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BS EN 14511-2 #= #&M#: i

B2 A RE
7 A > 0/iFK 35 7K 10/if7K 35 7T A > 0/IRIK 45 7'Z A > 5/i@IK 35 7K 10/1R7K 45
P teh HE teh HE eh HE teh HE ehH HE
W COP | &4 W CoP | @ w | P | my | COP | my oW COP | @
kW kW kW kW kW
06 5.80 | 3.80 | 153 | 7.30 | 4.80 152 | 550 | 290 | 190 | 6.60 | 430 | 154 710 | 370 | 192
08 8.30 4.20 1.98 10.6 5.30 2.00 8.00 3.20 2.50 9.50 4.80 1.98 10.2 4.10 2.49
12 116 4.20 2.80 14.4 5.30 2.72 113 3.20 3.53 13.3 4.80 2.77 14.2 4.10 3.46
17 16.6 3.70 4.49 21.4 4.70 4.55 15.9 2.90 5.50 19.0 4.30 4.42 20.4 3.70 5.51
T T A 2, K IEAROOE, BURUKES X ORI DA MR % 9/26/11
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i e cop HREH ®h cop HRES &5 cop HRES
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06 4.00 2.80 1.43 5.90 4.10 1.44 8.10 5.60 1.45
08 6.10 3.00 2.03 9.00 4.40 2.05 124 6.00 2.07
12 8.20 2.90 2.82 12.0 4.30 2.80 16.6 5.80 2.86
17 112 2.60 4.30 16.4 3.80 432 22.7 5.20 4.37
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ATOMEREL. B LB A 3 0 72 B s TS L 7= 558
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ELT = AfiAKo A R LRA = EC#h i
EST =HEU/KD A MR LST = #HUK ) PR
FLA = & @frEs: LWPD= £ faf{l| BASZ g =18
mHd =FEH% KT m &5 MCC = fc i Fii
Lpm =KE  L/min #5 PD = Ak
HC =IEFEfe ) kW psi =K 1b/in®
HE = 252005 kW PIT = JE7)/IRSE
HR = W kW RLA = i#HERFE T
kPa = %1z« SAHIL TC = &/ERETT KW
KW = %o -7y h W =Uwvh
T
Xx°F = (x-32)/1.8°C 1 US Gallon = 3.785412 L
1 bar = 100 kPa 1 Btu/h = 0.29037 W

1 gpm= 0.0631 L/s
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Wifbk O'?ipggfﬁfg/ﬁmm’%“ 10 - 50 ppm 1 ppmAii
Fii 1% 125 ppm£ i 125 ppmAiifi 200 ppmA: i
S 0.5 ppmA i 0.5 ppmALii 0.5 ppmAiifi
Ak 20 ppm A i 125 ppm#A i 300 ppmA:jiii
Y (A5 50 ppmMA it 10 - 50 ppm 10 - 50 ppm
Ba TE=T 2 ppm A i 2 ppmA i 20 ppmA i
Wik r v =7 0.5 ppmAiiti 0.5 ppmAiiti 0.5 ppmAiiti
g T e =7 0.5 ppmA i 0.5 ppmALii 0.5 ppmAiifi
T =T KAL) 0.5 ppm= i 0.5 ppm=A i 0.5 ppmziiti
hifg T =T 0.5 ppm= i 0.5 ppm=A i 0.5 ppmA il
AVRRIER (TDS) 1000 ppmAii 1000 - 1500 ppm 1000 - 1500 ppm
Z 7V T afEK +0.5t0 -0.5 +0.5t0 -0.5 +0.5t0 -0.5
Iron, FE?+ (Ferrous;
LA BN Bacterial Iror(1 Potenti)al <0.2ppm <0.2ppm <0.2ppm
(EERE) WL gk 1 ppmAii, Z OELL E72 & k| 1 ppmRi, & Ol E72E 1 ppmAi, Z OfELL 72 &Ik
W DI AE A IR IS RS A B IS A
ST (SS) 10 ppmAiii <. i A600 I 10 ppmAii <. A K600 I 10 ppmii <. K600 I
a2a — - Il A LS I a4l AL S I /= B N W R B[
E:Lff*f&r < 1.8m/sec <1.8m/sec <1.8m/sec
=

¥£: Grains = ppm % 17 THl > 7=
mg/L % ppm (ZFH4
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Envision Application Notes

The Closed Loop Heat Pump Concept

The basic principle of a water source heat pump is the
transfer of heat into water from the space during cooling,
or the transfer of heat from water into the space during
heating. Extremely high levels of energy efficiency are
achieved as electricity is used only to move heat, not to
produce it. Using a typical WaterFurnace Envision Series,
one unit of electricity will move four to five units of heat.

When multiple water source heat pumps are combined

on a common circulating loop, the ultimate in energy
efficiency is created: The WaterFurnace units on cooling
mode are adding heat to the loop which the units in
heating mode can absorb, thus removing heat from the
area where cooling is needed, recovering and redistributing
that heat for possible utilization elsewhere in the system. In
modern commercial structures, this characteristic of heat
recovery from core area heat generated by lighting, office
equipment, computers, solar radiation, people or other
sources, is an important factor in the high efficiency and
low operating costs of WaterFurnace closed source heat
pump systems.

Return Water

1 1
Envision Envision
Unit Unit
| I | I
1 1
Heater/ Envision Envision
Rejector Unit Unit
| | I—
1 1
Envision Envision
Unit Unit
| I | I—
Pumps
Supply Water

In the event that a building's net heating and cooling
requirements create loop temperature extremes, Envision
Series units have the extended range capacity and
versatility to maintain a comfortable environment for

all building areas. Excess heat can be stored for later
utilization or be added or removed in one of three ways; by
ground-source heat exchanger loops: plate heat exchangers
connected to other water sources, or conventional cooler/
boiler configurations. Your WaterFurnace representative
has the expertise and computer software to assistin
determining optimum system type for specific applications.

The Closed Loop Advantage

A properly applied water source heat pump system offers
many advantages over other systems. First costs are

low because units can be added to the loop on an "as
needed basis"- perfect for speculative buildings. Installed
costs are low since units are self-contained and can be
located adjacent to the occupied space, requiring minimal
ductwork. Maintenance can be done on individual units
without system shut-down. Conditions remain comfortable
since each unit operates separately, allowing cooling in
one area and heating in another. Tenant spaces can be
finished and added as needed. Power billing to tenants

is also convenient since each unit can be individually
metered: each pays for what each uses. Nighttime and/or
weekend uses of certain areas are possible without heating
or cooling the entire facility. A decentralized system also
means if one unit should fault, the rest of the system wiill
continue to operate normally, as well as eliminating air
cross-contamination problems and expensive high pressure
duct systems requiring an inefficient electric resistance
reheatmode.

The Envision Approach

There are a number of proven choices in the type of
Envision Series system which would be best for any given
application. Most often considered are:

Vertical - Closed Loop/Ground Source

* Closed Loop/Ground-Source Systems utilize the stable
temperatures of the earth to maintain proper water source
temperatures (via vertical or horizontal closed loop heat
exchangers) for Envision Series extended range heat

pump system. Sizes range from a single unit through many
hundreds of units. When net cooling requirements cause
closed loop water temperatures to rise, heat is dissipated
into the cooler earth through buried high strength plastic
pipe "heat exchangers." Conversely if net space heating
demands cause loop heat absorption beyond that heat
recovered from building core areas, the loop temperature
will fall causing heat to be extracted from the earth. Due to
the extended loop temperatures, AHRI/ISO 13256-1 Ground
Loop Heat Pumps are required for this application.
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Envision Application Notes cont.

Because auxiliary equipment such as a fossil fuel boiler

and cooling tower are not required to maintain the loop
temperature, operating and maintenance costs are very low.
Ground-source systems are most applicable in residential
and light commercial buildings where both heating and
cooling are desired, and on larger envelope dominated
structures where core heat recovery will not meet overall
heating loads. Both vertical and horizontally installed
closed-loops can be used. The land space required for the
"heat exchangers" is 2.7-6.8 m?/kW on vertical (drilled)
installations and 20.4-40.8 m2/kW for horizontal (trenched)
installations. Closed loop heat exchangers can be located
under parking areas or even under the building itself.

On large multi-unit systems, sizing the closed loop heat
exchanger to meet only the net heating loads and assisting
in the summer with a closed circuit cooling tower may be
the most cost effective choice.

Surface Water - Closed Loop/Ground Source

« Closed Loop/Ground-Source Surface Water Systems
also utilize the stable temperatures of Surface Water to
maintain proper water source temperatures for Envision
Seriesextended range heatpump systems. These systems
have all of the advantages of horizontal and vertical closed
loop systems. Due to the extended loop temperatures, BS
EN 14511-2 Ground Water or Ground Loop Heat Pumps are
required for this application.

In cooling dominated structures, the ground-source surface
water systems can be very cost effective especially where
local building codes require water retention ponds for short
term storage of surface run-off. Sizing requirements for

the surface water is a minimum of 13.6 m*kWw of surface
area at a minimum depth of 2.4 m. WaterFumace should be
contacted when designs for heating dominated structures
are required.

19

Plate Heat Exchanger - Closed Loop/Ground Water

» Closed Loop/Ground Water Plate Heat Exchanger
Systems utilize lake, ocean, well water or other water
sources to maintain closed loop water temperatures in
multi-unit Envision systems. A plate frame heal exchanger
isolates the units from any contaminating effects of the
water source, and allows periodic cleaning of the heat
exchanger during off peak hours.

Operation and benefits are similar to those for ground-
source systems. Due to the extended loop temperatures,
BS EN 14511-2 Ground Loop Heat Pumps are required

for this application. Closed loop plate heat exchanger
systems are applicable in commercial, marine, or industrial
structures where the many benefits of a water source heat
pump system are desired, regardless of whether the load is
heating or cooling dominated.
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Envision Application Notes cont.

Cooler/Boiler - Closed Loop * Closed Loop /Cooler-Boiler Systems utilize a closed heat
recovering loop with multiple water source heat pumps

in the more conventional manner. Typically a boiler is
employed to maintain closed loop temperatures above
15.6°C and a cooling tower to maintain loop temperatures
below 32.2°C. These systems are applicable in medium

to large buildings regardless of whether the load is
heating or cooling dominated. Due to the moderate loop
temperatures, BS EN 14511-2 Water Loop Heat Pumps are
required for this application.

NSW Typical Application Piping

Air —
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< —7) [ ———
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hydronic applications.
** Vent valve or Pressure/Temperature port at highest point in return line prior to ball valve.
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Heating with hot water is versatile because there are many
ways of distributing the heat through the building. The
options range from heavy cast iron radiators seen in older
buildings to modern, baseboard-style convection radiation,
and from invisible radiant floor heating to forced air
systems using fan coil units.

The various distribution systems have all been used
successfully with a geothermal heat pump system. When
designing or retrofitting an existing hydronic heating
system, however, the water temperature produced by the
heat pump is a major consideration.

In general, heat pumps are not designed to produce water
above 54°C. The efficiency decreases as the temperature
difference (AT) between the heat load (generally the earth
loop) and the supply water (to the distribution system)
increases. Figure lillustrates the effect of source and load
temperatures on the system. The heating capacity of the heat
pump also decreases as the temperature difference increases.

When using the various types of hydronic heat distribution
systems, the temperature limits of the geothermal system
must be considered. In new construction, the distribution
system can easily be designed with the temperature limits in
mind. In retrofits, care must be taken to address the operating
temperature limits of the existing distribution system.

Figure 1: As the AT increases, the Coefficient of
Performance (COP) decreases. When the system produces
54°C water from a 0°C earth loop, the AT is 30°C, and the
COP is approximately 2.5. If the system is producing water
at 30°C, the AT is 15°C and the COP rises to about 3.8, an
increase of over 50%.
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Baseboard Radiation

In existing systems, baseboard radiation is typically
designed to operate with 70° to 115°F water or steam.
Baseboard units are typically copper pipe with aluminum
fins along the length of the pipe, as shown in Figure 2. A
decorative cover is normally fitted over the fin tube.

The operation of a baseboard radiation system depends on
setting up a convection current in the room: air is warmed
by the fin tube, rises and is displaced by cool air.

The heating capacity of a baseboard system is a factor of
the area of copper tube and fins exposed to the air and
the temperature difference between the air and the fin
tube. The velocity and volume of water flowing through
the baseboard affects the temperature of the copper and
fins. Baseboard units are normally rated in heat output/
length of baseboard at a standard water temperature and
flow. Manufacturers can provide charts which will give the
capacities at temperatures and flows below the standard.
Figure 3 shows approximate heating capacities for fin tube
radiation using water from 38°C to 54°C water.

Baseboards are available using two or three fin tubes tiered
above one another in the same cabinet. With the additional
surface area, the air can be heated enough to set up a
convection current with water temperatures as low as 43°C
to 54°C (see Figure 3).

It is important to ensure that the heat output of the system is
adequate to meet the heat loss of the room or building at the
temperatures the geothermal system is capable of producing.

Baseboard radiation is limited to space heating. Coolingis
typically provided by a separate, forced air distribution system.

Figure 2: Baseboard radiators are typically constructed of
copper tube with closely spaced aluminum fins attached

to provide more surface area to dissipate heat. Some of

the factors affecting the amount of heat given off by fin
tube radiators are the water temperature, water velocity, air
temperature, and fin spacing and size.

Aluminum Fins

Enclosure
N7
e
z
rO

Copper Tube

Fin Tube
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The heating capacity (kW/linear meter) of baseboard
radiators drop as the water temperature is reduced. The
heating capacity of most baseboard radiators is rated using
93°C water, 18°C air temperature. Listed in Figure 3is the
range of heating capacities of baseboard radiators at the
standard temperatures and the range of capacities when
the temperatures are reduced to the operating range of

a heat pump system. Some of the factors that effect the
capacity of aradiator are:

= Size of the fins - range from 7 cm x 7.6 cm to 10 cm x 10 cm
= Fin spacing - 7.32 mto 14.63 m

= Diameter of copper tube - range from 2 cmto 5 cm

= Fin material - aluminum or steel

= Configuration and height of the enclosure

» Height unit is mounted from the floor

= Water flow through the radiator

Generally, the smaller fins with fewer fins/foot will have
lower heating capacity. Larger copper tube diameter and
aluminum fins will have a higher capacity. Higher water flow
will increase capacity. Adding a second fin tube to the same
enclosure will increase the capacity by 50 to 60%. Adding
two fin tubes will increase the capacity by 75 to 80%.

Figure 3: Heating output per linear foot

Average Entering Air Temperatures
Water Temp. 13°C 18°C 21°C
43°C 180-365 155-305 145-285
49°C 230-460 195-395 185-375
54°C 280-565 255-565 235-470

Cast Iron Radiation

Retrofit applications for hydronic/geothermal heat pump
systems are often required to work with existing cast iron
radiators or their replacements (see Figure 4). Typically,
cast iron radiator systems operate with water temperatures
of 52°C to 70°C.

These temperatures are higher than geothermal water- to-
water heat pumps are capable of providing. Cast iron
radiators can work with geothermal systems, provided the
heat output of the radiators will meet the maximum heat
loss of the building at the lower temperatures.

If the insulation of the building has been upgraded since
the original installation, it is possible that the lower
temperatures will be able to meet the reduced heat loss of
the building.
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Figure 4: Baseboard System
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Radiant Floor Heating

Radiant floor heating has been the system of choice in
many parts of Europe for some time. Manufacturers have
developed tubing designed for installation in concrete
floors and raised wood floors.

