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HKVS - Basics

Structure and physics

Wolf Hydraulic unit Typ HE

▪ Requirement of EU Regulation 1253/2014 (ErP Directive)

Heat recovery efficiency ( atdry and balanced air volume flow):

01.01.2016: 63%

01.01.2018: 68%

Note on the calculation of the heat recovery coefficient:

The heat recovery coefficient results from the energy 

transfer from the extract air to the supply air. 

Thus, the extract air volume flow is always used as the 

basis for calculating the balanced volume flow. 
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Structure and physics

Controller language + Manual

▪ DE German

▪ GB/MT English

▪ ES Spanish

▪ EE Estonian

▪ SK Slovak

▪ CZ Czech

▪ NL Dutch

▪ FR/LU French

▪ RU Russian

▪ IT Italian

▪ Available languages (assembly/operating instructions):

Controller language  (without country-specific 

manual)

▪ PT Portuguese

▪ PL Polish

▪ LT Lithuanian

▪ LV Latvian

▪ RO Romanian

▪ HR Croatian

▪ GR Greek
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Structure and physics

HE (without casing) HEW (weatherproof version) HE/HEW with additional energy feed

▪ Casing optional ▪ Casing (without insulation) ▪ Special design according to agreement

Inclusive 3D-pan Integrated fan heater and cooling air fan Supply of external heat / external cooling

▪ Wolf HKVS - available variants HE, HEW (with additional energy feed on special request)
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Structure and physics

DN65DN32

DN40

DN50

Art.Nr. Size Housing dimensions TxLxH Raster (mm) 

(T+38mm for Condensate connector)

6635463 HKVS DN32 HEW 08 x 16 x 16  (814x1627x1627)

6635464 HKVS DN40 HEW 08 x 16 x 16  (814x1627x1627)

6635465 HKVS DN50 HEW 08 x 16 x 16  (814x1627x1627)

6635466 HKVS DN65 HEW 08 x 19 x 19  (814x1932x1932)

6635467 HKVS DN32 HE 08 x 16 x 16  (814x1627x1627)

6635468 HKVS DN40 HE 08 x 16 x 16  (814x1627x1627)

6635469 HKVS DN50 HE 08 x 16 x 16  (814x1627x1627)

6635470 HKVS DN65 HE 08 x 19 x 19  (814x1932x1932)
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Components and functions

Nr. Nominal diameter Flow rate m³/h max. pressure drop kPa

1 DN32 0,78 - 1,8 350

2 DN32 1,0 - 2,9 490

3 DN32 1,0 - 2,9 580

4 DN32 1,0 - 2,9 640

1 DN40 2,9 - 3,7 490

2 DN40 2,9 - 4,5 740

3 DN40 2,9 - 5,7 740

4 DN40 5,7 - 9,7 900

1 DN50 9,7 - 12,5 740

2 DN50 12,5 - 14,9 900

1 DN65 14,9 - 18 560

2 DN65 18 - 26 720

Wilo Helix VE… Pumps for Wolf HE-Units (Status 7/2020)

0 m³/h

10000 m³/h

20000 m³/h

30000 m³/h

40000 m³/h

50000 m³/h

60000 m³/h

70000 m³/h

80000 m³/h

90000 m³/h

100000 m³/h

DN32 DN40 DN50 DN63

typical air volume

Important for correct planning - variants with different pumps or pressure drop stages

High pressure pump

Design of the high pressure pump:

Regulated via integrated frequency 

converter (ƞ 68%), seal suitable for frost 

protection up to 50% ( = -40°C )
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Components and functions

Hydraulic HE / HEW

ICE protect

>3°C

Components and actors Sensors

1-Shut-off-valves sTFvZU-Fluidtemp. before supply air coil

2-Supply air coil (1 or 2 pieces) sTFnZU-Fluidtemp. behind supply air coil

3-Exhaust air coil (1or 2 pieces) sTFvAB-Fluidtemp. before exhaust air coil

4-Expansion vessel sTFnAB-Fluidtemp. behind exhaust air coil

5-Savety valve sTLxAU-Outdoor air temperature

6-Drain sTLvEH-Supply air temperature behind HR

7-Filter preheater* sTLxAB-Extractair temperature

aMPxKV-speed-regulated Pump sVLxZU-Supply air volume flow

aVRxVE-Bypass-valve sVLxAB-Extract air volume flow

for icing protection sPFxKV-Fluid-system-pressure

sVFxZU-Fluid volume flow supply air coil

sHLxAB-relative humidity in extract air*

*optional

ETA EHA

ODA

SUP
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Components and functions

Hydraulic HE / HEW with additional energy feed

Energy loss-

protection

Caution!

