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hydronic ceiling climate panels
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OVERVIEW

EFFI CUPRUM climate panels
offer a versatile way to keep
indoor spaces comfortable. They
provide efficient heating and
cooling, making them a great
year-round solution for any
season.

Human comfort depends on how
heat or cold is received. Basking
N the sun during winter or
stepping into a cool cave on a hot
day feels natural. EFFI CUPRUM
climate panels recreate these
effects, delivering thermal energy
the same way.

Thermal radiation spreads
through the air without losing
energy, heating only the surfaces
it touches or absorbing heat from
warmer objects in cooling mode.




OVERVIEW

A key benefit of the climate panels
is their ability to work with any heat
or cold water source—heat pump,
gas, electric boiler, solid fuel, or
centralized heating. There's no
need to rely on a single energy
source, allowing you to choose the
most cost-effective option.

Climate panels are especially
effective in high-ceiling spaces
starting at 32m, including lobbies,
medical facilities, educational
buildings, offices, shopping centers,
exhibition halls, indoor sports
arenas, and concert venues.

Safe and reliable, they can be used
in areas with high fire and explosion
risks, yet they are also suitable for
hospitals, schools, and daycare
centers.




OPERATING PRINCIPLES

EFFI CUPRUM climate panels use a
hydronic system to transfer energy from
any heating or cooling source, such as a
heat pump or any type of boiler.

The panels then distribute thermal
energy throughout the space, radiating
it efficiently and warming or cooling the
surfaces and objects they meet, with
minimal energy loss.

A key benefit of EFFI CUPRUM climate
panels is that they primarily affect
objects, surfaces, and bodies rather
than directly heating or cooling the air.

They function similarly to how the sun’s
direct thermal radiation provides warmth
even on a cold, clear day. This is the
most natural way for humans to receive
warmth.

Just as objects absorb infrared radiation,
they also emit it toward cooler surfaces.
Chilled ceiling panels absorb infrared
radiation from warmer objects and
people in the room, effectively cooling
them down.




ENERGY SAVING POTENTIAL
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EFFI CUPRUM climate panels use a hydronic system to
transfer energy from any heating or cooling source, such
as a heat pump or any type of boiler.

The panels then distribute thermal energy throughout
the space, radiating it efficiently and warming or cooling
the surfaces and objects they meet, with minimal energy
loss.



ENERGY SAVING POTENTIAL

Heating systems comparison:

//‘- \\\ //’/ \\‘\ : _ I?)’:_
P >~ W W > | |

® 5C

Alir
heating

Climate
panels

A key benefit of EFFI CUPRUM climate panels is
that they primarily affect objects, surfaces, and
bodies rather than directly heating or cooling the
air.

They function similarly to how the sun’s direct
thermal radiation provides warmth even on a
cold,clear day. This is the most natural way for
humans to receive warmth.

Just as objects absorb infrared radiation, they
also emit it toward cooler surfaces. Chilled ceiling
panels absorb infrared radiation from warmer
objects and people in the room, effectively
cooling them down.




EFFI CUPRUM ceilings provide a
universal HVAC solution for heating
and cooling indoor spaces.

BENEFITS

@
3-in-1

EFFI CUPRUM combines a heating
system, a cooling system, and the
ceiling itself. The modules can be
integrated into any suspended ceiling
or placed freely in the room, eliminating
the need for three separate systems.

Year-round comfort

Compatible with all common heating and
cooling sources, the system creates a
comfortable temperature in both heating
and cooling modes.

&

Design flexibility

The module sizes match standard
suspended ceiling dimensions. The
system can be used in any room with a
drop ceiling and remains completely
invisible. EFFI CUPRUM ceilings can be
finished in any RAL color.



Y,
Superior comfort

EFFI CUPRUM ceilings provide a silent
system that doesn't create drafts or
move dust, ensuring a comfortable and
uniform temperature. Moreover, there is
no need for maintenance.

Y
Energy efficiency

EFFI  CUPRUM reduces costs for
achieving the desired temperature by an
average of 30% compared to traditional air
heating and air conditioning systems.

Y
Operation with heat pumps

INn heating mode, the system operates
starting at 35°C, ideal for efficient heat
pump operation. In cooling mode, the
coolant temperature is not lower than
60°F to prevent condensation, enhancing

the efficiency of heat pumps or chillers.

Aluminium profile for
strength and even
heat distribution

Heating/cooling Radiant
copper pipes panel

Rigid ribs/
suspension
axles

\

Only high-quality materials are used in the
production. Copper pipes with a diameter of
12 mm.