Floor heating systems have several benefits in residential,
commercial and industrial heating applications. In a
building with a radiant floor heating system, the entire floor
acts as a heat source for the room. People feel comfortable
with lower air temperatures if their feet are warm. Typically
the space will feel comfortable with air temperatures as low
as 18°C. Since the heat loss of a building is directly related
to the temperature difference (AT) between the inside and
outside, a lower AT means the heat loss is lower.

Air temperatures in a room with a forced air heating system
tend to be warmer nearer to the ceiling than the floor (see
Figure 5). The hot air rises and creates a greater pressure
imbalance between the inside and outside. The infiltration
increases, resulting in a higher heat loss. Air temperatures
in a room with radiant floor heating tend to be warmer at
the floor than the ceiling, helping to cut down on infiltration
in the building. The energy savings in a building with
radiant floor heating can range from 10 to 20%.

Figure 5: Temperature Comparison

Radiant Floor Heat

Forced Air System
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A floor heat system can be designed to heat a building with
water temperatures as low as 30°C.

Figure 1 shows how a geothermal system operates more
efficiently with a lower AT between the source and the load.
With only a 15°C temperature difference, a geothermal heat
pump will operate at COPs over 4, about 20% higher than a
forced air geothermal system in the same installation.

Some of the factors affecting the heating capacity of a
floor heating system are as follows:

= The type of finish flooring

= The spacing of the pipe

= The water flow through the pipe

* The temperature of the supply water

+ The floor material (wood, concrete or poured Gypcrete ™)
< Insulation value under the floor

= The piping layout

The spacing of the pipe in residential applications can
vary from 10 cm to 30 cm If the spacing is too large, the
temperature of the floor can vary noticeably. In industrial
applications, variation in the floor temperature is not as
important, and the spacing is related directly to the heat
output required.

Radiant floor heating systems work well with geothermal
heat pump systems. For efficient operation, the system
must be designed with the lowest possible water
temperatures.

There are some drawbacks with a radiant floor heating
system. Air conditioning is only possible by adding a
second system using forced air. This can add substantial
cost to an installation where air conditioning is also needed.
A separate air handling system is needed to clean the air or
to introduce fresh air.

Industrial buildings, especially those with high ceilings and
large overhead doors, have an advantage with a radiant
floor heating system. Heat is stored in the concrete floor,
and when a door is opened, the stored heat is immediately
released to the space. The larger the AT between the airin
the space and the floor, the quicker the floor releases its
heat to the space.

Maintenance garages benefit from radiant floor heating
systems. Cold vehicles brought into the garage are warmed
from underneath. The snow melts off the vehicle and dries
much more quickly than when heated from above.
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Fan Coil Units and Air Handlers

Fan coil units, air handlers, force flow units, etc. are all
basically a hot water radiator or coil (usually copper piping
with aluminum fins) with a fan or blower to move the

air over the coil (see Figure 6). The term “fan coil units”
typically applies to smaller units that are installed in the
zone or area in which heating (or cooling) is needed. They
are available in many different configurations, sizes and
capacities. Fan coil units are designed to be connected to
a ductwork system and can be used to replace a forced air
furnace. Other units are designed for use without ductwork
and are mounted in a suspended ceiling space with only

a grill showing in place of a ceiling tile. Some can be
mounted on a wall under a window, projecting 20 cm to

25 cm into the room or even flush to the wall surface,
mounted between wall studs. Some are available with

or without finished, decorative cabinets. For industrial
applications, inexpensive “unit heaters” are available, with
only a coil and an axial fan. Fan coil units and unit heaters
are normally available with air handling capacities of 94 L/s
to 944 L/s.

The term “air handler” normally applies to larger units,
mountedin mechanical rooms, mechanical crawl spaces

or rooftops. They typically have an air handling capacity
of over 944 L/s and are available for capacities of up to
23,600 L/s. Air handlers are typically built for a specific
installation and are available with many different types of
heating and cooling coils. They can include additional coils
for heating make-up air, dehumidification and exhaust air
heatrecovery.

Fan coils and air handlers typically have one or two coils
and a blower. Air is heated by hot water circulated through
the hot water coil. Chilled water is circulated through the
coil if air conditioning is needed. Blowers can be provided
to fit various applications, with or without duct-work.

Unit heaters typically use axial fans in applications where
ductwork is not needed.

Fan coil units and air handlers are used in many different
applications. They have been used to heat buildings

using water temperatures as low as 30°C to 38°C. New
systems can be designed to operate very efficiently with a
geothermal system.
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Figure 6: Fan Coils

Blower
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Chilled Water Coil ~ " Hot Water Coil

Cooling with a Hydronic System

Cooling a building with an existing radiant hydronic heating
system can be a challenge. If baseboard, cast iron radiators
or a radiant floor heating system is cooled lower than the
dew point, condensation will form on the floor or drip off
the radiators.

There is generally minimal or no ductwork for ventilation

in existing buildings with radiant hydronic heat. Typically,
cooling is provided with separate units where it is needed.
This is often done using through-the-wall or window air
conditioners, ductless split air conditioning units, or rooftop
units.

A water-to-water heat pump system can provide water to
ducted or unducted fan coil units. The system can provide
chilled water to cool the building, as well as hot water for
the heating system when needed.

A limited amount of cooling can be done by circulating
chilled water through the piping in the floor. This can be
effective in buildings with high solar loads or lighting loads,
where much of the heat gain is radiant heat being

absorbed by the floor. Cooling fresh air used for ventilation
as it is brought into the building, using a chilled water coill,
can sometimes provide the additional cooling needed. Care
must be taken to avoid cooling the floor below the dew
point because condensation may form on the floor.

Buildings with fan coil units and air handlers can generally
be easily retrofitted for cooling. Often it is simply a matter
of adding a cooling coil to the existing air handlers and
fan coil units. Water-to-water heat pumps can provide hot
water for the heating coils as well as chilled water for the
air conditioning.
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Controls

The control of a mechanical system determines how

it functions. For the building to work efficiently and
comfortably, the building owner or manager must
understand what the system is doing and how to control it.

As Figure 1 shows, the efficiency of a heat pump is a factor
of the difference in temperature between the source and
the load. The heat loss or heat gain of a building varies with
the weather and the use of the building. As the outdoor
temperature decreases, the heat loss of the building
increases. When the ventilation system is started up,

the heating or cooling loads increase. As the occupancy
increases, lighting or the solar gainincreases, and the
cooling load increases. Attimes the building may require
virtually no heating or cooling.

With hydronic heating and cooling distribution equipment,
whether itis baseboard radiation, fan coil units or

radiant floor heating, the output of the equipment is
directly related to the temperature and velocity of the
water flowing through it. Baseboard radiation puts out
approximately 50% less heat with 48°C water than with
54°C water. The same is true with fan coil units and radiant
floor heating.

If a system is designed to meet the maximum heat loss of

a building with 54°C water, it follows that if the heat loss

is 50% lower when the outdoor temperature is higher and
the building has high internal gains because of lighting and
occupancy, the lower heat loss can be met with 48°C water.
This greatly increases the COP of the heat pumps.

The same control strategy is equally effective in cooling.
During peak loads, water chilled to 5°C may be needed,;
at other times 13°C water will provide adequate cooling.
Significant increases in the EER can be achieved. Latent
loads must always be considered when using warmer water.
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NSKWO06 — 1 gEZ

37
Source Load Flow -0.25L/s Load Flow -0.35L/s Load Flow - 0.45 L/s

EST [Flow [ ELT | LLT | HC |Power| HE | . o | LST | LLT | HC |Power| HE | - . | LST [ LLT | HC |Power| HE | .| LST
°C L/s °C °C kW | kw kW °C °C kW | kW kwW °C °C kW | kw kwW °C
15 20.5 | 5.73 1.01 4.72 | 5.67 | -4.5 18.9 5.74 | 0.99 | 4.75 | 5.78 -4.5 18.0 5.76 [ 0.98 | 4.78 | 5.90 | -4.6
25 30.3 | 5.54 131 422 | 422 | -4.0 | 28.8 | 5.55 129 | 4.26 | 431 -4.1 279 | 556 | 1.26 | 4.30 | 4.40 | 4.1
025 40 45.0 | 5.25 176 | 3.48 | 2.97 -3.3 |1 43.6 | 5.26 | 173 353 [ 3.04 | -3.4 | 42.8 | 5.27 1.70 3.57 311 -3.4
50 | 54.8 | 5.05 | 2.06 | 2.99 | 2.45 | -2.8 | 53.4 | 5.06 | 2.02 | 3.04 | 250 | -2.9 | 52.7 | 5.08 | 1.99 | 3.09 | 2.56 | -2.9
15 20.7 | 595 | 102 | 493 | 585 | -3.4 | 191 | 596 | 1.00 | 4.96 | 596 | -3.4 | 182 | 598 | 0.98 | 5.00 | 6.08 | -3.4
0 0.35 25 30.5 | 5.72 132 440|433 | -3.0 | 289 | 574 | 1.30 | 4.44 | 4.43 | -3.0 | 28.0 | 5.75 127 | 4.48 | 452 | -3.0
40 45.1 5.39 1.77 3.61 | 3.04 -2.5 | 43.7 | 5.40 | 174 | 3.66 | 3.10 -2.5 | 42.9 5.41 171 3.71 3.17 -2.5
50 549 | 516 2.08 | 3.09 | 2.49 2.1 53.5 518 | 2.04 | 314 | 2.54 2.1 52.7 519 | 2.00 | 3.19 2.60 | -2.2
15 20.9 | 6.17 1.02 514 | 6.02 -2.7 19.2 6.18 1.01 5.18 6.14 -2.7 18.3 | 6.20 | 0.99 | 5.21 6.26 | -2.8
0.45 25 30.6 | 5.91 133 | 458 | 4.45 | -2.4 | 29.0 | 5.93 131 462 | 4.54 | -2.4 281 | 594 | 128 | 466 | 4.64 | -2.5
40 45.3 | 5.53 1.79 3.74 | 3.10 -2.0 | 43.8 | 554 | 175 3.79 | 3.16 -2.0 | 429 | 556 | 1.72 3.84 | 3.23 | -2.0
50 55.0 | 5.27 | 2.09 | 3.18 2.52 -1.7 53.6 | 5.29 | 2.05 | 3.24 | 2.58 -1.7 528 | 5.30 | 201 | 3.29 | 2.64 -1.7
15 22.1 7.28 1.04 | 6.24 | 6.99 3.9 201 7.29 1.01 6.28 | 7.20 3.9 19.0 7.31 0.99 | 6.33 | 741 3.8
0.25 25 31.9 7.10 1.35 5.75 | 5.25 4.4 30.0 712 1.32 | 5.80 | 5.40 4.3 28.9 7.14 128 | 5.85 | 5.56 4.3
40 | 46.7 | 6.84 | 1.82 | 5.02 | 3.75 51 |44.8 | 6.86 | 1.78 | 5.08 | 3.86 | 5.0 | 43.7 | 6.88 | 1.73 | 515 | 3.98 | 5.0
50 | 56.5| 6.67 | 214 | 453 | 3.12 56 | 54.7 | 6.69 | 2.08 | 4.60 | 3.21 55 | 53.6 | 6.70 | 2.02 | 4.68 | 3.31 5.4
15 22.4 | 756 | 1.05 6.51 721 5.5 20.3 | 7.57 1.02 | 6.55 | 7.42 5.4 19.1 7.59 | 0.99 | 6.60 | 7.65 5.4
10 0.35 25 322 | 734 | 1.36 | 5.98 | 5.39 | 5.8 301 | 736 | 1.33 | 6.04 | 555 | 58 | 29.0 | 7.38 | 1.29 | 6.09 | 5.71 5.8
40 46.9 | 7.03 1.83 519 | 3.83 6.4 449 | 7.04 1.79 5.26 | 3.94 6.3 43.8 | 7.06 1.74 5.32 | 4.06 6.3
50 56.6 | 6.81 215 | 4.67 3.17 6.7 54.8 | 6.83 | 2.09 | 4.74 | 3.26 6.7 53.7 | 6.85 | 2.04 | 481 3.36 6.6
15 22.6 | 7.83 1.05 | 6.78 | 7.43 6.3 20.5 | 7.85 103 | 6.83 | 7.64 6.3 19.3 7.87 1.00 | 6.87 | 7.87 6.3
25 32.4 | 7.59 1.37 6.21 | 5.53 6.6 30.3 | 760 | 1.34 | 6.27 | 5.69 6.6 29.1 7.62 1.30 | 6.32 | 5.86 6.6
045 40 | 470 | 721 | 185 | 5.36 | 3.91 71 | 45.0 | 723 | 1.80 | 5.43 | 4.02 71 43.9 | 725 | 1.75 | 550 | 414 | 7.0
50 | 56.8|6.96 | 216 [4.80 | 3.22 | 74 | 549 | 6.98 | 211 | 4.87 | 3.31 74 | 538|700 | 205 | 4.95 | 3.41 7.3
15 236|882 | 108 | 773 | 815 | 125 | 21.2 | 8.84 | 1.05 | 778 [ 8.38 | 124 | 198 | 8.86 | 1.03 | 7.83 | 8.64 | 124
25 | 334|862 | 140 | 722 | 615 | 130 | 310 | 8.64 | 1.36 | 7.28 | 6.33 | 129 | 29.7 | 8.66 | 1.33 | 7.33 | 6.53 | 12.8
025 40 48.1 | 8.32 | 1.88 | 6.44 | 4.43 | 137 | 45.8 | 8.34 | 1.83 | 651 | 4.56 | 13.6 | 44.5 | 8.36 | 1.78 | 6.58 | 4.70 | 13.6
50 579 | 812 | 219 | 592 | 3.70 | 142 | 55.7 | 814 | 214 | 6.00 | 3.81 141 | 54.4 | 816 | 2.08 | 6.08 | 3.92 | 141
15 239 | 915 | 1.09 | 8.06 | 8.39 | 144 | 214 | 917 | 1.06 | 811 | 8.64 | 143 | 20.0 | 919 | 1.03 | 816 | 8.90 | 14.3
20 | 0.35 25 33.7 | 890 | 141 | 749 | 6.32 | 148 | 31.2 | 8.92 | 1.37 | 755 | 6.50 | 147 | 29.8 | 8.95 | 1.34 | 761 | 6.70 | 14.7
40 48.3 | 8.53 189 | 6.64 | 452 | 154 | 46.0 | 8.56 | 1.84 6.72 | 4.65 153 | 44.6 | 8.58 | 1.79 6.79 | 4.79 15.3
50 58.1 | 8.29 | 221 | 6.08 | 3.75 | 158 | 55.8 | 831 | 215 | 6.16 | 3.86 | 157 | 54.5 | 8.33 | 2.09 | 6.24 | 3.98 | 157
15 24.2 | 9.48 | 110 | 8.38 | 8.64 | 155 | 216 | 950 | 1.07 | 8.44 [ 8.89 | 154 | 20.2 | 9.53 | 1.04 | 8.49 | 916 | 154
25 | 34.0 | 919 | 142 | 777 | 6.48 | 158 | 31.4 | 921 | 1.38 | 783 | 6.67 | 158 | 30.0 | 9.23 | 1.34 | 7.89 | 6.87 | 157
045 40 | 485 | 875 | 1.90 | 6.85 | 4.60 | 163 | 46.1 | 877 | 1.85 | 6.92 | 4.74 | 162 | 44.8 | 8.79 | 1.80 | 6.99 | 4.88 | 16.2
50 | 58.3 | 8.46 | 2.22 | 6.23 | 3.80 | 166 | 55.9 | 8.48 | 217 | 6.31 | 3.92 | 166 | 54.6 | 8.50 | 211 | 6.39 | 4.03 | 16.5
15 245 | 9.70 | 114 | 856 | 8.49 | 217 | 21.8 | 9.72 L1 8.61 | 874 | 216 | 20.3 | 9.75 | 1.08 | 8.66 | 9.00 | 215
25 | 343|954 | 146 | 8.07 | 6.52 | 221 | 317 | 9.56 | 142 | 814 | 671 | 221 | 30.2 | 9.58 | 1.39 | 8.20 | 6.91 | 22.0
025 40 49.1 | 9.30 | 1.94 | 735 | 4.78 | 22.8 | 46.5 | 9.32 | 1.89 | 7.43 | 4.92 | 22.8 | 451 | 9.34 | 1.84 | 750 | 5.07 | 22.7

