Experience the changes…

TGT.. SERIES
EXPANSION TANKS
FOR HEATING, COOLING,
SOLAR ENERGY AND
DOMESTIC WATER PRESSURE BOOSTING SYSTEMS
www.tanpera.com

WHERE WE ARE…
TGT.. Series Expansion Tanks

In All Building, Industry and
Infrastructure Applications,
For compensating the
expansion/contraction of water
due to temperature changes,
In Heating,
Cooling,
Solar energy and
Domestic hot water
systems

For reducing the number of switches in the system and
for damping pressure shocks
In Pressure Boosting,
Water transfer and water supply systems

Tanpera Expansion Tanks
Various capacities
from 24 liters to 5000 liters
Replaceable bladder
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We reserve the right to make changes in technical information.

GENERAL FEATURES
TGT.. Series Expansion Tanks

In closed heating and cooling systems, it is suitable
for use as expansion tank to compensate for the
increase and decrease in the volume of the water
due to the temperature variation.
It is suitable for use as pressure storage and
shock damping tank in booster sets. In this way,
by reducing the number of system switching, the
energy consumption decreases and the comfort level
increases. At the same time, shocks and pressure
fluctuations in the system can be dampened.
It is presented for our customers in various
capacities from 24 liters to 5000 liters.
Produced as standard 10 bar and 16 bar
operating pressure.
It is suitable for use at water temperatures
between -10°C and +100°C.
The replaceable bladder is made from odorless and
hygienic EPDM material.
It is ready to be installed in the system with the
connection pipe with drain plug, dimensioned
according to the tank volume.
To monitor the gas pressure, there is a impact
protected pressure gauge on the tanks over
100 liters.
Before delivery, the tanks are tested under pressure
1,5 times higher than the operating pressure.
We reserve the right to make changes in technical information.
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EXPANSION TANK
WHY?
TGT.. Series Expansion Tanks

Closed-loop hot water, chilled water and solar energy systems, and also pressure boosting
and domestic hot water systems, must be maintained at a correct pressure and protected from
pressure shocks in order to operate properly and safely.
The TANPERA - TGT Series expansion tank is the simplest and best solution for this.
Can function as both expansion and shock absorption vessel.
In heating and cooling systems if the pressure drops below the atmospheric pressure, this may cause airenterance into the system. Due to this air in the system water flow may be blocked, and undesirable deposits may
occur in the installation as a result of oxygen corrosion. In addition, air can cause cavitation, especially in lowheight systems, at pumps and control equipments. For this reason, it is very important that the closed-loop systems
are kept under a certain static pressure during operation. This may be possible by compensating for fluctuations in
the amount of water between the maximum and minimum water temperatures.
In an expansion tank, there are water and gas (air) chambers separated by a membrane. In this way, the gas is
prevented from penetrating into the water. The water side is connected to the system and the gas is filled in the
tank at a certain pressure. The pressure of the gas cushion is adjusted when there is no water in the tank, and this
pressure balances the water pressure at the system. When the water heats up and expands, the excess water
enters into the tank and the gas pressure on the other side of the membrane rises. When the system cools down,
water volume decreases and water gets out of the tank. Gas pressure in the tank drops. In other words, since the
gas side is compressible, it balances the pressure variation caused by the thermal expansion or contraction of the
water side and absorbs shocks that sudden pressure fluctuations (water hammer) will create.
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In pressure booster sets, the expansion tank functions as a pressurized water storage and is used to limit
the number of pump switches. The difference between the amount of water instantaneously discharged by the
pump and the amount of water consumed is stored in the tank or used from the tank. The pre-charged pressure
in the tank is adjusted so that it will be slightly below the cut-in pressure of the pump. When the water pressure
drops to the cut-in level due to consumption, the pump starts to operate and supplies water to the system. When
consumption is cut off, the pump continues to operate until the gas pressure in the tank is raised to the cut-out
pressure and stores some amount of pressurized water in the tank. When the consumption starts again, the water
in the tank is used until the gas pressure drops to the cut-in pressure of the booster set, then the pump starts. In
this way, the number of pump switches is reduced depending on the pressurized water accumulation capacity of
the tank, and becomes independent from the start/end frequency of use. In addition, the pressure fluctuations that
occur during the cut-in/cut-out of the pumps are also absorbed to provide a safe and comfortable operation.
There is no need to control the number of pump switches in frequency-controlled booster sets, which adjusts the
pump speed, and thus the flow, according to the amount of consumption. Because the pump continues to run at
the minimum speed for a preset period of time after the usage is interrupted, and if the usage starts again during
this period, the pump increases the flow accordingly. In such systems, the expansion tank is used not to adjust the
number of switches, but to increase the safety and comfort of use by absorbing the water hammers and pressure
fluctuations in the system. For this reason, a tank with a much smaller volume is sufficient. Likewise, in water
supply and transfer systems expansion tanks are used to prevent system equipment from being damaged by water
hammers and excessive pressure fluctuations.
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DETERMINING THE
CAPACITY
TGT.. Series Expansion Tanks