Special aluminum profiles transfer heat or cold
from the pipes to the metal surface.
0.8 mm in thick steel sheet with powder coating.




MODEL RANGE
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SPECIFICATIONS

Depending on room requirements, the
modules include either 4 or 6 copper
pipes, CUPRUM4 and CUPRUM6E models,
respectively.

In basic cooling operation, the modules
are not insulated. For primary heating
use, insulation is applied on top of the
modules.

The metal can be perforated for
aesthetic purposes and to improve room
acoustics; the thermal insulation serves
as a sound absorber in this case.

Panels are available in four lengths:
1200 mm, 1800 mm, 2400 mm, and
3000 mm with a standard width of
596 mm. Custom sizes are also available
upon request.

The standard panels are finished in clean
white (RAL 9003). Custom RAL colors are
available uponrequest as well.

Individual panels should be connected
into groups until the recommended
maximum pressure drop of approximately
27 kPais reached.




CUPRUM 6

DIMENSIONS AND SUSPENSION POINTS
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POWER CALCULATION

Heating and cooling power is shown as a
function of temperature differential.

Removing insulation enhances cooling
capacity; however, for optimal performance,
free air circulation around the panels is
essential in this case.

tA - air temperature (°C)

te - average surrounding surface
temperature (°C)

trR - resulting temperature (°C)

tF - supply pipeline temperature(°C)

tre - return pipeline temperature (°C)

ATheat - heating temperature differential(°C)
ATcool - cooling temperature differential (°C)

Calculation of the Temperature
Differential in Heating and Cooling:

(t+t,)




CUPRUM4 POWER

CUPRUM4 HEATING POWER

Without insulation With insulation

Dimensionsl 600x600 600x1200 600x1800 600x2400 600x3000 Dimensionsl 600x600 | 600x1200 | 600x1800 | 600x2400 | 600x3000
I (s
1046
116
118

______ _____
______ _____
_____ __“___

117
_____ __““__

Notes:
- Panels without insulation should be used only when cooling
is the primary operating mode of the system.

- It is recommended to group panels to achieve turbulent
coolant flow. If the Reynolds number (Re) does not exceed
2300, thermal output may be reduced by up to 15%, and air
removal from the system becomes more difficult.
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CUPRUM4 POWER

CUPRUM4 COOLING POWER

Without Insulation

Dimensions 600x600 600x1200 600x1800 | 600x2400 | 600x3000

_____
112
_____
112

114

Notes:

- Panels without insulation should be used only when
coolingis the primary operating mode of the system.

- It is recommended to group panels to achieve
turbulent coolant flow. If the Reynolds number (Re)
does not exceed 2300, thermal output may be
reduced by up to 15%, and air removal from the system
becomes more difficult.

With Insulation

Dimensions 600x600 600x1200 600x1800 600x2400 600x3000

114
“____




CUPRUM6E POWER

CUPRUM6 HEATING POWER

Without insulation

With Insulation

DNﬁenQOﬂSl 600x600 | 600x1200 | 600x1800 | 600x2400 | 600x3000

1177

1071
—————
112
112

114

Notes:
- Panels without insulation should be used only when cooling
is the primary operating mode of the system.

Dimensions 600x600 600x1200 600x1800 | 600x2400 | 600x3000
1198 1795 2393 2993
1089 1631 2178 2720

114
211
112
117

- It is recommended to group panels to achieve turbulent
coolant flow. If the Reynolds number (Re) does not exceed
2300, thermal output may be reduced by up to 15%, and air

removal from the system becomes more difficult.
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CUPRUM6E POWER

CUPRUMG6E COOLING POWER

Without insulation

With Insulation

DimeﬂSiOﬂSl 600x600 | 600x1200 | 600x1800 | 600x2400 | 600x3000

_____
_____

= ) EOE N N6

Notes:

- Panels without insulation should be used only when
cooling is the primary operating mode of the system.
- It is recommended to group panels to achieve
turbulent coolant flow. If the Reynolds number (Re)

does not exceed 2300, thermal output may be
reduced by up to 15%, and air removal from the system
becomes more difficult.

Po3mipu | 600x600 | 600x1200 | 600x1800 | 600x2400 | 600x3000

_____
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MINIMUM MASS FLOW AND TEMPERATURE LIMITS

To achieve the required power, turbulent flow must
be maintained in the pipes of the climate panels.

The minimum water flow rate is determined by the
lowest temperature in the system. In heating mode,
this corresponds to the return water temperature.
N cooling or combined heating/cooling
applications, it corresponds to the cold water
supply temperature.

If turbulence is not achieved in each pipe, the total

system power may decrease by approximately 15%.