Brine temperatures 

>50°C have to be

protected by 

controls because of

energetic reasons!

Components and actors Sensors

1-Shut-off-valves sTFvZU-Fluidtemp. before supply air coil

2-Supply air coil (1 or 2 pieces) sTFnZU-Fluidtemp. behind supply air coil

3-Exhaust air coil (1or 2 pieces) sTFvAB-Fluidtemp. before exhaust air coil

4-Expansion vessel sTFnAB-Fluidtemp. behind exhaust air coil

5-Savety valve sTLxAU-Outdoor air temperature

6-Drain sTLvEH-Supply air temperature behind HR

7-Feed of external heat energy sTLxAB-Extractair temperature

8-Feed of external cooling energy sVLxZU-Supply air volume flow

9-Filter preheater* sVLxAB-Extract air volume flow

aMPxKV-speed-regulated pump sPFxKV-Fluid-system-pressure

aVRbAB-3-Way-valve extract air coil sVFxZU-Fluid volume flow supply air coil

aVRxVE--Bypass-valve ice protection sHLxAB-relative humidity in extract air*

aMPpEH-heating circuit pump° *optional

aVRpEH-Valve PWT heating° °on part of the customer

aMPpKU-cooling circuit pump°

aVRpKU-Valve PWT cooling°

ETA EHA

ODA
SUP
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Components and functions

Hydraulic HE / HEW with several exhaust air lines

ETA EHA

ODA
SUP

ETA EHA

ETA EHA

ODA
SUP

ETA EHA
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Components and functions

Weatherproof version with:

- integrated fan heater for minimum-

Ambient temperature of the 

Pump > 0 ° C

- integrated fan for cooling 

the control cabinet

8R

16R

(19R)

16R

(19R) High quality

Flow meter (SIKA) 

HE - Components

3D-tub with drain ! If necessary, provide plinth or base frame !
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Components and functions

The Hydraulic Units are

produced in Factory Mainburg
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Components and functions

HE Basic functions - energy recovery in heating and cooling mode

▪ In order to optimise the efficiency of heat recovery over the entire control range of the air volumes, the water volume flow 

must be permanently adjusted or controlled to the air volume flow.

▪ The energy flow ratio (mass flow x specific heat capacity) is slightly higher on the medium side (brine = water/glycol) than on 

the air side.

▪ This results in a ratio of water quantity to air quantity of about 3m³ brine/h for 10,000 m³ air/h.

Requirements for the optimal operation of a HKVS unit

▪ Precise measurement of the air volume flow

▪ Precise measurement of the brine volume flow

▪ Permanent calculation of the heat flow capacity ratio taking into account the glycol content in the brine

▪ Permanent adjustment of the flow rate of the pump

Conclusion HKVS heat recovery systems meet the high energy efficiency requirements of the ErP Directive VO1253 if

planning

and

commissioning

be carried out with the necessary competence. 
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Planning

Design fundamentals Wolf-HKVS

▪ Basically systems can be covered with:

1 x supply air + 1 x extract air

1 x supply air + 2 x extract air

▪ Systems with an additional energy supply option 

are generally only offered on request

▪ Redundant pump systems on request
(fault message from pump #1 automatically activates pump #2 - optionally 

a "sequence reversal cycle" can also be activated))
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Planning

Design fundamentals Wolf-HKVS

▪ Available options:

▪ Wolf „all-inclusive system“:

▪ WOLF AHU… + WOLF AHU-control WRSK + WOLF HKVS-Coils + WOLF HE/HEW

▪ AHU controller third-party brand » additional effort:

▪ Temperature sensors ODA, SUP (after HKVS), ETA

▪ Volume flow measurement SUP, ETA

▪ Air humidity sensor ETA (optional)

▪ HE / HEW as Standalone system » additional effort:

▪ Temperature sensors ODA, SUP (after HKVS), ETA

▪ Volume flow measurement SUP, ETA

▪ Air humidity sensor ETA (optional)

supplied loose

supplied loose

Modbus interface for
HE-Controller - Accessories –

necessary for:

▪ Setpoint setting (heating, 

cooling)

▪ Transmission of fault 

messages

▪ Display Operating data
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Planning

Design fundamentals Wolf-HKVS

▪ Available coil designs WOLF:

▪ Coil with outside vents / drains

▪ Air vent accessible from outside without having to open the 

airway.