Heating Systems
In a heating system, the expansion in the water when it is heated from the coldest initial filling temperature
to the operating temperature, must be absorbed by an expansion tank. By this way, during the warm-up and
cooling cycles, the system pressure is prevented from exceeding the limits of the component with the lowest
pressure resistance.
When calculating the capacity of the required expansion tank, the following parameters related with the
system must first be determined.
Static Height: Hst (m)
The height of the column of water between the uppermost part
of the heating circuit and the expansion vessel.
Static Height Pressure: Pst (bar) = Hst / 10,2

Terminal
Unit

Steel radiator

0,012
0,010
0,014

Fan - Coil

0,008

Floor heating

0,023

Cast iron radiator
Panel radiator

Pressure Margin: Pp ~ 0,3 bar
To prevent water vaporazing and/or to exclude air from the
system at the highest point.
Initial Gas Pressure: Pög (bar) = Pst + Pp
Pre-charged gas pressure in the tank when the system is cold.
The minimum value should be 0,7 bar.

Volume Factor
(liter/kCal/h)

Table 1

Final System Design Pressureı: Pi (bar)
The pressure occuring at the expansion vessel at the maximum design temperature, when the pump is not
running. If the tank is at the lowest point of the system and on the suction side of the pump, this value is
calculated by taking the component having the lowest working pressure and from this deducting the safety
valve lifting pressure margin (~ 0.5 bar).
Total System Volume: Vs (liters)
To calculate this, Table-1 can be used as an approximate method according to the type of heating terminal
units in the system. Here an approximate value in liters can be found, by multiplying the total heating capacity
of the system in kCal/h by the factor in the table. However, if the system contains more different equipment
such as air handling unit etc. and/or is a widespread system with long pipelines it is recommended to make a
more precise calculation. This can be done by calculating the total water volume of the pipes with the help of
Table-2 and taking the equipment water volumes (such as boiler, radiator etc.) from the catalogues.
Expansion Factor: e
The expansion percentage of the water in the
system between the initial and final temperatures. It
can be taken from Table-3. The initial temperature
can be taken as 4°C, and the final temperature can
be taken as the average flow water temperature.
The following calculations can be made from these
parameters and assumptions.
Design Acceptance Factor: a = 1 -((Pög +1)/(Pi +1))
Expansion Volume: Vg (liters) = Vs . e
Total Vessel Volume: Vt (liters) = Vg / a
Selected Vessel Volume: Vs (liters) > Vt . 1,1
A tank that meets at least this capacity is selected
from the table on page 8. More than one tank can be
selected for parallel use in the system if necessary.

Example Calculation
Let's choose an expansion tank for a central heating system
having a 550.000 kCal/h capacity boiler. The system has
40 m static height (HSt) and the tank is located at the lowest
point of the system and at the suction side of the pump. The
inlet/outlet water temperatures are 80/60°C. The terminal
units are panel radiators. The working pressure of the
weakest equipment is 6 bar.
Pst = 40 / 10,2 = 3,92 bar
Pög = 3,92 + 0,3 = 4,22 bar
Pi = 6 - 0,5 = 5,5 bar
Vs = 550.000 x 0,01 = 5500 liters (Table 1)
e = %2,28 (Table 3)
a = 1 - ( (4,22 + 1) / (5,5 + 1) ) = 0,2
Vg = 5500 x %2,28 = 126 liters
Vt = 126 / 0,2 = 630 liters
Vs = 630 x 1,1 = 693 liters
Selected tank: TANPERA-TGT 750/10 with 750 liters
capacity. In addition, a safety valve with 6 bar lifting pressure
should be selected.
We reserve the right to make changes in technical information.
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DETERMINING THE
CAPACITY
TGT.. Series Expansion Tanks

