
 







 



 

𝐸𝑖𝑛𝑡𝑒𝑟𝑠𝑎𝑖𝑠𝑜𝑛 = 𝑃𝑠𝑢𝑟𝑝𝑙𝑢𝑠_𝑚𝑜𝑦 ∙ 𝑡 = 7.5 𝑘𝑊 ∙ 24ℎ ∙ 60𝑗𝑜𝑢𝑟𝑠 = 10.8 𝑀𝑊ℎ 

 

𝐸𝑏𝑎𝑡𝑡𝑒𝑟𝑖𝑒 = 𝑈 ∙ 𝐴ℎ = 12 𝑉 ∙ 225 𝐴ℎ = 2.7 𝑘𝑊ℎ
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𝑛𝑏𝑎𝑡𝑡𝑒𝑟𝑖𝑒 =
𝐸𝑖𝑛𝑡𝑒𝑟𝑠𝑎𝑖𝑠𝑜𝑛
𝐸𝑏𝑎𝑡𝑡𝑒𝑟𝑖𝑒

=
10.8 𝑀𝑊ℎ

2.7 𝑘𝑊ℎ
= 4000 𝑏𝑎𝑡𝑡𝑒𝑟𝑖𝑒𝑠

 
𝑝𝑟𝑖𝑥 𝑡𝑜𝑡𝑎𝑙𝑒 = 𝑛𝑏𝑎𝑡𝑡𝑒𝑟𝑖𝑒 ∙ 300 𝑓𝑟𝑠 = 1,2 𝑚𝑖𝑙𝑙𝑖𝑜𝑛𝑠 𝑓𝑟𝑠

 

 

𝑄 = 𝑚 ∙ 𝑐 ∙  ∆𝑇 → 𝑚 =
𝑄𝑖𝑛𝑡𝑒𝑟𝑠𝑎𝑖𝑠𝑜𝑛
(𝑐 ∙  ∆𝑇)
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𝑉𝑏𝑎𝑟𝑟𝑎𝑔𝑒 = 𝑃𝑠𝑢𝑟𝑝𝑙𝑢𝑠_𝑚𝑜𝑦 ∙ 1
𝑙𝑖𝑡𝑟𝑒

𝑠 ∙ 𝑘𝑊
 ∙ 3600𝑠 ∙ 24ℎ ∙ 60 𝑗 =  

 𝑉𝑏𝑎𝑟𝑟𝑎𝑔𝑒 = 7.5 𝑘𝑊 ∙ 0.001
𝑚3

𝑠 ∙ 𝑘𝑊
 ∙ 3600𝑠 ∙ 24ℎ ∙ 60 𝑗 = 38′880 𝑚3
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𝑄𝑠𝑎𝑖𝑠𝑜𝑛 = �̇�𝑒𝑎𝑢 ∙ 𝑡 ∙ 𝑛𝑛𝑢𝑖𝑡é𝑒𝑠 ∙ 𝑐𝑒𝑎𝑢 ∙  ∆𝑇 = 

𝑄𝑠𝑎𝑖𝑠𝑜𝑛 = 60
𝑙𝑖𝑡𝑟𝑒𝑠

𝑗𝑜𝑢𝑟
 ∙ 120 𝑗𝑜𝑢𝑟𝑠 ∙ 10 𝑛𝑢𝑖𝑡é𝑒𝑠 ∙ 4187

𝐽

𝑘𝑔
 ∙ (20 − 5)°𝐶 = 

𝑄𝑠𝑎𝑖𝑠𝑜𝑛 = 4522 𝑀𝐽 = 1256 𝑘𝑊ℎ =  157 𝑙𝑡 𝑚𝑎𝑧𝑜𝑢𝑡  
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𝑃𝑑é𝑝𝑒𝑟𝑑𝑖𝑡𝑖𝑜𝑛 = �̇� ∙ 𝑐 ∙  ∆𝑇 = 𝑞𝑣 ∙  𝜌𝑎𝑖𝑟 ∙ 𝑐𝑎𝑖𝑟 ∙ (𝑇𝑠𝑜𝑟𝑡𝑎𝑛𝑡 − 𝑇𝑒𝑛𝑡𝑟𝑎𝑛𝑡)

𝑃𝑑é𝑝𝑒𝑟𝑑𝑖𝑡𝑖𝑜𝑛 = 13 𝑘𝑊

𝑄𝑠𝑎𝑖𝑠𝑜𝑛 =  13𝑘𝑊 ∙ 1200ℎ = 15′600 𝑘𝑊ℎ = 1900 𝑙𝑚𝑎𝑧𝑜𝑢𝑡

𝑞𝑣𝑣𝑖𝑡𝑒𝑠𝑠𝑒1 = 1500
𝑚3

ℎ
, 𝑞𝑣𝑣𝑖𝑡𝑒𝑠𝑠𝑒2 = 3000

𝑚3

ℎ
  

𝜌𝑎𝑖𝑟 = 1.3
𝑘𝑔

𝑚3
,  𝑐𝑎𝑖𝑟 = 1000

𝐽

𝑘𝑔 ∙ 𝐾
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𝑄𝑔𝑎𝑖𝑛 = 𝛥𝑣𝑖𝑡𝑒𝑠𝑠𝑒2→1 == 15
′600 𝑘𝑊ℎ = 1900 𝑙𝑚𝑎𝑧𝑜𝑢𝑡