50 JE A HE DT PH A
15 24.8 |10.06 | 115 | 891 | 8.75 | 23.8 | 22.0 |10.09| 112 | 8.97 | 9.01 | 23.8 | 20.5 | 1011 | 1.09 | 9.02 | 9.28 | 23.7
25 | 34.6 | 9.85 | 147 | 8.38 | 6.69 | 24.2 | 319 | 9.88 | 143 | 8.44 | 6.89 | 241 | 30.4 | 9.90 | 1.40 | 851 | 7.09 | 241
80 035 40 49.3 | 9.54 | 1.96 758 | 4.87 | 24.7 | 46.7 | 9.56 191 7.65 | 5.01 247 | 45.2 | 9.58 | 1.86 7.73 517 24.6

50 JE A HE DT PH A
15 25.2 | 10.43| 116 | 9.27 | 901 | 25.0 | 22.3 [10.45| 113 | 9.33 | 9.27 [ 24.9 | 20.7 |10.48| 110 | 9.38 | 9.55 | 24.9
25 | 34.9 | 1017 | 1.48 | 8.68 | 6.86 | 25.3 | 32.1 | 1019 | 1.44 | 8.75 | 706 | 25.3 | 30.5 | 1022 | 141 | 881 | 7.27 | 25.2
045 40 495 | 9.78 1.97 781 | 4.96 | 25.8 | 46.8 | 9.80 | 1.92 7.88 5.11 25.7 | 45.3 | 9.82 | 1.87 7.96 | 5.26 | 25.7

50 e A D o PR S
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Source : Z\JFH]
EST : ZWF/KA DR
ELT : Afai/KA CRE