Chilled Water Systems
In contrary to heating systems, in chilled water systems, the volume of water in the system decreases when
cooled from the initial filling temperature to the operating temperature. If water at this amount is not added to
the system by an expansion tank, air may enter from the weak points, causing corrosion and other damages
in the system.
Pipe
When calculating the capacity of the required expansion tank for a chilled water
sytem, the following parameters related with the system must first be determined. Diameter
(inches)
1/2"
Static Height: Hst (m)
The height of the column of water between the uppermost part of the circuit and
3/4"
the expansion vessel.
Static Height Pressure: Pst (bar) = Hst / 10,2
Initial Gas Pressure: Pög (bar) = Pst
Pre-charged gas pressure in the tank before the system is operated.
Final System Design Pressure: Pi (bar)
The pressure occuring at the expansion vessel when the system is filled with
water and the pump is not running. If the tank is at the lowest point of the
system and on the suction side of the pump, this value must not be higher than
the figure calculated, by taking the component having the lowest working
pressure and from this deducting the safety valve lifting pressure margin
(~ 0.5 bar).

1"
1 1/4"
1 1/2"
2"
2 1/2"
3"
4"
5"
6"
8"
10"
12"

Water
volume
(l/m)

0,2
0,3
0,5
0,8
1,3
2,1
3,1
4,8
8,3
13,0
18,8
32,4
51,1
72,8

Total System Volume: Vs (liters)
Since the chilled water systems are generally contain equipments such as air
Table 2
handling units etc. and large diameter pipes it is recommended to make a more
precise calculation. This can be done by calculating the total water volume of the pipes with the help of
Table-2 and taking the equipment water volumes (such as chiller, fan-coil etc.) from the catalogues.
Expansion Factor: e
The contraction percentage of the water in the
system between the initial and final temperatures.
It can be taken from Table-3. The initial temperature
can be taken as 30°C, and the final temperature can
be taken as the average flow water temperature.
The following calculations can be made from these
parameters and assumptions.
Design Acceptance Factor: a = 1 -((Pög+1)/(Pi +1))
Contraction Volume: Vb (liters) = Vs . e
Total Vessel Volume: Vt (liters) = Vb / a
Selected Vessel Volume: Vs (liters) > Vt . 1,1

Example Calculation
Let's choose an expansion tank for a chilled water system
containing 10.000 liters (Vs) water volume. The system
has 25 m static height (Hst ) and the tank is located at the
lowest point of the system and at the suction side of the
pump. The inlet/outlet water temperatures are 6/12°C.
The working pressure of the weakest equipment is 6 bar.
Pst = Pög = 25 / 10,2 = 2,45 bar
Pi = 6 - 0,5 = 5,5 bar
e = %0,415 (Table 3)
a = 1 - ( (2,45 + 1) / (5,5 + 1) ) = 0,47
Vb = 10.000 x %0,415 = 42 liters
Vt = 42 / 0,47 = 90 liters
Vs = 90 x 1,1 = 100 liters
Selected tank: TANPERA-TGT 100/10 with 100 liters
capacity. In addition, a safety valve with 6 bar lifting
pressure should be selected.

A tank that meets at least this capacity is selected from the table on page 8.
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DETERMINING THE
CAPACITY
TGT.. Series Expansion Tanks

Domestic Hot Water Systems
In systems where domestic hot water is stored (storage water heaters, hot water storage tanks etc.),
when the water is not used, the expansion that occurs when the water is heated must be absorbed by an
expansion tank. Otherwise, the pressure rising in the system due to expansion may damage the system
components, especially the faucets.
When calculating the capacity of the required expansion tank, the following parameters related with the
system must first be determined.