𝐸𝑔𝑎𝑖𝑛 = 3% ∙
1500𝑘𝑊ℎ

7𝑗 ∙ 24ℎ
∙ 1200ℎ = 321 𝑘𝑊ℎ = 146 𝑙𝑑𝑖𝑒𝑠𝑒𝑙

 



𝑄𝑔𝑎𝑖𝑛 = �̇� ∙ 𝑐 ∙  ∆𝑇 ∙ 𝑡𝑂𝑁 = 𝑞𝑣 ∙  𝜌𝑎𝑖𝑟 ∙ 𝑐𝑎𝑖𝑟 ∙ 5°𝐶 ∙ 1200ℎ

𝑄𝑔𝑎𝑖𝑛 = 2.7 𝑘𝑊 ∙ 1200ℎ = 3240 𝑘𝑊ℎ = 405 𝑙𝑚𝑎𝑧𝑜𝑢𝑡

 

𝑄𝑔𝑎𝑖𝑛 = �̇� ∙ 𝑐 ∙  ∆𝑇 ∙ 𝑡𝑂𝑁 = 𝑞𝑣 ∙  𝜌𝑎𝑖𝑟 ∙ 𝑐𝑎𝑖𝑟 ∙ 15°𝐶 ∙ 1200ℎ

𝑄𝑔𝑎𝑖𝑛 = 8.125 𝑘𝑊 ∙ 1200ℎ = 9750 𝑘𝑊ℎ = 1219 𝑙𝑚𝑎𝑧𝑜𝑢𝑡 

 

𝑄𝑔𝑎𝑖𝑛 =
𝑄𝑝𝑒𝑟𝑡𝑒𝑠
𝐻𝑠𝑎𝑖𝑠𝑜𝑛

∙ 𝐻𝑗𝑜𝑢𝑟 ∙ 120𝑗 =
15′600 𝑘𝑊ℎ

1200 ℎ
∙ 1ℎ ∙ 120𝑗 = 1560 𝑘𝑊ℎ

𝑄𝑔𝑎𝑖𝑛 = 1560 𝑘𝑊ℎ = 195 𝑙𝑚𝑎𝑧𝑜𝑢𝑡 



 

 



 

 

 

�̇�𝑑𝑖𝑠𝑝𝑜𝑛𝑖𝑏𝑙𝑒 = �̇� ∙ 𝑐 ∙  ∆𝑇 = 𝑞𝑣 ∙  𝜌𝑔𝑎𝑧 ∙ 𝑐𝑔𝑎𝑧 ∙ (𝑇600°𝐶 − 𝑇60°𝐶) = 105 𝑘𝑊

𝑞𝑣𝑔𝑎𝑧 = 540
𝑚3

ℎ
 

𝜌𝑔𝑎𝑧 ≅ 𝜌𝑎𝑖𝑟  ≅ 1.3
𝑘𝑔

𝑚3
,  𝑐𝑔𝑎𝑧 ≅ 𝜌𝑎𝑖𝑟  ≅ 1000

𝐽

𝑘𝑔 ∙ 𝐾

𝜂é𝑐ℎ𝑎𝑛𝑔𝑒𝑢𝑟 =
𝑃𝑟é𝑐𝑢𝑝é𝑟𝑎𝑡𝑖𝑜𝑛

𝑃𝑑𝑖𝑠𝑝𝑜𝑛𝑖𝑏𝑙𝑒
=
23

105
 𝑘𝑊 = 21.9 % 

         𝑟𝑎𝑡𝑖𝑜𝑔𝑎𝑖𝑛 =
𝐸𝑟é𝑐𝑢𝑝é𝑟é𝑒
𝐸é𝑙𝑒𝑐𝑡𝑟𝑖𝑞𝑢𝑒

=
23 𝑘𝑊

32 𝑘𝑊
= 0.72



𝑄𝑔𝑎𝑖𝑛 = 𝑟𝑎𝑡𝑖𝑜𝑔𝑎𝑖𝑛 ∙ 𝐸ℎ𝑖𝑣𝑒𝑟 = 0.72 ∙ 11 𝑀𝑊ℎ

𝑄𝑔𝑎𝑖𝑛 = 7900 𝑘𝑊ℎ = 988 𝑙𝑚𝑎𝑧𝑜𝑢𝑡



 

𝑄𝑔𝑎𝑖𝑛 = 𝑟𝑎𝑡𝑖𝑜 ∗ 𝐸ℎ𝑖𝑣𝑒𝑟 = 1 ∙ 11 𝑀𝑊ℎ = 1375 𝑙𝑚𝑎𝑧𝑜𝑢𝑡



 

 

 

 

 











 

 

 



AUTOMATE PRINCIPAL
SUR PC INDUSTRIEL

Ethernet

ANTENNE

INTERFACE DÉPORTÉ
(TABLEAU)

INTERFACE DÉPORTÉ
(CHAUFFAGE)

ANTENNE
INTERFACE DÉPORTÉ

ANTENNE
INTERFACE DÉPORTÉ

INTERFACE DÉPORTÉ

TURBINE

BARRAGE

RESERVOIR

HÔTEL

ANTENNE

FIREWALL

SWITCH 
AUTOMATION

INTERFACE DÉPORTÉ

DÉPENDANCE

ANTENNE



 



TUNNEL VPN

300 Mbps

VENTHÔNE

RD CARBON

WEISSHORN

LAN
INTERNET

CLIENT VPN ANYWHERE

HÔTEL

SWISSCOM ADSL

64 Mbps> 20 Mbps

< 5 Mbps

FIREWALL

STANDBY
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