HC : lEEfE

HE : ZFREEE
LST : Z\JEKH NiRE

Load Flow : & il &
Flow : jii &

LLT : Bk H iR

Power : 4% &
COP : iRk
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Source Load Flow -0.25L/s Load Flow -0.35L/s Load Flow - 0.45 L/s
EST | Flow | ELT LLT TC |Power| HR EER LST LLT TC [Power| HR EER LST LLT TC |[Power| HR EER LST
°C L/s °C °C kwW kW kW | W/W °C °C kW kW kW | W/W °C °C kW kW kW | W/W °C
10 3.9 6.24 | 0.8 | 7.02 | 7.99 6.8 5.5 6.44 | 0.78 | 7.22 | 8.20 7.0 6.4 6.64 | 0.79 | 7.42 | 841 7.2
0.25 20 117 8.46 | 0.81 | 9.27 |10.42| 9.0 13.9 8.73 | 0.82 | 9.54 [10.69| 9.3 15.1 9.00 | 0.82 | 9.82 | 1097 | 9.6
30 196 |10.68 | 0.84 | 1152 | 12.66 | 112 22.3 | 1102 | 0.85 | 11.86 [13.00| 116 23.8 | 11.36 | 0.85 | 12.21 | 13.34 | 119
45 31.3 | 1401 | 0.89 [ 1490 | 15.74 | 145 | 34.9 | 1445 | 0.89 | 15.35 | 16.16 | 15.0 | 36.9 | 14.90 | 0.90 | 15.80 | 16.57 | 15.4
10 3.8 6.32 | 0.5 | 7.07 | 8.42 4.9 5.5 6.53 | 0.75 | 7.28 | 8.65 5.1 6.4 6.73 | 0.76 | 7.49 | 8.87 5.2
o 0.35 20 116 | 8.57 | 0.78 | 9.35 | 1101 6.5 13.8 | 8.85 | 0.78 | 9.63 | 1130 | 6.7 151 912 [ 079 | 991 | 1159 | 6.9
30 19.4 11082 | 0.81 | 11.63 | 13.41 8.1 22.2 1117 0.81 | 11.98 | 13.77 8.3 23.8 | 1152 | 0.82 | 12.33 | 14.12 8.6
45 311 |14.20| 0.85 | 15.05 | 16.72 | 105 | 34.8 | 1465 | 0.85 | 1551 | 1716 | 10.8 | 36.8 | 1511 | 0.86 | 15.97 | 1761 111
10 3.7 6.41 | 0.72 713 8.89 3.9 5.4 6.61 | 0.72 | 7.34 | 913 4.0 6.3 6.82 | 0.73 | 7.55 | 9.36 4.1
0.45 20 115 8.69 | 0.75 | 9.44 | 11.65 5.1 137 | 8.97 | 0.75 | 9.72 | 11.96 5.3 150 | 9.25 | 0.75 |10.00 | 12.27 | 5.4
30 19.3 | 1097 | 0.77 | 1174 | 1423 | 6.4 22.1 1132 | 0.78 | 1210 | 14.61 6.6 23.7 | 1167 | 0.78 | 1245|1498 | 6.7
45 31.0 |14.40 | 0.81 | 15.20 | 17.79 8.2 34.6 | 14.85| 0.81 | 15.67 | 18.27 8.5 36.7 | 1531 | 0.82 | 16.13 | 18.74 | 8.7
10 4.0 6.18 1.00 7.18 6.17 17.0 5.6 6.37 1.01 7.38 | 6.33 17.2 6.4 6.57 101 758 | 6.50 | 174
0.25 20 117 8.49 | 1.05 | 9.54 | 813 19.3 13.9 8.77 1.05 | 9.82 | 8.34 | 19.6 15.1 9.04 | 1.06 [10.09 | 8.56 | 19.8
’ 30 195 | 1081 | 1.09 [ 1190 | 9.93 | 216 | 22.2 | 1116 1.09 | 12.25 | 1019 | 22.0 | 23.8 | 11.50 110 [12.60 |10.45| 22.3
45 311 | 1429 | 116 | 1545|1237 | 251 347 | 1475 | 116 | 1591 | 12,70 | 25.5 | 36.8 | 15.20 | 117 16.37 | 13.02 | 26.0
10 3.9 | 6.26 | 0.96 | 7.22 | 6.50 | 15.0 55 | 6.46 | 0.97 | 743 | 6.68 | 152 | 6.4 | 6.66 | 0.97 | 7.63 | 6.85 | 153
10 0.35 20 116 | 861 | 1.00 | 9.62 | 859 | 167 | 138 [ 8.89 | 101 | 9.89 | 8.82 | 169 | 150 | 946 | 101 | 1017 | 9.05 | 171
30 19.3 | 10.96 | 1.04 | 1201 | 1051 | 184 22.1 11.31 1.05 | 12.36 | 10.79 | 18.6 23.7 | 1166 | 1.05 | 12.72 | 11.07 | 18.9
45 30.9 |14.49 | 110 | 1559 | 1313 | 20.9 | 34.6 | 14.95 111 16.06 | 13.49 | 21.2 36.6 | 15.42 111 16.53 | 13.83 | 21.5
10 3.8 6.35 | 0.92 | 727 | 6.87 | 13.9 5.4 6.55 | 0.93 | 748 | 7.05 14.1 6.3 6.75 [ 0.93 | 7.69 | 7.23 14.2
0.45 20 115 | 873 | 0.96 | 9.69 | 9.09 | 153 | 13.7 | 9.01 | 0.97 | 9.97 | 9.33 | 154 | 150 | 9.29 | 0.97 |10.26 | 9.57 | 15.6
’ 30 19.2 11 1.00 1211 11.15 16.6 | 22.0 | 11.47 | 1.00 | 12.47 | 11.45 | 16.8 | 23.6 | 11.82 101 |12.83 | 1175 | 170
45 30.7 | 1469 | 105 | 15.74 | 1398 | 185 | 34.4 | 1516 | 1.06 | 16.21 | 1435 | 18.8 | 36.5 | 15.63 | 1.06 | 16.69 | 14.72 | 19.0
10 4.4 5.79 121 7.00 | 4.77 | 26.8 5.8 5.97 | 122 719 | 4.90 | 270 6.7 6.16 1.23 7.38 | 5.02 | 27.2
20 12.2 | 797 | 1.27 | 9.24 | 6.29 | 29.0 | 143 [ 8.22 | 1.27 | 9.50 | 6.46 | 29.3 | 154 | 8.48 | 1.28 | 9.76 | 6.63 | 29.5
025 30 201 | 1016 | 1.32 | 1148 | 7.69 | 31.2 | 22.7 [10.48] 1.33 | 1181 | 7.90 | 31.5 | 241 |10.80| 1.33 | 1214 | 8.10 | 31.8
45 Operation notrecommended
10 4.3 | 5.85 117 | 7.02 | 5.02 | 249 | 58 | 6.04 | 117 7.21 515 | 25.0 | 6.6 | 6.23 | 118 741 | 5.28 | 25.2
20 | 035 20 121 [ 8.06 | 1.22 | 9.27 | 6.63 | 26.5 | 139 | 8.69 | 1.23 | 9.92 | 707 | 26.9 | 154 | 857 | 1.23 | 9.80 | 6.98 | 26.8
30 | 20.0 |10.26 | 1.26 | 1153 | 812 | 28.0 | 221 | 1135 | 1.29 |[12.64 | 8.82 | 28.8 | 241 |1092 | 1.28 | 1219 | 8.55 | 28.5
45 Operation notrecommended
10 4.2 | 592 | 112 | 7.04 | 5.29 | 23.8 5.7 6.11 113 724 | 543 | 239 | 6.6 | 6.30 | 113 | 7.43 | 557 | 24.0
20 121 8.15 1.16 9.31 [ 700 | 25.0 14.1 8.41 117 9.58 | 7.18 25.2 153 | 8.67 118 9.84 | 737 | 25.3
045 30 199 [1037 | 121 | 1158 | 8.59 | 26.3 | 22.5 |10.70 | 121 | 11.92 | 881 | 26.5 | 24.0 | 1103 | 122 |12.25 | 9.04 | 26.6
45 31.6 | 1371 1.27 | 14.98 | 10.76 | 28.1 351 | 14.14 | 1.28 | 15.42 | 11.05 | 28.4 371 | 1458 | 1.29 | 15.87 | 11.33 | 28.6
10 5.0 515 | 148 | 6.63 | 3.48 | 36.5| 6.3 531 | 149 [ 6.80 | 357 [ 36.6 | 70 | 548 | 149 | 6.97 | 3.66 | 36.8
20 13.1 7.09 154 | 8.63 | 461 | 38.4 | 147 7.65 | 1.56 9.21 491 | 39.0 | 15.9 7.54 | 155 9.10 | 4.85 | 38.9
025 30 21.2 | 9.03 | 1.60 | 10.63 | 5.65 | 40.4 | 23.0 | 9.99 | 1.63 | 1161 | 6.14 | 41.3 | 24.8 | 9.61 161 | 1122 | 5.95 | 40.9
45 Operation notrecommended
10 4.9 521 | 142 | 6.63 | 3.66 | 346 | 6.3 | 537 | 143 |6.80 | 3.76 [ 347 | 70 | 554 | 144 | 6.98 | 3.85 | 34.9
30 | 035 20 130 | 718 | 1.48 | 8.66 | 4.86 | 36.0 | 146 | 775 | 1.49 | 9.25 | 519 | 36.4 | 159 | 764 | 1.49 | 913 | 512 | 36.4
30 211 9.16 | 1.53 |10.69| 5.99 | 375 | 22.9 | 1014 | 156 | 11.69 | 6.51 | 381 | 24.7 | 9.75 | 1.55 | 11.29 | 6.30 | 37.9
45 Operation notrecommended
10 49 | 526 | 137 | 663|385 |336| 6.2 [543 | 137 | 6.81 | 3.96 | 33.7 70 |5.60 | 1.38 | 6.98 | 4.06 | 33.8
20 12.9 7.28 141 | 8.69 | 515 | 34.7 | 145 7.86 | 143 | 9.29 [ 5.50 | 35.0 | 15.8 7.74 1.43 9.17 5.42 | 35.0
045 30 | 20.9|9.29 | 146 |10.75| 6.35 | 35.8 | 22.8 [10.28 | 1.49 | 1177 | 6.92 | 36.4 | 24.6 | 9.89 | 1.48 | 11.36 | 6.69 | 36.2
45 Operation notrecommended
10 58 | 4.27 | 1.80 | 6.07 | 2.38 | 50.9 | 6.9 | 441 | 181 | 6.22 | 2.44 | 511 75 | 455 | 182 | 6.36 | 2.50 | 51.2
0.25 20 141 | 6.09 | 186 | 7.95 | 3.27 | 52.8 | 154 | 6.59 | 1.88 | 8.47 | 3.50 | 53.3 | 165 | 6.47 | 1.88 | 8.35 | 3.44 | 53.2
ig Operation not recommended
10 5.8 4.32 | 173 6.05 | 2.50 | 49.2 6.9 4.46 | 1.74 | 6.20 | 2,57 | 49.3 75 4.60 1.75 6.34 | 2.63 | 49.4
a5 0.35 20 14.0 6.15 1.79 7.94 | 3.44 | 50.5 | 154 | 6.66 181 8.47 | 3.68 | 50.9 | 16,5 | 6.54 181 8.35 | 3.62 | 50.8
ig Operation not recommended
10 5.7 4.37 | 166 | 6.03 | 2.63 | 48.3 6.9 4.51 1.67 6.18 | 2.70 | 48.3 75 465 | 1.68 | 6.32 | 2.77 | 48.4
20 13.9 | 6.22 1.72 7.94 | 3.62 | 49.3 | 153 6.73 | 1.74 | 8.47 | 3.88 | 49.6 | 164 6.61 174 | 8.35 | 3.81 | 49.5
0.45 30 _
25 Operation not recommended
3/14/12
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Source Load Flow - 0.30 L/s Load Flow - 0.50 L/s Load Flow - 0.65 L/s
EST | Flow | ELT | LLT HC |Power| HE cop LST | LLT HC |Power| HE cop LST | LLT HC |Power| HE cop LST
°C L/s °C °C KW | kw kW °C °C kW | kW kW °C °C kW | kw kW °C
15 217 | 841 | 134 | 707 | 6.29 | -5.6 | 19.0 | 8.43 | 131 712 | 643 | -5.7 | 181 | 845 | 129 | 716 | 6.54 | -5.7
25 314 | 812 | 175 | 6.37 | 464 | 51 | 289 | 814 | 171 | 643 | 475 | -51 | 28.0 | 816 | 1.69 | 6.47 | 4.84 | -51
030 40 46.1 | 768 | 2.36 | 532 | 3.25 | -4.2 | 43.7 | 770 | 231 | 5.39 | 333 | -43 | 428 | 7.72 | 2.27 | 5.44 | 3.39 | -4.3
50 55.9 | 739 | 2.77 | 461 | 2.66 | -3.7 | 53.5 | 741 | 271 | 470 | 2.73 | -3.7 | 52.7 | 742 | 2.67 | 4.76 | 2.78 | -3.8
15 220 | 878 | 135 | 743 | 651 | -35 | 192 [ 8.80 | 132 | 748 | 6.66 | -3.6 | 182 | 8.82 | 1.30 | 752 | 6.77 | -3.6
o 0.50 25 317 | 843 | 176 | 6.67 | 4.79 | -3.2 | 29.0 | 846 | 172 | 6.73 | 490 | -3.2 | 281 [ 8.48 | 170 | 6.78 | 4.99 | -3.2
40 | 46.3 | 792 | 2.38 | 554 | 3.33 | -2.6 | 43.8 | 794 | 2.33 | 561 | 341 | -2.7 | 429 | 796 | 2.29 | 5.67 | 3.47 | -2.7
50 [56.0| 757 | 279 | 478 | 271 | -23 | 53.6 | 759 | 2.73 | 4.86 | 2.78 | -2.3 | 52.8 | 761 | 2.69 | 4.92 | 2.83 | -2.3
15 222 | 9.05 | 136 | 770 | 6.68 | -2.8 | 193 | 9.08 | 133 | 775 | 6.83 | -2.8 | 183 | 9410 | 131 | 779 | 6.95 | -2.9
25 319 | 867 | 177 | 6.90 [ 490 | -25 | 291 | 870 | 1.73 | 6.96 | 5.01 | -25 | 28.2 | 871 171 701 | 510 | -2.6
065 40 | 46.4 | 810 | 239 | 570 | 338 | -21 | 439 | 812 | 234 | 578 | 3.47 | -21 |43.0 | 814 | 230 | 5.83 | 353 | -21
50 56.1 | 771 281 | 490 | 275 | -18 | 53.7 | 773 | 275 | 499 | 282 | -18 | 528 | 775 | 2.70 | 5.05 | 2.87 | -1.8
15 23.7 |10.68 | 145 | 9.23 | 7.35 25 |1 202 |1071 | 141 | 930|760 | 2.4 | 190 |1073| 138 | 936 | 780 | 2.4
25 | 335 |1041 | 186 | 8.56 | 5.61 3.0 | 301 |10.44| 1.80 | 864 | 580 | 3.0 | 28.9 |1047| 176 | 871 | 5.95 | 2.9
030 40 48.1 |10.02 | 2.46 | 755 | 4.06 | 3.9 | 449 |10.05| 2.39 | 765 | 4.20 | 3.8 | 43.8 |10.07 | 2.34 | 7.73 | 431 3.7
50 579 | 9.75 | 287 | 6.88 | 3.40 | 4.4 | 548 | 9.78 | 2.78 | 7.00 | 351 4.3 | 537 | 9.80 | 2.72 | 7.08 | 3.60 | 4.2
15 241 | 1115 | 1.46 | 9.68 | 7.62 53 | 205 | 1118 | 142 | 9.76 | 7.87 5.2 19.2 | 1120 | 1.39 | 9.82 | 8.08 | 5.2
10 | o050 25 | 33.8 11082 | 1.87 | 8.95 | 5.78 5.6 | 30.3 |1085| 182 | 9.03 | 598 | 56 | 291 |[1087| 177 | 910 | 613 | 5.6
40 | 48.4 11032 | 248 | 784 | 416 | 6.2 451 |10.35| 241 | 7.95 | 4.30 61 | 43.9 [1038 | 2.35 | 8.02 | 441 6.1
50 58.1 |10.00| 2.89 | 711 | 3.46 | 6.5 | 54.9 |10.02| 2.80 | 722 | 3.58 | 6.5 | 53.8 |10.05| 2.74 | 731 | 3.67 | 6.4
15 24.3 | 11.50 | 1.47 | 10.03 | 781 6.2 | 20.6 | 1153 | 1.43 | 10.10 | 8.08 | 6.2 19.3 | 1156 | 1.40 | 1016 | 8.28 | 6.2
25 | 34,0 | 1112 | 188 | 9.24 | 591 6.5 | 30.4 | 1115 | 1.83 | 9.33 | 6.1 6.5 | 29.2 | 1118 | 1.78 | 9.39 | 6.27 | 6.5
0.65 40 | 48.6 |10.56 | 2.50 | 8.06 | 4.23 | 70 | 45.2 |1059| 2.42 | 816 | 4.37 | 6.9 |44.0 | 1061 | 2.37 [ 8.24 | 4.48 | 6.9
50 | 58.3 | 1018 | 291 | 727 | 350 | 73 | 55.0 [ 1021 | 2.82 | 7.39 | 3.62 | 7.2 | 53.8 |10.23 | 2.75 | 7.48 | 3.71 7.2
15 25.5 [12.94 | 151 | 1143 | 857 | 10.7 | 21.3 |12.98 | 1.47 | 1151 | 8.86 | 10.6 | 19.9 | 1301 | 1.43 | 1157 | 9.08 | 10.6
25 353 [12.64 | 192 | 1071 | 6.58 | 113 | 31.2 |12.67 | 1.86 | 1081 | 6.80 | 112 | 29.8 | 12.70 | 1.82 |10.88 | 6.97 | 112
0.30 40 | 49.9 | 1218 | 2.54 | 9.64 | 4.80 | 12.2 | 46.0 | 1221 | 2.46 | 9.75 | 4.96 | 121 | 44.6 |12.24| 2.40 | 9.83 | 5.09 | 120
50 59.7 | 1187 | 2.95 | 8.92 | 4.083 | 127 | 55.8 | 1191 | 2.86 | 9.05 | 4.16 | 12.6 | 54.5 | 11.93 | 2.79 | 9.14 | 4.27 | 12.6
15 26.0 | 1350 | 1.52 | 11.97 | 8.87 | 14.2 | 21.6 | 13.54 | 148 | 12.06 | 9.17 141 | 201 | 1356 | 1.44 | 1212 | 9.40 | 141
20 | 0.50 25 35.7 | 1311 | 194 | 1118 | 6.77 | 145 | 314 | 1315 | 1.88 | 1127 | 7.00 | 145 | 29.9 | 1318 | 1.83 | 11.34 | 718 | 145
40 | 50.2 [ 1254 | 2.56 | 9.98 | 4.90 | 151 | 46.1 | 12,57 | 2.48 [10.09 | 5.07 | 151 | 44.7 |12.60 | 2.42 | 1018 | 5.20 | 15.0
50 59.9 | 1216 | 2.97 | 919 | 4.09 | 155 | 55.9 | 1219 | 2.88 | 9.31 | 4.23 | 155 | 54.6 | 12.22 | 2.82 | 9.40 | 4.34 | 154
15 26.3 | 13.91 | 153 | 1238 | 9.09 | 154 | 21.8 | 13.95| 1.49 |12.47 | 9.40 | 153 | 20.2 | 13.98 | 145 | 1253 | 9.64 | 15.3
25 | 36.0 [1347 | 1.95 | 1153 | 6.92 | 157 | 31.6 | 1351 | 1.89 | 11.62 | 715 15.6 | 301 |13.54| 1.85 | 11.69 | 7.34 | 15.6
0.65 40 | 50.4 | 12.81 | 2.57 | 10.24| 4.98 | 16.2 | 46.3 | 12.85 | 2.49 | 10.35 | 5.15 161 | 44.8 | 12.87 | 2.44 |10.44 | 5.28 | 161
50 60.1 | 1237 | 299 | 9.38 | 414 | 165 | 56.1 |12.40| 2.90 | 9.50 | 4.28 | 16.4 | 54.7 | 12.43 | 2.83 | 9.60 | 4.39 | 16.4
15 26.6 | 1423 | 159 |[12.64 | 8.93 | 19.7 | 22.0 | 14.27 | 155 |12.73 | 9.23 | 19.7 | 20.4 | 1431 | 151 |12.80 | 9.47 | 19.6
0.30 25 | 36.4 |13.98| 201 | 11.98 | 6.97 | 20.3 | 31.8 | 14.02| 1.95 | 12.08 | 7.20 | 20.2 | 30.3 | 14.05| 1.90 | 1215 | 7.39 | 201
28 Operation notrecommended
15 271 [14.85| 161 [13.24] 9.25 | 23.5 | 22.3 | 1489 | 1.56 |13.33 | 9.56 | 23.5 | 20.6 | 14.92 | 1.52 |13.40 | 9.80 | 23.5
25 | 36.8 | 1451 | 2.02 | 1249 | 717 | 23.9 | 321 |1455| 196 | 1259 | 742 | 23.9 | 30.5 | 1458 | 1.92 |12.67 | 761 | 23.8
30 ] 050 40 51.4 | 1401 | 2.65 | 11.36 | 5.29 | 24.5 | 46.9 | 14.05| 2.57 | 1148 | 5.47 | 24.4 | 45.3 |14.08 | 251 | 1157 | 561 | 24.4
50 Operation notrecommended
15 274 | 1531 | 161 |13.69 | 9.48 | 249 | 22.5 | 1535 | 1.57 | 13.78 | 9.80 | 24.8 | 20.8 | 15.38 | 1.53 | 13.85 | 10.05 | 24.8
25 371 | 1491 | 2.03 | 1287 | 733 | 25.2 | 32.3 | 14.95| 1.97 | 12.98 | 757 | 251 | 30.6 | 14.98 | 1.93 |13.05 | 7.77 | 25.1
0.65 40 51.6 | 1431 | 2.66 | 11.65 | 5.37 | 25.6 | 47.0 | 1435 | 2.58 | 11.77 | 5.55 | 25.6 | 45.4 | 14.38 | 2.52 | 11.86 | 5.70 | 25.6
50 Operation notrecommended
3/14/12
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Source Load Flow - 0.30 L/s Load Flow - 0.50 L/s Load Flow - 0.65 L/s
EST | Flow | ELT LLT TC |Power| HR EER LST LLT TC [Power| HR EER LST LLT TC |[Power| HR EER | LST
°C L/s °C °C KW kW KW | W/W °C °C kW kW kW | W/W °C °C kW kW kW | W/W °C
10 2.3 9.47 110 [10.57 | 8.58 8.6 5.2 9.81 111 10.92 | 8.84 8.9 6.2 |10.07 111 1119 | 9.04 9.1
20 10.0 | 12.27 112 [13.40]10.92 | 10.9 13.8 | 1272 | 113 [13.85| 11.25 11.3 151 [13.06| 114 | 1419 | 11.50 115
030 30 177 [15.08 | 115 |16.22 | 1316 | 132 | 22.4 | 1563 | 115 | 16.78 [ 13.57 | 136 | 24.0 |16.04| 116 | 1720 | 13.86 | 14.0
45 29.3 | 19.29 | 118 |20.46| 16.39 | 16.6 | 35.2 | 19.99 | 118 2117 | 16.89 | 17.2 37.3 [20.52| 119 | 2171 | 1726 | 17.6
10 2.2 9.62 | 1.05 [10.67 | 9.12 5.2 5.1 9.97 | 1.06 | 11.03 | 9.39 5.4 6.2 1023 | 1.07 | 11.30 | 9.60 5.5
20 9.9 1247 | 107 |13.54 | 11.63 6.6 13.7 [12.92 | 1.08 [14.00] 11.98 6.8 150 | 13.26 | 1.08 | 1435|1224 | 7.0
0 050 30 175 [ 1532 | 1.09 | 16.41 | 14.06 | 8.0 22.3 115.88| 110 [16.97 |14.48 | 8.3 23.9 [16.30| 110 [1740|14.80| 85
45 29.1 | 1959 | 112 | 20.71 | 1756 | 101 351 (2031 | 112 |21.43|18.09| 105 | 37.2 (20.84| 113 |21.97 | 18.49 | 10.7
10 2.1 9.73 1.02 | 10.75] 9.55 | 4.0 5.1 10.08 | 1.02 1111 9.84 4.2 6.1 10.35 | 1.03 | 11.38 |10.06 | 4.3
20 9.7 1261 | 1.03 | 13.65 | 12.21 5.1 13.6 | 13.07 | 1.04 | 1411 [ 1258 5.3 150 | 1342 | 104 |14.46|1286| 5.4
065 30 174 11550 | 1.05 | 16.54 | 1479 | 6.2 22.2 116.06| 1.05 | 1712 [ 1524 | 6.4 23.8 [ 1649 | 106 | 1754 | 1557 | 6.6
45 28.9 | 19.82 | 1.07 |20.89 18.52 7.8 35.0 [20.55] 1.08 | 21.62 | 19.09 8.1 371 | 21.09 | 1.08 | 22.17 | 19.51 8.3
10 2.4 9.37 141 |10.79 | 6.63 | 18.8 5.3 9.72 142 | 1114 | 6.83 191 6.3 9.97 | 143 [ 1140 | 6.98 | 193
20 10.0 | 12.32 | 1.45 | 13.77 | 8.51 21.2 13.8 | 12.77 | 1.46 | 14.22 | 8.77 21.6 151 1310 | 1.46 | 1457 | 8.97 | 21.8
030 30 176 | 1526 | 1.48 | 16.74 {1032 | 23.6 | 22.3 | 1582 | 1.49 | 1731 | 1063 | 241 | 23.9 |16.24 | 1.49 | 1773 |10.86| 24.4
45 29.0 | 19.68 | 153 | 21.21 | 12.87 | 27.2 | 35.0 [20.40| 154 |21.94 | 13.27 | 27.8 371 |20.94| 154 |22.48| 13.56 | 28.3
10 2.3 9.52 1.35 [10.87 | 7.04 | 153 5.2 9.87 | 1.36 | 11.23 | 7.26 15.5 6.2 1013 | 1.37 | 1150 | 741 15.6
10 0.50 20 9.8 1251 | 1.38 | 13.89 | 9.07 | 16.8 137 [ 1297 | 1.39 | 1436 | 9.34 | 170 150 | 1331 | 1.39 | 1471 | 9.55 | 172
30 174 | 1551 141 | 16.91 | 1101 183 | 22.2 | 16.07 | 1.42 | 1749 | 1135 | 185 | 23.8 |16.50 | 1.42 | 1792 | 11.60 | 18.7
45 28.7 | 1999 | 145 [21.44 |13.80 | 20.5 | 34.9 |20.72| 1.46 | 22.18 | 14.22 | 20.8 | 37.0 | 21.27 | 1.46 |22.73 | 1453 | 211
10 2.2 9.63 131 ]110.94| 7.38 14.1 5.1 9.98 131 ] 11.30 | 7.60 | 14.2 6.2 |10.25 | 1.32 | 1157 | 7.77 14.3
20 9.7 [12.66 | 1.33 |13.99 | 9.52 15.2 13.6 | 1312 | 1.34 |14.46| 9.81 154 149 | 1347 | 1.34 | 1481 | 10.03| 15.6
0.65 30 172 [15.69 | 1.35 | 17.04 | 11.59 | 16.4 221 [16.26 | 1.36 | 1762 | 11.94 | 16.6 | 23.7 | 16.69 | 1.37 |18.06 [ 12.20 | 16.8
45 28.6 |20.23 | 1.39 |21.62 | 1455 | 181 34.8 |20.96| 140 [22.36|15.00 | 18.4 | 36.9 | 21.52 | 1.40 [22.92 | 15.33 | 18.6
10 2.9 8.78 171 ]110.50 | 5.12 | 28.5 5.6 9.10 1.72 |110.83 | 5.28 | 28.8 6.5 9.34 | 173 | 1107 | 5.39 | 29.0
20 10.6 | 11.56 | 1.75 | 1331 | 6.59 | 30.8 | 14.2 | 11.98 | 1.76 | 13.74 | 6.79 | 31.2 | 154 |12.30 | 1.77 [14.07 | 6.94 | 314
030 30 18.3 | 14.33 | 1.79 | 1613 | 7.99 | 33.1 | 22.8 [14.86 | 1.80 |16.66 | 8.24 | 33.5 | 24.3 | 1525 | 181 |17.06 | 8.42 | 33.9
45 Operation notrecommended
10 2.8 [8.90 | 1.64 [10.54| 5.43 | 251 55 | 9.22 | 165 |10.87 | 5,59 | 25.3 | 6.4 | 9.47 | 166 | 1112 | 572 | 25.4
20 |os0 20 105 | 11.70 | 1.67 |13.38| 7.00 | 26.5 | 13.8 | 12.61 | 1.69 | 14.30| 7.47 | 27.0 | 153 |12.45| 1.69 | 1414 | 7.37 | 26.9
30 18.2 | 1451 | 171 | 16.21 | 8.50 | 279 | 22.2 [16.00| 1.73 | 17.73 | 9.26 | 28.6 | 24.2 | 1543 | 172 | 1716 | 8.95 | 28.4
45 Operation notrecommended
10 2.7 1899 | 158 | 1057 | 5.68 [ 24.0 | 55 [9.32 | 159 | 1091 | 5.85 | 241 6.4 | 9.56 | 1.60 | 1116 | 5.98 | 24.2
20 104 | 1181 161 [13.43| 7.33 | 25.0 | 140 [12.24 | 1.62 | 13.87 | 755 | 25.2 153 | 1257 | 1.63 [14.20| 7.72 | 25.3
0.65 30 181 |14.64| 1.64 |16.28 | 8.92 | 26.1 | 22.6 | 1517 | 1.65 | 16.82 | 919 | 26.3 | 24.2 | 1557 | 1.66 | 1723 | 9.39 | 26.5
45 29.7 |18.87 | 1.68 [20.56| 11.20 | 27.7 | 35.5 | 19.56 | 1.69 | 21.26 | 11.55 | 28.0 | 37.5 |20.08| 1.70 |21.78 | 11.80 | 28.2
10 3.6 781 | 2.09 [ 9.90 | 3.74 | 381 | 6.0 8.10 | 210 |10.20| 3.85 | 38.3 | 6.9 8.31 211 ]10.42 | 3.94 | 38.5
20 116 |10.27 | 213 |12.40| 4.82 | 401 | 14.6 | 1107 | 215 [13.22 | 515 | 40.7 | 159 |[10.93 | 2.15 |13.08 | 5.08 | 40.6
030 30 19.7 | 12.73 | 217 |14.90| 5.86 | 42.1 | 23.2 [14.04 ]| 2.20 | 16.24 | 6.39 | 43.2 | 24.9 | 1354 | 219 |15.73 | 6.17 | 42.8
45 Operation notrecommended
10 3.6 791 | 2.00 [ 991 | 3.96 | 348 | 6.0 | 8.20 | 201 | 1021 | 4.08 | 35.0 | 6.8 | 8.42 | 2.02 |10.44 | 417 | 351
30 0.50 20 115 110.43| 2.03 | 12.46 | 5.13 36.1 145 | 11.24 | 2.05 | 13.29 | 5.48 | 36.5 | 158 | 11.09 | 2.05 | 1314 | 5.40 | 36.4
30 19.5 | 12.94 | 2.07 |15.00 | 6.26 | 37.3 | 23.0 | 14.28 | 2.09 | 16.36 | 6.83 | 38.0 | 24.8 | 13.76 | 2.09 | 1585 | 6.59 | 37.7
45 Operation notrecommended
10 35 | 799 | 193 | 992 | 414 | 337 | 6.0 | 828 | 1.94 |1022 | 4.27 | 33.8 | 6.8 | 850 | 1.95 |10.45]| 4.36 | 33.9
20 114 [10.54| 196 |[12.50| 5.38 | 34.7 | 145 | 1137 | 1.97 | 1334 | 5.76 | 35.0 | 15.8 11.21 198 | 1319 | 5.67 | 35.0
065 30 19.4 [13.09| 1.99 |15.08 | 6.59 | 35.7 | 23.0 | 14.45| 2.01 [16.46 | 7.20 | 36.2 | 24.8 | 13.93 | 2.01 | 1594 | 6.94 | 36.0
45 Operation not recommended
10 47 | 6.49 | 254 | 9.03 | 255 | 52.3 | 6.7 6.72 | 2.55 | 9.28 | 2.63 | 525 | 74 | 6.90 | 257 | 9.47 | 2.69 | 52.7
0.30 20 128 | 8.80 | 2.58 | 11.38 | 3.41 | 54.3 | 154 | 9.52 | 2.60 | 1212 | 3.66 | 54.9 | 165 | 9.36 | 2.60 | 11.97 | 3.60 | 54.7
ig Operation notrecommended
10 4.7 6.57 | 2.43 | 9.00 | 2.70 | 49.4 6.7 6.81 | 2.44 | 9.25 | 2.79 | 495 7.4 6.99 | 245 | 9.44 | 2.85 | 49.6
a5 0.50 20 128 | 891 | 2.46 | 1137 | 3.62 | 50.5 | 153 [ 9.64 | 248 | 1212 | 3.88 | 50.9 | 16.4 | 9.48 | 2.49 | 11.97 | 3.81 | 50.8
ig Operation notrecommended
10 4.6 6.63 | 2.35 | 8.98 | 2.83 | 48.4 6.6 6.87 | 2.36 | 9.23 291 | 48.5 7.4 7.06 | 2.37 | 9.42 | 298 | 48.5
0.65 20 127 | 8.99 | 2.38 | 1137 | 3.78 | 49.3 | 153 | 9.73 | 2.40 | 1213 | 4.05 | 49.6 | 164 | 957 | 2.40 | 11.97 | 3.98 | 49.5
ig Operation not recommended
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NSKW SPECIFICATION CATALOG