0

Final temperature of water(°C)

Initial temperature of water (°C)

Table 3 – Expansion Percentages for Water (%)
Final System Design Pressure: Pi (bar)
System design pressure should be taken as the network pressure, if the system is directly connected to city
water main. If the system is pressurized by a booster set, cut-out pressure of the pump should be taken into
account.
Initial Gas Pressure: Pög (bar) = Pi
Pre-charged gas pressure in the tank when the system is cold The maximum value should be 5,5 bar.
Maximum System Pressure: Pmaks (bar)
The pressure occuring at the expansion vessel when water is heated and expand. If the tank is at the lowest
point of the system, this value is calculated by taking the component having the lowest working pressure and
from this deducting the safety valve lifting pressure margin (~ 0.5 bar).
Total System Volume: Vs (litre)
Since the water in the pipes will cool down when there is
no consumption, only the expansion of the water stored
in the water heater or the storage tank should be taken
into account.
Expansion Factor: e
The expansion percentage of the water in the system
between the initial and final temperatures. It can be
taken from Table-3. The initial temperature can be
taken as 4°C, and the final temperature can be taken as
the temperature at which the hot water is stored.
The following calculations can be made from these
parameters and assumptions.
Design Acceptance Factor: a = 1 -((Pög +1)/(Pmaks +1))
Expansion Volume: Vg (liter) = Vs . e
Total Vessel Volume: Vt (liter) = Vg / a
Selected Vessel Volume: Vs (liter) > Vt . 1,1
A tank that meets at least this capacity is selected from
the table on page 8.

Example Calculation
Let's choose an expansion tank for a domestic hot water
system, in which the water is stored at 60°C in a 2000
liters water heater. Water is pressurized by a booster
set having a 4 bar cut-out pressure. The working
pressure of the weakest equipment is 8 bar.
Pög = Pi = 4 bar
Pmaks = 8 - 0,5 = 7,5 bar
Vs = 2000 liters
e = %1,71 (Table 3)
a = 1 - ( (4 + 1) / (7,5 + 1) ) = 0,41
Vg = 2000 x %1,71 = 35 liters
Vt = 35 / 0,41 = 86 liters
Vtl = 86 x 1,1 = 95 liters
Selected tank: TANPERA-TGT 100/10 with 100 liters
capacity. In addition, a safety valve with 8 bar lifting
pressure should be selected.
We reserve the right to make changes in technical information.
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DETERMINING THE
CAPACITY
TGT.. Series Expansion Tanks

Pressure Booster Sets
The expansion tank capacity of a multi-pump pressure booster set controlled by pressure switches, can be
calculated in the following manner, provided that the pumps operate sequentially.
When calculating the capacity of the required expansion tank, the following parameters related with the
system must first be determined.
Pump Flowrate: Q (m3/h)
The pump flowrate at the cut-in (lower) pressure of the
pressure switch which controls the upper pressure range.

Hourly switching limits
at electric motors (S)
Nominal Motor Power (kW)

Pump Cut-out Pressure: Püst (bar)
The cut-out pressure of the pressure switch which controls
the upper pressure range.

_ 3,7
<

Pump Cut-in Pressure: Palt (bar)
The cut-in pressure of the pressure switch which controls the
upper pressure range.

15 - 18

3,7 - 7,5
7,5 - 15

S (l/h)

_ 60
<
_ 30
<
_ 20
<
_ 15
<
Table 4

Initial Gas Pressure: Pög (bar) = Palt . 0,9
Pre-charged gas pressure in the tank before the system
operation.
Maximum Permitted Number of Pump Switches: S (1/h)
According to the nominal power of the pump electric motor,
T
it can be taken from Table 4.
Total Pump Number: np (adet)
The number of pumps in the booster set, including stand-by
pumps.
The following calculations can be made from these
parameters and assumptions.
Design Acceptance Factor: a = 1- ((Palt + 1)/(Püst + 1))
Total Vessel Volume: Vt (liters) = (Q p. 1000) / (a . S . n p )
Selected Vessel Volume: Vs (liters) > Vt . 1,1
A tank at a design pressure compatible to the pump shut-off
pressure, that meets at least this capacity is selected from the
table on page 8.
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Example Calculation
Let's choose an expansion tank for a 3 pumps
(np ) pressure booster set. The nominal power
of the pump electric motors are 7,5 kW and
pump shut-off pressure is 9 bar. The cut-in
(Palt ) pressure of the pressure switch which
controls the upper pressure range is 6 bar and
cut-out pressure is 8 bar (Püst ). The pump
flowrate at the cut-in (6 bar) pressure is
23 m³/h.
S = 20 (Table-4)
a = 1 - ( (6 + 1) / (8 + 1) ) = 0,22
Vt = (23 x 1000) / (0,22 x 20 x 3) = 1742 liters
Vs = 1742 x 1,1 = 1916 liters
Selected tank: TANPERA-TGT 2000/10
with 2000 liters capacity