▪ With "night venting" the tub remains clean and does not need to 

be cleaned.

▪ Coil with internal air vents / drains

▪ Liquids from emptying or draining are safely drained off via the 

tub.

▪ The venting/emptying connections are protected against 

mechanical stress during operation and transport.
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Planning

HKVS in Wolf Configurator

Example 20000m³-Unit 

AHU-TE 370

if only the HE 

has to be

configured
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HKVS - Basics

Planning

automatic

selection of the

optimum coil

pairing !focus: 

price!1

2 Watch your step! 

The heat recovery 

efficiency at the 

operating point is 

only updated on 

request!

manual selection 

of register pairing 

!focus ΔP, LA...!
Lamella

distance
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HKVS - Basics

Planning

HE in Configurator

Example DN 50 HE

For HE an internal pressure 

drop of 75-25 = 50kPa is 

assumed.

Quotation text – „Piping and electics“

-> XL- Controler – uses a 

seperate ModBus address of

LinkPro
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Control

With the alarm key, active fault messages are signalled by red flashing.

By pressing the key, current alarms are displayed and can be acknowledged by 

pressing it again.

By pressing the Prg-key you can access the operating data (display).

By pressing the Esc key, you can switch from the standard display (basic mask) of 

BMK (described below under point 8.) into the main menu.

Within a menu, you can return to the main menu by pressing the Esc key,

previous mask or, in the case of parameter input fields, to the home position at the 

upper left edge of the display.

The    key is used within a menu to scroll up or down for parameter settings.

In the standard display, the system is switched on/off by pressing the     key.

In a menu or parameter settings, press the      key to confirm the selection or 

settings.

Within a menu, the      key is used to scroll down or reduce parameter settings.
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Control
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Control

Commissioning
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Control

4. Section d - 2 x capital letter for

Location or Funktion e.g. VE = Vereisung (=Icing)

3. Section c - 1 x Low case letter for

Mounting e.g. x = no extention

2. Section b - 2 x Capital letter for medium 

and type e.g. TL = Temperature Luft (=Air)

1. Section a - 1 x Low case letter for

Field device category e.g. s = Sensor

sTLxVE
Structur of field device names

(FeBeSy) - Feldgeräte BezeichnungsSystem
ETA EHA

ODA

SUP
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Commissioning

Empfehlungen für eine aussagefähige Inbetriebnahmedokumentation

Inbetriebnahmecheckiste

Dokumentation

Inbetriebnahme
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Commissioning

Functionality: 

Control detects the air volume flow via the ring measuring lines at the fan inlet nozzles and adjusts the 

fitting brine volume flow via a speed-controlled high-performance pump.

A magneto-inductive flow sensor continuously monitors the calculated fluid volume flow independently of the glycol 

fraction.

The glycol content must be adapted to the specific plant (minimum temperature to be assumed).

Note: High glycol content also means high viscosity (temperature-dependent) and reduced heat capacity.

Depending on the glycol content, the density / heat capacity of the water / glycol mixture changes. Control calculates the 

values of the brine concentration via the adjusted glycol fraction and visualizes the corresponding frost protection limit.

HU can be adapted to WRS-K Control as well as to a building management system. 

Even an indipendent operation is possible.
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Commissioning

Fixed components of High efficient KVS with hydraulic unit: 

▪ Hydraulic Unit (HE/HEW) with itegrated control system. 

▪ H-KVS controller in the control cabinet, for maximum energy yield with minimum applied drive energy through optimal 

regulation of the heat flow capacity ratio (adjusted, controlled ratio of the variable air quantity to the brine quantity).

▪ High-performance energy-saving pump, speed-controlled via FU (individually adapted to air-conditioning system), it 

allows a continuous heat quantity adjustment.

▪ Bypass valve (2-way valve), built into HE as standard, prevents icing of the exhaust air register by raising the brine 

temperature to the set value.

