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• 31% of the malfunctions come from 

the secondary side

• Usually, the network undergoes the 

secondary side operation

• The DHC network in city centers are 

often connected to old buildings with 

old and not suitable systems.
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Usually, the DHC network operator only

owns the primary side (including the heat

exchanger and the secondary supply

temperature sensor)

The DHC operator is generally not

responsible for operation and

maintenance of the secondary side

The operator has often limited knowledge

of the equipment and how it operates on

the secondary side
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For billing purpose only exchanged

power through the heat exchanger is

legally mandatory. Usually, this data is

measured through an energy meter (Two

temperature sensors and one flow rate

sensor)

Hence the secondary side data are

limited which prevents DHC operators

from determining whether there are any

malfunctions on the building side
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𝑇𝑜𝑡𝑎𝑙 𝑇𝑎𝑟𝑖𝑓𝑓 = 𝐹𝑖𝑥𝑒𝑑 𝑇𝑎𝑟𝑖𝑓𝑓 + 𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒 𝑇𝑎𝑟𝑖𝑓𝑓
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Subscription Energy consumption

The actual classic heat tariff model is only

impacted by the consumption not by the

secondary side performance.

For customers, the refurbishment of the

equipment will not impact directly the bill.
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𝑇𝑜𝑡𝑎𝑙 𝑇𝑎𝑟𝑖𝑓𝑓 = 𝐹𝑖𝑥𝑒𝑑 𝑇𝑎𝑟𝑖𝑓𝑓 + 𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒 𝑇𝑎𝑟𝑖𝑓𝑓 + 𝐼𝑛𝑐𝑒𝑛𝑡𝑖𝑣𝑒 𝑇𝑎𝑟𝑖𝑓𝑓

𝐹𝑐𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛 + 𝐹𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝑇𝑀𝑊ℎ + 𝑇𝑚3 𝐼𝑇° + 𝐼𝑤𝑎𝑠𝑡𝑒ℎ𝑒𝑎𝑡

• 𝐹𝑐𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛 : cost depending 

on the distance between 

the heat generation site and 

the customer

• 𝐹𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦 : cost depending 

on the installed power

• 𝑇𝑀𝑊ℎ : cost of the 

energy consumed

• 𝑻𝒎𝟑 : cost of the water 

volume passing 

through the 

substation

• 𝑰𝑻° : Incentive for 

reducing return 

temperature

• 𝑰𝒘𝒂𝒔𝒕𝒆𝒉𝒆𝒂𝒕 : Incentive  

for the customer to 

make use of waste 

heat

1. Introduction
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How does the secondary side (building side) work?
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2. Design of the building side’s hydronic systems
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Constructive 

period
Initial state After renovation

Before 1948 80/60 60/40

1948 - 1974 80/60 50/35

1975-1989 80/60 60/40

After 1990 70/50 60/40

0

10

20

30

40

50

60

70

80

90

100

-10 -5 0 5 10 15 20 25

S
E

C
O

N
D

A
R

Y
 S

U
P

P
L
Y

 T
E

M
P

E
R

A
T

U
R

E
 

(°
C

)

OUTSIDE TEMPERATURE (°C)

Radiators high temperature Radiators low temperature

Heating floors

Evolution of temperature regime of radiators 

(𝑇𝑖𝑛/𝑇𝑜𝑢𝑡 at 𝑇𝑜𝑢𝑡 = −7°C)

ሶ𝑄 = 𝑈𝐴
𝑇𝑖𝑛 + 𝑇𝑜𝑢𝑡

2
− 𝑇𝑖𝑛𝑠𝑖𝑑𝑒

𝑛

𝑇𝑖𝑛 𝑇𝑜𝑢𝑡

2.1 Emitters
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Three-way valves with constant mass 

flow rate pump

Three-way valves with variable mass 

flow rate pump
Two-way valves with variable mass 

flow rate pump

𝑇𝑚𝑖𝑥 =
𝑇1 ሶ𝑚1 + 𝑇2 ሶ𝑚2

ሶ𝑚𝑡𝑜𝑡
, ሶ𝑚1 + ሶ𝑚2 = ሶ𝑚𝑡𝑜𝑡

2.2 Valves and pumps

11
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Variable flow rate pump curve
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2.2 Valves and pumps
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With V3V, a part of flow rate at the

supply temperature is bypassed

increasing the return temperature

(the flow rate is design at the

maximum demand)

The configuration with a V2V (or

thermostatic valves) is the most

performing one
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2.2 Valves and pumps

With V3V, a part of flow rate at the

supply temperature is bypassed

increasing the return temperature

(the flow rate is design at the

maximum demand)

The configuration with a V2V (or

thermostatic valves) is the most

performing one
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2.3 DHW 
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With a DHW tank, the secondary return

temperature is higher (no direct connection

with the cold water)

The configuration without a tank is the most

performing one

2.3 DHW 
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2.4 Substation configuration
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3. Conclusion
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𝑇𝑜𝑡𝑎𝑙 𝑇𝑎𝑟𝑖𝑓𝑓 = 𝐹𝑖𝑥𝑒𝑑 𝑇𝑎𝑟𝑖𝑓𝑓 + 𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒 𝑇𝑎𝑟𝑖𝑓𝑓 + 𝐼𝑛𝑐𝑒𝑛𝑡𝑖𝑣𝑒 𝑇𝑎𝑟𝑖𝑓𝑓

𝐹𝑐𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛 + 𝐹𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝑇𝑀𝑊ℎ + 𝑇𝑚3 𝐼𝑇° + 𝐼𝑤𝑎𝑠𝑡𝑒ℎ𝑒𝑎𝑡

• 𝐹𝑐𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛 : cost depending 

on the distance between 

the heat generation site and 

the customer

• 𝐹𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦 : cost depending 

on the installed power

• 𝑇𝑀𝑊ℎ : cost of the 

energy consumed

• 𝑻𝒎𝟑 : cost of the water 

volume passing 

through the 

substation

• 𝑰𝑻° : Incentive for 

reducing return 

temperature

• 𝑰𝒘𝒂𝒔𝒕𝒆𝒉𝒆𝒂𝒕 : Incentive  

for the customer to 

make use of waste 

heat

3. Conclusion
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