TECHNICAL SPECIFICATIONS and
INSTALLATION DIMENTIONS
TGT.. Series Expansion Tanks

Technical Specifications

Product Type Code

Capacity
: 100 – 5000 liters
Designated use
: Hot water not exceeding 100°C
Operating pressure* : 10 bar / 16 bar (50 and 24 liter tanks
only 8 bar)
Mounting position : Vertical (Horizontal mounting
alternative for only 50 liter tank available
Gas charge
: 4 bar dry air (optional nitrogen)
(1,5 bar for 50 and 24 liter tanks only)

TANPERA-TGT 1000/10
Expansion tank type code
Nominal capacity (liters)
Nominal operating pressure (bar)

(*) As special request expansion tank at 25 bar operating pressure
can also be delivered

Mounting Dimentions
OD
(mm)

H
(mm)

Connection
Port

Empty
Weight (kg)

TGT-24/8-küresel

24

360

330

1"

6

TGT-24/8

24

280

465

1"

6

TGT-50/8-yatay

50

380

590

1"

12

TGT-50/8

50

380

750

1"

12

TGT-100/10

100

460

970

1"

20

TGT-200/10

200

590

1120

1 1/4"

40

TGT-300/10

300

640

1230

1 1/4"

45

TGT-500/10

500

750

1500

1 1/4"

70

TGT-750/10

750

750

1900

2"

120

TGT-900/10

900

800

1950

2"

140

TGT-1000/10

1000

800

2180

2 1/2"

160

TGT-1250/10

1250

800

2400

2 1/2"

200

TGT-1500/10

1500

960

2400

2 1/2"

260

TGT-2000/10

2000

1100

2520

2 1/2"

400

TGT-2500/10

2500

1100

2800

2 1/2"

420

TGT-3000/10

3000

1200

2800

3"

450

TGT-4000/10

4000

1450

3180

3"

750

TGT-5000/10

5000

1450

3720

3"

880

TGT-100/16

100

460

970

1"

50

TGT-200/16

200

590

1120

1 1/4"

55

TGT-300/16

300

640

1230

1 1/4"

65

TGT-500/16

500

750

1500

1 1/4"

95

TGT-750/16

750

800

1900

2"

220

TGT-900/16

900

800

1950

2"

240

TGT-1000/16

1000

800

2180

2 1/2"

260

TGT-1250/16

1250

800

2400

2 1/2"

350

TGT-1500/16

1500

960

2400

2 1/2"

400

TGT-2000/16

2000

1100

2520

2 1/2"

530

TGT-2500/16

2500

1100

2800

2 1/2"

640

TGT-3000/16

3000

1200

2800

3"

770

TGT-4000/16

4000

1450

3180

3"

1000

TGT-5000/16

5000

1450

3720

3”

1200

D

We reserve the right to make changes in technical information.
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SUGGESTIONS FOR DESIGN,
INSTALLATION and OPERATION
TGT.. Series Expansion Tanks

At Heating Systems;
Unless otherwise required, the expansion tank must be connected to the system from the nearest point to the
heat source (boiler etc.).
The operating temperatures of the system should be taken into account when installing the tank. In order to
extend the operating life of bladder, the tank should be connected to the boiler return pipe where the water is
coldest.
To ensure that the water temperature drops before reaching the bladder, the pipes connecting the tank to the
system must not be isolated.

Anti-gravity loop
min. 2,00 m

To increase the operating life of bladder, especially in systems operating at temperatures of 80°C and above,
the volume of water in the connection pipes
of the tank must be at least as large as the
expansion amount. If this is not possible
(it is usually not possible to achieve this in large
systems), to prevent hot water from reaching
Alternative
the bladder as much as possible, it is advisable
Intermediate
to connect an intermediate vessel at the
Vessel
appropriate capacity into the pipework between
the boiler and the expansion tank, or at least,
an anti-gravity loop (at min. 2 m height) should
be incorporated in the pipework to prevent
circulation within the tank. In this manner, due to
the convection, the hot water will always stay in the upper part of the loop and the lower part connected to the
tank will remain cold. When necessary, intermediate tank at the required capacity can be supplied from
our company.
If there are more than one heating equipment (boiler etc.) in the system, separate expansion tank should be
installed for each and their capacity should be determined according to the water volume in the equipment.
In this case a separate expansion tank must be installed in the system and the water volume of the heating
equipments must be subtracted from the total volume when this tank is selected.
To be able to intervene in the tank without draining the system, a lockshield valve must be installed in the
connection line, and a drain plug on the tank side of the line. If there are more than one tank in the system,
these fixtures must be provided for each tank connection. Lockshield valve is available from our company.
The system must include safety valves, deaerators and air vents in the appropriate number and capacity.
Together with the tank, safety valves, deaerators and air vents can be supplied from our company at
suitable price and quality.
Positive
pressure

