 0f 28 US 8,194,061 B2 

. Mme} So . 2. $.22, a? a? 2mm 

00 



US. Patent Jun. 5, 2012 Sheet 4 0f 28 US 8,194,061 B2 

: - 5; 

C: N!) , 

5 

2 +51 
1’ WHAAN) 





US. Patent Jun. 5, 2012 Sheet 6 0f 28 US 8,194,061 B2 

HHN 

dvwuwwm 



US. Patent Jun. 5, 2012 Sheet 7 0f 28 US 8,194,061 B2 

211 

40 





US. Patent Jun. 5, 2012 Sheet 9 0f 28 US 8,194,061 B2 

.EZD BNHZ OH 

HNN MOHDmHmHwHQ 
HNN MOEDMZMEMHQ 
HNN mOBDmEMHwHQ 

MOBOHZZOO MQUMéO 
:N 

QHZAFH 250m MHHZEO 







US. Patent Jun. 5, 2012 Sheet 12 0f 28 US 8,194,061 B2 

LED 

FIG. 7 





US. Patent Jun. 5, 2012 Sheet 14 0f 28 US 8,194,061 B2 

4a .UHH 

Him 2 0 

$233 2.5: 
88 as? 8% s8 8% 8a 202.20 mEmcww 053623 E9... wmEEmw Q2 



US. Patent Jun. 5, 2012 Sheet 15 0128 US 8,194,061 B2 

gm =2“ 0 

#6286 9:23 2.500622 E9; wmEEmm n=< 





US. Patent Jun. 5, 2012 Sheet 17 0128 US 8,194,061 B2 

samos Two Sample Windows (1000-2000 & 4000-5000) FIG. 11 
E 
:12 
2 
§ 
‘E 
8 

0906 0904 0902 
O9 _. _ ,. _ . , 

0-898 ' ' 0896 1: - - 0894 

0892 
SHOA 





US. Patent Jun. 5, 2012 Sheet 19 0f 28 US 8,194,061 B2 

mg .Uwh 
_oo wm> vm Ewmowomm<NwEwN 00> 

m3 








































