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𝜀
37,700 
(10.5)

𝐶 𝐶 =  0.0039 ∙ 𝑇 +  3.455

𝜌
5

𝜌 =  −0.0026 ∙ 𝑇2 − 0.4407 ∙ 𝑇
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𝑡 > 𝑡𝑅
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𝐹𝑐𝑦𝑐 =  
𝜂𝑜𝑣𝑒𝑟𝑎𝑙𝑙
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𝐿(𝑇)

𝑛(𝑇𝑖)
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𝑁𝑏𝑖𝑛𝑠
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𝐿(𝑇𝑖) ∙ 𝑛(𝑇𝑖)
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𝑞̇𝐸𝑙𝑒𝑐

𝑄𝐸𝑙𝑒𝑐 = 𝑡𝐴𝑛𝑛𝑢𝑎𝑙 ∙ 𝑞̇𝐸𝑙𝑒𝑐

𝑄𝐵𝑜𝑖𝑙𝑒𝑟 = ∑
𝐿(𝑇𝑖) ∙ 𝑛(𝑇𝑖)
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𝑖 = 1

𝑄𝑆𝑎𝑣𝑖𝑛𝑔𝑠 = 𝑄𝐺𝐴𝐻𝑃 − 𝑄𝐵𝑜𝑖𝑙𝑒𝑟

𝜀

𝑆𝐺𝑎𝑠 = 𝜀 ∙ 𝑄𝑆𝑎𝑣𝑖𝑛𝑔𝑠

𝛽𝑔𝑎𝑠 𝛽𝐸𝑙𝑒𝑐 ,

𝑆𝐶𝑜𝑠𝑡 = 𝛽𝑔𝑎𝑠 ∙ 𝑆𝐺𝑎𝑠 − 𝛽𝐸𝑙𝑒𝑐 ∙ 𝑄𝐸𝑙𝑒𝑐

𝐸𝐹𝐺𝑎𝑠 𝐸𝐹𝐸𝑙𝑒𝑐

𝑆𝐶𝑎𝑟𝑏𝑜𝑛 = 𝐸𝐹𝐺𝑎𝑠 ∙ 𝑆𝐺𝑎𝑠 − 𝐸𝐹𝐸𝑙𝑒𝑐 ∙ 𝑄𝐸𝑙𝑒𝑐
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Boiler replacement space heating  



Boiler replacement DHW  

 

 

 



DHW Pre-heat 
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𝑡𝑅 = 8.14 𝛼

𝐹𝑐𝑦𝑐(𝑡𝑐𝑦𝑐) = 1 −
3.35

𝑡𝑐𝑦𝑐
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1
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𝑘𝑊ℎ
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𝑔 𝐶𝑂2𝑒

𝑘𝑊ℎ

1 𝑘𝑊ℎ ∙ (
180 𝑔 𝑒𝐶𝑂2

𝑘𝑊ℎ
) ∙ (
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0.57
) = 316 𝑔 𝐶𝑂2𝑒

1 𝑘𝑊ℎ ∙ (
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 𝜂(𝑇),

 𝑞̇(𝑇),

 𝐿(𝑇),

 𝑛(𝑇𝑖)

 

−25.5 < 𝑇 < 20.8: 𝜂(𝑇) = 2.101 ∙ 10−5 ∙ 𝑇4  −  1.137 ∙ 10−3 ∙ 𝑇3  −  3.122 ∙ 10−2 ∙ 𝑇2  +  2.022 ∙ 𝑇 
+  1.138 ∙ 102

𝑇 < −25.5: 𝜂(𝑇) = 𝜂(−25.5)

𝑇 > 20.8: 𝜂(𝑇) = 𝜂(20.8)

−24.2 < 𝑇 < 25.7 𝑞̇(𝑇) = 8.240 ∙ 10−6 ∙ 𝑇4  −  2.981 ∙ 10−4 ∙ 𝑇3  −  9.630 ∙ 10−3 ∙ 𝑇2  +  5.383 ∙
10−1 ∙ 𝑇 +  3.124 ∙ 101

𝑇 < −24.2: 𝑞̇(𝑇) = 𝜂(−24.2)

𝑇 > 25.7: 𝑞̇(𝑇) = 𝜂(25.7)

 



 

 

𝑇𝑖 𝐿(𝑇𝑖) 𝑛(𝑇𝑖) 𝜂(𝑇𝑖) 𝑞̇(𝑇𝑖) 𝐿(𝑇𝑖) ∙ 𝑛(𝑇𝑖) 𝐿(𝑇𝑖) ∙ 𝑛(𝑇𝑖)

𝜂𝐵𝑜𝑖𝑙𝑒𝑟

𝐿(𝑇𝑖) ∙ 𝑛(𝑇𝑖)

𝜂(𝑇𝑖)
(

𝐿(𝑇𝑖)

𝑞̇(𝑇𝑖)
) ∙ 𝑛(𝑇𝑖)





𝜂 =
297,598 𝑘𝑊ℎ

239,573 𝑘𝑊ℎ
∙ 100% = 124%

𝑄𝑆𝑎𝑣𝑖𝑛𝑔𝑠 = 338,179 𝑘𝑊ℎ − 239,573 𝑘𝑊ℎ = 98,606 𝑘𝑊ℎ (𝑡ℎ𝑒𝑟𝑚𝑎𝑙)

98,606 𝑘𝑊ℎ

338,179 𝑘𝑊ℎ
∙ 100% = 29%

𝑆𝐺𝑎𝑠 = (
1 𝑚3

10.5 𝑘𝑊ℎ
) ∙ 98,606 𝑘𝑊ℎ = 9,391 𝑚3

𝑄𝐸𝑙𝑒𝑐 = 8,760 ℎ𝑜𝑢𝑟𝑠 ∙ 1.06 𝑘𝑊 =  9,286 𝑘𝑊ℎ (𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑎𝑙)

𝑆𝐶𝑜𝑠𝑡 = 9,391 𝑚3 ∙ (0.30
$

𝑚3
) − 9,286 𝑘𝑊ℎ ∙ (0.14

$

𝑘𝑊ℎ
) = 2,817$ − 1,114$ = 1,517$

𝑆𝐶𝑎𝑟𝑏𝑜𝑛 = 9,391 𝑚3 ∙ (1.89 
𝑘𝑔 𝑒𝐶𝑂2

𝑚3
) − 9,286 𝑘𝑊ℎ ∙ (0.159

𝑘𝑔 𝑒𝐶𝑂2

𝑘𝑊ℎ
)

= 17,749 𝑘𝑔 𝐶𝑂2𝑒 − 1,476 𝑘𝑔 𝐶𝑂2𝑒 

= 16,273 𝑘𝑔 𝐶𝑂2𝑒
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