NSKW12 —{RER

B
Source Load Flow - 0.50 L/s Load Flow -0.75L/s Load Flow - 1.00 L/s
EST | Flow | ELT | LLT HC |Power| HE cop LST | LLT HC |Power| HE cop LST | LLT HC |Power| HE cop LST
°C L/s °C °C kKW | kw kW °C °C kW | kW kW °C °C kW | kw kW °C
15 20.4 | 1127 | 163 | 964 | 6.90 | -4.6 | 186 | 1130 | 161 | 9.70 | 704 | -4.6 | 177 [ 1133 | 158 | 9.75 | 718 | -4.6
25 | 30.3 ] 1110 | 2.27 | 884 | 490 | -4.2 | 285 | 1113 | 2.23 | 8.90 | 5.00 | -4.2 | 277 | 1116 | 219 | 8.97 | 511 | -4.3
050 40 | 452 {1085 | 3.22 | 763 | 3.37 | -3.6 | 43,5 | 1087 | 316 | 7.72 | 3.44 | -3.7 | 42.6 |10.90| 3.10 | 7.80 | 352 | -3.7
50 55.1 | 10.68 | 3.85 | 6.82 | 2.77 | -3.2 | 53.4 |10.70 | 3.78 | 6.92 | 2.83 | -3.3 | 52.6 | 10.73 | 3.70 | 7.03 | 2.90 | -3.3
15 20.6 | 1171 | 1.64 [10.06 | 712 -3.2 | 187 | 1174 | 162 | 1012 | 726 | -3.2 | 178 | 1177 | 159 | 1018 | 7.40 | -3.2
25 | 305 |11.48 | 2.28 | 9.20 | 5.03 | -2.9 | 28.7 | 1151 | 2.24 | 9.27 | 513 | -2.9 | 277 | 1154 | 2.20 | 9.34 | 5.24 | -3.0
0 075 40 | 453 | 1114 | 324 | 790 | 3.44 | -25 | 435 | 1117 | 318 | 799 | 351 | -2.5 | 42.7 | 1119 | 312 | 8.08 | 3.59 | -2.6
50 | 55.2 {1091 | 3.88 | 703 | 281 | -2.2 | 53.5 |10.94| 3.80 | 714 | 2.88 | -2.3 | 52.6 [10.96| 3.73 | 7.24 | 2.94 | -2.3
15 20.8 | 1214 | 166 [10.48| 733 | -2.5 | 189 | 1217 | 1.63 |10.54| 748 | -2.5 | 179 |1220| 1.60 |10.60| 7.62 | -2.5
1.00 25 | 30.6 1185|230 | 956 | 516 | -2.3 | 28.8 | 11.88 | 2.26 | 9.63 | 527 | -2.3 | 278 | 1191 | 221 | 9.70 | 5.38 | -2.3
40 | 454 | 1143 | 3.26 | 817 | 351 | -19 | 43.6 | 1146 | 3.20 | 8.26 | 3.58 | -2.0 | 42.7 | 1149 | 3114 | 8.35 | 3.66 | -2.0
50 | 55.3 | 1114 | 3.90 | 724 | 2.86 | -1.7 | 53,5 | 1117 | 3.83 | 735 | 292 | -1.7 | 52.7 | 11.20 | 3.75 | 7.45 | 299 | -1.8
15 22.0 | 1432 | 168 |12.64 | 851 3.8 19.7 | 1435| 1.64 | 1272 | 8.76 | 3.8 185 |14.39 | 159 | 1279 | 9.03 | 3.8
25 319 |14.07| 2.33 | 1174 | 6.04 | 4.3 | 29.6 | 1411 | 2.27 | 1184 | 6.22 | 4.2 | 28.4 | 1414 | 221 | 1193 | 6.41 | 4.2
050 40 | 46.7 | 13.70 | 3.30 | 10.40| 4.15 49 | 445 | 13.73 | 3.21 | 1052 | 4.27 | 4.9 | 43.4 | 1377 | 3.13 |10.64| 4.40 | 4.8
50 | 56.6 | 13.45| 3.95 | 9.51 | 341 54 | 54.4 |13.49 | 3.84 | 9.64 | 351 5.3 | 53.3 | 1352 | 3.74 | 9.78 | 3.61 5.2
15 22.3 {1487 | 169 | 1317 | 8.78 | 5.7 19.8 |14.90| 1.65 | 13.25 | 9.04 | 5.7 18.6 |14.94| 161 |13.34| 9.31 5.7
25 321 | 1455 | 2.34 | 12.20 | 6.21 6.0 | 29.7 | 1458 | 2.28 | 1230 | 6.39 | 6.0 | 28.6 | 14.62 | 2.22 |12.40| 6.58 | 6.0
10 075 40 | 46.9 |14.07| 3.32 |10.75 | 4.24 | 6.5 | 44.6 | 1410 | 3.23 | 10.87 | 4.36 | 6.5 | 43.4 | 1414 | 315 |10.99 | 449 | 6.4
50 | 56.7 |13.75 | 3.97 | 9.78 | 3.46 | 6.8 | 545 | 13.78 | 3.87 | 991 | 3.56 | 6.8 | 53.4 | 13.82 | 3.76 | 10.05| 3.67 | 6.7
15 225 | 1542 | 1.70 | 1371 | 9.04 | 6.7 | 20.0 | 1546 | 1.66 |[13.79 | 9.31 6.6 | 188 |1549 | 162 |13.88| 9.59 | 6.6
25 | 32.3 | 1502 | 2.36 | 12.66 | 6.37 | 6.9 | 29.9 |15.06 | 2.30 | 12.76 | 6.55 | 6.9 | 28.7 | 1510 | 2.24 | 12.86 | 6.75 | 6.9
1.00 40 | 47.0 |14.43 | 3.34 | 1109 | 432 | 73 | 447 |1447 | 3.25 | 1122 | 445 | 73 | 435 | 1451 | 317 [1134 | 458 | 72
50 | 56.8 | 14.04 | 4.00 | 10.05| 3.51 75 | 54.6 [14.08| 3.89 | 1019 | 3.62 | 75 | 53.4 | 1411 | 3.79 | 10.32 | 3.73 7.5
15 23.5 | 1735 | 1.75 [15.60 | 9.92 | 124 | 20.7 | 1739 | 1.70 |15.69 | 1021 | 12.3 | 19.3 | 1744 | 1.66 | 15.78 | 10.52 | 12.3
25 33.3 | 1707 | 241 |[14.66 | 7.09 | 128 | 30.6 | 1711 | 2.35 | 14.77 | 7.30 | 12.8 | 29.2 | 1716 | 2.28 |14.87 | 752 | 127
0.50 40 48.1 |16.66 | 3.40 | 13.26 | 4.90 | 135 | 45.4 | 16.70 | 3.31 |13.39 | 5.05 | 135 | 44.1 | 16.74 | 3.22 | 13.52 | 5.20 | 134
50 | 58.0 | 16.38 | 4.05 | 12.32 | 4.04 | 140 | 55.3 [ 16.42 | 3.95 | 12.47 | 416 | 13.9 | 54.0 | 16.46 | 3.84 | 12.62 | 4.28 | 13.8
15 23.8 [18.00 | 1.76 |16.24 | 10.22 | 14.7 | 20.9 | 1805 | 172 | 16.33 [10.52 | 14.7 | 194 |18.09 | 1.67 |16.42 | 10.84 | 14.7
20 | 075 25 33.6 | 1763 | 2.42 | 1521 | 7.28 151 | 30.7 | 1768 | 2.36 | 15.32 | 7.49 | 150 | 29.3 | 17.72 | 2.30 [1543 | 771 | 15.0
40 | 48.3 [ 17.09 | 3.42 | 13.67 | 5.00 | 15,6 | 45.6 | 1713 | 3.33 | 13.80 | 515 | 155 | 44.2 | 1717 | 3.24 | 13.93 | 5.30 | 155
50 | 58.2 | 16.72 | 4.08 | 12.64 | 410 | 159 | 55.5 | 16.76 | 3.97 | 12.79 | 4.22 | 158 | 54.1 |16.80| 3.87 | 12.93 | 4.34 | 15.8
15 241 |18.65| 1.77 |16.88 1052 | 159 | 211 [18.70 | 1.73 |16.97 |10.83 | 159 | 19.6 | 18.75 | 1.68 | 1707 | 1116 | 15.8
25 33.9 [18.20 | 2.44 | 1576 | 7.46 | 16.2 | 30.9 | 18.24 | 2.38 | 1587 | 7.68 | 161 | 29.5 | 18.29 | 2.31 |15.98 | 791 16.1
1.00 40 | 48.5 | 1752 | 3.44 [ 14.08| 5.09 | 16.6 | 45.7 | 1756 | 3.35 | 14.21 | 5.24 | 16.5 | 44.3 | 1760 | 3.26 | 14.34 | 5.40 | 165
50 | 58.3 |1706 | 411 |1295| 415 | 16.8 | 55.6 | 1710 | 4.00 | 1310 | 4.28 | 16.8 | 54.2 | 1715 | 3.89 | 13.25 | 4.40 | 16.8
15 24.3 | 19.08 | 1.85 | 1724 110.34| 21.6 | 21.2 | 1913 | 1.80 | 1733 [10.64 | 215 | 19.7 | 1918 | 1.75 | 1743 | 10.96 | 215
25 34.2 |18.90| 251 |16.38| 752 | 22.0 | 31.2 |18.94 | 2.45 | 16.49 | 7.74 | 22.0 | 29.6 | 18.99 | 2.38 | 16.61 | 7.97 | 21.9
0.50 40 49.1 | 18.61 | 3.52 | 1510 | 5.29 | 22.6 | 46.1 | 18.66 | 3.42 | 15.24 | 5.45 | 22.6 | 44.6 | 1871 | 3.33 | 1537 | 5.61 | 225
50 Operation not recommended
15 24.7 |19.80| 1.86 | 1794 |10.66 | 24.2 | 215 |19.85| 181 |18.04 (1097 | 241 | 199 |19.90| 1.76 | 1814 | 11.30 | 241
25 | 34.5 (1952 | 253 [16.99| 771 | 245 | 314 | 1957 | 2.46 | 1710 | 7.94 | 24.4 | 29.8 | 19.62 | 2.40 | 1722 | 818 | 244
30 |07 40 | 49.3 |19.09 | 3.54 | 1555 | 5.39 | 24.9 | 46.2 | 19.14 | 3.45 | 15.69 | 5.55 | 24.9 | 44.7 | 1919 | 3.36 | 15.83 | 5.72 | 24.9
50 Operation notrecommended
15 25.0 |20.52| 1.87 |18.65|10.97 | 25.5 | 217 |20.57| 1.82 | 18.75 | 11.29 | 25.4 | 20.0 [20.62| 1.77 |18.85| 11.63 | 25.4
25 | 34.8 |20.14 | 2.55 | 1759 | 791 | 25.7 | 31.6 | 2019 | 2.48 | 1771 | 814 | 25.7 | 29.9 |20.24| 241 | 1783 | 8.38 | 25.7
1.00 40 | 49.5 | 1957 | 3.56 | 16.01 | 5.49 | 26.1 | 46.4 |19.62 | 3.47 | 1615 | 5.65 | 26.1 | 44.8 | 19.67 | 3.38 |16.29 | 5.82 | 26.0
50 Operation not recommended
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NSKW SPECIFICATION CATALOG