▪ 3-way valve in HE prevents e.g. in pure heating or cooling operation, a possible loss of efficiency by providing the 

possibility of hydraulically bypassing the exhaust air regulator (see diagram) (optional).
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HKVS - Basics

Commissioning

▪ Flow sensor (fluid) magnetic-inductive, for the exact determination of the brine volume flow, independent of the brine 

concentration set.

▪ Heat exchanger (HKVS - heating and cooling coil), especially for water-brine mixtures with a large countercurrent 

fraction for particularly high re-heat rates.

▪ Safety valve (10 bar maximum pressure), the safety valve is a pressure relief device which protects a pressure 

system against impermissible pressures.

▪ Expansion vessel (10 bar pre-pressure), the task is to absorb the volume changes of the hydraulic fluid between 

minimum and maximum temperature and thus keep the pressure largely constant. (35l and 50l contents depending on 

the brine volume).

▪ Filling and emptying valves: for filling and discharging the brine and as a measuring point for measuring the 

pumping pressure.

Fixed components of High efficient KVS with hydraulic unit: 



57
Stand 2020

HKVS - Basics

Commissioning

▪ Water-water plate heat exchanger (PWT in HE): external heat or cooling energy ("external energy") can be fed into the 

KVS brine circuit.

The positioning of the PWT for heating is on the left, which is on the right for cooling

from the control cabinet. In addition, a dirt trap is installed (Upstream of the plate heat exchangers).

Electrically controlled accessories are to be obtained from Wolf or is designed according to the

Specifications of the Wolf circuit diagram.

▪ Mod-Bus: Mod-Bus - interface for connecting to superordinate building management technology or external AHU-control.

▪ Ethernet: Ethernet - interface with integrated webserver to connect to a local area network (LAN).

Accessories (optional):
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HKVS - Basics

Commissioning

▪ pLAN connection with climate control WRS-K

The values ​​of outside temperature, extract air temperature, airflow extract air, extract air humidity, as well as the 

requirements of WRG / heating / cooling is transferred to the KVS controller by bus

Feedback in the event of a collective fault and operating messages. Time and date are synchronized with WRS-K

▪ Calculation spec. Heat capacity and density of the brine concentration

Depending on the glycol content, the density and specific heat capacity of the water-glycol mixture changes. The Wolf KVS 

controller uses the adjusted glycol fraction to calculate the values ​​of the brine concentration and visualizes to the customer

the actual Frost protection limit.

▪ Basic setting heat flow capacity ratio

On the basis of the speed-controlled high-performance pump the permanently calculated brine-flow is regulated as a 

function of the extract air or supply air volume.

▪ Ice protection

By controlling the bypass valve when a set brine temperature is under limit, icing of the exhaust air regulators is prevented.
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Commissioning

▪ Active frost protection

If the frost protection limit is undercutted at one of the 4 fluid temperature sensors (depending on the glycol content), the 

KVS high-performance pump is controlled to avoid freezing of the system. When feeding with additional heat energy, the 

function is supported by opening the 3-way valve on the water / water plate heat exchanger.

Attention! - the frost protection must primarily be provided by a propper glycol fraction.

▪ Anti seizing protection

Prevents the "seizure" of valves and pumps. For longer standstill times of the individual components, these are regularly       

controlled in a set interval. For manual valves, a maintenance note can be displayed.

▪ Automatic venting

In conjunction with an optional "quick-venter", the KVS high-performance pump is activated by "pressure shocks“ in order to

support venting the system.

▪ Set value for maintenance interval

For regular, periodic and expert inspection of the system.

H-KVS Wiring cabinet – description and functions
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Commissioning

Examples from the field:
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HKVS - Grundlagen

Inbetriebnahme

Examples from the field:
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HKVS - Basics

Commissioning

Safety shoes must be worn for the practical commissioning training!

A refractometer and a differential pressure gauge are recommended for a proper 

commissioning.

When commissioning the HKVS system, the MSR technician, who is responsible for 

the air-conditioning system, must also be on site!
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Commissioning

If the operating module is used as a second operating 

part, the bus address of the operating module must be 

adapted (for example, 2 x KLM or 2 x BKM).