Positive
pressure

Positive
pressure

Positive
pressure

Atmospheric
pressure

Static pressure
at the expansion
tank
Atmospheric
pressure
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Expansion tank
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Atmospheric
pressure

Atmospheric
pressure

Heat load

Suitable connection
point for expansion
tank

SUGGESTIONS FOR DESIGN,
INSTALLATION and OPERATION
TGT.. Series Expansion Tanks

At Closed Heating/Cooling Systems;
A separate water line must be installed in order to fill and make-up the system, and there must be a automatic
feeder to make-up when water is lost. It will be helpful to install a water meter on this line to detect system leaks.
Since it will take a long time to fill with the automatic feeder, a by-pass line should be established at the suitable
diameter for the initial filling of the system. The automatic feeder, which you can use with confidence, can be
obtained from our company together with the tank.
It is beneficial if the tank is on the suction side of the pump in order to prevent the system pressure falling below
the atmospheric pressure and causing cavitation and air entrainment. By this way the system will always operate
at positive pressure and the risk of sucking air will be minimized. If this is not possible, the pump pressure at that
point must be taken into account when calculating the capacity of the tank.
If an additive (antifreeze etc.) is contained in the water, expansion coefficient of water (e) must be corrected
accordingly when determining the tank capacity and the effect of this additive on the bladder must be taken ito
account.
At Pressure Booster Sets;
It is beneficial to connect the tank with a short pipe, at a point closest to the discharge side of the pump.
The connection line of the tank must be equipped with a cutting valve and a drain plug.
In General;
When selecting the tank, the maximum operating pressure to be generated should be considered.
The diameter of the connection pipe should be at least equal to the diameter of the tank connection. If more than
one tank are connected with a common pipe, the diameter of the connection pipe should be appropriate.
The location where the expansion tank is installed must be suitable for maintenance and bladder replacement.
Because the tank may need to be laid down to replace the membrane, the legs should only be anchored to the
floor and not buried in concrete.
Tanks are shipped after charged with 4 bar dry air as standard. For
proper operation and bladder life, during the commissioning the initial
gas pressure required for the system must be adjusted by charging or
discharging air into the tank.
During operation, the tank gas pressure should be checked at least
every 6 months and should be completed. If necessary, to check the
gas pressure the water in the tank must be drained after closing the
valve at the connection line.
It is inevitable that some of the air in the tank will penetrate through
the membrane over time and dissolve in hot water. The only way
to prevent this is to use a noble gas (nitrogen etc.) to pressurize the
tank. In addition, air ingress into the system by this way can also lead
to oxygen corrosion. Upon request, the tank can also be delivered
as charged with nitrogen. However, because it is often very difficult
to supply nitrogen in the event of gas loss due to a reason (defective
valve etc.), air charging is preferred despite all of its disadvantages.

We reserve the right to make changes in technical information.
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PLATE HEAT EXCHANGERS
STORAGE WATER HEATERS WITH INDIRECT PIPE COIL
ELECTRIC STORAGE WATER HEATERS
DOMESTIC HOT WATER STORAGE TANKS
PACKAGE TYPE DOMESTIC HOT WATER SYSTEMS
BUFFER TANKS
EXPANSION TANKS
DEAERATORS – DIRT SEPERATORS
HYDROLIC SEPERATORS

TANPERA A.Ş.

Şeyhli Mah. Ankara Cad. No: 380/C 34906 Pendik - İstanbul / TURKEY
+90 216 482 11 88 - info@tanpera.com.tr - www.tanpera.com.tr

TANPERA GmbH

Ludwig-Lange-Straße 9 - 67547 Worms / Germany
+49 176 21359745 - info@tanpera.de - www.tanpera.de
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The great wh�te heron can stand for a
long t�me �n the cold water as �t can
perform an effect�ve heat exchange
between the blood com�ng from the
heart at 40°C and the blood return�ng
from the feet at 1°C.