NSKW12 — #HEE Fr X

mE

Source Load Flow - 0.50 L/s Load Flow -0.75L/s Load Flow - 1.00 L/s
EST | Flow | ELT LLT TC |Power| HR EER LST LLT TC [Power| HR EER LST LLT TC |[Power| HR EER | LST
°C L/s °C °C KW kW KW | W/W °C °C kW kW kW | W/W °C °C kW kW kW | W/W °C
10 3.9 1247 | 153 |14.00| 8.17 6.8 5.8 |12.87 | 1.54 | 1441 | 8.38 7.0 6.8 | 13.27 | 154 | 1481 | 8.60 7.2
20 117 17.01 1.57 | 18.58 | 10.81 9.1 143 | 1755 | 1.58 | 1913 | 1110 9.3 156 |18.09| 1.59 |19.68 | 11.38 | 9.6
050 30 195 [ 2154 | 1.62 | 23.16|13.30 | 113 22.8 |22.22| 163 |23.85|13.66 | 116 24.4 2291 | 1.64 |2455] 1401 | 120
45 31.2 [28.33 | 1.69 [30.02| 16.78 | 14.6 | 35.5 [29.24| 1.70 [30.93| 17.23 15.1 37.6 | 30.14| 171 |31.85| 1768 | 155
10 3.8 |12.65| 147 | 1412 | 861 4.6 5.8 | 13.05| 148 | 1453 | 8.84 4.7 6.7 1345 | 1.48 [14.94| 9.07 4.9
20 116 | 1724 | 151 | 18.75 | 11.42 6.1 142 | 1779 | 1.52 | 19.31 | 1173 6.3 155 |18.34| 152 |19.87 |1203 | 6.5
0 075 30 19.3 [21.84 | 155 [23.39|14.08| 76 22.7 | 2253 | 156 [24.09|14.46| 7.8 24.3 |23.23| 157 [24.80] 14.83 8.1
45 310 |28.73 | 161 |30.34| 17.83 | 9.9 35.4 [29.64| 1.62 | 31.26 | 18.30 | 10.2 | 37.5 |30.56| 1.63 | 32.19 | 18.78 | 10.5
10 3.7 [12.82 | 141 |14.23| 9.09 3.5 5.7 1323 | 142 | 14.65 | 9.33 3.6 6.7 113.64 | 142 |15.06| 9.57 3.7
20 115 | 1748 | 145 |18.92 | 1209 | 4.6 141 |18.03 | 145 |19.49 | 1241 | 4.8 155 | 1859 | 146 |20.05]|12.73 | 4.9
1.00 30 19.2 | 2213 | 148 |23.62|14.94| 5.8 22.6 |22.84| 149 [24.33|1534| 5.9 24.3 [23.55| 1.50 [25.04| 15.74 6.1
45 30.8 | 29.12 | 1.53 [30.65|18.98 | 7.5 35.2 |30.05| 1.54 | 3159 1948 | 7.7 37.4 |130.98| 155 |32.53|19.98 | 7.9
10 4.0 [1235] 1.96 | 1431 | 6.31 17.0 5.9 1274 | 1.97 | 1471 | 6.48 17.2 6.8 1314 ] 198 | 1512 | 6.64 | 174
20 117 [ 1708 | 2.03 | 1911 | 8.43 | 193 143 | 1763 | 2.04 | 19.66 | 8.66 | 19.6 15.6 | 1817 | 2.05 |20.22| 8.88 | 19.9
050 30 19.4 | 2181 | 2.09 | 23.91|10.43| 217 22.7 [ 2251 | 210 | 2461 ] 1071 | 22.0 | 24.3 | 2321 | 211 [25.32]10.98| 224
45 30.9 | 2891 | 219 | 3110 | 1319 | 25.2 | 35.3 |29.83| 2.20 |32.04| 13.54 | 25.6 | 37.5 |30.76 | 2.21 |32.97| 13.89 | 26.1
10 3.9 | 1252 | 1.88 | 1441 | 6.65 | 14.7 5.8 1292 | 1.89 | 1481 | 6.83 | 14.8 6.8 |13.32 | 1.90 | 15.22 | 7.00 | 15.0
10 0.75 20 116 | 1732 | 1.94 | 19.26 | 8.91 16.3 142 | 1787 | 195 [19.82 | 9.15 16.4 | 155 | 1842 | 196 [20.39| 9.39 | 16.6
30 19.2 | 2212 | 2.00 | 2412 | 11.04 | 178 | 22.6 |22.82| 2.01 [24.84| 11.34 18.1 24.3 [23.53 | 2.02 [25.55| 11.63 | 18.3
45 30.7 | 29.31 | 2.09 | 31.41 | 14.01 | 20.2 | 35.2 |30.25| 2.10 [32.35 | 14.38 | 20.5 | 37.4 | 31.18 211 [33.30| 14.75 | 20.8
10 3.8 |12.69 | 181 |14.50| 7.02 13.5 5.7 1310 | 1.82 | 14.92 | 721 13.6 6.7 13.50 | 1.83 [15.33 | 7.39 | 137
20 114 | 1756 | 1.86 [19.42 | 9.43 | 147 141 | 1812 | 1.87 [19.99 | 9.69 | 149 154 118.68 | 1.88 |20.56 | 9.94 | 15.0
1.00 30 191 |22.42] 191 |24.33| 1171 159 | 22.5 [ 2313 | 1.92 |25.06]12.03 | 16.1 24.2 [23.85| 193 [25.78 |12.34 | 16.3
45 30.5 | 29.71 | 1.99 | 3171 | 1491 | 177 35.0 [30.66| 2.00 |32.67| 1531 | 18.0 | 37.3 | 31.61 | 2.01 |33.62| 15.70 | 18.2
10 4.4 | 1157 | 2.37 | 13.95| 4.87 | 26.8 6.1 1194 | 2.39 | 1433 | 5.01 | 270 7.0 1231 | 2.40 | 1471 | 513 | 27.2
20 12.2 | 16.03 | 2.45 | 18.48 | 6.53 | 29.0 | 14.6 [ 16.54 | 2.47 | 19.01 | 6.70 | 29.3 | 15.8 | 1705 | 2.48 | 19.53 | 6.88 | 29.5
0.50 30 | 20.0 |20.49| 2.54 |23.02| 8.08 | 31.2 | 231 | 2114 | 2.55 [23.69| 8.29 | 31.6 | 24.7 | 21.79 | 2.56 |24.35| 8.51 | 31.9
45 Operation notrecommended
10 4.3 | 1171 | 2.28 | 13.99 | 513 | 245 61 [12.08 | 2.29 [14.38 | 527 | 247 | 70 [12.46 | 2.31 |14.76 | 5.40 | 24.8
20 | 075 20 121 | 16.21 | 2.36 [ 18.56 | 6.88 | 26.0 | 14.3 | 1750 | 2.38 | 19.88 | 7.35 | 26.5 | 15.8 | 1724 | 2.38 | 19.62 | 7.25 | 26.4
30 19.9 [20.70| 2.43 | 23.13 | 8.53 | 275 | 22.5 | 22.91 | 2.46 |25.37 | 9.30 | 28.3 | 24.6 | 22.02| 2.45 |24.48 | 8.98 | 28.0
45 Operation notrecommended
10 4.2 | 1184 | 219 [14.04|5.40 | 234 | 6.0 | 1222 | 2.20 | 1442 | 555 | 235 | 6.9 [12.60 | 2.21 | 1481 | 5.69 | 23.6
20 12.0 [ 16.38 | 2.26 | 18.64 | 7.26 | 24.5 | 145 |16.90| 2.27 | 1917 | 746 | 24.7 | 157 | 1743 | 2.28 | 1971 | 7.65 | 24.8
1.00 30 19.8 |20.92 | 2.32 |23.24| 9.02 | 25.7 | 23.0 [ 21.59 | 2.33 [23.92| 9.26 | 25.8 | 24.6 |22.25| 2.34 |24.60| 9.50 | 26.0
45 315 | 27.73 | 2.42 | 30.14 | 1148 | 27.4 | 35.7 | 28.61 | 2.43 | 31.04 | 11.78 | 27.6 | 37.8 |29.50| 2.44 |31.94 | 12.09 | 27.8
10 5.0 [10.30| 2.89 | 1319 | 3.56 | 36.4 | 6.5 |10.62 | 291 | 1353 | 3.65 | 36.6 | 73 [10.95| 2.92 |13.88 | 3.75 | 36.8
20 130 [14.26 | 2.98 | 1724 | 4.78 | 384 | 150 | 1539 | 3.01 | 1841 | 511 | 39.0 | 16.3 | 1517 | 3.01 | 18.18 | 5.03 | 38.9
050 30 211 |18.22 | 3.07 | 21.29 | 5.93 | 40.4 | 23.4 | 2016 | 3.12 |23.28 | 6.47 | 414 | 25.3 | 19.38 | 3.10 [22.48] 6.25 | 41.0
45 Operation notrecommended
10 4.9 |1041 | 278 | 1320 | 3.74 | 343 | 6.5 [10.74 | 2.80 [ 1354 | 3.84 [ 344 | 73 |11.08 | 2.81 |13.89 | 3.94 | 34.5
30 | 05 20 130 [14.45| 2.86 | 1731 | 5.05 | 35.6 | 14.9 | 15.60 | 2.89 | 18.49 | 5.40 | 36.0 | 16.3 | 15.37 | 2.89 | 18.26 | 5.32 | 35.9
30 21.0 [18.48 | 2.94 [ 2142 | 6.29 | 37.0 | 23.3 |20.46| 2.98 |23.44| 6.87 | 37.6 | 25.2 | 19.66 | 2.97 |22.63| 6.62 | 37.4
45 Operation notrecommended
10 4.9 |1053 | 2.67 |13.20 | 3.94 | 33.2 | 6.5 [10.86| 2.69 | 13.55 | 4.04 | 33.3 73 | 1120 | 2.70 [13.90| 415 | 33.4
20 129 [14.64| 2.74 | 1738 | 5.34 | 34.2 | 149 [ 1581 | 2.77 | 1858 | 5.72 | 34.5 | 16.2 | 1557 | 2.77 |18.34 | 5.62 | 34.5
1.00 30 | 2091875 | 281 |21.56| 6.67 | 35.3 | 23.2 [20.76 | 2.85 [23.60| 7.29 | 35.8 | 251 [19.94 | 2.84 |22.78 | 7.03 | 35.6
45 Operation not recommended
10 5.8 | 8.55 | 3.52 [12.06 | 2.43 | 50.9 71 8.82 | 3.54 | 12.35 | 2.49 | 51.0 78 |9.09 | 355 [12.64 | 2.56 | 51.2
0.50 20 140 |12.24 | 3.61 | 1585 3.39 | 52.7 | 157 | 13.27 | 3.64 | 1691 | 3.65 | 53.2 | 16.8 | 13.02 | 3.64 | 16.67 | 3.57 | 531
ig Operation notrecommended
10 5.8 8.64 | 3.38 | 12.02 | 2.55 | 48.9 71 8.92 | 3.40 | 12.32 | 2.62 | 49.0 7.8 9.19 | 3.42 | 1261 | 2.69 | 49.1
a5 0.75 20 14.0 | 12.37 | 3.47 | 1584 | 3.57 | 50.2 | 156 | 1341 | 3.50 | 16.91 | 3.83 | 50.5 | 16.8 | 1316 | 3.50 | 16.67 | 3.76 | 50.4
ig Operation notrecommended
10 5.7 8.74 | 3.25 | 11.99 | 2.69 | 47.9 71 9.02 | 3.26 | 12.28 | 2.76 | 48.0 7.7 9.30 | 3.28 [12.58 | 2.83 | 48.1
100 20 139 [ 1250 | 3.33 [ 1583 | 3.75 | 48.9 | 15.6 [ 1355 | 3.36 | 16.91 | 4.03 | 49.1 | 16.8 | 13.30 | 3.36 | 16.67 | 3.95 | 49.1
ig Operation not recommended
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Source Load Flow - 0.60 L/s Load Flow - 0.90 L/s Load Flow - 1.20 L/s
EST | Flow | ELT | LLT HC |Power| HE cop LST | LLT HC |Power| HE cop LST | LLT HC |Power| HE cop LST
°C L/s °C °C kKW | kw kW °C °C kW | kW kW °C °C kW | kw kW °C
15 214 |16.08| 3.01 [ 1307 | 534 | -5.2 | 193 | 1612 | 2.96 | 1316 | 5.44 | -5.2 | 182 | 1616 | 291 |13.25 | 5,55 | -5.3
25 31.3 | 1576 | 3.85 | 1192 | 410 | -4.7 | 29.2 |15.80 | 3.78 | 12.02 | 418 | -4.8 | 28.1 |15.84 | 3.71 | 1213 | 4.27 | -4.8
0.60 40 46.1 | 15.28 | 5.09 | 1019 | 3.00 | -4.0 | 441 | 1532 | 5.00 |10.32 | 3.07 | -41 | 43.0 |15.36 | 4.90 |10.46 | 3.13 | -4.2
50 55.9 | 14.97 | 5.93 | 9.04 | 253 | -3.6 | 54.0 |15.00| 581 | 9.19 | 2.58 | -3.6 | 53.0 | 15.04| 5.70 | 9.34 | 2.64 | -3.7
15 216 |16.70 | 3.03 | 1366 | 551 | -3.6 | 194 |16.74 | 2.98 | 13.76 | 561 | -3.6 | 183 |16.78 | 2.93 |13.85| 5.73 | -3.7
25 315 |16.30| 3.87 | 1242 | 421 | -3.3 | 29.3 |16.34 | 3.80 | 1254 | 4.30 | -3.3 | 28.2 | 16.38 | 3.73 | 12.65| 4.39 | -3.3
0 090 40 | 46.2 | 1569 | 5.13 | 1057 | 3.06 | -2.8 | 44.2 | 15.73 | 5.03 |10.70 | 313 | -2.8 | 431 | 1577 | 4.93 |10.84| 3.20 | -2.9
50 56.1 | 1529 | 596 | 9.33 | 256 | -2.5 | 541 | 1533 | 5.85 | 9.48 | 2.62 | -2.5 | 53.0 | 1537 | 5.73 | 9.64 | 2.68 | -2.5
15 219 | 1731 | 3.05 |14.26 | 567 | -2.8 | 19.6 | 1736 | 3.00 | 14.35| 5.78 | -2.8 | 185 | 1740 | 2.95 | 1445 | 5.90 | -2.9
1.20 25 317 |116.83 | 3.90 | 1293 | 4.32 | -2.6 | 29.5 | 16.87 | 3.83 | 13.05 | 441 | -2.6 | 28.4 | 1691 | 3.76 | 1316 | 4.50 | -2.6
40 | 46.4 | 1610 | 516 [1095| 312 | -2.2 | 44.3 | 1615 | 5.06 | 11.08 | 319 | -2.2 | 43.2 | 1619 | 4.96 | 11.22 | 3.26 | -2.2
50 56.2 | 15.62 | 6.00 | 9.62 | 2.60 | -1.9 541 | 1566 | 589 | 9.78 | 2.66 | -1.9 531 | 15.70 | 5.77 | 9.93 | 2.72 | -2.0
15 23.6 | 21.22 | 310 | 1812 | 6.84 | 2.6 | 20.8 | 21.28 | 3.02 | 18.26 | 7.04 | 2.6 193 | 2133 | 2.94 |1839 | 7.26 | 2.5
25 | 33.4 |20.68| 3.95 | 16.73 | 5.23 3.2 | 30.6 |20.73| 3.85 | 16.88 | 5.39 31 29.2 [20.78| 3.74 | 17.04 | 5.55 31
0.60 40 48.1 |19.85 | 5.22 | 14.63 | 3.80 41 | 454 |19.90| 5.09 | 1482 | 391 | 4.0 | 441 |[1995| 4.95 |15.00| 4.03 | 3.9
50 57.8 | 19.31 | 6.07 | 13.23 | 3.18 46 | 55.2 | 1935 | 591 |13.44 | 3.27 | 45 | 53.9 |19.40| 5.76 | 13.65| 3.37 | 4.5
15 24.0 [22.04| 312 [18.92| 7.06 | 4.9 21.0 [22.09| 3.04 |19.05| 727 | 4.8 195 | 2215 | 2.96 | 1919 | 748 | 4.8
25 33.7 | 21.38 | 3.98 | 17.40 | 5.38 5.3 | 30.8 | 21.43 | 3.87 | 1756 | 5.53 5.2 | 294 |2149 | 3.77 | 1772 | 5.70 | 5.2
10 090 40 | 48.3 [20.39| 5.26 | 1513 | 3.88 | 5.9 | 45.5 [20.44| 512 | 1532 | 3.99 | 5.8 | 44.2 |20.49| 4.98 | 1551 | 411 5.8
50 | 58.0 |19.73 | 611 |13.62| 3.23 6.3 | 55.4 | 19.78 | 5.95 | 13.83 | 3.32 6.3 | 54.0 |19.83 | 5.79 |14.04 | 3.42 | 6.2
15 24.3 |22.85| 314 | 1971 | 7.27 6.0 212 | 2291 | 3.06 | 1985 | 748 | 6.0 19.7 |22.97 | 2.98 |19.99 | 771 5.9
25 | 34.0 |22.08| 4.00 | 18.08 | 5.52 6.3 | 31.0 | 2214 | 3.90 | 1824 | 5.68 | 6.3 | 29.5 | 2219 | 3.79 |18.40| 5.85 | 6.3
1.20 40 | 48.5 |20.92 | 5.29 | 1563 | 3.96 | 6.8 | 45.7 |20.98| 515 | 1582 | 4.07 | 6.8 | 44.3 [ 21.03 | 5.01 | 1601 | 419 | 6.7
50 | 58.2 | 2015 | 6.15 |[14.00| 3.28 7.2 55.5 |20.20| 5.99 | 14.21 | 3.37 7.1 54.1 |20.25| 5.83 |14.43 | 3.48 7.1
15 25.5 | 25.72 | 3.23 |22.49| 797 | 109 | 22.0 [25.78 | 3.14 [22.64| 8.21 | 10.8 | 20.3 |25.85| 3.06 |22.79 | 8.45 | 10.7