To do this, proceed as follows:

When the BMK Programming Unit is connected to

the control cabinet like shown in the wiring

diagramm, switch on power. After startup sequence, 

press the right buttons ( ↑/← /↓ ) simultaniously and

if necessary, adjust the display address to 28 or 29.

Controler (i/o-address usually is 4 in case of HKVS) -

please also notice hints in wiring diagramm.

Check the address setting before commissioning the bus 

connection between KLM controllers
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HKVS - Basics

Commissioning
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HKVS - Basics

Commissioning

The commissioning engineer has to document the commissioning in his own interest!

Important informations:

- Order number (assignment to order documentation): _________________________________________

- Date of Commissioning:________________________________________________________________

- Commission - address, contact person etc.:________________________________________________

- Variant designation according to type label of switch cabinet:___________________________________

- Serial number: ______________________________ (YWWYXXXXXX)

- Construction year (from serial number):______________________________________

- Istituted persons (e.g. facility manager etc. with name and signature) - see at end of protocol
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Commissioning

Components:

□ KLM-L □ KLM-XL Address BMK:___________________________ 

□ BMK Front-integration □ BMK Wall-mounted, location:____________________________

□ KLM-E Expansion modules ammount: __________________________________________

□ Interfac(es) mounted? Typ?:__________________________________________________

□ Connected to WRS-K by pLAN (pLAN-plug occupied)

□ Connection by Wolf LinkPro

SoftwareVersion:_______________________  (Display others)

simultaniously

3 seconds

(after ca. 10s.

-> bus overview)

Note:

In case of several

controllers, each

controller has to

have a different

address.

= usually setted

by factory

commissioning
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Commissioning

direct pLAN Field device Description check

□ sTFvZU fluid temperature to SUP-coil (PT1000)

□ sTFnZU fluid temperature from SUP-coil (PT1000)

□ sTFvAB fluid temperature to ETA-coil (PT1000)

□ sTFnAB fluid temperature from ETA-coil (PT1000)

□ sVFxZU flow rate SUP-coil (adjust meter)

□ sPFxKV fluid system pressure KVS (1bar + hight/10)

□ □ sVLxZU supply air flow rate

□ □ sVLxAB extract air flow rate

□ □ sTLxAu outdoor air flow rate

□ □ sTLxAB extract air temperature

□ sTLvEH supply air temperatur from WRG

□ □ sHLxAB extract air humidity (optional)

Available Sensors:
HKVS- WRSK-Control
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Commissioning

sTLxAB

sHLxAB

sTLvEH

sTFvZU

sTFnZU

sTFvAB

sTFnAB

sVLxZU

sVLxAB

sVFxZU

sTLxAU

sPFxKV

Esc/Main menu/Displays/Sensors Esc/System Parameter/Password 1234

Available Sensors:
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Commissioning

Notes on the sensors:

- Testing the sensors, e.g. by heating -> Menu: Displays sensors

- The sensors on the air side are usually connected to the WRS-K - AHU- controller and are adopted from the 

HKVS controller? 

- Exception: The temperature sensor sTLvEH (from heat recovery and to reheater) is connected directly to 

the KVS controller? connected.

In the case of redundant sensors (WRS-K + HKVS), the "hardware sensor" has priority against pLAN

pLAN = internal bus connection between KLM controllers and control modules
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Commissioning

direct Field device Description check

□ aMPxKV speed controlled pump KVS

□ aVRbAB 3-way valve ETA-coil

□ aVAxVE bypass valve for ice protection

□ aMPpEH heating circuit pump

□ aVRpEH valve PWT heating

□ aMPpKU cooling circuit pump

□ aVRpKU valve PWT cooling

Available actors:

Functional check of the actuators via the maintenance menu - to call up the maintenance menu, the 

system must be switched to "Off".
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Commissioning

aVRbAB

aMPpEH

aVAxVE

aVRpEH

aMPpKU

aVRpKU

aMPxKV

Esc/Main menu/Displays/Components
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Commissioning Funktionskontrolle:

direct Description check

□ check: Hydraulic vented (on-site) 1)

□ calculate volumetric flow Check supply air and exhaust air

□ check bus communication to WRS-K

□ check WRG-, heating and cooling request from AHU 2)

□ check request of heat source 3)

□ check request of cooling source 3)

□ check operation, warning and alarm signs

Functional check:

1) The complete venting is important and can last from 15 minutes to several hours. -> Automatic venting program in 

the maintenance menu -> Pulse mode 60/30 seconds for pump and valves. Venting possibilities - on the coil, quick 

venter, pump and on-site venters. A post-venting on site has to be planned!