Minimum mass flow

)

Minimum Pipe Mass Flow (kg/h

-
N
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—
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(o]
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60

40

20

o

10 20 30 40 50 60 70

Notes:

It is recommended that the

N distance between the

M centers of the CUPRUM

S climate panel modules not

&) exceed the installation height
N | of the panels.

This ensures uniform system

[ operation and enables timely
entry into operating mode.

Minimum Temperature (°C)

Temperature Limits

Height Ceiling area covered with climate panels

Average coolant temperature, °C

Es | s | s [ e | o= | 5|
91 78 67 60

87 75 69

| o1 | so | 74|

During operation, the heating carrier temperature

must stay below the limits listed in the table.

INn unoccupied areas or spaces with short-term
occupancy, a small exceedance of the
temperature limits is acceptable.




TYPES OF HYDRONIC CIRCUITS

Single Panel
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) '/l q | AL UUlU~A~UUU To ensure the climate panel system operates efficiently, the
A | ‘ | H11 LA heat or cold carrier must be properly distributed.

To achieve hydraulic balancing and enable zone-based

temperature control, it is essential to install an automatic

ol combined PICV (Pressure Independent Control Valve) — with

a=const=1, such as the Danfoss AB-QM or a similar model —
L L at the return outlet of the panel or panel group. The valve

U should be set according to the required flow rate of the
heating or cooling source.




AUTOMATIC CONTROLS

Automatic Control Components

The following items can be used for the

automatic control of the climate panel system:

Thermostat Temperature
Controller

L Pressure
mmMmunication
o M(;Jduclzsto Independent Control
Valve (PICV)
-

Operating Principle

To automatically maintain the desired room
temperature, it is recommended to use a
controller or a set of controllers with an
integrated temperature and humidity
sensor placed within the space.

Humidity control is required during cooling
mode operation.

All control components of the system are
connected via low voltage wiring.

A central thermostat can manage up to 192
individual temperature zones within the
space.

Target temperatures are maintained
automatically.

The system can be easily integrated with a
BMS (Building Management System) or BOS
(Building Operating System), if required.

20



HYDRONIC PERFORMANCE

1. Follow the link 2. Choose the required configuration for grouping
CUPRUM4 or CUPRUMG panels.

-
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3. Select the appropriate module 4. Determine the pressure loss through a single panel
or group of panels using the reference chart.
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CALCULATION EXAMPLE

This example focuses on a single room. The
objective is to determine the required number
of EFFI CUPRUM4 climate panels with
insulation to meet the calculated heat load.

INnput Data:

Room area: 80 m?

Heat load: 3200 W/h

Room height: 3.5m

Temperature curve (supply/return):
55°C | 45°C

Step 1:

Determine At

We calculate the temperature differential (At)
between the average panel temperature
and the indoor temperature:

At = ((55+ 45) + 2) - 20 =30 °C

Step 2:

Determine Panel Power

Using the heating power performance table
for CUPRUM4 climate panels at At = 30°C, the
output of one panel (600 mm x 1800 mm) is
269 W/h.

Step 3:

Calculate the Required Number of Panels
Divide the total heat load by the output of
one panel:

3200 (W) /269 (W/m?) = 12 panels
CUPRUM 4 (600 mm x 1800 mm).
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CALCULATION EXAMPLE

Step 4:

Panel Grouping. Panels are grouped to meet Qo
Rydraulic and layout requirements. '
In this case: 3 groups of 4 panels each.

Step 5:

Determine Pressure Loss and Flow

Using the pressure loss vs. flow chart for the

panel type CUPRUM4 x CP4-D-H at 55/45 °C: :

- Group output: —
269 W/h x 4 panels = 1076 W/h.

- Flow rate per group:

931/h=15I/min=0.0261/sec

- Pressure loss per group: 6 kPa (Page 21)

Step 6:

Validate Hydraulic and Thermal Criteria
The system meets the following criteria:
- Pressure loss per group: 6 kPa < 30 kPa
- Reynolds number for turbulent flow:

Re = 6000 > 2300

- Total panel output:

12 x 269 W =3228W > 3200 W.

Conclusion:

To meet the heat load of 3200 W, you need 12

EFFI CUPRUM4 insulated panels, arrangedin 3
groups of 4 modules each.




SYSTEM FINALIZING

AcCcessories

The next stepis to select PICV, automatic control
components, and the ceiling mounting system.

i ftH "t il Fittings for 12 mm copper pipe - 2 pieces per climate panel.

Stainless steel braided faucet hoses - 2 pieces per
climate panel (length selected individually).

24



More information
effipanels.com
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