25 35.2 |25.08 | 4.09 | 21.00| 6.14 | 115 31.8 | 2515 | 3.98 | 2117 | 6.32 | 114 | 301 | 25.21 | 3.87 |21.34| 6.51 11.3
0.60 40 | 49.8 [ 2414 | 5.38 | 18.76 | 4.49 | 124 | 46.6 |24.20| 5.24 | 18.96 | 4.62 | 12.3 | 44.9 [24.26| 510 | 19.16 | 4.76 | 12.2
50 59.6 [23.50| 6.24 | 17.27 | 3.77 | 13.0 | 56.4 |23.56| 6.08 | 1749 | 3.88 | 12.9 | 54.8 | 23.62| 5.91 | 1771 | 4.00 | 12.8
15 25.8 [26.68| 3.25 [23.44| 8.22 | 13.6 | 22.2 |26.75| 3.16 |23.59| 8.46 | 13.6 | 20.5 |26.82| 3.08 | 23.74| 871 | 136
25 35,5 [25.92| 411 [21.80| 6.30 | 141 | 32.0 |[25.98| 4.01 | 21.97 | 6.49 | 14.0 | 30.3 |26.05| 3.90 | 22.15 | 6.68 | 14.0
20 1090 40 501 [24.76 | 541 |19.35| 4.57 | 148 | 46.7 |24.83| 5.27 | 1955 | 471 | 147 | 451 |24.89| 513 |19.76 | 4.85 | 14.6
50 59.8 [23.99| 6.28 | 17.72 | 3.82 | 15.2 | 56.5 |24.05| 6.12 | 1794 | 3.93 | 151 | 54.9 | 24.12 | 5.95 | 18.16 | 4.05 | 151
15 26.2 | 27.65| 3.27 [24.38| 8.46 | 15.0 | 22.5 | 2772 | 3.18 |24.54| 871 | 150 | 20.6 | 27.79 | 3.10 |24.69| 8.97 | 150
25 35.9 [26.75| 414 | 2261 | 6.46 | 154 | 32.3 | 26.81 | 4.03 |22.78 | 6.65 | 154 | 30.5 |26.88| 3.93 |22.96| 6.85 | 15.3
1.20 40 | 50.3 [25.39| 5.45 [ 1994 | 4.66 | 159 | 46.9 |25.45| 5.31 | 2015 | 4.80 | 159 | 45.2 | 2552 | 5.16 |20.35| 4.94 | 15.9
50 | 60.0 |24.48| 6.32 | 1816 | 3.87 | 16.3 | 56.7 |24.55| 6.16 | 18.39 | 3.99 | 16.3 | 55.0 | 24.61 | 5.99 | 18.62 | 411 | 16.2
15 26.5 [28.29| 3.40 [24.89| 831 | 199 | 22.7 |28.36| 3.31 |25.05| 8.56 | 19.8 | 20.8 | 28.43| 3.23 | 25.21 | 8.81 | 19.8
0.60 25 36.3 | 27.76 | 4.27 |23.49| 6.50 | 20.5 | 32.5 | 27.83 | 4.16 |23.67| 6.69 | 20.4 | 30.7 | 27.90 | 4.05 |23.85| 6.89 | 20.3
:g Operation not recommended
15 26.9 [ 29.35| 3.43 [25.93| 8.57 | 23.0 | 23.0 |29.43| 3.34 |26.09| 8.82 | 22.9 | 21.0 |29.50| 3.25 |26.25| 9.08 | 22.9
25 36.7 |28.68| 4.30 [24.38| 6.67 | 23.4 | 32.8 |28.75| 4.19 |24.56 | 6.87 | 23.3 | 30.9 |28.82| 4.07 |24.75| 7.07 | 23.3
30 |00 40 51.2 |27.67 | 561 [22.06| 4.93 | 24.0 | 475 | 27.74 | 5.46 |22.28 | 5.08 | 24.0 | 45.7 | 27.81 | 5.32 |22.49| 5.23 | 23.9
50 Operation notrecommended
15 27.4 |130.42| 3.45 |26.97| 8.82 | 24.5 | 23.3 [30.49| 3.36 | 2713 | 9.08 | 24.5 | 21.2 |30.57| 3.27 |27.30| 9.35 | 245
25 37.0 |29.60| 4.33 | 25.27 | 6.84 | 24.9 | 33.0 [29.67| 4.21 [25.46| 7.04 | 24.8 | 31.0 |29.75 | 410 |25.64| 7.25 | 24.8
1.20 40 515 |28.37 | 5.65 [ 22.72| 5.02 | 25.4 | 47.7 |28.44| 5.50 |22.94| 517 | 25.3 | 45.8 | 28,51 | 5.35 | 23.16 | 5.33 | 25.3
50 Operation not recommended
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Source Load Flow - 0.60 L/s Load Flow -0.90 L/s Load Flow - 1.20 L/s
EST | Flow | ELT LLT TC |Power| HR EER LST LLT TC [Power| HR EER LST LLT TC |[Power| HR EER LST
°C L/s °C °C kwW kW kW | W/W °C °C kW kW kW | W/W °C °C kW kW kW | W/W °C
10 3.0 1715 | 2.35 | 19.50| 731 7.9 5.2 17.70 | 2.36 |20.06| 7.50 8.2 6.3 | 18.25 | 2.37 [20.62 | 7.69 8.4
20 10.5 |23.40| 2.42 |25.82 | 9.66 | 105 135 | 2415 | 2.44 [26.58| 9.91 10.8 14.9 |24.90| 2.45 | 27.34 | 1017 111
060 30 179 129.65| 2.50 | 32.15 | 11.86 131 217 |30.60| 2,51 | 3311 | 1218 | 13,5 | 23.6 | 31.54 | 2.52 |34.07| 1250 | 13.8
45 29.1 |39.03| 2.61 |41.64|14.94| 16.9 34.1 |40.27| 2.63 |42.90|15.34 | 174 | 36.6 | 41.52 | 2.64 | 44.16 | 15.73 | 179
10 2.9 1739 | 2.26 | 19.65 | 7.70 5.3 5.1 1794 | 2.27 [ 2021 | 791 5.5 6.2 |18.50 | 2.28 |20.78 | 811 5.6
20 10.4 | 23.73 | 2.33 |26.05|10.20 71 134 |24.48| 2.34 |26.82[10.48| 7.3 14.9 |25.24| 2.35 | 27.59 | 10.75 75
0 0.90 30 178 [30.06| 2.39 |32.46| 12.56 | 8.8 21.6 |31.02 | 2.40 [33.43|12.90 9.1 23.5 131.98 | 2.42 |134.40 13.23 9.3
45 28.9 | 39.57 | 2.49 |42.06| 15.87 114 | 33.9 |140.83| 251 |43.34|16.29 | 117 36.4 |42.09| 2.52 |44.61| 16.71 12.1
10 2.8 1763 | 217 [19.80| 8.13 4.0 5.1 1819 | 2.18 [20.37 | 8.35 41 6.2 18.75 | 2.19 [20.94| 8.56 4.3
20 10.2 |24.05| 2.23 |26.28|10.80 | 5.3 13.3 |24.82| 2.24 [27.06 | 11.09 5.5 148 |25.59| 2.25 |27.84 | 11.37 5.7
1.20 30 176 130.47| 2.29 |32.76 | 13.33 6.7 215 |31.45| 2.30 [33.74|13.69 | 6.9 23.4 |32.42| 231 [34.73|14.04 71
45 28.7 | 40.11 | 2.38 [42.48| 16.89 | 8.6 33.8 |41.39 | 2.39 |43.78 | 17.34 8.9 36.3 [42.67| 2.40 |45.07 | 17.79 9.2
10 3.1 16.98 | 3.01 [ 19.99 | 5.64 18.1 5.3 1752 | 3.03 |20.55| 5.79 | 18.4 6.3 |18.07 | 3.04 | 2111 | 5.94 | 18.6
20 10.4 | 2351 | 3.12 |26.63| 754 | 20.8 | 134 |24.26| 3.14 | 2739 | 7.74 211 149 |25.01 | 315 | 2816 | 794 | 214
0.60 30 178 |30.03 | 3.23 |33.26| 9.30 | 23.5 | 216 |30.99| 3.25 |34.24| 9.55 | 23.9 | 23.5 | 3195| 3.26 | 35.21 | 9.80 | 24.3
45 28.8 {39.82| 3.39 | 4321 | 11.74 | 27.6 | 33.9 |41.09 | 3.41 |44.50|12.05| 28.1 | 36.4 |42.36| 3.43 |45.79 | 12.36 | 28.6
10 3.0 1722 | 2.89 | 2011 | 5.95 | 155 5.2 17.77 | 291 |120.68| 6.11 15.6 6.3 | 1832 | 292 |21.24 | 6.26 | 15.8
10 0.90 20 10.3 | 23.83 | 2.99 |26.83| 7.96 17.3 13.3 |24.59| 3.01 [27.60| 8.18 175 14.8 |25.36| 3.02 |28.38| 8.39 17.7
30 176 |30.45[ 3.09 |33.54| 9.85 19.1 215 |31.42| 311 [34.53]| 1011 19.4 | 23.4 |32.39| 3.12 |35.52 |10.37 | 19.6
45 28.6 |40.37 | 3.24 | 43.61 | 12.47 | 21.8 | 33.7 | 41.66 | 3.26 |44.92 |12.80 | 22.2 | 36.3 |42.95| 3.27 |46.22 | 1313 | 22.5
10 2.9 1745 | 2.78 |20.23| 6.28 14.1 5.1 18.01 | 2.79 |20.80] 6.45 | 14.2 6.2 18.57 | 2.81 | 21.37 | 6.61 14.3
1.20 20 10.2 | 2416 | 2.87 |27.03| 8.43 | 155 13.2 |24.93| 2.88 | 2781 | 8.65 | 15.7 14.8 |25.70| 2.90 |28.60| 8.88 | 15.8
30 175 [30.87 | 2.95 |33.82 | 10.45| 16.9 214 | 31.85| 2.97 |34.82|10.73 171 23.3 |32.84| 2.98 [35.82| 1101 17.3
45 28.4 140.93| 3.08 |44.01 | 13.27 | 189 | 33.6 [42.23| 3.10 |45.33|13.62 | 19.2 | 36.2 (43.54| 3.12 [46.65| 13.97 | 195
10 3.5 [ 1591 | 3.65 | 1956 | 4.36 | 28.0 | 5.6 |16.42 | 3.67 |20.09| 4.48 | 28.2 | 6.6 |16.93 | 3.69 |20.61 | 4.59 | 28.4
20 110 [22.06| 3.78 [25.84| 5.83 | 30.5 | 13.8 |22.76 | 3.80 |26.56 | 5.99 | 30.8 | 15.2 | 23.47| 3.82 | 2729 | 6.14 | 311
0.60 30 18,5 |28.20| 3.91 | 3212 | 7.21 331 | 221 [29.10] 3.93 [33.04| 7.40 | 33.4 | 23.9 |30.00| 3.95 |33.96| 7.59 | 33.8
45 Operation notrecommended
10 3.5 [1610 | 351 [ 19.61 | 459 | 25.3 | 5.5 | 16.61 | 3.53 | 20.14 | 471 | 25,5 | 6.5 | 1713 | 3.54 |20.67 | 4.83 | 25.6
20 | 0.90 20 109 |22.30| 3.63 |25.93| 6.15 | 27.0 | 135 |24.08| 3.67 | 27.75 | 6.57 | 27.5 | 15.2 [ 23.72 | 3.66 [27.39| 6.47 | 274
30 18.4 |28.50| 3.75 [32.25| 761 | 28.7 | 215 | 31.55 | 3.81 |35.35| 8.29 | 29.6 | 23.8 |30.32| 3.78 | 34.11 | 8.01 | 29.2
45 Operation notrecommended
10 3.4 [16.29 | 3.37 [1965| 4.83 | 24.0 | 54 | 16.81 | 3.39 | 2019 | 4.96 | 24.1 6.5 |17.33 | 3.40 |20.73 | 5.09 | 24.2
20 10.8 [22.54| 3.47 [26.02| 6.49 | 25.3 | 13.7 |23.26| 3.49 |26.76 | 6.66 | 25.4 | 151 |23.98| 3.51 |27.49]| 6.83 | 25.6
1.20 30 18.3 |28.80| 3.58 |32.38| 8.04 | 26.6 | 21.9 [29.72 | 3.60 [33.32 | 8.26 | 26.8 | 23.8 |30.64 | 3.62 |34.26 | 8.47 | 270
45 29.5 [ 38.19 | 3.74 [ 41.93 | 1021 | 28.5 | 34.3 | 39.41 | 3.76 | 43.17 [ 10.49 | 28.8 | 36.7 |40.63| 3.78 |44.40| 10.76 | 29.0
10 4.2 | 1416 | 4.45 | 1861 | 3.18 | 37.6 | 6.0 | 14.61 | 4.47 | 19.08 | 3.27 | 37.8 6.9 |15.06| 4.49 | 1956 | 3.35 | 37.9
20 12.0 [ 19.62 | 4.59 [24.22]| 4.27 | 39.8 | 143 | 2119 | 4.64 | 25.83 | 4.56 | 40.5 | 15.8 | 20.87 | 4.64 | 2551 | 4.50 | 40.4
0.60 30 19.8 |25.09| 4.74 |29.82| 5.29 | 421 | 22.5 [ 2777 | 481 |32.58| 5.77 | 43.2 | 24.6 |26.69| 4.79 | 3147 | 5.58 | 42.8
45 Operation notrecommended
10 4.2 1432 | 4.28 |18.60| 3.35 | 35.0 | 6.0 |14.77 | 4.30 | 19.07 | 3.44 | 352 | 6.9 |[15.23 | 4.32 [ 19.55 | 3.52 | 35.3
30 0.90 20 119 |19.88 | 441 |24.29| 451 | 36.6 | 14.2 | 2147 | 4.45 |25.93| 4.82 | 37.0 15.7 2115 | 4.45 |25.60 | 4.75 | 36.9
30 19.7 |25.45| 4.54 |29.98| 5.61 | 381 | 22.4 | 28.17 | 4.60 [32.78 | 6.12 | 38.9 | 24.5 | 27.07 | 4.58 | 31.65| 591 | 38.6
45 Operation notrecommended
10 41 |14.48 | 411 | 1858 | 3.52 | 33.8 6.0 |14.94| 413 [19.07 | 3.62 | 33.9 6.9 [15.40] 415 |1955| 3.71 | 34.0
20 118 | 2014 | 4.22 |24.36| 4.77 | 35.0 | 141 [21.76 | 4.26 [26.02| 511 | 353 | 15.6 | 2143 | 4.26 |25.69| 5.03 | 35.2
1.20 30 19.5 | 25.81 | 4.33 | 30.14 | 5.95 | 36.1 | 22.3 [28.58| 4.39 [32.98| 6.50 | 36.7 | 24.4 |27.46| 4.38 | 31.84 | 6.27 | 36.5
45 Operation not recommended
10 5.2 11.75 | 541 1716 | 217 52.0 6.7 1213 | 5.43 | 1756 | 2.23 52.1 75 12.50 | 5.46 [ 1796 | 2.29 | 52.3
0.60 20 13.2 | 16.85 | 5.56 |22.40| 3.03 | 54.1 151 | 18.26 | 5.61 |23.87 | 3.26 | 54.7 | 16.4 | 1792 | 5.61 [23.53 | 3.19 | 54.6
ig Operation not recommended
10 5.2 11.88 | 5.20 | 17.08 | 2.29 | 49.6 6.7 12.26 | 5.23 | 1749 | 2.35 | 49.7 74 11264 | 5.25 | 1789 | 241 | 49.8
a5 0.90 20 131 | 1703 | 5.34 | 22.37 | 3.19 511 15.0 | 18.46 | 5.39 [23.85 | 3.42 | 515 16.3 1811 | 5.40 | 2351 | 3.36 | 514
ig Operation not recommended
10 5.1 12.02 | 4.99 | 1701 | 2.41 | 48.5 6.6 [12.40| 5.02 | 1742 | 2.47 | 48.5 7.4 1278 | 5.04 | 1782 | 2.53 | 48.6
20 13.0 | 1721 513 |22.34| 3.35 | 49.5 | 149 |18.65| 5.18 |23.83 | 3.60 | 49.8 | 16.3 18.31 | 5.18 |23.49| 3.53 | 49.8
1.20 30 _
25 Operation not recommended
3/14/12
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lact T
EST rfyr/%ws): Black (16) Y |
[ Bueps) — Back (19— ®
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T T Omn e(sgi Black (14) 14
Orghint (52) |
& I | By ———— 13 } Black (33)
T Black (12) 12 Yellow (34)
Black (11) n Black (31)
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THER IKE RN R SW CC : FEMHERE AR oy — 7 e
THER BE 57 RELCUESW P ERRSEERR [0 1 " e
BUSRGE EE M B o e ELT : B A TR I ° sk
A myms mE U L—g ks P v — ES : BRAEUHNT Bleck (6) W i i
F7a UL NO.,NC R EST : BF/KA MR ﬁﬁ)j s -
NP ich
Bt s PRy HP © LA EIE SW. | s )
JlLr—oaA) LFD : & faf AU 2 o W 4 Violet (24) L
LFS : B /Kt e 1 3 Orange (23)
LLT : Bk H bR —L Black (2) 2
LP ¢ ST sw Pl
LST = ZAJEK HY HIRLEE
RV: ZHfpaA v T
SFP + BRI B 1k
SFS = BAJR/K i Ffife 78 Yelow @
1B : TR Black (26) —
Black (55)
Black (56)
Black (57)
Black (58)
Bl 63
=3