2) Possibly by manual operation at AHU-controller

3) Possibly by manual operation at KVS-controller
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Commissioning

Esc/Main menu/Maintenance
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Commissioning Settings:

item  ”calculate volumetric flow Check supply air and exhaust air” check

Measuring range differential pressure sensor SUP [Pa]

Measuring range differential pressure sensor ETA [Pa]

▪ Set the K factor correctly (read on the fan plate label and adjust it at the WRS-K controller)

▪ Operate the fan with 100%

▪ Fan differential pressure based on max. volume flow and the "K-formula" determine or measure with 

differential pressure gauge.

▪ Select the appropriate measuring range at the DIP switches of the differential pressure socket.

▪ Select the identical measuring range at the WRS-K controller - Expert / Pressure / volume flow control.
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Commissioning

Adjustment - flow rate measuring of HKVS-pump check

Measured flow rate at pump control 10V [l / min]

Measuring range flow rate sensor Supply air coil [l / min] (water side)

Selected measuring range of flow rate sensor [l/min]

(System-parameter)

Settings:

Procedure:

▪ Manual operation of the HKVS pump with maximum control 10V

▪ Check the flow rate at the sensor (flow meter)

▪ If the measuring range is exceeded, select the next higher measuring range at the sensor and the HKVS 

controller (the sensor signal 4-20mA is used with optimum accuracy).
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Commissioning

Sika flowmeter

Measuring range adjustment
Please also wollow instruction manuals on site!

▪ Loosen the screw cover on the control panel

▪ In the main menu, change to „PASSWORD and enter and confirm 0002 under

„costumer password“ = „Kundenpasswort“

▪ In the main menu, change to "FLOW" = “Durchfluss” and enter and confirm the 

maximum measuring range under "Volume flow measurement end value“ = 

“Messber.-Endwert”.

▪ Replace the screw cover of the control panel 

▪ With the or -buttons is the navigation in 

the main menu possible

▪ The submenus are controlled with the or -

buttons
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Commissioning Measurements:

Item check

Fluid system pressure (setpoint: 2 bar plus 1 bar / 10m)

Frost protection limit KVS (refractometer) [° C] Setting fluid 

under system parameters

Antifreeze manufacturers:

Antifreeze name:

Fluid volume flow design value in [l/min] from data sheet HKVS

Fluid volume flow at nominal airflow actual value in [l / min] Nominal air at KG

Fluid volume flow Control signal pump in [V] (display 

components)

▪ For the measurement, the WRG can be simulated to 100% in the basic settings of the KVS controller (or 100% 

requirement by the AHU control).

▪ At "Display requirements”, the calculated setpoint flow KVS can be displayed.

▪ This test shows whether the pump is selected correctly and the measuring ranges are set appropriately.

▪ Procedure: Set the nominal air, set the 100% WRG, the controller regulates to the setpoint after about 5 minutes.
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Item check

Operating mode □ ext. demand

□ pLAN air handling controller

□ simulation

□ BMS-Mode

Basic settings:
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ODAETA

ODASUP

tt

tt
HR

−

−
=

Readings :

item check

Nominal air volume SUP [m³/h]

Nominal air volume ETA [m³/h]

ODA temperature at nominal air volume (after approx. 10 min persistence) [°C]

ETA temperature at nominal air volume (after approx. 10 min persistence) [°C]

SUP temperature (from WRG, before heater) sTLvEH [°C]

Fluid temperature before SUP coil [°C]

Fluid temperature from SUP coil [°C]

Fluid temperature before ETA coil [°C]

Fluid temperature from ETA coil [°C]

at: ODA = 5°C, ETA = 25°C - dry

Heat recovery coefficient see system parameter
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Other comments:
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Commissioning Certificate:

Instructed persons:

Commissioning successfully implemented:       □ yes □ no

costumer (company), name

date, function, name, signiture

date, function, name, signiture

date, function, name, signiture
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Commissioning
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Commissioning
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Commissioning
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Commissioning
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THANK YOU 

for your attention.
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