380V OHEIXT N — ERBRE AL TS EE N,

AR HIRE -9 COSHAITEMRE I L T ZE 0,

FJEAIHRE R R E -9 C O A B A 4 LT <72 &,

Accl & Acc2 771, JEHEH & [FI7H (be cycled) LTV ET,

RCYL,0 ~DANE, T/ T AKX v hEFITENET,

AN 7 B —SW B EDN TR WEAIL, 2=y FEERT 57201213, WO LFIHIEREFICT v 23— LARTHIERY 8 A,
PN 7 0 —SW DNEDLN TWARWERIE, 2=y M E2EIRT 5 7201201%, WO SFiHIE R FIZY v o 78— LA idne F8A,
PARE UL B ZOENT (ES) & JEMMEIRMERE (CP) DA &2 £7,

L=y hO—RA—N—=F A KAJ] (POI) X, / —~ /LA —T Oz LT RICEBRSNZRTIERY F¥A, L. POILATR, K
2=y FOBLDOTHL7BIX, —R2=y hO—RA—1"—F 4 KT (PO) % K==+ hD POl T EHHE L TF X,

10. WHEIEROWETE, 0812 24VAC Z AN LT RV,

© 0N U R WN e

SFS - Source Flow Proving Switch T TTUSeUCOTETT WITeTTanTe e TTOTIOWTT POt [ To7 2T TTe” P PTOVITg TPaTTCT T
\ | TB- Terminal Board 9- Primary over-ride input (POI) on a primary unit must be wired to R through anormally open contact. If th
POLinput L +the-Primary-Over-ride-output (PO} from tho-pi oG

¥ ¥
POlterminal on the secondary unit.
10 - Apply 24VAC to the O terminal for cooling.
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FERRE] &

AR A - 380-420V/50Hz/3%
ﬁ% Field Conn;:?cn Diagram

(For units using Set Point control mode
with or without a secondary unit)

Red 380V [ ;
NOTE 1 NOTE o
Transformer P
Black BQR  2aue 24VCOM @
Blue LV Load Valve Output  L0ad Flow L
220 @ ProvingSwitch Za NOTE
PB1 PrimaryLoad :
@2 ke Over-ride Input 5%
1 3 @Xl Acct Rev\alve O@
SourceFlow o
9 @1 Ham ProvingSwitch SR HAN
To Primary Load Over-ride lput ] primanyLoad ; M
1 (POI) of secondary unit Dro G, Camo 2
Yellow ,
To Y1 input of secondary unit - -@se Semdayunt Sesee g )
[ Y Yellow (21)
Secondary 9VDC- Use
To R from secondary unit DN s it forcPandes 90D
Back (%) To O inputofsecondary unit @ swogEyemun SISy i
’—@ R 24VAC
Yellow (29) Black (R)
Load Valve
’*@ Lv Output B
Black (40) Black (LV) Field Connection Diagram
j@ X2 Acc2 (For units using :qua stat control
mode.
Black (38) Black (X2) NOTE 3 )
HDx ke NOTE 8-,
Black (35) Black (X1) NOTE i
j@L Aarm NOTE : :
Black (33) Black (L) ; :
1 @ro Pmayio | :
Black (31) Black (PO) Over-ride Output . svoon @ i i
| @se Secondary Unit . i i
I Enabl LV Load Valve Output L ! :
Black (30) Black (SE) nable @ VB oringSwich D ;
Black (28) HDsn S :
econdary PrimarylLoad :
Black (sN) ——— SN 24VAC nput Zed e PO
Black (27) D s Secondary it @x1 ke Revialve 0@
Black (SHC) Heat/Cool
QL  Aam SoumeFbw s
a0 @ C  24veoM ProvingSwitch
NOTE 5 Black (53) 2 @ro Pmanlond - Comp1 Y2
Load Flow
— J— — Black (LF) ——— LF Proving Switch @se it G Dy
Black (55
(5) I42POI Primary Load @sn Ssconsary WC-Use o
- Black (POI) Over-ride Input 24VAC Input forCPandES
Black (56) Compressor
Viokt (70) Do Revae Dseiga™  romgsien O
Black (0)
Black (54) Black (57)
Source Flow
— Black (SF) _ O« Proving Switch
NOTE 6
—T Y1 Compt
Grsjrz\‘s”ow (72) [ Black (58) — Black (Y1) P
= | Qe Moy
Orange (39) Black €5) —— | < ES  shutdown
D apc 28 Vs
Black (90C) —— | 9DC for CPand ES
— r Compressor
Black (CP) Der Proving Switch

97P799-12 1119112
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Legend
[ Factory low voltage wiri Switch - :
oo | I S N i bininsee
HE :

1. T—7%& N, BRI SN TOET,

2. 3AG 10A t=2—X

3. WIERAEO " ka=y FTEY Y U 8—% 5L 6 1B LEXTIEE,

4, BoV—3I 24 — BB B, FOV—I 2K — ARMIES

5. Wi EEY o U Bl 2 - AR FI2B N TR, AL DA PR U L—a A Amba LT, ERICART @Y PR U L— a1 L & [EHER
PEfb g DRI Y v v X — % E L T EEW,
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FapRX]  #9E &

IEEEA# - 240/50/1

o) 0O Compressor
External
!
1
LFB Unit
T Power Supply
2 ul /éL e 208-240/50/1
B,mrn,mk Blue/\lvhtj/ L g " ; - ,
T ! 1
i Brown/Wht ! ' - ! '
1 Ul _=__ ] '
I_ J P P A 1
ol
k Brown
Blue
Blue Black
240V Com
Green/Yellow Red
— 2080 NOTE 1
PS1 )
Re g © oo~ Transformer
ed
24V
Black J
Black/
Yellow White
24V ‘
P1
BlackiGry Greenvelow—-{ o Pl o | 1 TEST
VEl PIN
AL e N
THEMR IRE  CcC: JEMEHH AR B 7 7 FHmH SW ::—g totused
THEE  EE RV : =7 B FLERE sw YH Microprocessor Control
BUGEGRE ARE ELT - ARTKADIRE U L — s Vi—aA L |E
BUGR FE HP : BEEIE sw NO.,NC avF - :173
FTva U P BUFRIE sw Rtk 2 P—IRH E
B 1 LPR : BATMIAR Y 7Y L— h=]
VT RT : WK T A AR | P2
ta—X Sl: AL—7 ANV L— -::“ 1
RC: =FFpaA |
LFB : AR 7Tk 2 —X e
SFB : ZHMIA L T 2 —X ,::;
OTange T X
8] range—t— X WX | NotUsed
Eb .a.:c S | Not Used
;b Joray — 2P | Not Used [#][w]
%&‘* reray—f 242 | NotUsed RQV RéG
sI 16 ‘ Interface Panel
B
T EEP, RIS ST ET,

=4
Factory low voltage wiring Switch - High pressure
Factory line voltage wiring CC- Compressor contactor Field wire lug ng Notes:
Field low voltage wiring RV - Reversing Valve output o Ground 1. Taped and wire tied off
Field line voltage wiring ELT- Entering Load Side Water Temperature = roun Py Switch - Low pressure 2. 3AG 10 Amp fuse
Optional block HP - High pressure switch 3. Forcycle load pump with a geo storage tank. Remove
. . LP - Low pressure switch ﬂ ’_/Hé Relay Contacts - the orange wire fromthe LPR relay coil and install a
@) Quick connect terminal LPR- Load Pump Relay N.O.NC. OOO Relay coi jumper between the LPR relay coil and the comp
@ Screw terminal - RT - Refrigerant Liquid line Temperature contactor coil as shown in the schematic above.
field connection SI- Slave Input relay .
_ RC- Reversing Valve Coil P Polarized connector O Capacitor
-\ Fuse
LFB- Load Pump Fuse Block
SFB- Source Pump Fuse Block
Thermistor
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Accessories and Options

IntelliStart®

IntelliStart is a single phase compressor soft starter which
reduces the normal start current (LRA) by 60%. It should
be used in applications that require low starting amps,
reduced compressor startup noise, off-grid, and improved
startup behavior.

Geo Storage Tank Dimensions

From Geo

PRIMARY ANODE
99 cm - 80 Gallon
106.7 cm - 119 Gallon

HOT OUTLET
w/35.6 cm SECONDARY ANODE

A

<« 203cm —

HydroZone Tank Controller

Tank controller (HZC) that adds outdoor reset with warm
weather shutdown, setpoint control, process control, and
management of four compressor outputs for our water-to-
water systems.

HZAB

This is used in conjunction with the HydroZone to control
the Geo-Storage tank electric heating element.

To Geo 150 cm Dip Tube

COLD INLET
/ 132.0 cm DIP TUBE

*
Approx. 2.54 cm

i)

T&P
VALVE

HEIGHT

90.8cm

<«<— 1 Yellow Wire attached

to Thermistor or Thermostat
for Top Exit

Element Location

LowerSensor Thermistor(12P541-01)

" to be used by Water to Water Units

/— Optional “From Geo” Connection

DRAIN VALVE -~ f—— DIAMETER —>™__ . " at
ower ermostal

Model Gallon [Liter] azx:gné Number R Dimensions in cm Approx Shipping

Number Capacity (240 Volt) Elements Value Height Diameter Weight kg
GEO-STORAGE-80 80 [303] 4500 16 160.6 61.0 925
GEO-STORAGE-120 119 [450] 4500 16 160.6 711 1411
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.

Smarter from the Ground Up

Manufactured by

WaterFurnace International, Inc.
9000 Conservation Way

Fort Wayne, IN 46809
www.waterfurnace.com

Product: Envision NSKW

Type: Geothermal Hydronic Heat Pump - 50 Hz
Size: 06-17 kW

Document: Specification Catalog

APPROVED PRODUCT

Mcs

Certificate Number NQA ‘00000027’
Factory Standard MCS010
Product Standard MCS007

©2012 WaterFurnace International, Inc., 9000 Conservation Way, Fort Wayne, IN 46809-9794. WaterFurnace has a policy
of continual product research and development and reserves the right to change design and specifications without notice. SC1066WN 03/12
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